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Abstract

STEM education is an interdisciplinary approach that integrates science, technology, engineering, and
mathematics, aiming to enhance students' problem-solving and critical thinking skills. Digital games are
considered effective tools for STEM education due to the interactive and engaging environments they
provide. Specifically, simulation and problem-solving-focused digital games enable students to combine
theoretical knowledge with practical applications. The purpose of this study is to evaluate the
educational potential of digital game distribution platforms in the context of STEM education and to
provide recommendations for integrating educational games into teaching processes. The research
focuses on popular digital game distribution platforms such as STEAM, EPIC Games, and GOG, and
analyzes the educational games available on these platforms using content analysis. The analysis
includes details about the developers of the educational games, age ratings, prices, number of reviews,
and percentage of positive reviews. The findings indicate that digital games can be effectively utilized
as educational tools to support problem-solving and critical thinking skills. Furthermore, the
affordability and accessibility of the games available on these platforms present significant opportunities
for equitable access to education. This study highlights the potential of digital games to support
interdisciplinary learning within STEM education and aims to provide practical recommendations for
their effective use in educational contexts
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Ozet

STEM egitimi, bilim, teknoloji, miihendislik ve matematik disiplinlerini birlestiren, 6grencilerin
problem ¢6zme ve elestirel diislinme becerilerini gelistirmeyi hedefleyen disiplinler arasi bir
yaklagimdir. Dijital oyunlar, sunduklan etkilesimli ve motive edici ortamlar sayesinde STEM egitimi
igin etkili bir arag olarak goriilmektedir. Ozellikle simiilasyon ve problem ¢6zme odakli dijital oyunlar,
Ogrencilerin teorik olarak edindikleri bilgileri pratikle birlestirmelerine olanak saglamaktadir. Bu
calismanin amaci, dijital oyun dagitim platformlarinin STEM egitimi agisindan egitsel potansiyelini
degerlendirmek ve bu platformlardaki egitici oyunlarin 6gretim siireglerine entegrasyonuna dair dneriler
sunmaktir. Arastirma, STEAM, EPIC Games ve GOG gibi popiiler dijital oyun dagitim platformlarina
odaklanmis; bu platformlardaki egitsel oyunlar, igerik analizi yontemiyle incelenmistir. Incelemeler
sonucunda egitsel icerige sahip oyunlarn {retici firmalari, yas smurlari, fiyatlari, yorum sayilar ve
olumlu yorum yiizdeleri gibi bilgiler analiz edilmistir. Bulgular, dijital oyunlarm problem ¢6zme ve
elestirel diisiinme becerilerini destekleyen egitsel bir ara¢ olarak kullanilabilecegini gostermektedir.
Ayrica, bu platformlardaki oyunlarin uygun maliyetli ve erisilebilir olmasi, egitime esit erisim saglama
acisindan 6nemli firsatlar sunmaktadir. Calisma, dijital oyunlarin STEM egitimi baglaminda disiplinler
aras1 ogrenmeyi destekleme potansiyelini vurgulamakta ve bu oyunlarm etkili kullanimma yoénelik
pratik oneriler sunmay1 amaglamaktadir.
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Introduction

In order to improve global education, modern educational approaches are essential for training
a workforce with strong problem-solving skills, critical thinking abilities, and the ability to work
effectively as a team (Cimar & Ciftei, 2016). At this point, as an innovative educational approach, it has
been studied on the STEM (Science, Technology, Engineering, Mathematics) approach since the 2000s.
This educational approach is seen as important since it contributes to sustainable growth as well as
scientific and technological development. STEM education adopts a holistic approach that focuses on
skills such as research, problem-solving, effective communication, and design, rather than treating
related disciplines separately. In STEM education, games with both educational and entertaining content
play a very important place. Educators note that STEM develops the creativity and thinking skills of
students (Perignat, 2019). Digital video games with educational content developed by independent
producers offered on gaming platforms stand as a great opportunity for the adoption and popularization
of the STEM education approach.

The STEAM platform, a leading distributor, has reported that the number of its active users has
exceeded 20 million since its initial release in 2003. Similarly, access to YouTube and Twitch, which
are the video publishing platforms, has also increased by 10% during the pandemic (Stephen, 2020).
According to global market data, the gaming industry was valued at $162.32 billion in 2020, with
projections estimating it will reach $295.63 billion by 2026 (Lynkova, 2021). Based on these data, it
can be concluded that games have become an essential component of daily life, particularly for
Generation Z. Although the standards for digital games remain inadequate, the rise of independent
games has garnered interest from discerning players. Furthermore, certain games, such as the Blue
Whale, have been identified as harmful, posing significant risks to the well-being of young individuals
on a global scale (Mukhra et al., 2019). Therefore, it is very important to make choices according to age
criteria in the selection of games (Bozkurt, 2014). Beyond making better use of the time, educational
digital video games are both entertaining and offer important opportunities in raising individuals in
accordance with the STEM philosophy in a highly creative way.

There is a limited number of articles that evaluate digital games with educational content
available on the STEAM platform. Lin et al. (2018) examined the impact of positive and negative
reviews during the early access phase on the development of games. Lin et al. (2019) conducted game
reviews for 6,224 games available on the Steam platform, collecting and evaluating data such as
positive/negative comments and playing times; however, they did not perform an educational analysis.
Arnedo and Soldérzano (2020) conducted a review of games available on Steam that are designed to
develop basic programming skills. These games were evaluated as educational tools, focusing on their
effectiveness in teaching computational thinking and enhancing coding abilities. The study concluded
that the reviewed digital video games are highly suitable for educational purposes. Miljanovic and
Bradbury (2018) conducted a review of 49 games based on programming skills, evaluating their
educational content offerings using criteria such as accessibility, contribution to learning, and
participation.

