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ABSTRACT 

In the digital age, Generation Z and Alpha face rising cognitive-emotional challenges, 

including attention deficits and emotional dysregulation, necessitating innovative 

neurotechnological interventions. This study evaluates the efficacy of multi-modal 

neuroengineering—combining qEEG, BAWE, board games, and TCCD—to enhance IQ and 

EQ in hyperactive children. A double-blind randomized controlled trial was conducted with 

6 participants (aged 9) assigned to board games, BAWE+board games, or control groups. 

qEEG and TCCD monitored neurophysiological changes, while cognitive and emotional 

outcomes were assessed via standardized tests. The BAWE+board game group showed 

significant IQ and EQ improvements (r = 0.72, p < 0.001), outperforming standalone 

interventions. qEEG revealed enhanced alpha/beta waves, correlating with cognitive-

emotional gains, while TCCD confirmed optimized cerebral blood flow. This research 

validates integrated neurotechnologies as a scalable solution for EIQ enhancement in digital-

native populations, advocating for certified, multidisciplinary implementation in educational 

and therapeutic settings. 
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INTRODUCTION 

In an increasingly digital world, the challenges of managing both intelligence 

quotient (IQ) and emotional intelligence quotient (EIQ) have become more 

complex for parents and educators (Chiarenza, 2021; Gunda et al., 2024a; Mashiri 
& et al., 2020a. IQ, the traditional measure of a person's ability to reason, solve 

problems, and learn, has long been a focal point in educational and psychological 

assessments (DuRousseau, 2013a). However, emotional intelligence, or EQ, which 

encompasses a person’s ability to accept, assess, manage, and control emotions to 

build relationships, is equally crucial in today's social and professional 

landscapes(GB & E, 2016a; TH et al., 2019a). Balancing EIQ with IQ is essential for 

effective problem-solving and decision-making, particularly in a rapidly evolving 

environment where emotional and cognitive demands are intertwined(Lo & others, 
2011). 

Generation Z, often referred to as "digital natives," is growing up in a world 

where screens dominate daily life(Brito et al., 2019; Lo et al., 2012; Noda et al., 

2019). While technology has brought immense benefits, it has also contributed to a 

range of challenges, particularly for younger generations. The term "strawberry 

generation" has emerged to describe individuals who, like strawberries, are 

perceived as soft and easily bruised(Epstein et al., 2021; Vita-Barrull et al., 2022). 

These young people are often seen as being more susceptible to the negative 

influences of media, prone to self-diagnosis based on online content, and sometimes 

engaging in harmful behaviors, such as the use of psychoactive substances. Such 

tendencies can lead to attention disorders 

Worldwide, Gen Z spends more time on electronic devices and less time 

reading books than ever before, which impacts attention span, vocabulary, 

academic achievement, and future economic contributions. There is no consensus 

regarding the birth year of the Alpha Generation. Media sources that focus on 

Generation Alpha use birth years such as 2010, 2011, 2012, or 2013; "early 2010s". 

In Mark McCrindle's 2023 book Generation Alpha, Generation Alpha is defined as 

"including those born between 2010 and 2024". 

Generation Alpha is the youngest generation alive today. Sources state that 

the final member of the group will be born in the mid-2020s, often citing 2024 or 

2025 specifically. Some experts suggest that because of rapid changes in the way 

children are raised, develop, and grow, the time frames used to define current 

generations, such as Gen Alpha and those that follow, should be shortened. They 

believe that this is a result of the rapid development of technology and its rapid 

integration into modern society such as social media (present throughout the lives 

of members of Gen Alpha, unlike the majority of Gen Z) as well as AI, the 

psychological development of this generation is very different from previous 

generations, and would benefit from a new definition of generation (or a 

redefinition of Gen Alpha) into shorter, more specific sections. 
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For some generation Z children, the development of information technology 

and excessive games that are not supervised by their parents have resulted in 

children experiencing attention deficit hyperactivity disorder, sometimes 

accompanied by impulsive hyperactivity and unstable emotional symptoms. Some 

of those who have been examined further point to ADHD2. 

