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Paving Digital Infrastructure: Innovation Through an
Educational Video Game Database

Abstract

We are creating an educational video game (EVG) database for university faculty and industry
instructors to help them find educationally valuable video games to use in their curriculum. In
recent years, EVGs have become an increasingly used tool within higher education curriculum
due to their potential for improving and supporting active educational engagement. We define
EVGs as video games designed to help people understand concepts and learn domain knowledge.
We have two research questions we seek to answer during the development of the database.
Firstly, what patterns, trends, and gaps are found within the landscape of EVGs? Secondly, what
characteristics do higher education instructors want in this database to help them find EVGs?
These questions allow the database to become a beneficial tool by filling the practical needs of
academic faculty. Factors such as teaching style and communication take priority when gauging
effectiveness, but most important are the tools the instructor selects for their course. The
database created will be a collection of EVGs commonly found within university curriculum and
workforce training programs to extend accessibility through ease of navigation. Creating this
database has included an extensive sorting process, beginning with publishers of educational
video games, and cataloging specific information such as URLS for the respective publisher, the
EVG’s given platform, the subject matter covered, and the total game time. Our initial search
included a selection of 1,545 EVGs from 76 publishers. Of those, 120 met the requirements for
higher education. We expect this number to grow significantly before presenting our work in
progress. As more EVGs are used within curriculum, the creation of a useful EVG database will
serve as an important resource—a tool for bolstering educational efficiency and access to
resources for faculty and instructors.

Literature Review

Today’s students grow up as part of the first generation of learners immersed in digital
technology and are therefore more tech-savvy in how they think and learn [1]. The 2003
movement for video games in education and training, known as serious games, shaped the way
educators approached educational instruction to meet the needs of an emerging network
generation [2], [3]. EVGs have impacted various fields including firefighting [4], healthcare [5],
and business [6]. EVGs are perceived mostly as a pedagogical tool with a complementary
potential to curriculum teachings [7], [8], [9], and its popularity further expanded with the rise of
the Covid-19 pandemic [10], [11]. For academic outcomes in engineering education, EVGs have
been shown to outperform video-based learning, which has been a common educational tool used
throughout the previous decade [12]. Understanding student usage directs interests towards that
of educational faculties.

We sought to better understand pedagogical interest in an EVG database through the landscape
of EVGs within classrooms and industries. EVGs have become increasingly common for



classroom and workplace training [13], [14]. It is widely proposed that the definite benefits of
EVG usage in classrooms outweigh the potential drawbacks. Through the use of EVGs, students
have experienced increased motivation and affinity with course concepts [15], [16], [17]. Despite
positive gains in self-efficacy, emotional response, and engagement, EVGs remain underused
throughout schools [18], [19], [15]. EVGs in higher education share many of the same factors of
motivation and engagement among students in learning, offering increased opportunities and
diversification among classrooms to provide a better educational experience [18], [20], [21].
These findings highlight the effectiveness of EVGS in higher academia, but understanding
employer needs must also be accounted for.

EVGs increase workplace productivity and are therefore sought after by employers for training,
providing the opportunity to teach workplace-essential skills like communication and problem-
solving [22], [23], [24]. The use of EVGs has shown a positive correlation between employee
profitability and competitiveness [25], [22]. Simulations, which can be defined as a type of
electronic video game that includes curated experiences that mimic authentic situations, are
prevalent in the workplace. Simulations have been proven to facilitate active learning and
promote real-world application of curriculum and training [26], [14], [21].

Despite their efficacy, EVGs and simulations are especially difficult to find for use by
engineering faculty and students. An efficient and comprehensive database tool for these faculty
and students would help to solve this problem. Databases have been regarded as extremely
helpful in sharing information, as evidenced by the continued growth of previously existing
databases and the creation of new databases [27], [28], [29]. A variety of databases have been
created or expanded over the years, including chemical, biological, and other scientific databases
that are well utilized in their respective fields [30], [31], [15]. A successful database provides
ease of access to certain information and increases the efficiency with which that information can
be ascertained. By providing a systematically curated database of EVGs for university and
workforce curricula, teachers will be able enabled to find possible EVGs to incorporate into their
curriculum [3], [14]. As technology and databases are updated, they provide accessibility to vast
amounts of information efficiently and effectively [22]. This study's purpose is to create and
assess a database for teachers to find EVGs for post-secondary material.

