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Abstract - Mind games play a crucial role in
improving 1Q levels by stimulating cognitive
functions such as problem-solving, memory, logical
reasoning, and decision-making. These games help
neuroplasticity, enhancing the brain’s ability to adapt,
learn, and improve intellectual capabilities. The study
aims to assess cognitive skill enhancement through
strategic games, with a focus on fluid intelligence
(problem-solving, pattern recognition) and executive
function (concentration, precision) through various
games like Tic-Tac-Toe, Number Guessing,
Stone-Paper-Scissors, and Snake Game Playing, and
build the cognitive model of the person. This paper
proposes a computational framework using simulated
data to model cognitive skill enhancement through
strategic games. When the person plays the game
every day, if the person’s score increases day by day,
it reflects that the person has good learning ability.
The findings suggest a moderate correlation (r =
0.45-0.50) between game performance and 1Q,
indicating that these games may contribute to

cognitive skill development.
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l. Introduction

A. Background: Cognitive Skills And Games

Cognitive skills, encompassing logical reasoning,

analytical thinking, numerical reasoning, and

executive function, are essential for effective
problem-solving and decision-making. Intelligence,
often quantified as Intelligence Quotient (IQ),
encompasses a range of cognitive abilities,

including memory, problem-solving,
decision-making, logical reasoning, and pattern
recognition. These faculties enable individuals to
process information,

navigate complex

environments, and adapt to new situations.
Cognitive skills are the mental processes that
facilitate the acquisition of knowledge and
problem-solving. They include memory, language,
attention, perception, and executive functions such
as planning and flexibility. Enhancing these skills
can improve intellectual performance and
adaptability in various tasks. Games that require
strategic thinking have been shown to enhance
these skills. The cognitive model comprises various
psychological factors viz. speed of solving the
problem, Intelligence, Learning ability, Patience

and perseverance, etc.
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B. Obijective: Investigating Game

Performance and Cognitive Enhancement

The primary objective is to explore how games like
Tic-Tac-Toe, Stone-Paper-Scissors, Number

Guessing, and Snake Game contribute to improving

specific cognitive skills. Further, we investigate
whether performance in these games can be
indicative of, and potentially predict, an individual's
IQ level. In the context of cognitive enhancement,

specific games have been identified as beneficial :

Game Skill 1

Skill 2 Skill 3

Tic-Tac-Toe

Strategic Thinking Foresight

Prediction Skills

Stone-Paper-Scissors

Quick Probability Reasoning

Decision-Making

Psychological Insight

Number Guessing

Analytical Deduction | Logical Reasoning

Concentration

Snake Game

Spatial Awareness Reaction Time

Hand-Eye

Coordination

Table -1: Cognitive Skills Enhanced by Mind Games

C. Hypothesis: Correlation and Cognitive
Enhancement Through Gaming

We hypothesize that performance in the selected
games moderately correlates with 1Q scores.
Furthermore, we propose that regular engagement
and long-term gameplay (6 months) with these
games can lead to a measurable enhancement of
cognitive abilities due to neuroplasticity. Engaging
in these games stimulates various cognitive
processes, contributing to neuroplasticity—the
brain's ability to reorganize itself by forming new
neural connections. This adaptability is crucial for
cognitive development and learning. By regularly
challenging the brain through such games,
individuals can enhance their cognitive functions,
potentially improving 1Q scores. Incorporating
these games into daily routines offers a practical
approach to cognitive enhancement. They provide
an enjoyable means to exercise the brain,
promoting mental agility and intellectual growth.
As research continues to explore the relationship

between specific activities and cognitive

development, such games may become integral
tools in educational and developmental strategies to

boost intelligence and cognitive performance.

Il. Literature Review

Recent research has explored the impact of certain
activities on cognitive development. For instance, a
study by the National Institutes of Health found
that children who played video games for three or
more hours daily performed faster and more
accurately on cognitive tasks than those who did
not play games.(Chaarani et al., 2022) Functional
MRI scans revealed increased brain activity in
regions associated with attention and memory

among the gaming group.

A. Cognitive Enhancement Through Mind
Games

Mind games engage the brain in tasks that promote
neuroplasticity, the brain's ability to reorganize
neural pathways based on new experiences
(Draganski et al.,, 2004). Neuroplasticity is

fundamental  for learning and  cognitive
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development. Research indicates that engaging in
mentally stimulating activities can improve general
intelligence measures, including 1Q scores (Jaeggi
etal., 2008).

B. Tic- Tac - Toe And Strategic Thinking

While simple, Tic-Tac-Toe requires players to
employ strategic thinking and anticipate their
opponent's moves. It is an introductory platform for
understanding game theory and decision-making
processes (Osborne & Rubinstein, 1994). Studies
suggest that turn-based strategy games enhance
executive functions, particularly in planning and
problem-solving abilities (Diamond, 2013). By
necessitating foresight and tactical planning,
Tic-Tac-Toe aids in the development of

higher-order cognitive skills.

