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Abstract: The study aims to measure the neurophysiologic impact of community-based environmental 

and cultural interventions on attendees' well-being using the MyndPlay portable EEG device. It explores 

the relationship between mental health and environmental actions, emphasizing the importance of 

cultural and social events in enhancing well-being. By assessing brain activity, the research seeks to 

understand emotional and cognitive responses related to participation in such initiatives, thereby 

providing insights into how cultural activities can improve mental health outcomes. Involving 13 

participants aged 18 to 23, measurements taken before and after the intervention focused on Alpha and 

Beta band power, as well as indices of Attention and Meditation. Results showed significant increases in 

Alpha power and the Alpha/Beta index post-intervention, indicating enhanced relaxation and mental 

clarity while maintaining attention levels. The findings suggest that these community initiatives, likely 

incorporating meditation or mindfulness, positively influence brain activity and cognitive states. 
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I. INTRODUCTION 

Prelude:  

Objective is to quantify, using portable EEG (MyndPlay), neurophysiologic impact of a community-based 

environmental and cultural intervention on attendees’ well-being. Using portable electroencephalography (EEG) 

technology, specifically the MyndPlay gadget, study seeks to measure how attendance in community-based 

environmental and cultural initiatives influences participants' well-being. This acknowledges increasing link between 

mental health and environmental causes, therefore stressing need of cultural and social events to improve well-

being. Using MyndPlay EEG device, study aims to assess brain activity and offer knowledge about emotional and 

cognitive reactions provoked by these treatments. Aim is to develop strong framework for knowledge of 

neurophysiologic effects of participating in cultural activities and how they might improve mental health outcomes 

in societies. This study might open path for future uses of EEG technology in evaluating not just personal responses but 

general effect of cultural and environmental programs on public health. The Objective of this study lies in general 

in bridging neuroscience, community well-being, and cultural involvement, therefore highlighting how scientific 

methods can be used to further justify holistic approaches to community health. Study investigates cognitive and 

attentional effects of an intervention involving volunteers, primarily environmental engineering students and local 

passersby. A total of 13 participants, aged between 18 and 23, were measured at two time points – before (PRE) and 

after (POST) the intervention. The primary focus was on recording Alpha and Beta band power as well as indices of 

Attention and Meditation using MyndPlay software, which specializes in neurofeedback and cognitive assessment. The 
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group means, percentage changes, and paired-effect sizes – specifically Cohen’s dz – were calculated to evaluate the 

effectiveness and impact of the intervention on cognitive performance.  

The results may provide insights into the cognitive processes occurring before and after the exposure to the 

environmental engineering program. PRE and POST measurements allow for the analysis of cognitive changes over 

time, enhancing the reliability of the study's conclusions. Alpha and Beta Band Power metrics provide insights on 

cognitive states, making the measurements relevant in cognitive neuroscience contexts. Cohen’s dz Calculation, use of 

paired-effect sizes, enables a nuanced understanding of the intervention's impact, facilitating better interpretation of the 

data. Percentage Changes allows for an intuitive understanding of the effectiveness of the intervention, providing a 

clear picture of cognitive performance before and after. Results indicate noticeable increase in both Alpha power and 

the Alpha/Beta index from the PRE (pre-intervention) phase to the POST (post-intervention) phase. This change 

suggests that a specific intervention, likely involving meditation or mindfulness practices, has positively impacted the 

brain's activity patterns. The increase in Alpha power is often associated with relaxation and a calm mental state, while 

the Alpha/Beta index reflects the balance between these two brainwaves types, with elevated values indicating higher 

relaxation compared to alertness. Additionally, statement notes that Meditation levels increased significantly during the 

transition to the POST phase, while Attention levels remained stable or showed slight improvement. This pattern may 

indicate that the intervention not only promotes relaxation and mental clarity but also enhances the capacity for focus or 

cognitive engagement without disrupting attentional control. In sum, the results highlight the benefits of the undertaken 

intervention, evidenced by the marked changes in brainwave activity and cognitive states. 

In conclusion, intervention is associated with a ‘serene focus’ pattern, relaxation without disengagement, supporting the 

utility of applied neuroscience to evaluate urban cultural and environmental programs. In summary, notable increases in 

Alpha power and the Alpha/Beta index from PRE to POST suggest that intervention effectively promotes relaxation 

and attentional stability, particularly through practices like meditation. This comprehensive approach highlights 

significant understanding of brain function modulation and its implications for enhancing mental clarity and cognitive 

engagement. Overall, interaction between meditation, Alpha power and attention reveals opportunities for 

implementing mindfulness practices in various settings to foster improved mental health and cognitive performance. 

