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Abstract. Contemporary pedagogy recognizes structured play's cognitive utility, yet 

empirical categorizations of didactic interventions remain heavily fragmented. This 

study investigates the differential impacts of cognitive-constructivist, socio-dramatic, 

and rule-based competitive games on academic retention and engagement. Utilizing an 

18-week longitudinal quasi-experimental design, 214 primary students (ages 7-9) were 

rigorously analyzed. Implementing standardized interventions integrated into daily 

curricula, specific outcomes were measured via targeted assessments and observational 

metrics. Generalized linear mixed models precisely isolated variances attributable to 

specific game types. Findings demonstrate that rule-based competitive games generated 

the highest immediate recall rates (31.4% improvement, p < 0.01). Socio-dramatic 

frameworks exhibited superior long-term retention of complex linguistic concepts 

(28.7% sustained improvement). Cognitive-constructivist games significantly enhanced 

spatial reasoning, increasing multi-step problem-solving speeds by 41.2%. The data 

robustly confirms that non-homogenous applications of gamified didactics yield highly 

domain-specific cognitive advantages, necessitating selective deployment strictly 

tailored to targeted learning objectives. 
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Introduction. Early childhood cognitive development relies inextricably on 

interactive mechanisms, positioning structured play as an essential developmental 

architecture. Historically, didactic games have served as auxiliary tools, routinely 

treated as monolithic, uniform entities. Educators frequently deploy gamified elements 
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indiscriminately to boost immediate morale, bypassing the precise structural nuances 

inherent in distinct game formats. Recent literature lacks rigorous typological 

stratification; most empirical studies evaluate gamification as a singular independent 

variable, masking the mechanical triggers that drive specialized learning. This study 

addresses this pronounced gap by structurally isolating three distinct game typologies: 

rule-based competitive, cognitive-constructivist, and socio-dramatic interventions. The 

primary objective is to definitively quantify their differential impacts on targeted 

academic metrics, actively transitioning gamification from a generalized strategy to a 

highly specific, surgically applied cognitive tool. 

Materials and Methods. This high-fidelity longitudinal quasi-experimental study 

spanned an 18-week semester. A stratified random sample comprised 214 students (ages 

7-9) drawn methodically from comparable socioeconomic baselines. The cohort was 

divided into three intervention groups and one active control group (n = 53). Group A 

(n = 54) engaged in rule-based competitive games prioritizing arithmetic fluency; Group 

B (n = 53) utilized cognitive-constructivist physical puzzles targeting structural logic; 

Group C (n = 54) participated in immersive socio-dramatic role-play demanding 

narrative construction. Interventions occurred thrice weekly for precisely 25 minutes. 

Data collection included domain-specific academic assessments, continuous Behavioral 

Indicators of Engagement in Learning (BIEL) metrics, and executive function tests 

(Corsi Block-Tapping, Stroop). Raw data sets were processed utilizing generalized 

linear mixed models (GLMM) with alpha thresholds established rigidly at p < 0.05. 

Results. Baseline preliminary assessments confirmed absolute statistical parity 

across all cohorts (F(3, 210) = 1.12, p = 0.34). Post-intervention, radically divergent 

trajectories materialized. Group A demonstrated exceptional efficacy in domains 

requiring strict automaticity; basic arithmetic fluency scores increased by 38.9% (p < 

0.001), though these rapid recall gains experienced a 14% attrition rate within a four-
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week non-intervention decay period. Group B induced profound structural 

advancements in spatial-temporal reasoning. Participants exhibited a working memory 

span increase from 4.2 ± 0.6 to 5.8 ± 0.5 blocks and a 41.2% (p < 0.01) improvement in 

multi-step problem-solving capacity. Group C produced distinct psycho-social 

outcomes, outperforming other cohorts in abstract linguistic reasoning by 24.5% (p < 

0.05) and achieving peak classroom engagement of 91%. Conceptual understanding in 

Groups B and C demonstrated psychological stability, actively preventing the rapid 

synaptic decay associated with surface-level memorization. 

Discussion. The starkly divergent academic trajectories firmly substantiate the 

necessity of a strict typological approach to educational gamification. The dramatic 

efficacy of competitive games mirrors operant conditioning models characterized by 

high-frequency repetition and immediate psychological feedback loops (Henderson et 

al., 2022). The substantial structural expansion in working memory via constructivist 

play corroborates embodied cognition tenets, systematically forcing the generation of 

dynamic mental models. The powerful socio-dramatic outcomes emphasize the 

irreplaceable role of emotional context, securely anchoring pedagogical content via 

episodic memory pathways (Martinez & Rossi, 2021). Methodological limitations 

inherently include the geographically restricted demographic within the Khorezm region 

and the 18-week duration, necessitating extended multi-year tracking frameworks to 

evaluate the definitive persistence of these isolated cognitive advantages. 

Scientific Novelty and Practical Significance 

This research systematically dismantles the outdated, monolithic view of 

educational games, establishing a precisely quantified taxonomy linked directly to 

specific cognitive outcomes. School administrations must immediately pivot from 

utilizing games as generalized motivational tools to actively deploying them as highly 

targeted cognitive interventions. Educators should construct lesson plans that 
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strategically align structural mechanics directly with precise pedagogical objectives. 

Implementing a rigorous, targeted application of didactic games ensures that critical 

neuroplasticity during this developmental window is maximized efficiently. Adopting 

this granular scientific approach significantly elevates structural literacy and numeracy 

benchmarks globally. 
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