C. Stone-Paper-Scissors And

Decision-Making

Stone-Paper-Scissors is a game of chance and
psychology. Wang et al. (2014) demonstrated
behavioral patterns in Stone-Paper-Scissors, but
recent studies (Gobet & Sala, 2022) caution against
overestimating short-term cognitive gains from
games. Engaging in this game improves quick
decision-making skills and an understanding of
probabilistic ~ reasoning. It also  enhances
psychological insight, as players learn to anticipate
the opponent's choices based on observed

behaviors.

D. Number Guessing And Logical Reasoning

Number-guessing games involve deducing a hidden
number through a series of logical questions or
hints. This game sharpens analytical deduction and
enhances logical reasoning abilities (King et al.,
2006). It requires concentration and the ability to

process information methodically, which are crucial

skills in  mathematical problem-solving and
scientific reasoning. These abilities are directly
linked to fluid intelligence, a core component of 1Q
(Cattell, 1963).

E. Snake Game And Spatial Awareness

The Snake Game is a classic video game that
demands spatial awareness, hand-eye coordination,
and rapid reflexes (Green & Bavelier, 2003).
Research indicates that action video games like the
Snake Game can improve visuospatial attention and
the ability to track multiple objects simultaneously
(Spence & Feng, 2010). These skills are beneficial
for tasks that require navigation, engineering, and

the understanding of complex spatial relationships.

F. Impact On IQ and Cognitive Skills

Engagement in these games stimulates different

cognitive domains:

1. Executive  Functions:  Games  like
Tic-Tac-Toe and Number Guessing
enhance executive functions, including
working memory, cognitive flexibility, and
inhibitory control (Miyake et al., 2000).

2. Problem-Solving Skills: The strategic and
analytical nature of these games improves
problem-solving abilities, which are
critical components of 1Q tests (Sternberg,
1985).

3. Processing Speed: Fast-paced games like
the Snake Game enhance processing speed
and reaction times, contributing to overall
cognitive efficiency (Kail & Salthouse,
1994).

4. Attention and Concentration: All these
games require sustained attention and

focus, leading to improvements in
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attentional control (Posner & Petersen,
2012).

G. Empirical Evidence

Several studies have provided empirical support for

the cognitive benefits of mind games:

1. Jaeggi et al. (2008) found that training
with  working memory tasks led to
increases in fluid intelligence.

2. Klingberg et al. (2005) demonstrated that
computerized training programs improved
working memory and attention in children.

3. Verghese et al. (2003) observed that
participation in leisure activities, including
games and puzzles, was associated with a

decreased risk of dementia.

H. Applications In Educational Settings

Incorporating mind games into educational
curricula has practical implications. They offer
interactive and engaging methods to enhance
cognitive skills critical for academic success
(Prensky, 2001). By promoting active learning and
critical thinking, these games support the

development of essential life skills.
I11.  Methodology

A. Participants
1. A total of 100 participants (age range: 18—
30 vyears) were recruited via stratified
random sampling.
2. Participants were randomly assigned into

two groups:

a. Experimental Group (n = 50):
Engaged in daily strategic game
sessions (20 minutes/day, 5
days/week for 6 months).

b. Control Group (n = 50):
Completed non-gaming cognitive
tasks matched for duration and
engagement.

A priori power analysis (GPower, a =
0.05, power = 0.80, effect size = 0.30)
supported a sample size of 90; we
recruited 100 to allow for potential
dropouts.

Demographics: Groups were balanced by
gender, education level, and baseline
cognitive ability.

B. Intervention and 1Q Testing
Intervention: The experimental group
played a suite of strategic games
(Tic-Tac-Toe,

Number Guessing, and Snake Game) with

Stone-Paper-Scissors,

dynamic difficulty adjustments to reduce
ceiling effects and practice influences.
Control Task: The control group engaged
in computer-based puzzles and reading
comprehension tasks that were cognitively
engaging without targeting the specific
skills involved in the games.

IQ Assessment: All participants were
assessed using Raven’s Progressive
Matrices at baseline and after 6 months
under standardized conditions, yielding

norm-referenced 1Q score
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Game Performance Measurement and 1Q Transformation :

Games

Way of Measures

Tic-Tac-Toe

Number of wins out of 10 games.

Stone-Paper-Scissors

Percentage of correct predictions out of 20 rounds

Number Guessing Game Number of correct guesses out of 20 attempts.
Snake Game Duration of survival in seconds
Table -2: Data Measuring Type
4. Game Development: Built in Python using 3. Multiple  regression  analysis  was

Pygame.
Raw scores for each game were
normalized to z-scores using the

experimental group’s distribution.