 

Introduction 

Urban festivals that combine environmental clean-up with cultural activation are theorized to influence well-being 

through two reinforcing channels.  

First, environmental quality (cleanliness, order, safety) reduces physiological and cognitive load from vigilance and 

stress. Second, cultural engagement (reading, music, arts-in-community) fosters social bonding, civic pride, and 

perceived meaning—public-good spillovers emphasized in cultural economics and place-making. Portable EEG 

provides objective brain-state indicators in field. Alpha-band activity is broadly linked to relaxed wakefulness and 

attentional gating, whereas Beta indexes cognitive engagement. Based on environmental neuroscience and mobile EEG 

studies in urban contexts, we assessed whether the one-day ‘Libro al Río’ Festival, combining clean-up, beautification, 

and cultural programming along a degraded river segment, modulates EEG-based markers of well-being. 

The idea of mixing environmental clean-up with cultural activities in city festivals gives a new way to think about how 

cities are planned and how people connect with each other. This approach does more than just help the environment; it 

also brings people together, which is important in busy cities where people often feel lonely. When residents take part 

in cleaning up while expressing them through culture, it helps them feel part of a community, which is essential in 

today's fast-moving urban areas. City festivals offer a chance for people to engage with their local culture and 

traditions. When these festivals also include clean-up efforts, they not only make the city look better but also teach 

people about sustainability. The combination of helping the environment and enjoying cultural events makes people 

feel better overall. When people work together toward a shared goal, it builds stronger connections and friendships 

within the community. The paper looks at how city festivals that focuses on both cultural activities and environmental 

clean- up can greatly improve the well-being of those involved. There are two main ways this happens. First, when 

people take part in environmental projects during these festivals, they develop pride in their community and a sense of 

shared responsibility. This not only helps the environment but also strengthens the bonds between neighbors. Secondly, 
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the cultural activities during these festivals give people chances to meet, express themselves, and enjoy creativity. 

These experiences help people relax, have fun, and feel happier. The paper also discusses the theories behind these 

effects, suggesting that combining cultural engagement with environmental responsibility can have a powerful impact. 

Both individual happiness and the health of the community can improve at the same time. This combination creates a 

more complete way of living in cities, where both nature and social connections are cared for. Research from different 

case studies shows that these festivals can increase community unity and awareness of environmental issues. The 

findings suggest that city planners and organizers can use this idea to create more inclusive and meaningful events that 

improve people's quality of life. The paper also calls for more research to understand the long-term benefits of these 

combined festivals. 

In conclusion, city festivals that combine cultural events with clean-up efforts offer a variety of ways to improve urban 

life. They not only help with environmental problems but bring people closer together, solving some of the challenges 

modern cities face. By embracing these integrated festivals, cities move towards a more sustainable and health-focused 

future. This approach puts community well-being at the center while supporting cultural activity and ecological health. 

This new way of thinking is a step forward in city development, encouraging local leaders, organizers, and residents to 

rethink how they connect with each other and their surroundings. Through working together, cities can create thriving 

environments that are more inclusive and full of life, paving the way for a brighter future. 

 

II. REVIEWS OF LITERATURE 

Adler, L., et 

al. (1982).  

"Neurophysiological 

Evidence for a Defect in 

Neuronal Mechanisms 

Involved in Sensory 

Gating in Schizophrenia 

Biol. Psychiatry 

17:639–654. 

This foundational paper presents 

neurophysiological data suggesting a specific 

neuronal deficit related to sensory processing in 

individuals with schizophrenia. It is highly 

relevant for understanding the biological 

underpinnings of psychiatric disorders and 

demonstrates the impact of neurophysiology on 

clinical diagnosis and research. 

Amir, R. E., et 

al. (1999).  

"Rett Syndrome Is Caused 

by Mutations in X-Linked 

MECP2, Encoding 

Methyl-CpG-Binding 

Protein 2."  

Nat. Genet., 

23(2):185–188. 

 

This landmark genetic study identified a 

specific gene mutation responsible for Rett 

syndrome. Its inclusion in a neurophysiology 

bibliography highlights the link between 

genetics and neurophysiological function, 

showing how molecular findings impact the 

understanding of neurological development and 

disease mechanisms 

Benedict, R. H., 

et al. (2020).  