Barr (2017) demonstrated that commercial digital video games enhance students'
communication and adaptability skills in higher education. Similarly, Mozelius et al. (2017) highlighted
that digital video games with educational content are highly effective at balancing entertainment and
educational value. Mallory (2019) explored the influence of well-designed games on cognitive learning,
using Kerbal Space Program as a case study to illustrate the characteristics and impact of effective game
design. Ranalli and Ritzko (2013) discussed the Kerbal Space Program game, a digital video game
focused on rocket building, in the basic engineering design course for first-year engineering students.
In this context, they conducted pre- and post-tests for the game they analyzed and compared the results
with those from an in-class, toy-based activity. Fidan et al. (2022) reviewed educational digital games,
assessing their integration into electrical engineering education and suggested curriculum
enhancements.
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The STEAM digital game distribution platform offers the largest selection of games with
educational content. Studies conducted on STEAM distribution platform have identified various games
suitable for classroom use, all aligned with the principles of STEM philosophy (Boytchev & Boytcheva,
2020; Bayas et al., 2022). The selected games possess qualities that can enhance students' creativity and
deepen their subject-related knowledge. The games discussed in this article, as outlined in the subparts,
are highly educational in content. Reviews collected from the STEAM platform regarding the games in
question have been analyzed. Educational value of the games, their accessibility in terms of price has
been examined. Additionally, information about these games, including the producer, release date,
content age rating (PEGI), price, number of reviews, and percentage of positive reviews, is presented.
The PEGI (Pan European Game Information) system, referenced in the previous sentence, is a video
game content rating system designed to categorize games based on age restrictions and provide guidance
for gamers and their parents.

Although the use of digital games in education is gaining increasing importance, the educational
potential of digital game distribution platforms has not been sufficiently explored. The primary research
problem of this study is to evaluate the suitability of popular digital game platforms for STEM education
and provide guidance on integrating educational games into learning processes. In this context, the study
aims to assess the potential of digital game platforms within the framework of STEM education.
Specifically, the services offered by popular platforms such as Steam, GOG Galaxy, and Epic Games
Store, along with their user engagement features, are analyzed to examine how educational games can
be integrated into educational processes. STEM education is an approach aimed at fostering students'
problem-solving, critical thinking, and interdisciplinary learning skills. Therefore, this research focuses
on understanding whether educational digital games can contribute to the development of these skills.
The significance of this study lies in shedding light on the relationship between digital game platforms
and education, offering valuable guidance for educators and policymakers in selecting STEM-focused
digital tools.

Literature Review and Stem Approach

Advances in science and technology have led to the development of innovative tools and
methods that enhance educational experience. These advancements have not only made learning more
accessible but also introduced new ways of engaging students, such as through digital platforms and
interactive technologies. In addition, there is a need for new educational approaches that can foster the
development of individuals with strong problem-solving skills, critical thinking abilities, and the
capacity to work effectively in teams, in order to train the workforce necessary for advancing the
country's economy (Ciar and Cift¢i, 2016). To cultivate qualified individuals, there has always been a
need for approaches that incorporate modern educational methodologies. STEM (Science, Technology,
Engineering, Mathematics), illustrated by the keywords in Figure 1, is one such contemporary approach.
It is regarded as significant not only for fostering scientific and technological advancements but also for
contributing to sustainable growth. STEM education emphasizes a holistic methodology, focusing on
essential skills such as research, problem-solving, effective communication, and design, rather than
treating these disciplines in isolation. STEM education aims to develop students' knowledge and
problem-solving skills by providing them with an interdisciplinary perspective on various problems.

It is predicted that the STEM education system, supported by four different fields in both
academic and professional terms, will gain momentum and become more widespread. STEM was
initially developed with a non-educational focus. However, its growing integration into the field of
education has necessitated significant reforms in this area. The increasing number of students choosing
STEM subjects in high school and higher education has further emphasized the need to provide STEM-
related education (Office of the Chief Scientist, 2013).
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Figure 1. STEM keywords

Globally, education and training systems are continuously adapting to ever-changing political,
social, and economic conditions. Over the past decade, these efforts have increasingly focused on
STEM. The concept of STEM was first introduced by the National Science Foundation in the United
States in the late 1990s. Initially, it was referred to as SMET; however, due to negative feedback, the
term was rebranded as STEM (Sanders, 2009; Williams, 2011).

STEM's agenda primarily focuses on professional and economic priorities, aiming to equip
individuals with the skills needed for a rapidly changing workforce and to drive innovation in key
industries. (Williams, 2011). These goals have been funded by governments and heavily supported by
politicians. The most effective way for England to remain competitive in the era of globalization is by
focusing on high-value goods, services, and industries (Sainsbury, 2007, p.3). The European
Commission has been focusing on STEM-centered policies since the 1990s. Similarly, several Asian
countries with significant potential in education systems and economic performance—such as Korea,
Japan, China, and Taiwan—have developed comprehensive national policies centered on science and
technology. These countries have also undertaken university and industry-focused research and
development initiatives to further their advancements in these areas.

Several international organizations place significant emphasis on STEM-related issues,
establishing a global focal point for collaboration and development. Notable organizations such as the
Organization for Economic Cooperation and Development (OECD), the World Bank, UNESCO, the
European Union, and the International Association for the Evaluation of Educational Achievement
(IEA) play a significant role in advancing STEM education (Marginson et al., 2013). Efforts by both the
private and public sectors to drive societal progress have heightened the demand for individuals with
STEM skills and competencies (Rothwell, 2013). However, despite these positive developments, many
countries face challenges in achieving the desired success in STEM education. Research on this topic
identifies two primary reasons for the lack of success in STEM education:

1) Structure of the curriculum in schools
2) Skill levels or training of educators who will provide STEM-related training or education.

However, some countries are taking significant steps to address challenges related to the lack of
success in STEM education. For instance, Australia is shifting from state-based and outcomes-focused
curricula to a unified national curriculum. Regarding the second factor influencing success, it is essential
to focus on educators by developing subject-specific preparation programs for those who will receive
STEM education. Creating an educational environment integrated with STEM seems valuable in terms
of the potential gains of education. First, this education prioritizes a constructivist pedagogy, original
learning, and the student-centered approach. Secondly this education enhances individuals' creativity
through an interdisciplinary approach that encourages both educators and students to expand beyond
their specific fields (Pitt, 2009). Moreover, this approach provides opportunities to students to adapt to
the 21st century by giving them some abilities such as the ability to adapt, complex communication,
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social skills, problem-solving, self-government, self-development, and the ability to develop systems
(Bellanca and Brandt, 2010).

Performing extracurricular activities for students is now becoming an integral part of informal
educational environments. Studies show that creating informal activity environments offers engineering
students a fun way to engage with all aspects of engineering. Reviewing the literature on extracurricular
activities, one often encounters the terms 'game' and 'entertainment’ (Martin et al., 2018). Educational
games have long been centered on fostering the development of children (Piaget, 1945; Vygotsky,
1978). Research suggests that educational computer games can enhance students’ interest in learning
(Ebner & Holzinger, 2007; Malone, 1980) while also providing significant learning motivation
(Burguillo, 2010; Dickey, 2011). Furthermore, these games contribute meaningfully to the development
of both cognitive and social skills among students (Harris & Reid, 2005).