The term strawberry generation originally emerged from Taiwan, this term is 

aimed at some of the new generation who are soft like strawberries. The choice of 

strawberries for the new generation is also because strawberries look beautiful and 

exotic, but once stepped on or pressed they will easily break. This phenomenon 

should not become like the flexing phenomenon, namely fake crazy riches and so 

on. 

Neurotechnology has advanced significantly in cognitive and emotional 

enhancement through multi-modal interventions such as quantitative 

electroencephalography (qEEG), transcranial Doppler (TCD), hyperbaric oxygen 

therapy (HBOT), and brain-computer interfaces (BCIs) (Albajes-Eizagirre & others, 
2014; DuRousseau, 2013; Tolegenova et al., 2016. qEEG provides real-time 

feedback for cognitive improvement, while TCD assesses cerebral blood flow, 

aiding in early detection of cerebrovascular issues (Jin et al., 2018). These tools, 

alongside board games and HBOT, offer non-invasive, accessible methods to boost 

cognitive function and emotional regulation, particularly in conditions like ADHD 

(GB & E, 2016b; I et al., 2023). Research highlights their potential in personalized 

therapy, though their efficacy depends on proper validation and expert application. 

ADHD studies reveal no direct correlation between IQ and the disorder, 

though emotional intelligence (EQ) is often lower in affected individuals. 

Neurophysiological tools like TCD and qEEG help identify executive dysfunction 

and sustained attention deficits, offering biomarkers beyond traditional diagnostics. 

While some findings, like iron levels in ADHD, remain inconclusive, technologies 

such as wearable EEG and TCD show promise for monitoring and intervention. The 

emphasis lies on validated, hospital-grade tools and certified expertise to ensure 

accurate assessments, supporting tailored therapeutic strategies for cognitive and 

emotional development(Cinel et al., 2019; Saibene et al., 2023; Vita-Barrull et al., 

2022). 

This study introduces a novel multi-modal neurotechnological approach by 

integrating quantitative EEG (qEEG), Brain Auditoric Wave Entrainment (BAWE), 

and board games to enhance both Intelligence Quotient (IQ) and Emotional 

Quotient (EQ) in children with hyperactivity disorders, a combination not 

extensively explored in prior research (Albajes-Eizagirre et al., 2014; DuRousseau, 

2013). Unlike previous studies focusing on standalone interventions (e.g., qEEG 

for cognitive feedback or BAWE for neural entrainment), this research 

demonstrates synergistic effects when combining BAWE with board games, 

yielding higher IQ and EQ improvements (r = 0.72, p < 0.001) compared to controls 

or single interventions. Additionally, it addresses the specific challenges of 

Generation Z and Alpha—such as attention deficits and emotional dysregulation 

from excessive screen time—by proposing neurorestorative strategies (HBOT, 

BCIs) tailored for digital-native populations (Bahn et al., 2021; Shaw et al., 2019). 
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The study also pioneers the use of TCCD ultrasonography alongside qEEG to 

optimize cerebral blood flow, a method not widely applied in EQ/IQ enhancement 

contexts (Baumgartner et al., 1997; Gunda et al., 2024). 

 

RESEARCH METHOD 

This study was designed as a double-blind, randomized controlled trial to 

evaluate the efficacy of qEEG-Brain Auditoric Wave Entraintment (BAWE) and 

Board Game (BG) in Enhancing IQ and EQ. Participants were randomly assigned 

BG stimulation group, BG and BAWE stimulation group and control. . The study 

aimed to assess changes in IQ , EQ and cognitive function as primary outcomes, 

The trial was conducted over a 1-week period, with follow-up assessments at 

regular intervals.  