 

Cognitive Impairment in 

Multiple Sclerosis 

 

Scientific review 

in Multiple 

Sclerosis and 

Related Disorders 

This source discusses how neurophysiology has 

emerged as a cost-effective tool for assessing 

and addressing cognitive decline in MS 

patients. It emphasizes the shift from treating 

physical symptoms to understanding the 

neurophysiological impact on cognition, 

highlighting the use of electrophysiological 

markers for early diagnosis. 

Fischer, T., & 

Riedl, R. (2015). 

The Status Quo of 

Neurophysiology in 

Organizational 

Technostress Research: A 

Review of Studies 

. Information 

Systems and 

Neuroscience 

This review evaluates how neurophysiological 

tools (such as EEG and skin conductance) 

measure the impact of "technostress" in 

workplace environments. It provides a 

historical overview of how digital tools 
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Published from 1978 to 

2015 

physiologically affect human stress levels, 

offering a critical look at the methodology used 

to assess these impacts in organizational 

settings. 

Journal of 

Neurophysiology 

(2026).  

 

 

 

----------- 

Impact of Visual 

Feedback Gain on 

Force Variability 

and Smoothness. 

This recent study (published January 2026) 

investigates how varying levels of visual 

feedback impact motor control. By analyzing 

TA muscle activity via EMG, researchers 

demonstrated that neurophysiological processes 

for force variability and smoothness are 

distinct, providing new insights into 

rehabilitative strategies for motor disorders. 

Judge, Stuart 

J. (1991).  

"Neurophysiology of 

Vergence and 

Accommodation."  

Presbyopia 

Research. Springer 

US. 

This book chapter discusses the specific 

neurophysiological mechanisms underlying eye 

movements and focusing. It is an example of 

research applying neurophysiological principles 

to sensory and motor systems, impacting fields 

like ophthalmology and vision science. 

Marder, E., and 

Rehm, K. 

J. (2005).  

"Development of central 

pattern generating 

circuits."  

Curr Opin 

Neurobiol, 

15(1):86-93. 

 

This review paper explores how neural circuits 

that produce rhythmic behaviors (like walking 

or breathing) develop. It is crucial for 

developmental neurobiology, illustrating the 

impact of neurophysiology on understanding 

the formation and function of complex neural 

networks. 

Nadin, M. 

(2025).  

 

Annotated Bibliography: 

Anticipation 

 

Research Gate. This comprehensive bibliography explores the 

neurophysiological impact of "anticipation" on 

human action and agency. It examines how 

neuronal assemblies and dynamic systems 

prepare the body for future events, linking 

formal neurophysiology with behavioral 

consequences and motor representations.  

Prosperini, L., et 

al. (2021).  

Neurophysiological 

methods for assessing and 

treating cognitive 

impairment in multiple 

sclerosis: A scoping 

review."  

Multiple Sclerosis 

and Related 

Disorders 

This review highlights the growing recognition 

of neurophysiological methods as valuable, 

cost-effective tools for studying and addressing 

cognitive decline in multiple sclerosis (MS) 

patients. It underscores the practical clinical 

impact of neurophysiology in managing the 

non-classical symptoms of neurodegenerative 

diseases 

StatPearls 

Publishing 

(2023).  

  

 

----------- 

Intraoperative 

Neurophysiological 

Monitoring 

(IONM). 

 

This clinical guide explains the impact of 

continuous neural monitoring during surgery to 

prevent irreversible damage. It details how real-

time neurophysiological data (like SSEP and 

MEP) allows for immediate intervention to 

minimize postoperative neurological deficits, 

proving the life-altering impact of 
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neurophysiological feedback in surgical 

settings.  

Marder Lab 

(2016).  

 

Annotated Bibliography 

on Neural Development 

and Function 

 

Brandeis 

University. 

A collection of seminal works on how synaptic 

inputs and electrical coupling impact neural 

circuit maturation. It is particularly valuable for 

understanding the long-term impact of early-

stage neurophysiological changes on adult 

rhythmic activity and network stability. 

Oxford 

Academic 

(2023).  

 

Neurolinguistic Methods 

in Syntactic Theory 

 

    

 

----------- 

This annotated bibliography focuses on how 

electrophysiological and hemodynamic 

methods impact our understanding of language 

processing. It bridges the gap between brain 

signal monitoring and the cognitive impact of 

language acquisition and processing in different 

environments.  

