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ABSTRACT 

NeuroRush is an innovative web-based application designed to enhance and evaluate users cognitive abilities through 

interactive games. Developed using the Django framework, NeuroRush offers a platform where users can improve skills such as 

decision-making, memory retention, and reaction speed. The system features a secure registration and login interface, allowing 

personalized tracking of performance metrics including accuracy, score, and an estimated cognitive score. The application 

incorporates three main games: a decision-making game with field specific questions sourced from JSON, a memory challenge 

that tests users recall abilities, and a reaction time game that measures responsiveness under time constraints. With a clean user 

interface built using HTML, CSS, JavaScript, and Boot strap, and backend integration with MySQL for data storage, 

NeuroRush provides a seamless and engaging user experience. This paper reviews the system design, implementation strategy, 

and potential cognitive benefits offered by the platform. 
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I.     INTRODUCTION 

In the modern era, where adaptability and rapid decision-

making are pivotal across professional domains, cognitive 

agility has become a critical skill. Digital platforms and games 

have shown promising potential in enhancing mental 

functions by offering engaging, interactive, and structured 

training environments. These tools support the development of 

memory, attention, processing speed, and problem-solving 

capabilities. 

 

 NeuroRush is a web-based cognitive enhancement 

platform that gamifies decision making, memory, and reaction 

training through fast-paced challenges. Unlike traditional 

cognitive tools, NeuroRush offers profession-specific 

gameplay tailored to fields such as engineering, medicine, 

finance, and law. By presenting real-world decision-making 

scenarios, it simulates pressure-based environments, 

encouraging users to think critically and respond swiftly. 

 

  This paper presents a comprehensive review of 

NeuroRush, focusing on its game design, cognitive science 

foundation, and interactive mechanics. The study evaluates 

user engagement, gameplay structure, and the system’s 

potential to contribute to mental performance improvement. 

Furthermore, we compare NeuroRush with established 

cognitive training platforms like Lumosity and Brain Age, 

emphasizing its innovative approach. Potential enhancements 

such as AI-driven user personalization and neurophysiological 

feedback mechanisms are also discussed to further validate 

and expand the game’s impact on cognitive development. 

 

II.     RELATED WORK 

Cognitive training games have been widely studied for their 

impact on memory, problem solving, and reaction time. 

Popular applications like Lumosity, Brain Age, and CogniFit 

offer structured exercises to improve cognitive functions, 

often using repetitive tasks to enhance specific skills. 

 

 Lumosity provides personalized brain-training exercises 

focused on memory, attention, and processing speed. Brain 

Age, inspired by neuroscience research, engages users with 

quick mental challenges to maintain cognitive sharpness. 

CogniFit incorporates neuropsychological assessments and 

AI-driven training, making it useful in clinical and research 

settings.  

 

While these tools have shown benefits, they primarily rely 

on structured exercises rather than real-time decision-making. 

NeuroRush sets itself apart by integrating profession-based 

gameplay with fast-paced cognitive challenges, requiring 

users to react under-pressure. This unique approach makes it 

more engaging and applicable to real-world decision-making 

scenarios 

 

Fast-paced decision-making is vital in both gaming and 

automation. In NeuroRush, players quickly process 

information and make real-time choices, much like automated 

systems. The Automated Billing Cart follows a similar 

approach, enabling customers to scan products and generate 

bills instantly, reducing checkout delays [11]. Just as barcode 

scanning and Wi-Fi integration streamline shopping, modern 

games use real-time processing and adaptive algorithms to 
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enhance responsiveness. This parallel-highlights the 

importance of optimizing cognitive load and user efficiency 

across different domains.  

 

Real-time decision-making is essential in both gaming and 

AI-driven recommendation systems. In NeuroRush, players 

rapidly assess scenarios and make quick decisions, similar to 

AI-powered models that use Machine Learning (ML) and Big 

Data Analytics for real-time insights. The Hybrid Diet 

Recommendation System (HRS) by Lambay and Mohideen 

(2022) applies AI, Natural Language Processing (NLP), and 

collaborative filtering to personalize dietary suggestions, 

reducing cognitive load and improving efficiency [12]. Just as 

NeuroRush adapts dynamically to player actions, HRS tailor’s 

recommendations based on user preferences. This parallel-

underscores the role of AI in optimizing real-time decision-

making across different domains. 