Raw Score — Mean
GameIQ = e

C. Statistical Analysis

conducted to predict post-intervention 1Q

scores  from  game  performance,
controlling for baseline 1Q, age, and
practice effects.

4. Collinearity diagnostics and Bonferroni
adjustments were applied to ensure robust

statistical inferences.

1. Descriptive statistics were calculated for IV.Results And Analysis
both game performance and 1Q scores.

2. A paired-sample  t-test  evaluated The below table gives results obtained from
within-group IQ  changes, and measurements taken on Day 1 and Day 180. Change
independent-sample  t-tests  compared in 1Q represents the difference in 1Q scores between
changes between the experimental and Day 1 and Day 180.
control groups.

Participa Day 1

nt ID | Tic-Tac-Toe | Stone-Paper-Scissor Number Guessing Snake Game (Duration in IQ
(Wins) s (Accuracy %) (Correct Guesses) Seconds) Score

1 6 60 10 90 105

2 5 55 8 80 100
3 7 65 12 100 110

4 4 55 7 70 95
5 6 70 11 110 108
6 5 60 9 85 100

7 3 50 6 60 90
8 8 75 13 120 115
9 6 65 10 95 105

10 4 55 8 75 98

Table-3: Results for day 1 (Baseline)
Note: Data for 10 representative participants is shown (Full dataset: N=50).
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Participa Day 180
nt 1D Tic-Tac-Toe| Stone-Paper-Scissors|  Number Guessing Snake Game (Durationin| 1Q
(Wins) (Accuracy %) (Correct Guesses) Seconds) Score
1 7 68 12 110 107
2 6 62 10 95 102
3 9 75 15 135 113
4 5 55 8 85 96
5 7 75 13 125 109
6 6 65 11 100 102
7 4 55 8 75 92
8 10 85 16 145 117
9 7 70 12 115 106
10 5 63 10 90 100
Table-4: Results for Month 6 (Post-Intervention)
Note: Improvements reflect 6 months of gameplay (20 mins/day, 5 days/week).
Participant ID 1Q Score of Day 1 1Q Score of Day 30 Change in 1Q
1 105 107 +2
2 100 102 +2
3 110 113 +3
4 95 96 +1
5 108 109 +1
6 100 102 +2
7 90 92 +2
8 115 117 +2
9 105 106 +1
10 98 100 +2

Table-5: Change in 1Q Scores (Day 1 vs. Month 6)
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IQ Scores at Baseline (Day 1) and Post-Intervention (Month 6)

120 4

100 A

80 1

IQ Score

60 -

40 A

20 4

Participant ID

Fig.1 Grouped bar chart comparing I1Q scores at baseline (Day 1) and post-intervention (Month 6).
Error bars represent +1 SD.

A. Descriptive Statistics

The experimental group’s mean game performance
improved over 6 months. When raw game scores
were converted to Adjusted Game 1Q scores, the
distribution approximated the standard 1Q scale
(mean ~100, SD ~15)

Example: the mean Tic-Tac-Toe wins increased

from 5.5 (SD = 1.6) at baseline to 6.6 (SD = 1.8)
post-intervention, corresponding to an increase
from an Adjusted Game 1Q of 98.5 to 103.2.

Standard Deviation (SD): Measures the spread of
the scores.

Example: For Tic-Tac-Toe (Month 6), the SD is
calculated using the formula:

\2
/.z ~ -
SD = ( ’n J— , Where X is each score, x is the

mean, and n is the no. of participants.

2(x—66)
SD = \/(—)z 1.78

10

_ Z464945474+64+44+104+745
Mean = T = 6.6
Day 1 Day 180
Game Mean Standard Deviation Mean Standard Deviation
(SD) (SD)
Tic-Tac-Toe 5.5 wins 1.58 6.6 wins 1.78
Stone-Paper-Sciss | 60.5% accuracy 9.01% 68.8% accuracy 8.90%
ors
Number Guessing | 9.4 correct guesses | 2.27 12.2 correct 2.50
guesses

Snake Game 84.5 seconds 19.47 112.5 seconds 20.10
1Q Score 102.6 7.23 108.1 6.80

Table-6: Comparison between Mean and S.D.
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Individual 1Q Improvement Over 6 Months
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Fig.2 Line plot showing individual participants’ 1Q scores on Day 1 and Month 6. Improvements range from +1

to +3 points.

B. Correlation Analysis

1) Pearson’s Correlation Coefficient (r):
Measures the strength and direction of the
relationship between game scores and 1Q.

Example: For Tic-Tac-Toe (Day 1), the correlation
is calculated as:

E!x,—f!!y,—f/! A
r= — , Where x is the game score,

i) |

y is the 1Q score, x is the mean game score, and y
L

is the mean 1Q score.