    

Hypotheses 

(H1) Alpha power increases in POST;  

(H2) the Alpha/Beta index rises (relaxed balance);  

(H3) Attention and Beta remain stable or increase slightly (engagement without over-arousal). 

 

III. METHODS 

Participants 

Convenience sample of N=13 volunteers recruited on-site. Community cohort: young University Students in 

Environmental Engineering and local member of the public. Age range: 18–23 years. Sex and handedness not recorded. 

Inclusion: informed consent and brief EEG tolerance. Exclusion: visible scalp injury or inability to maintain sensor 

contact. 

 

Device and Recording 

MyndPlay: MyndB and portable headband with frontal dry sensors (approx. Fp1/Fp2 coverage) and integrated 

reference/ground. Exports band-power estimates for Delta (0.5–4 Hz), Theta (4–8 Hz), Alpha (8–12 Hz), Beta (12–30 

Hz), Gamma (30–45 Hz), and proprietary Attention and Meditation indices. Analysis focused on exported band powers 

and indices. MyndB is a novel and lightweight headband designed to track brainwaves using specialized sensors located 

on the forehead, specifically in the Fp1 and Fp2 regions. These sensors are built with connections that guarantee 

accurate readings. They provide a straightforward method to assess brain activity without any invasive techniques, 

ensuring it is easy to use. The headband effectively shows information about various types of brainwaves, which are 

classified as Delta (0. Delta (5–4 Hz), Theta (4–8 Hz), Alpha (8–12 Hz), Beta (12–30 Hz), and Gamma (30–45 Hz). 

Incorporating frequencies from Delta to Gamma provides a comprehensive view of brain conditions, assisting in 

evaluations of mental health. Furthermore, MyndB examines particular indicators related to Attention and Meditation, 

assisting users in comprehending their thoughts and feelings by interpreting identified brain activity. Through the 

provision of focused insights related to Attention and Meditation, MyndB offers tailored information that conventional 

EEG devices might miss. Its ability to share information enables users to track their mental health regularly, helping 

them make improved behavioral decisions. This document will review the evaluated band powers and indices, offering 

important information for understanding mental efficiency and relaxation. 

The sophisticated functions of the MyndB headband highlight the promise of portable EEG technology in enhancing 

brain observation. By offering comprehensive band-power information in conjunction with particular metrics for 

attention and meditation, users can gain a better insight into their mental conditions. This allows them to take 
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preemptive steps to control stress, improve focus, or encourage relaxation. Additionally, its convenient and easy-to-use 

design makes it an essential tool that merges individual mental health support with contemporary technology. 

Individuals may frequently monitor and evaluate their brain activity, enabling them to develop tailored approaches for 

enhancing mental health. As these technologies are increasingly available, there is a clear change in how individuals 

view mental health, which motivates many to take part in tracking and enhancing their mental well-being. 

MyndB headband represents a significant breakthrough in portable EEG technology, enabling users to easily monitor 

and understand their brain activity. By offering comprehensive information about various brainwave frequencies and 

unique indicators, it serves as an important resource for promoting mental health awareness and improving individual 

cognitive abilities. By merging technological advancement with practical use, the MyndB not only reflects present 

wellness trends but also expands the ways in which people can interact with their mental health, signifying a significant 

development in health technology. 

 

Procedure 

PRE baseline: ~60–90 s of quiet observation before exposure. POST: ~60–90 s after the environmental/cultural 

experience (~30–60 min, person-dependent). Segments inspected for movement artifacts; frames with sensor 

disconnections excluded. The excerpt outlines a methodological approach to observing participant behavior before and 

after exposure to a specific environmental or cultural experience. PRE baseline phase involves a period of quiet 

observation lasting approximately 60 to 90 seconds before the participant engages with the experience. This allocated 

time is critical for establishing a baseline measure of the participant's natural state before any influence from the 

experience. POST phase follows, incorporating another observation period of about 60 to 90 seconds after the 

experience, which is tailored to the individual, typically lasting between 30 to 60 minutes. During this phase, it is 

essential to inspect the collected segments for movement artifacts that may interfere with data accuracy. Additionally, 

frames that show sensor disconnections are excluded from analysis to ensure the integrity of the data. 