With the rapid advancement and widespread adoption of computer and communication
technologies, it is expected that technology-based learning approaches will continue to evolve.
Educational computer games are anticipated to play a pivotal role in shaping future educational
practices. Integrating computer games—widely popular among today’s youth—into educational
processes offers a promising way to create engaging learning environments that not only capture
students’ attention but also enhance their success through active learning. For this reason, this study
assumes that the use of educational digital games, which are believed to enhance students' knowledge,
skills, and motivation to learn in educational environments, will be beneficial. It is believed that as
technology becomes more integrated into STEM education, the educational functions of games in the
fields of science, technology, engineering, and mathematics should be emphasized alongside their
entertainment value.

Method And Platform Analysis

In this study, the characteristics of digital game distribution platforms were analyzed using
descriptive content analysis and case study methods. Prominent platforms, including Steam, GOG
Galaxy, and Epic Games Store, were selected based on criteria such as popularity, user base size, and
the inclusion of educational games in their libraries. These platforms were examined by comparing their
service offerings and user engagement metrics. Specifically, the Steam platform was analyzed in detail
through a case study approach, focusing on its extensive game library and the integration of educational
games into teaching practices. Educational games were selected based on criteria such as user feedback,
PEGI age ratings, content features, and game genres. Data collection tools were employed to investigate
the characteristics of digital game distribution platforms and the use of educational games. Data were
gathered from official platform websites and literature reviews, then analyzed using thematic content
analysis. Validity was ensured by utilizing data from reliable sources, while reliability was maintained
through systematic cross-checking and iterative verifications. These methodological approaches
provided valuable insights into the potential of digital game platforms for STEM education and
contributed to the development of recommendations for integrating educational games into classroom
settings.

Platforms History and Analysis

Digital game platforms are significant because they offer a variety of advantages to their users.
In this context, an effective platform should also include features such as creating an infrastructure for
users’ comments and feedback and allowing them to add/remove other players as friends. Additionally,
platforms should include essential game-related information, such as release dates, language options,
version updates, and current pricing details (Valve, 2021b). Furthermore, from a research perspective,
the availability of statistical information and game-related performance indicators on digital distribution
platforms is expected to facilitate the integration of these games into educational contexts, particularly
within the framework of STEM education. To achieve this, platforms should present statistical data,
including player age demographics, gameplay durations, player leveling systems, and detailed
information about game types and content (Lin, 2019).
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Steam is a digital game distribution platform developed by Valve Corporation in 2003. Steam
is important since it is the first platform in order to access PC gaming software and to purchase games
digitally. After the first release of Counter-Strike Version 1.4 on the platform, Steam has turned into a
huge platform, where more than a hundred new games are added per month today. Compared to its
competitors, no platform matches the scale of Steam. Its extensive library, which includes approximately
30,000 games, including independent titles, underscores its immense size and influence (Valve, 2021a).
Figure 2 provides a screenshot of the Steam game distribution platform.

Figure 2. A screenshot of the STEAM pltform

GOG Galaxy was first designed to present old computer games that were hard to find and
purchase and was published by CD Project in 2008. The Platform offers an environment for playing
especially older games. Nowadays, GOG is no longer limited to retro games; there are also a large
number of modern and independent games in its showcase (Gog, 2008). The Epic Games Store was
developed by Epic Games to compete with Steam and published in 2018. However, it remains a platform
with a relatively limited selection of games. Despite its smaller library, Epic Games Store has
experienced rapid growth due to the success of titles such as Unreal Engine and Fortnite (Epic Games,
2018). According to reviewers, the store has several problems in terms of usage since it does not have
any filter options and a storage unit containing types.

Itch.io, launched in 2013, is a platform designed to facilitate the management of standalone
game uploads. It aims to provide innovative and independent games for users seeking alternatives to
mainstream offerings in the gaming industry. The platform allows users to search using popular tags,
filter by price range, and engage with a vibrant discussion community. Itch.io is particularly well-suited
for discovering small, independent games (Itch.io, 2013). Origin is an exclusive game client platform
of Electronic Arts (EA). Those who want to play a modern EA Game must install this client (Origin,
2011). Another platform, Battle.net, offers a special interface for online distributions of globally large
games (Blizzard, 2017). This platform has been presented as a necessity for the games of Blizzard
Company. Regarding this necessity, players have stated that it is inconvenient to necessarily register to
play games.

UPlay, developed by Ubisoft, serves as a platform for playing Ubisoft games. Acting as a social
hub, UPlay features a reward system where players can earn benefits either by completing tasks or
through paid options. Even if most games are purchased via Steam, an Uplay account must be created
to play the games. The platform's special discounts, free play periods, and opportunities to try games
have contributed to its rapidly growing user base (Ubisoft, 2009). The Humble Store, which is better
known on the market as Humble Bundles, comes to the fore with collections of games that follow a
specific theme and are usually offered with a high discount. The platform first started with the ‘pay as
you like’ system, where a large number of games can be found, and revenues earned from games are
donated to charities. E-books, royalty-free music and various software for creators, or stand-alone games
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can also be purchased in the Humble Store. The Humble Store also offers different content than the
games offered on the Steam platform (Humble, 2010). In addition to the platforms mentioned above,
there are also platforms such as Bethesda Launcher, Green Man Gaming, and Fanatical. Fanatical in
particular sells e-books and educational materials in addition to games (Hearn, 2020).

It has been observed that although digital game distribution platforms have introductions stating
that games are educational, more detailed classification is not made. For educators who want to use the
games examined in the later parts of the article as a supporting element in education, providing a solution
to this situation by making the platforms suitable to STEM philosophy is seen as an important issue in
the research. In this regard, the in-game leveling system can be designed to match a grading system in
educational institutions, or the game platform can do a study related to this. In classroom gaming,
entertainment is not the first goal, but the secondary goal. For this reason, it is important that game
platforms and digital games are available in schools within certain standards. Regarding this, there is no
clear standard for the use of independent digital video games in the classroom. The STEAM platform,
which has the largest library, offers 22 of the specified 24 games with educational content. Therefore,
in the following sections, comments were made by collecting data presented through the STEAM.