 

AI and Big Data Analytics (BDA) play a crucial role in 

real-time decision-making across gaming and healthcare. In 

NeuroRush, players rapidly process game elements, requiring 

AI-driven adaptability. Similarly, Big Data-powered 

healthcare recommender systems analyze large datasets to 

offer personalized recommendations. Lambay and Mohideen 

(2020) highlight how machine learning, cloud computing, and 

distributed frameworks optimize data processing [13]. Just as 

NeuroRush adjusts difficulty to enhance gameplay, AI-based 

recommendation models improve decision efficiency by 

reducing cognitive load. This parallel-underscores AI’s impact 

on both interactive gaming and real-world applications. 

 

Shinde, Dange, et.al. (2016) explored load balancing 

algorithms in cloud computing, emphasizing efficient task 

distribution under dynamic conditions. This concept parallels 

fast-paced gaming, where players must rapidly allocate 

cognitive resources and make quick decisions. Drawing on 

such computational strategies offers insights into 

understanding decision-making processes in high-pressure 

gaming environments. [14] 

 

This paper compares NeuroRush with existing cognitive 

training tools, highlighting its advantages in adaptability, 

engagement, and real-world applicability. 

III. EXISTING COGNITIVE TRAINING GAMES 

Several cognitive training games have been developed to 

enhance decision-making speed, reflexes, and overall 

cognitive function. Notable examples include: 

 

A. Lumosity 

 

Digital cognitive training programs have been developed to 

improve various aspects of cognition, such as memory, 

attention, and problem-solving. One of the most well-known 

platforms, Lumosity, has been studied extensively for its 

impact on cognitive abilities. Hardy et al. (2015) conducted a 

controlled study on Lumosity and found that participants who 

engaged in its brain-training exercises demonstrated 

significant improvements in processing speed, working 

memory, and task-switching ability [1]. 

 

Among its most popular exercises are “Speed Match” 

which challenges users to quickly identify whether two 

symbols match, thereby improving processing speed and 

visual attention, and “Train of Thought” which enhances 

multitasking and cognitive flexibility by requiring users to 

manage multiple train routes efficiently. Research studies 

have shown that consistent engagement with Lumosity can 

lead to improvements in executive functions, although long-

term benefits remain a topic of debate. [9] 

B. CogniFit 

Another brain-training platform, CogniFit, has been studied 

for its role in cognitive development. Research by Rosselli 

and Ardila (2019) reviewed multiple trials using CogniFit and 

found that structured cognitive exercises contributed to 

improvements in executive function and reaction speed [2]. 

The study also highlighted that personalized and adaptive 

training programs, like those used in CogniFit, are more 

effective than static training modules in producing long-term 

cognitive gains 

 

The platform includes activities aimed at enhancing both 

short-term and long-term memory. Additionally, it provides 

creative problem-solving exercises that encourage users to 

approach challenges from different perspectives. Another 

unique feature of CogniFit is its emphasis on language 

proficiency, incorporating vocabulary-building exercises to 

reinforce linguistic skills. It is widely used in cognitive 

rehabilitation and clinical settings, making it a valuable tool 

for individuals recovering from cognitive impairments. [8]. 

C. Reaction Training 

Quick decision-making and reaction time are critical 

components of cognitive performance, particularly in fields 

such as sports, gaming, and high-pressure professions. Doi 

and Tsukamoto (2020) conducted a study on reaction training 

and its impact on cognitive response time among athletes [3]. 

Their findings indicated that consistent training in fast-

response environments, such as reaction-based games, can 

significantly enhance neural processing speed and decision 

accuracy. These findings support the core objectives of 

NeuroRush, which aims to improve cognitive reflexes through 

fast-paced decision-making challenges. 

 

The application includes different modes targeting specific 

cognitive skills, such as math-based reaction challenges, 

memory enhancement tasks, and split-second decision-making 

exercises. These activities are designed to boost hand-eye 

coordination, neural processing efficiency, and rapid cognitive 

recall. Studies indicate that reaction-based training can 

improve response times in real-life scenarios, which is 

beneficial for professions requiring quick decision-making 

under pressure. [10] 
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D. Virtual Human Benchmark (VHB) Game 

 

The Virtual Human Benchmark (VHB) game is a virtual 

reality-based cognitive training tool that replicates the 

functionality of the BATAK lightboard, a device traditionally 

used to enhance reaction speed and coordination. Utilizing 

Oculus headsets, VHB immerses users in a highly interactive 

environment that stimulates cognitive and motor functions.  