From a research methodology perspective, the structured pre- and post-observation periods are designed to capture 

behavioral dynamics before and after stimuli exposure. This structured approach helps mitigate confounding variables 

by establishing a clear baseline for participant behavior. Furthermore, the personalization of the post-observation 

duration reveals a flexible adaptation to individual response patterns, which can lead to more nuanced insights into how 

different environmental or cultural experiences might affect individuals variably. In terms of data integrity, the 

emphasis on eliminating movement artifacts and instances of sensor disconnections is crucial. Such measures reinforce 

the importance of data reliability in behavioral research, where even small discrepancies can lead to erroneous 

conclusions. This aspect highlights the intricate dance between methodological rigor and participant comfort, 

illustrating the importance of balancing standardized procedures with the nuanced realities of human behavior. 

The provided protocol emphasizes a systematic observation method that is designed to capture fluctuations in behavior 

in relation to environmental and cultural stimuli. The pre-exposure observation serves as a crucial control measure that 

aids researchers in establishing a comparative framework for post-exposure analysis. Understanding the importance of 

excluding artifacts and sensor issues denotes a high level of attention to detail in experimental design, which is often 

pivotal in behavioral studies. Examining the timing and flexibility of observation periods suggests an acknowledgment 

of individual variability in response to experiences, which is vital for producing findings that are not only statistically 

significant but also contextually relevant. Given the modern research landscape that increasingly requires 

personalization for enhanced engagement and data quality, this approach underpins trends towards individualized 

participant-centric methodologies. 

The outlined observation protocol offers a rigorously crafted framework necessary for studying participant behavior in 

environmental and cultural contexts. By emphasizing the necessity of both pre- and post-exposure observation, the 

method ensures a comprehensive evaluation of behavioral changes. The meticulous attention to data quality, through 

the exclusion of artifacts and sensor disconnections, highlights the commitment to scientific accuracy. As research 

methodologies evolve, this approach serves as a standard that accommodates individual variability while providing 

robust data, necessary for drawing credible conclusions in behavioral studies. Overall, such comprehensive measures 
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reflect a growing adherence to methodological precision in psychology and related fields, laying the groundwork for 

future advancements in research design. 

 

Outcome Measures and Preparation 

Primary outcomes: Alpha (8–12 Hz), Beta (12–30 Hz), and the Alpha/Beta relaxation index (Alpha ÷ Beta). Secondary: 

Attention and Meditation (MyndPlay). Per participant and phase (PRE/POST), we computed the mean of each metric 

over the artifact-reduced segment. This section discusses a study focusing on neuro-feedback and its effects on 

brainwave activity and mental states. The primary outcomes investigated include Alpha, Beta, and Alpha/Beta 

relaxation index derived from the two frequencies. Alpha waves, operating in the 8–12 Hz frequency range, are often 

associated with a state of relaxation and calmness, while Beta waves, ranging from 12–30 Hz, are typically linked to 

alertness, active thinking, and problem-solving. The study seeks to establish correlations between these brainwave 

frequencies and the secondary outcomes, which are assessed through Attention and Meditation metrics using MyndPlay 

system. Each participant's data is analyzed in two phases: PRE (before a particular intervention or neurofeedback 

session) and POST (after intervention). Analysis computes mean values for Alpha waves, Beta waves, and the 

Alpha/Beta relaxation index across artifact-reduced segments of data. This approach ensures that the data is clean and 

that any external noise or irrelevant data points are minimized for more accurate results. The section emphasizes the 

significance of understanding these brainwave patterns in relation to enhancing cognitive functions such as attention 

and meditation practices. 

 

IV. DATA ANALYSIS 

Computed PRE vs POST group means, percent change, and within-subject effect sizes (Cohen’s dz = mean(Δ)/SD(Δ)). 

Group means and % changes: Attention 68.34→72.09 (5.5%); Meditation 47.33→64.83 (37.0%); Alpha 3.82→7.32 

(91.9%); Beta 2.29→2.85 (24.2%); Alpha/Beta index 1.71→2.63 (53.8%). Cohen’s dz: Attention 6.46, Meditation 

12.8, Alpha 5.38, Beta 5.72, Alpha/Beta 3.89. 