Content Analysis of Educational Games

When classifying games on platforms, categories such as puzzle, arcade, simulation, and role-
playing are commonly used. In the game reviews conducted as part of this study, the classification(s) to
which each game belonged were identified. Additionally, in line with the purpose of the study, it was
important to establish a classification system specifically for educational purposes. Consequently, the
games were categorized into seven groups: construction-based, electronic design-based, factory setup
and optimization-based, software development-based, mechanical design-based, physics and chemistry-
based, and management-based.

Construction-Based Games

Poly Bridge, developed by Dry Cactus, is a game centered on building durable bridges to
facilitate vehicle passage. Players use various materials such as asphalt roads, steel beams, wooden
support columns, ropes, and hydraulic systems to achieve specific objectives. The game can be thought
of as a puzzle game aiming to develop individuals’ building skills and imagination. The game, first
released on July 12, 2016, Poly Bridge is particularly suitable for academic disciplines that include
statics courses but has also attracted a wide audience due to its entertaining nature. The game has
received 10,295 customer reviews, 92% of which are positive. Figure 4 provides a screenshot of the
Poly Bridge game, while Figure 3 illustrates its content in greater detail (Steam, 2016a).

Figure 3. A screenshot of the Poly Bridge game
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Electronic design-based games

In the Shenzhen-IO game, players can design circuits using various components, including
microcontrollers, memory modules, logic gates, and LCD screens. The game features a compact and
powerful assembly-like programming language, allowing players to write code with conditional
execution for each command. Customer reviews indicate that the game requires a foundational
understanding of circuit design, does not appeal to all types of players, and places significant emphasis
on design and document interpretation (West, 2016).

The Hardware Engineering game is defined as a simplified digital circuit design game that could
be used in departments related to electrical and electronics. In Hardware Engineering, which is defined
in the open-ended game type, freedom is provided by leaving the progressing to people thanks to its
non-linear design. This flexibility encourages the use of different methods to solve problems, making
the game valuable for developing engineering skills. In this context, the game holds significance for its
alignment with these qualities. Initially released on September 29, 2016, the game remains in its
development phase. Data from the Steam store reveal that 55% of the 166 customer reviews are positive.
However, some reviews highlight criticisms regarding the game’s incompleteness and the presence of
bugs (Steam, 2016b). However, despite the criticisms, as an idea, it seems appropriate to be used as
additional material in the electrical-electronics and computer departments.

Silicon Zeroes is a game that has the potential to meet goals such as designing complex
electronic circuits (e.g., basic components, doors, and collectors) included in the curriculum of a digital
electronics course. Players begin the game as a start-up company in Silicon Valley during the 1960s and
advance by completing various projects. At higher levels, the game introduces more advanced tasks,
such as CPU design, providing opportunities for deeper engagement with circuit design principles. In
an educational context, Silicon Zeroes can serve as supplementary material or an assignment in
electrical, electronics, or computer engineering programs. Player reviews indicate that the game is both
highly popular and regarded as educational. Notably, feedback suggests that even individuals without a
professional background in the field gained valuable insights into digital design concepts through the
game (Steam, 2017a). To provide further context, a screenshot of Silicon Zeroes is presented in Figure
4. * Deoy bronch ki @ Vg E; = I:D@

W fA
L

Figure 4. A screenshot of the Silicon Zeroes game

PC Building Simulator is a game developed on performing tasks such as repairing computers
that have power supply failing, motherboard problems, and whose video card has burned in accordance
with orders received via email. The data obtained through the Steam store showed that 94% of the 24912
customer reviews were positive. Reviews indicate that players can learn about many components and
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concepts used in computer hardware through gameplay (Steam, 2019a). Released on January 29, 2019,
the game is particularly suitable for students in electrical, electronics, and computer engineering
programs. Given its educational content, PC Building Simulator aligns well with the philosophy outlined
in this study. Figure 5 provides a view of the workspace interface in the PC Building Simulator game,
as purchased through S\Leam.

Figure 5. A view of the working environment in the PC Building Simulator game

Factory Setup and Optimization-Based Games

Infinifactory is an open-ended puzzle game developed by Zachtronics, which has designed many
games that can be used for educational purposes. The game is basically built to design factories that
bring together products for alien overlords. Players could optimize their solutions and compare their
designs with those of other players, allowing for further refinement and improvement. Reviews of the
game indicate that it is particularly valuable for its focus on factory automation and puzzle-solving skills
(Steam, 2020a). This combination of creative problem-solving and optimization makes Infinifactory a
notable example of a game with potential applications in educational contexts.

Factorio is an elegantly designed game centered on factory layout and production-based
survival, incorporating elements such as resource management and assembly. The game features a
unique storyline in which the player, stranded on an alien planet due to a spaceship crash, must build
and optimize factories to find a way to escape. There are reviewer comments indicating that the game
is creative for planning and industrial engineers (Fitzgerald, 2016).

Software Development-Based Games

Hacknet can be described as a hacking simulation that is terminal-based, has an immersive story
and enables the uncovering of mental abilities. The tasks within the game are described as enjoyable,
logical, and engaging (Es, 2015). While the game carries a 16+ age restriction and includes mission
scenarios that could be considered sensitive, it holds potential as a training tool for "white hat hacker"
education by simulating real-world challenges. Reviews about the game indicate that, beyond providing
insights into hacking, the game is also regarded as intellectually stimulating and thought-provoking.
TIS-100 is another game created by Zachtronics. It is an open-ended programming game in which
corrupted code sections are rewritten to repair TIS-100 and to unravel its secrets. In the game, there are
many tasks that are available in the content of digital electronics courses, from the logic collection
operation to complex digital circuit design operation. In the customer reviews, the difficulty of the stages
of a processor-designing and the need to read a significant amount of user documentation to overcome
these stages have been mentioned (Steam, 2015a).
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EXAPUNKS is another open-ended puzzle game developed by Zachtronics and based on the
story of an old hacker. In the game, tools called EXA can be modified to break up networks, duplicate
themselves, destroy files, terminate other EXAs, and leave without a trace. Banks, universities, factories,
TV stations, highway signs, and many other places can be hacked in the game. In customer reviews
related to the game, it has been noted that the game is a puzzle-solving game by writing code, is difficult,
and is not suitable for everyone (Macgregor, 2018).