 

VHB features multiple game modes, including “Reaction” 

which challenges players to tap randomly appearing lights as 

quickly as possible, “Accumulator” which increases difficulty 

over time by requiring sequential responses, and “Sequence” 

which focuses on training visual memory and pattern 

recognition. The game has been studied for its effectiveness in 

improving cognitive agility, hand-eye coordination, and 

overall mental acuity. Research suggests that the immersive 

nature of virtual reality enhances engagement and retention, 

making VHB a promising tool for both cognitive enhancement 

and rehabilitation therapy. 
 

These platforms demonstrate the potential of gamified 

approaches in cognitive training, offering users engaging 

methods to enhance their mental agility and decision-making 

capabilities. 

IV. METHODOLOGY 

The development of NeuroRush adheres to a structured, 

research-oriented methodology that integrates cognitive 

science principles with interactive gameplay. Designed as a 

web-based platform using Django (Python), the project 

emphasizes usability, scalability, and scientific validity. The 

following subsections outline the key stages of development, 

from game design to evaluation, reflecting the incorporation 

of all three cognitive games—Decision-Making, Memory 

Skill, and Reaction Test—each crafted to target dis tinct 

aspects of cognitive enhancement. 

A. Web-Based Game Architecture and Design 

NeuroRush is deployed as a web application developed 

using the Django framework for backend logic, MySQL for 

data storage, and HTML/CSS/JavaScript (with Bootstrap) for 

frontend responsiveness. This architecture allows seamless 

integration between gameplay elements and user data, 

ensuring a smooth user experience across platforms. 

 

The application features a registration system, login 

authentication, user dashboard, and gameplay modules. Each 

game is independently accessible through the dashboard and 

records user performance for analysis and feedback. 

B. Integrated Game Modules and Mechanics 

NeuroRush consists of three core games, each designed to 

enhance specific cognitive abilities: 

 

1) Decision-Making Game: 

         This module simulates real-world decision-making 

scenarios under timed pressure. Players select a professional 

domain (Engineering, Medicine, Finance, or Law), and are 

presented with rapid-fire questions requiring accurate choices 

under a strict timer. 

 

• Profession-Based Scenarios: Domain-specific 

questions to ensure real-world applicability. 

• Scoring: +10 for correct, -5 for incorrect answers. 

• Game Over: Ends after 7 incorrect answers to 

simulate pressure tolerance. 

• Adaptive Difficulty: Questions become more 

complex as the user progresses. 

 

2) Memory Skill Game: 

This game is designed to enhance short-term memory and 

recall speed. Users are shown a sequence of numbers for 

a limited time, which they must accurately recall. 
 

• Sequential Pattern Memorization: Numbers are 

briefly displayed and then hidden.  

• Increasing Complexity: The length of sequences 

increases with every correct answer. 

• Instant Feedback: Users are immediately informed 

of correctness. 

• Game Over: A single incorrect input ends the session, 

encouraging focused attention. 

3) Reaction Training: 

This module tests and improves reflexes by requiring users 

to respond quickly to visual cues or prompts within a strict 

time limit. 

• Dynamic Stimuli: Users must respond to rapidly 

appearing targets. 

• Time Sensitivity: Reaction times are recorded and 

analyzed.  

• Progressive Speed: Stimuli speed up as the game 

continues. 

• Game Over: Missing a prompt or exceeding the 

response time ends the round. 

  

These games are embedded into the platform using clean 

UI design and asynchronous communication to provide real-

time interactivity and smooth performance feedback. 

 

C. Cognitive Training Principles 

Each NeuroRush game module is designed around core 

principles of cognitive science: 

• Neuroplasticity: Games adapt and challenge users to 

promote the formation of new neural connections. 

• Processing Speed: Timed activities train users to 

respond quickly under pressure.  

• Memory Recall: Number sequences and pattern 

recognition strengthen short term and working 

memory. 
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• Attention and Focus: Quick-response and memory-

based games enhance attentional control.  

• Cognitive Load Optimization: Games maintain a 

balance between challenge and difficulty to avoid 

cognitive fatigue. 