 
 

Results 

# analyze_libroalrio.py 

import pandas as pd, numpy as np 

import matplotlib.pyplot as plt 

df = pd.read_csv("LibroAlRio_GroupData_P01-P13.csv") 

metrics = ["Attention","Meditation","Alpha","Beta","AlphaBeta_Index"] 

def to_wide(metric): 

    pre = df[df["Phase"]=="Pre"].set_index("Participant")[metric].sort_index() 

    post = df[df["Phase"]=="Post"].set_index("Participant")[metric].sort_index() 

    return pre, post 

summary, effects = [], [] 

for m in metrics: 

    pre, post = to_wide(m) 

    diff = post - pre 

    pre_mean, post_mean = pre.mean(), post.mean() 
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    pct = (post_mean - pre_mean)/pre_mean*100 if pre_mean!=0 else np.nan 

    dz = diff.mean()/diff.std(ddof=1) if diff.std(ddof=1)!=0 else np.nan 

    summary.append([m, round(pre_mean,2), round(post_mean,2), round(pct,1)]) 

    effects.append([m, round(diff.mean(),2), round(diff.std(ddof=1),2), None if np.isnan(dz) else round(dz,2)]) 

 

summary_df = pd.DataFrame(summary, columns=["Metric","Pre (mean)","Post (mean)","% Change"]) 

effects_df = pd.DataFrame(effects, columns=["Metric","Δ mean (Post–Pre)","SD(Δ)","Cohen dz"]) 

 

print("Table 1: Group means and % change") 

print(summary_df.to_string(index=False)) 

print("\nTable 2: Paired differences and Cohen's dz") 

print(effects_df.to_string(index=False)) 

 

labels = ["Attention","Meditation","Alpha","Beta","Alpha/Beta Index"] 

pre_vals = [summary_df.loc[summary_df["Metric"]=="Attention","Pre (mean)"].values[0], 

            summary_df.loc[summary_df["Metric"]=="Meditation","Pre (mean)"].values[0], 

            summary_df.loc[summary_df["Metric"]=="Alpha","Pre (mean)"].values[0], 

            summary_df.loc[summary_df["Metric"]=="Beta","Pre (mean)"].values[0], 

            summary_df.loc[summary_df["Metric"]=="AlphaBeta_Index","Pre (mean)"].values[0]] 

post_vals = [summary_df.loc[summary_df["Metric"]=="Attention","Post (mean)"].values[0], 

             summary_df.loc[summary_df["Metric"]=="Meditation","Post (mean)"].values[0], 

             summary_df.loc[summary_df["Metric"]=="Alpha","Post (mean)"].values[0], 

             summary_df.loc[summary_df["Metric"]=="Beta","Post (mean)"].values[0], 

             summary_df.loc[summary_df["Metric"]=="AlphaBeta_Index","Post (mean)"].values[0]] 

 

plt.figure(figsize=(10,6)) 

x = np.arange(len(labels)); w=0.4 

plt.bar(x-w/2, pre_vals, width=w, label="PRE") 

plt.bar(x+w/2, post_vals, width=w, label="POST") 

plt.xticks(x, labels); plt.ylabel("Group mean") 

plt.title("PRE vs POST – Key Neurophysiological Metrics") 

plt.legend(); plt.grid(axis="y", linestyle="--", alpha=0.6) 

plt.savefig("Fig1_PRE_POST.png", dpi=300, bbox_inches="tight") 

print("Saved figure: Fig1_PRE_POST.png") 

# analyze_fullbands.py 

import os, glob, pandas as pd, numpy as np, matplotlib.pyplot as plt 

def collect_band_means(folder="powerspec"): 

    rows = [] 

    for f in glob.glob(os.path.join(folder, "*.csv")): 

        df = pd.read_csv(f) 

        if set(['Participant','Phase','Delta','Theta','Alpha','Beta','Gamma']).issubset(df.columns): 

    g = df.groupby(['Participant','Phase'])[['Delta','Theta','Alpha','Beta','Gamma']].mean().reset_index() 

            rows.append(g) 

    if rows: 

        return pd.concat(rows, ignore_index=True) 

    return pd.DataFrame() 

 

all_df = collect_band_means() 



 

 

               International Journal of Advanced 

                          International Open-Access, Double

 Copyright to IJARSCT 
   www.ijarsct.co.in 

 