While True: Learn is a unique game for individuals interested in learning the fundamentals of
machine learning and related technologies. According to its Steam description: "You’re a machine
learning specialist who makes neural networks, but your cat seems to be better at it. Now you must solve
puzzles to build a cat-to-human translation system (who knows what else this cat is capable of!). Earn a
fortune, buy kickass cat outfits, and learn how machine learning really works!" The game is based on
real-life machine learning technologies, such as expert systems and recurrent neural networks (RNNs).
While it does not comprehensively cover machine learning topics, reviews indicate that it provides a
helpful introduction to understanding the overall concepts. The game has received highly positive
reviews for its engaging and educational approach (Steam, 2019b). Figure 6 presents a screenshot of the
While True: Learn game.

Scheme name: C/S/TSORT

Figure 6. A screenshot of the While True Learn game

Comet64, released in 2021, is described as a puzzle game centered on programming. The
positive feedback rate of the game, which has received 51 reviews yet, is 90%. Especially for students
studying in departments where basic programming skills are required, it is possible to recommend the
comet 64 game. Beyond just passing the course, solving mysteries in the in-game scenario and getting
on the leaderboard can be shown as important factors for motivation (Steam, 2021a).

Mechanical design-based games

Car Mechanic Simulator, as illustrated in Figure 7, is a simulation game series that combines
entertainment with teaching the fundamentals of vehicle mechanics. The game provides players with a
wide range of tools and mechanisms for repairing vehicles. In the assigned tasks, some customers
explicitly state which parts are problematic, while others only describe the general issue, leaving it up
to the player to identify the faulty components. Customer demands and vehicle issues are highly
variable, ranging from problems with tires, brakes, and suspension to engine-related issues, covering
virtually every conceivable part of a vehicle. Reviews indicate that the game is widely appreciated, with
many players finding it both enjoyable and highly educational. This game is particularly well-suited for
use in fields such as mechanical engineering and automotive engineering. However, it is also accessible
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to anyone with an interest in vehicles, offering an opportunity to enhance their knowledge and skills
(Steam, 2017b).

Diesel Brothers-Truck Building Simulator is a game described as a truck/van-making simulator.
As in the Car Mechanic Simulator game, it is possible to disassemble and assemble almost all parts of
a truck. In general, those who played the game have noted that the game is quite instructive. However,
as of May 10, 2019, the first release date, the positive feedback rate was 63% in 901 customer reviews
since there was a lot of bugs initially, while in recent periods this rate has increased to 78% as
optimization problems related to the game are solved (Steam, 2019¢). The game has content that could
even be a direct course as additional material in departments related to machinery and automotive.

Cick ™ Use Hod ™ Dsassemble Pert
Figure 7. A screenshot of the Car Mechanic Simulator game

LogicBots is a puzzle game in which robots are used/designed to complete challenges at various
levels. The primary feature of the game is its focus on designing robots to solve complex logic puzzles.
Once created, these robots can be controlled directly by the player or programmed to operate
independently to complete tasks. Customer reviews suggest that the game resembles a simulation
specifically designed for educational purposes rather than a highly imaginative or creative experience.
While some players criticized its limited ability to stimulate creativity, the game still offers valuable
content that can be effectively utilized in educational settings, particularly in courses related to robot
design (Steam, 2017¢).

Rover Mechanic Simulator is a game in which players, as a technician living in the Mars colony,
undertake the repair and maintenance of the main mission reconnaissance vehicles. In the game, it is
possible to disassemble the reconnaissance vehicles into the smallest parts and see the details, as well
as to use many different devices such as a 3D printer, recycling machine, and soldering tool. The game
received 224 reviews, with 91% positive feedback. In some of the reviews, it is stated that the game is
quite educational even for machine manufacturers (Steam, 2020b).

Main Assembly is a game centered around building and testing robots on customizable
platforms. In terms of fun, a wide range of robots are presented in the game. It is also possible to design
test platforms in the game. In addition, the game also has educational content in terms of containing
visual programming. When examining comments about the game, it was found that it has creative and
entertaining content, and also forced players (Steam, 2021b).

Physics-Chemistry-Based Games

Opus Magnum is a game that invites players to master a complex alchemy engine to create a
variety of products, such as vital solutions and precious stones. It allows players to design and build
machines that perform alchemy operations by using a variety of components within the game, including
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programmable arms, customizable pallets, and more esoteric devices such as Van Berlo's wheel and
Animism Glyph. In the reviews, it is stated that all engineers should play this game and that the game is
very informative about the field (Wiltshire, 2017).

Kerbal Space Program, as depicted in Figure 8, is a simulation game that brings the dream of
becoming an astronaut closer to reality. NASA collaborated in the design of the game, and it is known
that many astronauts and NASA employees actively play it. The game provides players with an engaging
platform to explore the principles of space exploration and rocket science. Reviews highlight that some
students preparing for university entrance exams reported significant improvements in their
understanding of fundamental physics concepts after playing the game. Data from the Steam store
reveals that 94% of the 70,344 customer reviews are positive, with recent reviews showing an even
higher positive feedback rate of 96% (Steam, 2015b).

A d—

Figure 8. A screenshot of the Kerbal Space Program game

Management-Based Games

Human Resource Machine is a game designed for programming enthusiasts, particularly those
intrigued by desk work and seeking an enjoyable way to learn programming. In this game, puzzles can
be solved through visual programming, and logical flow and memory management can be realized.
Reviews of the game highlight its ability to enhance skills in mathematics, critical thinking, and
algorithm design (Steam, 2015¢). 911 Operator is a simulation game where players assume the role of
an emergency response officer. The game challenges players to handle calls covering a wide range of
topics and to make decisions based on the nature of each situation. Beyond answering calls, players may
need to coordinate emergency assistance or manage resources like the police, fire department, and
healthcare professionals. More than 50 recordings have been made for this game, which is based on real
calls; thus, the game contains many different scenarios (Steam, 2017d).

Hardware Engineers is a simulation game tailored towards the field of computer technology. In
order to be successful in the game in areas such as economy, reputation, sales strategy and
communication, you can work with a large number of components such as processors, graphics cards,
and RAM with realistic and balanced features. When the customer reviews are examined, it is
understood that not only collecting computers but also many works such as installing software and
repairing operations can be done in the game (Steam, 2019d). Therefore, it can be said that the game
has educational and entertaining content for Computer Science and management-based departments.
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Findings And Results

Table 1 provides information on the producers, release dates, age ratings, and prices of games
identified as aligned with the STEM philosophy. Among the producers, Zachtronics is the company that
produces the most games among producers. The data reveal that most of the games were developed
between 2015 and 2017. Specifically, 13 games were released during this period, 6 games between 2017
and 2019, and 4 games between 2019 and 2021. This trend indicates a decline in the production of
educational games in recent years. It is suggested that the market for educational games could be
revitalized if these games were actively incorporated into school curricula, emphasizing their alignment
with educational objectives. This integration has the potential to reshape the market by demonstrating
the value of these games as effective educational tools.

