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Abstract

This study investigates the impact of recreational digital games on fourth-grade students’ mental arithmetic skills through
a systematic review of peer-reviewed literature.

The final corpus comprised six quantitative experiments and three qualitative investigations conducted between 2011 and
2024, selected using rigorous quality-assessment and evaluation criteria.

Findings reveal a consistent positive effect: digital-game interventions improved calculation accuracy by 9 %—-23 % and
reduced solution time by an average of 0.7—1.4 seconds compared with traditional instruction. Moreover, the studies
reported substantial gains in learners’ motivation and self-confidence, with benefits extending to both high- and low-
achieving students.

The discussion highlights that effectiveness hinges on thoughtful game design and age-appropriate content, whereas
equipment costs and teacher training remain notable challenges.

The paper recommends systematically integrating digital games into mathematics curricula, providing targeted professional
development for educators, and conducting longitudinal studies to examine sustained effects across an entire academic year
or more.

Keywords: Digital games; Mental arithmetic; Fourth grade; Game-based learning; Systematic review.
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Frontiers Media SA.
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4 Jonassen, D. H., & Hung, W. (2015). All problems are not equal: Implications for problem-based learning. Essential readings in problem-based
learning: Exploring and extending the legacy of Howard S. Barrows, 1741.
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High ability vs. low ability. Journal of Educational Technology & Society, 17(3), 65-78.
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11 Russo, J., Bragg, L. A., & Russo, T. (2021). How primary teachers use games to support their teaching of mathematics.
12 Saad, S. (2023). Teachers’ Use of Game-Based Technology Assessment Tools in United Arab Emirates Middle Schools (Doctoral dissertation, Walden
University).
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Science and Technology Education, 14(11), em1569.
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