Methodology

The creation of a higher education EVG database was divided into two parts: the collection of
EVGs to be used in a functioning database and the analysis of the collected data to understand
the landscape of EVGs. The creation of this EVG database was guided by two key research
questions: 1) What patterns, trends, and gaps are found within the landscape of EVGs? 2) What
characteristics do higher education instructors want in a database of EVGs to help them find
relevant games? To facilitate searching across EVG publishers and developers, we adopted the
following definition of an EVG: a video game that facilitates learning, whether intentional or
incidental, inside, or outside of the classroom. We then compiled a database of higher education
EVGs, documenting information from publishers' and developers' official websites.

For each EVG, we extracted data across several categories, including study details (e.g., author,
year, design), characteristics (e.g., subjects, game type, genre), the intended group (e.g., college,
industry, training), and accessibility/platform.



Our initial search began by identifying the first 75 publishers of educational video games, serious
games, or training games on Google. This produced 1,545 EVGs, which were then organized
into a MongoDB database through data filtration. This data filtration process included removing
duplicates, non-educational, or discontinued video games. Next, we categorized the key findings
and trends from the collected data with a focus on the two key research questions. The
categorized data will allow us to determine the landscape of EVGs in the market. Following this,
we plan to gather data from teachers on the features needed in such a database tool. Currently,
we are working towards the development of the final database product to be used by teachers,
faculty, and students.

Exclusion Criteria
The categories of games that did not meet the criteria are summarized below.

Primary Education Games: It quickly became apparent that most EVGs found were designed for
younger audiences, mostly spanning from kindergarten to 12th grade. A considerable number of
the games we encountered from this category met our expectations as EVGs. However, despite
their alignment with that criterion, the exclusion of these games was necessitated by their lack of
applicability to higher education.

Simulation/Interactive Experiences: A notable observation that quickly surfaced was the
prevalence of simulations and interactive experiences. The challenge with simulations/interactive
experiences was whether they could be classified as a game. The uncertainty surrounding those
types arose not only from the type of content but also from the duration of “gameplay.” Many
simulations and interactive experiences often showed characteristics like watching an
informative slideshow or video. This intricate interplay of factors heightened the complexity of
categorizing such content within our EVG database for higher education. This subsequently
caused confusion regarding the precise definition of EVGs. The line between true EVGs and
other interactive educational content appeared to be blurred, prompting the need for a more
refined and clarified distinction in our categorization process. Consequently, the decision was
made to exclude both simulations and interactive content from the analysis. Simulations provide
educational benefits, therefore, we concluded that they will be included in the higher education
database [17], [23], [12]. Lastly, there were gamified learning tools that turned out to be solely
quiz-based, without substantial game structure, functioning more as quiz platforms rather than
offering an educational gaming experience.

Non-educational Games: Some of the video games (n = 103) were identified as falling short of
meeting a sufficiently high educational standard of potential learning. There were cases where
games claimed to teach a particular subject, but the educational aspect was only a minor
consequence of the game's existence. This was particularly prevalent in games related to the
subject of economy, where the presence of in-game currency was often used as a promotional
claim to suggest that the game was imparting economic knowledge on its players. Moreover,
there were instances where a webpage would promote math or science video games, but upon
closer inspection, most of the games lacked educational value.

Results



While a collection of 1,545 EVGs was initially gathered, only 120 of those met the criteria to be
included in this database. An example of an EVG included in the database is Variant: Limits, an
EVG dedicated to teaching concepts of calculus to students. The most common reason for
exclusion was that the game was not intended for post-secondary education. As found when
conducting the literature review, there are far more EVGs with a target audience of K-12
education level (n = 630) than EVGs with a target audience of those a part of a
university/workforce. Overall, there are 279 simulation games collected in the data; we found it
difficult to identify and access EVGs due to the lack of updated databases and publishers. Due to
the lack of an existing database for higher education, the need for an effective and updated
database is shown. In Figure 1, we analyze the games included in the database, the percentage of
included entries passing the criteria of an EVG were 13.4%. There are also more games that
cover university curricula than those that cover workforce training.

Incluged
13.4%

86.6%
Excluded

Figure 1: Percentage of Included and Excluded Entries

Out of the games included, there were only a few (n = 4) that were clearly indicated as
multiplayer games. This could be explained by the ease of developing single player versus
multiplayer games.

The most prominent platform within our database was PC, with Android and 1OS being second
and third respectively. These three platforms enable increased accessibility due to educational,
corporate, and other career institutions usually already having access to PCs, and most global
individuals have access to smartphones.