Table 1. Game name, producer, release date, age rating and price information

Game name Producer Release Date Age Price
Rating 3)
Car Mechanic Simulator PlayWay S.A. 28 Jul 2017 3+ 3.87
Hacknet Team Fractal Alligator 13 Aug 2015 16+ 231
TIS-100 Zachtronics 20 Jul 2015 12+ 1.62
Infinifactory Zachtronics 30 Jun 2015 12+ 4.87
Shenzen-10 Zachtronics 17 Nov 2016 12+ 3
EXAPUNKS Zachtronics 22 Oct 2018 12+ 4
Opus-Magnum Zachtronics 7 Dec 2017 12+ 4
Human Resource Machine Tomorrow Corporation 15 Oct 2015 6+ 3.12
While True Learn Luden.io 17 Jan 2019 13+ 6.28
Factorio Wube Software 14 Aug 2020 13+ 6.25
LogicBots Incandescent Games 8 Feb 2017 3+ 3.87
Hardware Engineers Greenl27 8 Feb 2017 12+ 3.12
911 Operator Jutsu Games 24 Feb 2017 12+ 3
Hardware Engineering Pb Studios 29 Sept 2016 12+ 1.31
Silicon Zeroes PleasingFungus Games 29 Sept 2016 12+ 3
PC Building Simulator Claudiu Kiss 29 Jan 2019 12+ 4
Kerbal Space Program Squad 27 Apr 2015 12+ 7.37
Poly Bridge Dry Cactus 12 Jul 2016 3+ 231
Diesel Brothers Code Horizon 10 May 2019 12+ 1
comet 64 What sorceress this 5 Feb 2021 12+ 3.12
Rover Mechanic Simulator Pyramid Games 12 Nov 2020 12+ 2.56
Main Assembly Bad Yolk Games 26 Jan 2021 12+ 7.5

Figure 10a provides information on the age suitability of the games analyzed. According to the
data, 69% of the games are rated suitable for ages 12+, 8% for ages 13+, and 4% for ages 16+. In
addition, a child who is 13-year-old can play 96% of these games. Thus, it can be said that these games,
which are stated to be educational, are suitable for children to play. Figure 10b gives information about
the prices of the games. When these data are examined, it is observed that the games remain mainly
below $5. Given that new games with high-end graphics are released at prices of $ 80-100, these prices
can be said to be quite reasonable. The prices of these games indicate that educational games are
particularly accessible and affordable for younger age groups. Moreover, the reasonable prices of
educational games make it much easier for schools to access them.
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Figure 10. Age frequency (a) and price information (b) of the games

Table 2. Number of reviews, percentage of positive reviews, game classification, and education level

Game name Number of % of positive Game Classification Minimum
reviews reviews Education Level

Car Mechanic 31164 %89 Mechanical design based Middle School

Simulator

Hacknet 10863 %93 Software development Middle School
based

TIS-100 2564 %97 Software development High School
based

Infinifactory 1459 %95 Factory setup and High School

optimization based

Shenzen-10 2324 %96 Electronic design based High School

EXAPUNKS 838 %96 Software development High School
based

Opus-Magnum 3154 %97 Physics-Chemistry based High School

Human Resource 2050 %94 Management-based High School

Machine

While True Learn 4460 %92 Software development High School
based

Factorio 88822 %98 Factory setup and High School

optimization based

LogicBots 146 %82 Mechanical design based High School

Hardware Engineers 267 %86 Management-based High School

911 Operator 921 %88 Management-based High School

Hardware Engineering 166 %355 Electronic design based High School

Silicon Zeroes 185 %95 Electronic design based High School

PC Building Simulator 24912 %94 Electronic design based High School

Kerbal Space Program 70344 %96 Physics-Chemistry based High School

Poly Bridge 10295 %92 Build-based Middle School

Diesel Brothers- Truck 901 %78 Mechanical design based Middle School

Sim.

Comet 64 51 %90 Software development High School
based

Rover Mechanic 224 %91 Mechanical design based Middle School

Simulator

Main Assembly 397 %93 Mechanical design based High School
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Table 2 provides an overview of the game producers, the number of reviews, the percentage of
positive reviews, game classifications, and the recommended education levels for each game. While
some games can be categorized into multiple classifications due to their diverse features, they have been
assigned to the most relevant class based on their primary gameplay mechanics and objectives. The
recommended education levels listed in Table 2 were determined by assessing students' knowledge in
areas such as mechanical, electronic, and software-related topics. These recommendations also take into
account the courses students have completed in these fields, ensuring that the games align with their
academic background and learning needs. This categorization helps identify the most suitable games for
specific educational contexts. The terms 'Middle School' and 'High School' are used to provide a general
categorization of the educational levels where the games can be effectively utilized. These
categorizations are based on the expected cognitive and technical skills required to engage with the
content of each game. While 'Middle School' corresponds to students typically aged 10-14, 'High School'
refers to those aged 15-18, aligning with the general education system's grade levels and curriculum
focus.

Games such as Car Mechanic and Rover Mechanic Simulator are accessible and can be
effectively played at the middle school level, contingent upon students' interests. However, for these
games, the often-assigned 12+ age rating primarily reflects the degree of violence in the game rather
than the cognitive skills required to solve in-game challenges. Another critical aspect of age ratings is
whether the mental abilities necessary for problem-solving in these games have developed. In Turkey,
the age range for middle school education is defined as 10-14 years. Therefore, it can be inferred that
the cognitive abilities required to engage with these games typically develop after the 3rd grade of
middle school. Educational video games are generally more challenging than games designed purely for
entertainment. For instance, electronic design-based games require not only problem-solving skills but
also a foundational understanding of electronics. As such, students must be at least in the 2nd grade of
high school to effectively engage with these games. Due to their complexity and reliance on specific
technical knowledge, these games are particularly well-suited for students in the 3rd or 4th grades of
vocational high schools or those pursuing associate degrees.