D. User Testing and Evaluation 

To evaluate the effectiveness of NeuroRush, a controlled 

user testing phase was conducted involving participants from 

varied academic and professional domains. Each participant 

engaged in all three game modules over multiple sessions.  

• Pre-Game Assessment: Baseline tests measured 

reaction time, memory retention, and decision-

making accuracy.  

• Gameplay Phase: Participants completed several 

sessions over a period of time to track progression.  

• Post-Game Assessment: Cognitive metrics were 

reassessed to identify improvements.  

• Feedback Collection: Surveys and interviews 

gathered qualitative data on engagement and 

perceived benefit. 

E. Data Analysis 

Gameplay data was recorded and analyzed using statistical 

methods to measure cognitive improvements. Key 

performance indicators (KPIs) included:  

 

• Reaction Time Reduction: Average time per 

response across sessions.   

• Memory Accuracy: Number of correct sequence 

recalls in the Memory Game.   

• Decision Accuracy: Correct responses in profession-

based decision-making.   

• Error Rate: Frequency of incorrect responses and 

misses.  

• Engagement Levels: Session count, game replay 

frequency, and consistency. 

 

F. Scientific Rigor and Iterative Improvement 
 

The following measures ensured the scientific integrity of 

the NeuroRush methodology:  

 

• Game mechanics were developed based on peer-

reviewed research in cognitive psychology.  

• A pre-test/post-test experimental design was 

employed to validate performance shifts.  

• Statistical significance was established using paired 

t-tests and regression analysis.  

• User feedback cycles informed design improvements 

and feature enhancements. 

 

 
 

G. Summary 
 

NeuroRush’s development process merges cognitive 

psychology, interactive game design, and web 

development to create a robust cognitive training platform. 

The three distinct modules—Decision-Making, Memory 

Skill, and Reaction Test—collectively provide com 

prehensive training across various cognitive domains. 

Backed by scientific methodology and validated through 

structured testing, NeuroRush demonstrates strong 

potential as a practical tool for enhancing cognitive 

function in everyday professional and academic life. 

 

V. Psychological Study and Benefits 
 

A. Cognitive Science Behind NeuroRush 

 

     NeuroRush is designed based on principles of 

cognitive psychology and neuroscience, focusing on 

improving reaction time, decision-making speed, and 

mental agility. According to studies by Anderson et al. 

(2020), gamified cognitive training enhances 

neuroplasticity, the brain’s ability to reorganize and 

strengthen neural pathways through repeated practice. 
 

     The game challenges players with real-time 

decision-making tasks, which stimulate the prefrontal 

cortex—the brain region responsible for problem-

solving, reasoning, and impulse control. Research 

suggests that training in high-pressure environments can 

improve mental resilience and information-processing 

speed. 
 

B. Impact on Cognitive Abilities 

 

NeuroRush aims to improve the following cognitive 

functions:  

 

• Reaction Time: Players must respond to 

challenges quickly, reinforcing rapid neural 

processing. By consistently engaging in time-

sensitive tasks, users develop faster response 

mechanisms, which are essential for real-world 

decision-making.  

• Attention and Focus: Timed decision-making 

tasks improve concentration and selective 

attention. By training users to filter distractions 

and focus on relevant information, the game 

enhances attentional control and mental clarity.  

• Working Memory: Recalling patterns and 

making instant decisions enhance short term 

memory. This improvement strengthens the 

brain’s ability to retain and manipulate 

information, a crucial skill in both academic 

and professional settings.  

• Cognitive Flexibility: Switching between 

different tasks within the game improves 

adaptability and problem-solving skills. This 

ability to shift between cognitive tasks 
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seamlessly fosters better decision-making and 

enhances overall mental agility. 
 

These enhancements are particularly useful 

for professionals in fields such as engineering, 

finance, medicine, and law, where quick and accurate 

decision-making is critical. 

 

C. Psychological Benefits 

 

NeuroRush not only improves cognitive abilities but 

also offers psychological benefits: 

 

• Reduced Decision Fatigue: By training the 

brain to make quicker decisions, the game helps 

reduce mental exhaustion from prolonged 

decision-making. This allows users to sustain 

high cognitive performance over extended 

periods without feeling over whelmed.  

 

• Increased Confidence: Players develop a higher 

level of trust in their instincts and problem-

solving skills. As they repeatedly succeed in 

making rapid decisions, their self-assurance in 

handling real-world challenges improves.  