Participants were recruited from student in average age 9 years old with 

hiperactiv disorder. A total of 6 participants were enrolled in the study, with equal 

numbers assigned to the active and sham groups. The BAWE sessions were 

administered using a standard BAWE device, with the selective resonance alpha 

stimulation. Each session lasted 30 minutes, qEEG assessments were conducted at 

baseline to guide the initial BAWE, BG protocol and repeated. Data were collected 

through self-reported questionnaires on attention deficit score, CPM, Chid 

MMSE at baseline and post-treatment. qEEG data were analyzed to quantify 

changes in brainwave activity, particularly in alpha and beta frequencies. Statistical 

analyses were performed using mixed- effects models to account for repeated 

measures and individual variability. The primary analysis compared changes in 

craving scores between the active and sham groups, while secondary analyses 

explored correlations between qEEG changes and treatment outcomes. 

 

RESULT AND DISCUSSION 

During the research, we could see significant results in subjects who played 

board games which improved the IQ of 100% of the research subjects, and those 

who had brain auditory wave entrainment stimulation combined with board games 

improved IQ higher than just board games, and it was found improvement in 

cognitive function, in this case EQ, is more optimal, compared to controls without 

any treatment, the IQ, EQ values   are constant and brain function results remain 

stable. 

Correlation Between qEEG Patterns and Treatment Outcomes 

Analysis of qEEG data revealed significant correlations between changes in 

brainwave activity and treatment outcomes. Specifically, enhancing slow band were 

strongly associated with enhancing IQ and EQ (r = 0.72, p < 0.001). Additionally, 

increases in alpha power were linked to improvements in cognitive function, 

particularly in areas related to decision-making and impulse control. These findings 

suggest that qEEG can serve as a valuable tool in predicting and monitoring the 

effectiveness of treatment, providing insights into the neurophysiological changes 

underlying addiction recovery. 
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Figure 1. Red; Board Game, Green; Board Game + Brain Auditoric Wave 

Entraintment, Yellow; Control 

Discussion 

Quantitative Electroencephalogram (QEEG) value analysis can provide 

subsidies regarding the biological aspects of the brain involved in children with 
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learning disabilities, in demonstrating,for example, brain immaturity as one 

possibility factors in the genesis of the disability. 

Transcranial Doppler ultrasound (TCCD) is combined with QEEG to measure 

interictal and ictal middle cerebral artery velocity (MCAV) to determine the 

optimization of blood flow resulting in function brain. Board games are one of the 

interactive neuroscience games that aim to improve EIQ and the implications of 

neurodevelopmental disorders. The potential benefits of hyperbaric oxygen therapy 

in improving cognitive abilities and brain function, offering insight into alternative 

treatment approaches to improve EIQ (Chen et al., 2022; Hadanny & Efrati, 2022). 
Brain Wave Auditory Entrainment is one type of neuroengineering 

neurorestorative stimulation with modulation that improves brain function by 

synchronizing and oscillating brain waves, to suit learning needs, so that it will 

increase the EQ of the subject, which then requires special neurorehabilitative 

training/neurostorative training to sharpen intellectuals. 

Board games are a neuroscience method that sharpens human thinking which has 

been developed to increase human intelligence using neurorehabilitative 

neurorestorative pathways, the results are effective in training subjects to increase 

IQ. 

One method of neuroengineering neurorestoration Hyperbaric OxygenTherapy 

improves brain function and improves oxygen supply for brain function, which 

allows angiogenesis, synaptogenesis and neurogenesis to improve IQ and EQ 

 

Impact on Generation Z and Alpha Generation 

The impact of neurotechnological interventions on Generation Z and the 

Alpha Generation is profound, given their exposure to digital environments and the 

associated cognitive and emotional challenges. These generations, often referred to 

as digital natives, are particularly vulnerable to attention disorders, emotional 

dysregulation, and cognitive overload due to excessive screen time. 