ISSN: 2581-9429 

if all_df.empty: 

    print("No power spectrum files found with expected columns in 

else: 

    means = all_df.groupby('Phase')[['Delta','Theta','Alpha','Beta','Gamma']].mean().reset_index()

    print("Group band means by Phase:"); print(means.to_string(index=False))

    labels = ['Delta','Theta','Alpha','Beta','Gamma']

    pre = means[means['Phase']=='Pre'][labels].values.flatten().tolist() if 'Pre' in set(means['Phase']) else [np.nan]*5

    post = means[means['Phase']=='Post'][labels].values.flatten().tolist() if 'Post' in set(means['Phase']) else [np.nan]*5

 

    plt.figure(figsize=(8,5)); x = np.arange(len(labels)); w=0.4

    plt.bar(x-w/2, pre, width=w, label='PRE'); plt.bar(x+w/2, post, width=w, label='POST')

    plt.xticks(x, labels); plt.ylabel('Mean band power'); plt.title('PRE vs POST 

    plt.legend(); plt.grid(axis='y', linestyle='--

    plt.savefig('FigS1_FullBands.png', dpi=300, bbox_inches='tight'); print("Saved: FigS1_FullBands.png")

 

Table 1.: Group means (PRE vs POST) and percent change.

Metric PRE (mean)

Attention 68.34 

Meditation 47.33 

Alpha 3.82 

Beta 2.29 

AlphaBeta_Index 1.71 

 

Table 2: Paired differences and effect size (Cohen’s dz)

Metric Δ mean (Post

Attention 3.75 

Meditation 17.5 

Alpha 3.51 

Beta 0.55 

AlphaBeta_Index 0.92 

 

Figure 1: PRE vs POST 
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print("No power spectrum files found with expected columns in 'powerspec/'.") 

means = all_df.groupby('Phase')[['Delta','Theta','Alpha','Beta','Gamma']].mean().reset_index() 

print("Group band means by Phase:"); print(means.to_string(index=False)) 

labels = ['Delta','Theta','Alpha','Beta','Gamma'] 

pre = means[means['Phase']=='Pre'][labels].values.flatten().tolist() if 'Pre' in set(means['Phase']) else [np.nan]*5

post = means[means['Phase']=='Post'][labels].values.flatten().tolist() if 'Post' in set(means['Phase']) else [np.nan]*5

(figsize=(8,5)); x = np.arange(len(labels)); w=0.4 

w/2, pre, width=w, label='PRE'); plt.bar(x+w/2, post, width=w, label='POST') 

plt.xticks(x, labels); plt.ylabel('Mean band power'); plt.title('PRE vs POST – Full-band power') 

--', alpha=0.6) 

plt.savefig('FigS1_FullBands.png', dpi=300, bbox_inches='tight'); print("Saved: FigS1_FullBands.png")

Group means (PRE vs POST) and percent change. 

PRE (mean) POST (mean) % Change

 72.09 5.5 

 64.83 37.0 

7.32 91.9 

2.85 24.2 

2.63 53.8 

Paired differences and effect size (Cohen’s dz) 

Δ mean (Post–Pre) SD(Δ) Cohen dz 

0.58 6.46 

1.37 12.8 

0.65 5.38 

0.1 5.72 

0.24 3.89 

PRE vs POST In Key Metrics (Group Means) 

  

  

Technology 

Reviewed, Refereed, Multidisciplinary Online Journal 

 90 

Impact Factor: 7.67 

 

pre = means[means['Phase']=='Pre'][labels].values.flatten().tolist() if 'Pre' in set(means['Phase']) else [np.nan]*5 

post = means[means['Phase']=='Post'][labels].values.flatten().tolist() if 'Post' in set(means['Phase']) else [np.nan]*5 

plt.savefig('FigS1_FullBands.png', dpi=300, bbox_inches='tight'); print("Saved: FigS1_FullBands.png") 

% Change 
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V. DISCUSSION 

Marked gains in Alpha and the Alpha/Beta index, with higher Meditation and stable-to-slightly higher Attention, 

indicate a serene-focus profile—relaxed yet engaged. Cleaner, safer, culturally activated spaces may reduce tonic stress 

while preserving cognitive readiness. The protocol demonstrates feasibility of mobile, low-burden EEG for community 

program evaluation.  

 

Limitations: Small convenience sample (N=13), single-day design, frontal dry sensors susceptible to movement 

artifacts, and no control site. Future work: larger samples, HRV/GSR, comparison sites, and longitudinal follow-up. 

 

Conclusions and Implications 

‘Libro al Río’ is associated with measurable neurophysiological improvements, supporting objective evaluation of 

environmental and cultural programs in real-world urban settings. 
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