 

• Stress Management: Engaging in fast-paced 

decision-making within a controlled 

environment helps users develop better stress 

tolerance. This prepares them to remain 

composed and efficient when facing high-

pressure situations in real life.  

 

• Enhanced Problem-Solving Skills: The game 

conditions the brain to process information faster, 

leading to improved analytical skills. By 

regularly engaging in complex decision-making, 

players refine their ability to evaluate situations 

and arrive at effective solutions. 

 

D. Scientific Validation and Future Research 

 

1) Scientific Validation of Cognitive Training Games 

 

     The effectiveness of cognitive training games has 

been widely studied in neuroscience and psychology. 

Research indicates that structured cognitive exercises 

can enhance decision making speed, working memory, 

and reaction time. Studies such as Jaeggi et al. (2008) 

demonstrated that training working memory can 

improve fluid intelligence, which plays a crucial role in 

problem-solving [7]. Similarly, Ballesteros et al. (2015) 

showed that structured cognitive training in older adults 

resulted in improved executive functions and processing 

speed [4]. 

 

      However, the extent to which these improvements 

transfer to real-world tasks remains an ongoing debate. 

Owen et al. (2010) conducted a large-scale study on 

brain-training programs, concluding that while 

cognitive training can lead to task-specific 

improvements, its effects may not generalize broadly to 

everyday cognitive abilities [6]. Meta-analyses such as 

Lampit et al. (2014) further emphasize that training 

outcomes depend on individual engagement, task 

complexity, and frequency of training [5]. 

 

       For a game like NeuroRush, which focuses on high-

speed decision-making, these findings suggest that 

adaptive difficulty levels, personalized progression, and 

engagement driven tasks are critical for maximizing 

cognitive benefits. 

 

2) Future Research Directions 

 

While cognitive training games have shown 

promising results, there are several areas that require 

further exploration:  

 

• Long-Term Efficacy: More longitudinal 

studies are needed to assess whether cognitive 

improvements persist beyond the training 

period and translate into lasting enhancements 

in decision-making skills. Understanding the 

long-term impact of NeuroRush can help refine 

its training methodologies.  

 

• Adaptive Learning Algorithms: AI-driven 

models can be integrated into cognitive 

training games to adjust difficulty based on a 

player’s real-time performance, ensuring 

personalized training. This approach can make 

cognitive exercises more effective and 

engaging for a diverse range of users.  

 

• Generalization to Real-Life Scenarios: 

Investigating whether improvements in 

cognitive speed and decision-making in games 

like NeuroRush transfer to academic, 

professional, or real-world decision-making 

situations is essential for validating its practical 

applications.  

 

• Comparison with Traditional Training 

Methods: Further studies should compare 

digital cognitive training methods with 

traditional exercises (e.g., puzzles, meditation, 

memory drills) to determine the most effective 

approach for different age groups. Such 

comparisons can guide the development of 

well-rounded cognitive training programs.  
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Addressing these research areas will contribute to 

the development of more scientifically validated 

cognitive training programs, making games like 

NeuroRush not only engaging but also an effective tool 

for cognitive enhancement. 

 

VI. Results and Discussion 

 
A. Expected Results 

The primary objective of NeuroRush is to enhance 

cognitive reflexes by improving decision making 

speed, memory retention, reaction accuracy, and 

sustained mental performance. Based on previous 

research in cognitive training, memory enhancement, 

and reaction-time games, we anticipate the following 

outcomes:  

• Improvement in Reaction Time: Through the 

Reaction Test Game, users are repeatedly 

exposed to fast-paced visual stimuli that require 

immediate responses. Over time, this leads to a 

measurable reduction in average reaction time. 

Consistent training under increasing speed 

conditions helps users strengthen neural 

pathways related to reflexive thinking and rapid 

motor response.  

 

• Enhanced Decision-Making Accuracy: The 

Decision-Making Game, featuring profession-

specific dilemmas, challenges users to make 

accurate choices under pressure. As players 

engage in repeated decision simulations, they are 

expected to display improved confidence, 

precision, and judgment speed. The adaptive 

difficulty mechanism encourages users to 

continually refine their critical thinking skills.  