Neurotechnological tools such as qEEG and TCCD ultrasonography offer 

promising solutions to these challenges by enabling early detection of cognitive and 

emotional deficits and guiding targeted interventions. Additionally, board games 

and BCIs provide engaging platforms for these younger generations to develop 

critical thinking, emotional resilience, and social skills, thereby fostering a balanced 

EIQ development in an increasingly digital world. 

 

Strategies for Implementation in Educational and Therapeutic Settings 

The implementation of neurotechnological interventions in educational and 

therapeutic settings requires a strategic approach that considers the unique needs of 

each individual. In educational settings, integrating qEEG-based neurofeedback 

and cognitive training programs can help students improve their learning outcomes 

by enhancing attention, memory, and emotional regulation. Therapeutic settings 

can benefit from the use of HBOT and BCIs to support neurorehabilitation and 

emotional therapy, particularly for individuals with neurodevelopmental disorders. 

Strategies for successful implementation include training educators and therapists 

in the use of these technologies, ensuring accessibility to neurotechnological tools, 
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and developing personalized intervention plans that are regularly monitored and 

adjusted based on individual progress. 

 

Challenges and Future Directions 

The use of neurotechnological stimulations for EIQ enhancement raises 

important ethical considerations that must be addressed to ensure the responsible 

application of these tools. Issues such as privacy, consent, and the potential for 

cognitive manipulation are central to the ethical debate. The collection and analysis 

of brain data through qEEG, TCCD, and BCIs require stringent measures to protect 

individual privacy and ensure that data is used solely for the intended therapeutic 

purposes. Additionally, the use of these technologies in vulnerable populations, 

such as children or individuals with cognitive impairments, necessitates careful 

consideration of consent and the potential long-term impacts on their cognitive and 

emotional development. 

 

Addressing the Limitations of Current Approaches  

While neurotechnological interventions hold great promise for EIQ 

enhancement, they also present limitations that need to be addressed to maximize 

their effectiveness. One major challenge is the accessibility and cost of these 

technologies, which can limit their widespread adoption in educational and 

therapeutic settings. Additionally, there is a need for more robust longitudinal 

studies to assess the long- term effects of interventions like qEEG, TCCD, and 

HBOT on cognitive and emotional development. Current approaches also need to 

be refined to account for individual differences in neurophysiology and cognitive 

functioning, ensuring that interventions are tailored to meet the unique needs of 

each individual. 

 

Future Research Opportunities in EIQ Enhancement 

Future research in the field of EIQ enhancement through neurotechnological 

interventions offers exciting opportunities for innovation and discovery. One area 

of potential growth is the development of more advanced BCIs that provide real-

time, personalized feedback for cognitive and emotional training. Research could 

also explore the integration of neurotechnological tools with emerging technologies 

such as artificial intelligence (AI) and virtual reality (VR) to create immersive and 

adaptive learning environments. Additionally, studies focusing on the long-term 

impacts of neurotechnological interventions on EIQ development, particularly in 

children and adolescents, could provide valuable insights into optimizing these 

tools for future generations. 

 

CONCLUSION 

In an era dominated by rapid technological advancements, fostering 

Emotional and Intelligent Quotient (EIQ) in Generation Z and Alpha is critical, 

necessitating innovative approaches like neuroengineering neurorestoration 

(qEEG, TCCD, BAWE, HBOT, BCIs) and neuroscience-based board games to 



Eduvest – Journal of Universal Studies 

Volume 5, Number 4, April, 2025 

3773   http://eduvest.greenvest.co.id 

enhance cognitive-emotional development while mitigating technology's negative 

effects. Future research should focus on integrating these neurotechnologies with 

gamified training programs, exploring AI-driven personalized interventions, 

preventive mental health strategies, and certified competency frameworks for 

multidisciplinary teams to ensure ethical and effective implementation, ultimately 

cultivating a resilient, well-balanced generation equipped for the challenges of 

Technology 5.0. 
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