There is a focus on mathematics and sciences within higher education video games, with biology
being the most common category (see Figure 1). This leaves a need for more available games
outside of these disciplines. A lacking spread of disciplines across EVGs could lead to
educational gaps, potentially putting students of respective disciplines behind their peers of other
majors/professions.

Discussion



While EVG developers do not generally have the production time constraints that many
established game development companies face, we hypothesize that educational game
developers sometimes lack the resources, hardware, or programming to take on the complexities
within multiplayer implementation. This is especially true within the conversation of online
multiplayer. A single-player experience also enables complete control of the student’s pace of
learning. Collaborative learning allows external perspectives and uniquely deep understanding.
However, isolated learning does not bear the potential consequence of a teammate being
outpaced in the learning process.

It is natural that as technology advances, so too should the ability to utilize that technology. As
the world increasingly turns towards digital resources, an EVG database enables those seeking
supplemental material to locate relevant resources more efficiently [6], [8], [22]. By centralizing
existing learning aids in an individual location, an EVG database minimizes the laborious and
sometimes nearly impossible process of locating relevant EVGs for use in the classroom [9],
[13]. Rather than searching an unknown quantity of discrete locations for an unknown amount of
time, a well-maintained centralized location allows more confidence in a significantly shorter
time [10], [15]. Improvements to ease access and confidence in technology build a key
foundation for innovation.

While a quick search on Google for “educational video games” yielded millions of results and
suggests that EVGs are prevalent, educators find it a challenge to identify only the most relevant
search results. There is currently no known all-encompassing EVG database solely for university
curriculum and workforce training programs. General game databases, such as Steam and
Google Play, lack specifics within their search criteria when dealing with EVGs. Our database is
exclusively for higher education/training EVGs, with implemented searches via price, reviews,
popularity, developer, publisher, release date, genre, accessibility features, play duration, and
related links. Further research and development of EVG databases must continue enhancements
in criteria. Working directly with faculty, collecting feedback, and continuous monitoring of the
database landscape itself can aid in improvement.
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Figure 2: Early Development of Computer Science Team’s Website for Database

Our team will continue to develop a database dedicated to higher education/training EVGs under
the expectation to add to the collected number of entries. With the recent addition of having a
team of Computer Science Graduate students working on the development of a refined database
website to be published. The current stage of early development from the Computer Science
team is shown in Figure 2. Changes continue to be made as emerging research ensures that the
database is best suited for efficient retrieval of educationally valuable games. This database will
serve as an educationally valuable resource and tool for both higher education and industry.



References

[1] Prensky, M. (2001). Digital natives, digital immigrants part 1. On the Horizon, 9(5), 1-6.
https://doi.org/10.1108/10748120110424816

[2] Annetta, L. A., & Cheng, M. T. (2008). Why educational video games? In Serious
educational games (pp. 1-11). Brill. https://doi.org/10.1163/9789087903817 002

[3] Utoyo, A. W. (2018). Video games as tools for education. Journal of Games, Game Art, and
Gamification, 3(2), 56-60. https://doi.org/10.1108/10748120110424816

[4] Heldal, I., & Wijkmark, C. H. (2017, May). Simulations and Serious Games for Firefighter
Training: Users' Perspective. In ISCRAM.

[5] Kato, P. M. (2010). Video games in health care: Closing the gap. Review of general
psychology, 14(2), 113-121. https://doi.org/10.1037/a0019441

[6] Fu, K., Hainey, T., & Baxter, G. (2016, October). A systematic literature review to identify
empirical evidence on the use of computer games in business education and training. In
European Conference on Games Based Learning (p. 232). Academic Conferences International
Limited.

[7] Ashinoff, B. K. (2014). The potential of video games as a pedagogical tool. Frontiers in
Psychology, 5, 1109. https://doi.org/10.3389/fpsy0.2014.01109

[8] Rosas, R., Nussbaum, M., Cumsille, P., Marianov, V., Correa, M., Flores, P., ... & Salinas,
M. (2003). Beyond Nintendo: design and assessment of educational video games for first and

second grade students. Computers & Education, 40(1), 71-94. https://doi.org/10.1016/S0360-

1315(02)00099-4

[9] Solorzano Alcivar, N. 1., Pincay Lino, A. J., Toapanta Cedeno, G. N., Elizalde Rios, E. S., &
Carrera Gallego, D. A. (2022, April). Educational Digital Games Evaluation as a Teaching
Support Tool in Academic Virtuality. In Proceedings of the 7th International Conference on
Information and Education Innovations (pp. 1-12). https://doi.org/10.1145/3535735.3535736