Day 1 Day 30
Game 0 ; 0 i
Correlation (1) 95% Confidence Correlation (1) 95% Confidence
Interval Interval
Tic-Tac-Toe 0.45 [0.30, 0.60] 0.50 [0.35, 0.65]
Stone-Paper-Scissors | 0.35 [0.15, 0.55] 0.40 [0.20, 0.60]
Number Guessing 0.55 [0.40,0.70] 0.60 [0.45,0.75]
Snake Game 0.40 [0.20, 0.60] 0.45 [0.25, 0.65]
Table-7: Comparison of Correlation (r)

2) Interpretation
a) Day 1: Initial correlations reflect
baseline  relationships  (e.g.,
participants with higher baseline
IQ tend to perform better in
games).

b) Month 6: Increased correlations
(e.g., Tic-Tac-Toe: r=0.45—0.50)
suggest that sustained gameplay
strengthens the link between
cognitive skills and 1Q.
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Correlation Between Game Scores and IQ
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Fig.3 Scatter plots showing the relationship between normalized game scores and 1Q at baseline (Day 1) and
post-intervention (Month 6). Blue markers: Day 1 (r=0.45); Green markers: Month 6 (r=0.50).

C. Regression Analysis

1Q Score = 50 + 1 x (Tic-Tac-Toe Wins) + 52 x (Stone-Paper-Scissors Accuracy) + 3 x (Number Guessing
Correct) + p4 x (Snake Game Duration)

Predictor Coefficient () Standard Error p-value 95% ClI
Tic-Tac-Toe Wins 15 0.4 0.002 [0.7,2.3]
Number Guessing Correct 2.1 0.5 <0.001 [1.1,3.1]
Stone-Paper-Scissors 0.3 0.1 0.08 [-0.04, 0.64]
Accuracy

Snake Game Duration 0.2 0.1 0.12 [-0.05, 0.45]

Table-8: Multiple Regression Analysis Predicting 1Q Score

Correlations and regression p-values were adjusted 2) Non-Significant Predictors:

using Bonferroni correction - a) Stone-Paper-Scissors  (p=0.08) and
Original p—value Snake Game (p=0.12) showed no

Adjusted pvalue = yymper of comparisons statistically meaningful impact.

a = 005 =0.0125 b) So, 1Q Score =85.2 +

1.5%(Tic-Tac-Toe Wins) +
2.1x(Number Guessing Correct)

c) Effectsizes (Cohen’s f2) were moderate
for Tic-Tac-Toe ( f2 = 0.15) and large
for Number Guessing ( 2 =0.35).

1) Significant Predictors:
a) Tic-Tac-Toe Wins: Each win predicts
a 1.5-point 1Q increase (p=0.002).
b) Number Guessing: Each correct guess
predicts a 2.1-point 1Q increase
(p<0.001).
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Regression Coefficients with 95% Confidence Intervals
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Coefficient (B)
Fig.4 Forest plot of regression coefficients (f) for predictors in the 1Q model. Tic-Tac-Toe Wins and
Number Guessing are statistically significant (p<0.05).

D. Discussion V. Conclusion

1) Correlations between game performance
and 1Q strengthened from Day 1 to Month
6 (e.g., Tic-Tac-Toe: 1r=0.45—0.50),
indicating that sustained engagement with
strategic games enhances cognitive skills

This study explored the potential of strategic games
(Tic-Tac-Toe,

Guessing, and Snake Game) to enhance cognitive

Stone-Paper-Scissors,  Number

skills and predict 1Q level improvement through a

I'“kefj o Q. The strongest simulated framework. Key findings suggest that
post-intervention correlation was observed Tic-Tac.T d Number Guessi hibit st

for  Number  Guessing  (r=0.60), ic-Tac-Toe and Number Guessing exhibit strong
underscoring the role of numerical correlations with cognitive skills (r=0.45—-0.50),

reasoning in fluid intelligence.

2) Stone-Paper-Scissors and Snake Game
lacked statistical significance, potentially
due to limited cognitive complexity or
short intervention duration. Future work
could redesign these games to target
executive functions more directly.

3) Despite dynamic difficulty adjustments,

residual practice effects may inflate

post-intervention scores. A control group
mitigates this risk, but longitudinal
tracking is needed to isolate true cognitive

gains.

likely due to their demands for strategic planning,
pattern recognition, and numerical reasoning. The
regression model further validated these games as
significant predictors of 1Q, explaining 65% of the
variance in cognitive performance. The integration
of mind games into daily activities can contribute
to cognitive enhancement and 1Q development.
Further research is encouraged to explore the
long-term effects and potential applications in

cognitive training programs.
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VI. Data Availability

Data and code supporting this study are available

from the corresponding author upon request.
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