Although conducting a market survey to determine the number of games sold is crucial, many
companies treat such information as a trade secret. As a result, while game reviews on STEAM can
provide some insight into sales figures, it is not possible to make definitive interpretations. As shown in
Figure 11, Factorio, Kerbal Space Program, and Car Mechanic Simulator have received 88,822, 70,344,
and 31,164 customer reviews, respectively, indicating that these games are both widely played and
preferred. However, when compared to the review counts of some of the best-selling games, such as
GTA 5 with 939,113 reviews (Steam, 2015d) and PUBG with 1,404,394 reviews (Steam, 2017¢), it
becomes evident that games with educational content occupy a more niche position. These figures
suggest that while educational games attract a considerable audience, they remain overshadowed by
games featuring violent, war-related, or crime-based content, which are significantly more popular
among the broader gaming community. This disparity highlights the challenge of promoting educational
games to a wider audience.
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Figure 11. Number of customer reviews

Data obtained from the Steam gaming platform also provide insights into the positive feedback
percentages for educational games, as shown in Figure 12. Players who prefer educational games
generally intend to engage with them seriously, which explains the predominance of positive reviews.
Negative feedback is typically limited to complaints about structural issues within the game, excessive
difficulty, lack of accompanying educational materials, or optimization problems. Customer reviews
cited in the section discussing the introduction of digital games are particularly valuable for
understanding the educational impact of these games. The positive feedback percentages chart reveals
a high level of satisfaction, with total satisfaction exceeding 90%, even when considering Hardware
Engineering, which is included in the analysis. This trend underscores the strong reception and perceived
value of educational games among their target audience.

Games and positive feedback percentages
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Figure 12: Games and positive feedback percentages
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In conclusion, the data indicates that educational games are both affordable and highly regarded
by players, as evidenced by their positive reception. However, a noticeable decline in their production
in recent years highlights a growing need for revitalization in this genre. Integrating these games into
school curricula could not only stimulate the market but also increase their adoption and effectiveness
as educational tools, thereby leveraging their full potential in enhancing learning outcomes.

DISCUSSION

The findings of this study provide valuable insights into the educational potential of digital game
distribution platforms within the context of STEM education. Specifically, the analysis of popular
platforms such as STEAM, EPIC Games, and GOG demonstrates how these platforms can integrate
educational games into teaching practices. The results align with previous research emphasizing the
importance of digital games in enhancing problem-solving and critical thinking skills (Yang, 2012;
Checa-Romero, 2016; Behnamnia et al., 2020; Mao et al., 2021; Xu et al., 2023; Akramova et al., 2024).

In addition to studies highlighting the effectiveness of digital games in education, critical
perspectives can also be found in literature (Gros, 2003; Freitas, 2018; Hussein et al., 2019). These
studies suggest that if digital games are not sufficiently aligned with curriculum objectives, they may
become a source of distraction, thereby reducing learning effectiveness (Chen & Hwang, 2014). The
results of this research emphasize the necessity of structured integration of digital games into curricula
to maximize their educational impact.

This study underscores the potential of digital games to support interdisciplinary learning in
STEM education. Educational games can create immersive and interactive learning environments that
facilitate the practical application of scientific and mathematical concepts. For example, simulation-
based games bridge the gap between theoretical knowledge and real-world applications, enabling
students to gain experience in a risk-free environment.

Moreover, the educational games observed in this study are characterized by affordability and
accessibility, providing opportunities for equitable access to quality education. This is particularly
important for socioeconomically disadvantaged groups with limited access to traditional educational
resources. Platforms like STEAM contribute to the democratization of STEM education tools by
offering educational games at relatively low costs. However, several challenges exist regarding the
integration of digital games into STEM education. First, the lack of standardized evaluation criteria for
educational games complicates educators' efforts to identify high-quality resources. Additionally, this
study focuses on three major platforms, which limits generalizability to smaller or less popular
platforms. Furthermore, analyses based on user feedback and platform data may involve potential biases.
For instance, user reviews often focus on the entertainment value of a game rather than its educational
content.

Conclusion

Educational computer games hold significant potential in enhancing cognitive skills and serve
as a dynamic and interactive alternative to traditional educational approaches. Their effectiveness has
been demonstrated, particularly in improving learning outcomes in science, technology, engineering,
and mathematics (STEM) fields (Nykle et al., 2008; Gredler, 2013; Mayer, 2016; Smaldone et al., 2017;
Mayer, 2019; Videnovik et al., 2020).

In this study, educational games were evaluated across seven categories. This classification was
developed based on expert opinions to comprehensively address the diverse educational features of these
games. A total of 22 educational games were analyzed, and their statistical data are presented in Tables
2 and 3. The findings of the study suggest that educational digital games can be effectively integrated
into STEM-focused curricula, contributing to the development of students' problem-solving and critical
thinking skills. Furthermore, the cost-effectiveness and accessibility of these games present a significant
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opportunity to ensure equitable access to education for students from diverse socioeconomic
backgrounds.

This study goes beyond presenting only statistical data, focusing on how these games can be
integrated into education. For instance, recommendations have been developed regarding the use of
games in classroom settings. In this context, it is suggested that educational games be directly aligned
with STEM education and systematically integrated into curricula. Developing teacher guides and
adapting the content of these games to align with educational programs could significantly enhance their
effectiveness as learning tools.

Future research could provide suggestions for game developers on how to update their games
for classroom use. In addition to their educational aspects, these games can also be evaluated as visual
and musical works of art, enabling a transformation that enhances learning within the STEM framework.
Redesigning games to bridge the gap between art and education could lead to a more effective learning
experience.

In conclusion, the findings of this study emphasize the potential of educational digital games to
enhance student achievement and promote equitable access to education. Further studies on the
integration of educational games into STEM education are expected to provide valuable contributions
to both research and practice.
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Extended Summary

Introduction

In the quest to enhance global education, adopting modern educational approaches is paramount,
particularly those that cultivate a workforce with advanced problem-solving skills, critical thinking
abilities, and strong teamwork capabilities (Cinar & Ciftgi, 2016). Among these approaches, STEM
(Science, Technology, Engineering, Mathematics) education has emerged as a pioneering method,
gaining significant attention since the 2000s. STEM education is vital not only for driving scientific and
technological advancements but also for promoting sustainable growth. It emphasizes a holistic
methodology that integrates research, problem-solving, effective communication, and design skills,
rather than treating these disciplines in isolation. Within the context of STEM education, games that
blend educational content with entertainment play a pivotal role in fostering students' creativity and
cognitive abilities (Perignat, 2019). Digital video games, particularly those developed by independent
producers, serve as an excellent medium for disseminating STEM principles. These games, widely
available on various gaming platforms, present a valuable opportunity to integrate STEM concepts into
mainstream education. For example, the STEAM platform, a leading distributor of such games, has
reported over 20 million active users since its launch in 2003. The popularity of video-sharing platforms
like YouTube and Twitch has also grown significantly, with a 10% increase in access during the
pandemic (Stephen, 2020). Furthermore, the global gaming industry, valued at $162.32 billion in 2020,
is projected to grow to $295.63 billion by 2026 (Lynkova, 2021). This remarkable growth highlights the
critical role of games, particularly for Generation Z, solidifying their place as an indispensable aspect
of modern life.