[10] Alieto, E., Abequibel, B., Estigoy, E., Balasa, K., Eijansantos, A., & Torres-Toukoumidis,
A. (2024). Teaching inside a digital classroom: A quantitative analysis of attitude, technological
competence and access among teachers across subject disciplines. Heliyon. https://doi.org/
10.1016/j.heliyon.2024.e24282

[11] Yuan, Y., Zhang, Z., & Zhao, Y. (2022, February). Technology and Education: A Study of
the Impact of Educational Video Games on Physics Teaching. In 2021 International Conference
on Education, Language and Art (ICELA 2021) (pp. 382-387). Atlantis Press. https://doi.org/
10.1007/978-3-031-36092-3



https://doi.org/10.1108/10748120110424816
https://doi.org/10.1163/9789087903817_002
https://doi.org/10.1108/10748120110424816
https://doi.org/10.1037/a0019441
https://doi.org/10.3389/fpsyg.2014.01109
https://doi.org/10.1016/S0360-1315(02)00099-4
https://doi.org/10.1016/S0360-1315(02)00099-4
https://doi.org/10.1145/3535735.3535736
https://doi.org/10.1016/%20%20j.heliyon.2024.e24282
https://doi.org/10.1016/%20%20j.heliyon.2024.e24282
https://doi.org/%2010.1007/978-3-031-36092-3
https://doi.org/%2010.1007/978-3-031-36092-3

[12] Gordillo, A., Lopez-Fernandez, D., & Tovar, E. (2022). Comparing the effectiveness of
video-based learning and game-based learning using teacher-authored video games for online
software engineering education. IEEE Transactions on Education, 65(4), 524-532.
https://doi.org/10.1109/TE.2022.3142688

[13] Ritterfeld, U., & Weber, R. (2006). Video games for entertainment and education. Playing
video games: Motives, responses, and consequences, 399-413.

[14] Utoyo, A. W. (2018). Video games as tools for education. Journal of Games, Game Art, and
Gamification, 3(2), 56-60. https://doi.org/10.21512/jggag.v3i2.7255

[15] Ibrahim, A., Gutiérrez Vela, F. L., Gonzalez Sanchez, J. L., & Padilla-Zea, N. (2012).
Educational playability analyzing player experiences in educational video games. Proceedings of
the ACHI. https://personales.upv.es/thinkmind/dl/conferences/achi/achi_2012/achi_2012

13 30_20100.pdf

[16] Alshammari, S. H., Ali, M. B., & Rosli, M. S. (2015). The effectiveness of video games in
enhancing students’ learning. Res J Appl Sci, 10(8), 311-316.

[17] Sanchez-Mena, A., & Marti-Parrefio, J. (2017). Teachers acceptance of educational video
games: A comprehensive literature review. Journal of e-Learning and Knowledge Society, 13(2).
https://doi.org/10.20368/1971-8829/139

[18] Sanchez-Mena, A., Marti-Parrefio, J., & Miquel-Romero, M. J. (2019). Higher education
instructors’ intention to use educational video games: An fsQCA approach. Educational
Technology Research and Development, 67, 1455-1478. https://doi.org/10.1007/s11423-019-
09656-5

[19] Annetta, L. A., & Cheng, M. T. (2008). Why educational video games?. In Serious
educational games (pp. 1-11). Brill. https://doi.org/10.1163/9789087903817 002

[20] Sanchez-Mena, A., Marti-Parrefio, J., & Aldas-Manzano, J. (2017). The Role of Perceived
Relevance and Attention in Teachers' Attitude and Intention to Use Educational Video Games.
International Journal of Emerging Technologies in Learning, 12(3). https://doi.org/10.3991/
ijet.v12i03.6505

[21] Konetes, G. D. (2010). The function of intrinsic and extrinsic motivation in educational
virtual games and simulations. Journal of Emerging Technologies in Web Intelligence, 2(1), 23-
26. https://doi.org/10.4304/jetwi.2.1.23-36

[22] Yee, N. (2006). The labor of fun: How video games blur the boundaries of work and play.
Games and culture, 1(1), 68-71. https://doi.org/10.1177/1555412005281819

[23] Barr, M. (2016). Using video games to develop communication skills in higher education.