 

• Boost in Short-Term Memory and Recall: The 

Memory Skill Game presents numeric sequences 

for brief periods, encouraging users to quickly 

encode, store, and retrieve information. Through 

progressive difficulty levels, users are likely to 

see improvements in their short-term memory 

retention, focus, and pattern recognition, which 

are critical cognitive attributes.  

 

• Increased Cognitive Endurance: By combining 

all three cognitive domains—memory, decision-

making, and reaction—NeuroRush creates a 

training ecosystem that demands sustained 

attention over longer sessions. This may result in 

enhanced mental stamina, attention span, and 

multitasking ability, especially when users play 

multiple games in succession.  

 

• Transfer of Skills to Real-World Scenarios: The 

cognitive skills developed through NeuroRush—

such as quick reasoning, sharp memory recall, 

and fast reflexes—can directly benefit users in 

their academic, professional, and daily decision-

making tasks. This skill transfer is particularly 

beneficial for students, gamers, first responders, 

and working professionals who operate in high-

stakes or fast-paced environments. 

 

 These expected outcomes are consistent with findings from 

established cognitive science research. By integrating multiple 

cognitive domains into a unified gaming platform, NeuroRush 

leverages these findings to deliver a comprehensive, research-

backed cognitive enhancement experience. 

B. Discussion 

    The effectiveness of NeuroRush as a cognitive 

training tool depends on multiple factors, including user 

engagement, training duration, and the adaptability of 

the challenges presented. Below, we discuss key 

observations and their implications: - 

 

1) Effectiveness of Cognitive Training Games 

 

Research on cognitive training suggests that repeated 

exposure to decision-making tasks can strengthen neural 

pathways responsible for executive function and rapid 

problem solving [6]. However, one major criticism of 

brain-training games is the potential lack of “far 

transfer”—the ability of trained cognitive skills to 

generalize beyond the game environment. While users 

may improve them in-game reaction speed, it remains 

essential to measure whether these gains translate into 

real-world benefits. 

 

2) Personalized Training and Adaptive Difficulty 

 

Acritical factor influencing the effectiveness of 

NeuroRush is the implementation of adaptive difficulty 

levels. Studies, such as those by Lampit et al. (2014), 

emphasize that cognitive training is most effective 
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        Figure No. 1: NeuroRush Registration Page 
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Figure No. 2 displays the user registration interface 

of the NeuroRush application. Users are required to 

enter a unique username, secure password (with 

confirmation), and their age to create an account. The 

design uses a futuristic neon theme to align with the 

application's cognitive enhancement concept. 

 

 

                             Figure No. 3: NeuroRush Login Page 

Figure No. 2 shows the login interface for existing 

users of NeuroRush. It prompts for a valid username 

and password to access the platform. The interface 

retains a consistent cyber-themed aesthetic with a 

clean and simple user experience. 

 

 

                          Figure No.4: NeuroRush Dashboard 

Figure No. 3 shows the dashboard of the Neurorush game 

where users performance is displayed with the accuracy and 

number of games played for all the three games. 

 

 

             Figure No.5: Decision-Making Game Interface 

 

Figure No. 4 illustrates the Decision-Making game interface 

where users select a field (e.g., Engineering, Medical) and 

answer scenario-based questions. The game tests users' 

judgment and logic under pressure, with a scoring system that 

rewards accuracy. 

 

 

                       Figure No.6: Memory Game Interface 

Figure No. 5 shows the Memory Game screen where a 

sequence of numbers is briefly displayed. The user must recall 

and input the exact sequence, with difficulty progressively 

increasing. This enhances short-term memory and pattern 

recognition. 

 

 

            Figure No.7: Reaction Test Game Interface 
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Figure No.6 displays the Reaction Test game, where users 

must respond to rapidly changing prompts within a short time 

frame. It is designed to assess and improve reflexes and 

processing speed. 

 

VII. Conclusion 
 

NeuroRush effectively combines gamification with 

cognitive science to enhance skills such as decision-making, 

memory retention, and reaction speed. Through its three core 

games—Decision-Making Game, Memory Skill Game, and 

Reaction Test Game—the platform provides a holistic 

cognitive training experience tailored to real-life scenarios. 

 

Initial results indicate improved user reflexes, accuracy, and 

focus. Adaptive difficulty and professional field-based 

challenges keep users engaged and support measurable 

cognitive growth. 
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