Despite their widespread popularity, digital games often lack sufficient standards, leading to
significant disparities in quality. This inconsistency can result in both beneficial and harmful outcomes.
While some games are intentionally designed to be educational and constructive, others, like the
infamous Blue Whale game, have been linked to negative impacts on young people worldwide. As a
result, selecting games based on age-appropriate criteria is essential to ensure positive experiences and
outcomes (Bozkurt, 2014). Beyond entertainment, educational digital video games present valuable
opportunities to foster creativity, align with the STEM philosophy, and promote the effective use of
time. Research on educational digital games, particularly those offered on the STEAM platform within
the STEM framework, remains limited. Nevertheless, existing studies have provided meaningful
insights. Lin et al. (2018) explored the impact of positive and negative user reviews during the early
access phase of game development, underscoring the critical role of feedback in improving game
quality. In a subsequent study, Lin et al. (2019) analyzed 6,224 games available on the Steam platform,
focusing on user comments and playtimes. Their findings emphasized the importance of addressing
negative feedback for continuous game improvement. Arnedo and Solorzano (2020) reviewed
programming-focused games on Steam, evaluating their potential as educational tools for teaching
computational thinking and coding skills. Similarly, Miljanovic and Bradbury (2018) assessed 49
programming-based games, analyzing factors such as accessibility, learning outcomes, and user
engagement. Barr (2017) demonstrated that commercial digital video games could enhance
communication and adaptability skills in higher education, conducting a seven-week study to highlight
their potential. On the other hand, Mozelius et al. (2017) identified challenges in balancing entertainment
and educational value in digital games, using Kerbal Space Program as a case study. Their research
provided actionable recommendations for game designers to improve the effectiveness and appeal of
educational games. Mallory (2019) further examined the impact of quality game design on cognitive
learning, showcasing Kerbal Space Program as an example of how well-designed games can seamlessly
combine education and entertainment. Additionally, Ranalli and Ritzko (2013) explored the use of
Kerbal Space Program in a first-year engineering design course. Their study, which included pre- and
post-tests, revealed that the game significantly enhanced students’ understanding of basic engineering
concepts compared to traditional classroom activities.
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Fidan et al. (2022) conducted a review of educational digital games to evaluate their integration
into Electrical Engineering education through the application of STEM and STEAM principles. Their
study provided valuable curriculum enhancement recommendations to maximize the educational
potential of these games. Among the platforms offering such content, the STEAM digital game
distribution platform stands out for its extensive collection of educational games. Research on this
platform has identified a variety of games suitable for classroom use within the STEM framework. These
games are specifically designed to enhance students' creativity and deepen their subject knowledge. The
games analyzed in this article are notable for their alignment with STEM principles and their educational
content. In the subsequent sections, the suitability of these games for various educational departments
is examined in detail. Key information about each game, including its producer, release date, PEGI (Pan
European Game Information) age rating, price, number of reviews, and percentage of positive reviews,
is presented. The PEGI system, a widely recognized video game content rating system, categorizes
games based on age restrictions and provides guidance for gamers, educators, and parents. In conclusion,
integrating digital games into educational curricula offers a promising approach to enhancing STEM
education. These games not only make learning more engaging and interactive but also help students
develop critical skills required in today’s workforce. By leveraging the popularity and accessibility of
platforms like STEAM, educators can incorporate these tools into their teaching strategies, creating
more innovative and effective learning environments.

Method

In this study, content analysis and comparative evaluation methods were employed to examine
the characteristics of digital game distribution platforms. Platforms such as Steam, GOG Galaxy, and
Epic Games Store were compared in terms of their services and user engagement. The Steam platform
was analyzed in greater depth through a case study approach, focusing on its extensive game library and
the integration of educational games into teaching practices. These methodological approaches
highlighted the potential of digital game platforms for STEM education and provided practical
recommendations for their use in classroom settings. Data were collected from official websites and
relevant literature and analyzed using game statistics and user reviews, ensuring validity and reliability
throughout the research process.

Findings

The analysis of digital game distribution platforms, including Steam, GOG Galaxy, and Epic
Games Store, revealed notable differences in their services and user interactions. Among these, Steam
stands out as a leading platform for integrating educational games into STEM education, thanks to its
extensive game library. The study found that educational games focusing on programming, mechanical
design, and problem-solving are particularly effective in enhancing students' skills in these areas.
Additionally, the affordability of these games—most priced below $5—further enhances their
accessibility for educational purposes. The data also showed that educational games enjoy high levels
of user satisfaction, with positive review rates exceeding 90%. Although the production of educational
games has declined in recent years, their potential to foster creativity, critical thinking, and problem-
solving skills in students remains substantial. These findings highlight the need to incorporate
educational games into curricula, leveraging their ability to promote holistic learning and equip students
with essential skills for the modern workforce.

Discussion, Conclusion and Recommendations

This article examines the integration of educational games into STEM education, with a focus
on the role of digital game distribution platforms such as STEAM. The COVID-19 pandemic has
underscored the growing importance of these games as effective tools for educational purposes. The
study categorizes educational games into seven distinct types and highlights examples like Poly Bridge
and Car Mechanic Simulator, which are particularly effective in fostering skill development in areas
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such as problem-solving and engineering design. Incorporating these games into educational curricula
has the potential to significantly enhance student motivation and engagement in STEM subjects.
Furthermore, expanding language options within these games can contribute to greater educational
equity, making them more accessible to a diverse range of learners. Future recommendations include
providing training programs for educators to effectively integrate these tools into their teaching practices
and encouraging game developers to update and adapt their products to maximize their educational
impact.
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