https://doi.org/10.1109/TE.2022.3142688
https://doi.org/10.21512/jggag.v3i2.7255
https://personales.upv.es/thinkmind/dl/conferences/achi/achi_2012/%20achi_2012_13_30_20100.pdf
https://personales.upv.es/thinkmind/dl/conferences/achi/achi_2012/%20achi_2012_13_30_20100.pdf
https://doi.org/10.20368/1971-8829/139
https://doi.org/10.1007/%20s11423-019-09656-5
https://doi.org/10.1007/%20s11423-019-09656-5
https://doi.org/10.1163/9789087903817_002
https://doi.org/%2010.3991/ijet.v12i03.6505
https://doi.org/%2010.3991/ijet.v12i03.6505
https://doi.org/10.4304/jetwi.2.1.23-36
https://doi.org/10.1177/1555412005281819

[24] Adarve-Gdmez, C., Castillo-Carvajal, D. A., Restrepo-Zapata, E. J., & Villar-Vega, H. F.
(2019). A review of virtual reality videogames for job-training applications. Revista Cintex,
24(1), 64-70. https://doi.org/10.33131/24222208.346

[25] Edery, D., & Mollick, E. (2008). Changing the game: How video games are transforming
the future of business. Ft Press.

[26] Pettenger, M., West, D., & Young, N. (2014). Assessing the impact of role play simulations
on learning in Canadian and US classrooms. International Studies Perspectives, 15(4), 491-508.
https://doi.org/10.1111/insp.12063

[27] Baxevanis, A. D., & Bateman, A. (2015). The importance of biological databases in
biological discovery. Current protocols in bioinformatics, 50(1), 1-1. https://doi.org/
10.1002/0471250953.bi0101s50

[28] Figueiredo, M. S. N., & Pereira, A. M. (2017). Managing knowledge—the importance of
databases in the scientific Production. Procedia Manufacturing, 12, 166-173. https://doi.org/
10.1016/j.promfg.2017.08.021

[29] Lafuente, B., Downs, R. T., Yang, H., Stone, N., Armbruster, T., & Danisi, R. M. (2015).
The power of databases: the RRUFF project. Highlights in mineralogical crystallography, 1, 25.
https://doi.org/10.1515/9783110417104-003

[30] Gaulton, A., Hersey, A., Nowotka, M., Bento, A. P., Chambers, J., Mendez, D., ... & Leach,
A. R. (2017). The ChEMBL database in 2017. Nucleic acids research, 45(D1), D945-D954.
https://doi.org/10.1093/nar/gkw1074

[31] Hulo, N., Bairoch, A., Bulliard, V., Cerutti, L., De Castro, E., Langendijk-Genevaux, P.
S., ... & Sigrist, C. J. (2006). The PROSITE database. Nucleic acids research, 34(suppl_1),
D227-D230. https://doi.org/10.1093/nar/gkj063

[32] Mari, A. (2005). Importance of databases in experimental and clinical allergology.
International archives of allergy and immunology, 138(1), 88-96. https://doi.org/10.1159/
000087848

[33] Altinok, N., Diebolt, C., & Demeulemeester, J. L. (2014). A new international database on
education quality: 1965-2010. Applied Economics, 46(11), 1212-1247. https://doi.org/
10.1080/00036846.2013.868592

[34] Liu, K. L., Yu, C., Meng, W., Wu, W., & Rishe, N. (2002). A statistical method for
estimating the usefulness of text databases. IEEE Transactions on Knowledge and Data
Engineering, 14(6), 1422-1437. https://doi.org/10.1109/tkde.2002.1047777

[35] Sandieson, R. W., Kirkpatrick, L. C., Sandieson, R. M., & Zimmerman, W. (2010).
Harnessing the power of education research databases with the pearl-harvesting methodological


https://doi.org/10.33131/24222208.346
https://doi.org/10.1111/insp.12063
https://doi.org/%2010.1002/0471250953.bi0101s50
https://doi.org/%2010.1002/0471250953.bi0101s50
https://doi.org/%2010.1016/j.promfg.2017.08.021
https://doi.org/%2010.1016/j.promfg.2017.08.021
https://doi.org/10.1515/9783110417104-003
https://doi.org/10.1093/nar/gkw1074
https://doi.org/10.1093/nar/gkj063
https://doi.org/10.1159/%20000087848
https://doi.org/10.1159/%20000087848
https://doi.org/
https://doi.org/10.1109/tkde.2002.1047777

framework for information retrieval. The Journal of Special Education, 44(3), 161-175
https://doi.org/10.1177/0022466909349144



	Abstract
	Literature Review
	Methodology
	Exclusion Criteria
	Results
	Discussion

