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Abstract
Background
Currently, at least two-thirds of the world's youth are unable to obtain and
develop basic skills, and even individuals in high-income countries, a
quarter of young people, lack basic skills (The Basic Skills Gap, 2022).
Therefore, it’s imperative to understand how to build and maintain them to
set our growing generation up for success.

Objectives
The purpose of this paper is to examine how prevalent the effects of
developing skills are within a developing brain in efforts to implement
interventions to aid our youth. And so, this leads to the question of how
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does brain connectivity change when learning a new skill across different
age groups. The hypothesis posits that if one learns a new skill over a
fixed period of eight weeks, then their brain connectivity function
increases.

Methods
Fifty individuals aged 14 and above voluntarily participated in the study,
selected based on their willingness and availability. A Likert-scale survey
assessed the perceived effects of learning new skills on cognitive function
and behaviour, with pre-study surveys collecting demographic data and
current cognitive abilities. The main survey included questions on
engagement, problem-solving, memory, focus, creativity, confidence, and
continuous learning, administered at specific intervals of 2, 4, and 7
weeks. To ensure the accuracy and reliability of the data, the design of the
survey underwent a systematic validation and pre-testing process.
Informed consent was obtained, and the survey was conducted
anonymously via Google Forms, with responses securely stored. Survey
responses were stored securely to ensure confidentiality, and data analysis
focused on descriptive statistics and correlations to explore the
relationship between learning new skills and changes in cognitive
functions, including brain connectivity.The initial stage of survey
development involved identifying the key constructs related to the
research hypothesis: the impact of learning new skills on cognitive
functions such as memory, attention, and problem-solving. Based on
existing literature and previous studies on skill acquisition and cognitive
development, a set of 8 core questions was crafted. These questions were
grouped into thematic categories that addressed cognitive abilities,
learning engagement, and self-assessment of skills. For example, the
survey asked participants to rate their confidence in their current cognitive
abilities, their frequency of engaging in activities that challenge cognitive
skills, and their perceived improvements in focus and problem-solving
abilities after engaging in a new skill. To ensure the content validity of the
survey, the initial set of questions was reviewed by subject-matter experts
in cognitive psychology and educational assessment. This peer review
process allowed for feedback on the clarity, relevance, and
comprehensiveness of the questions. Based on this feedback, minor
revisions were made to improve question wording and ensure that the
items were directly related to the study’s objectives. Before the full
administration of the survey, a pre-test was conducted with a smaller
group of 10 individuals, similar in demographic characteristics to the
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study participants. The goal of the pre-test was to evaluate the clarity and
readability of the questions and to identify any potential ambiguities or
issues that could affect participants' ability to understand or respond
accurately. Based on the results of the pre-test, further adjustments were
made to the wording of certain questions, and response options were
fine-tuned to improve clarity and response reliability. Additionally, to
assess the reliability of the survey, a test-retest method was used during
the pre-test phase. This involved administering the same survey twice to
the same group of participants with a one-week interval between
administrations. The correlation between the two sets of responses was
calculated, and a strong positive correlation was observed, indicating that
the survey items were consistent in measuring the same constructs over
time.This longitudinal design allowed for the measurement of changes in
cognitive functions and engagement over time. To further ensure the
validity and reliability of the results, the survey was designed with clear
and consistent wording, and the Likert scale used in the survey was
validated through pre-testing to confirm that it accurately captured
participants' perceptions and experiences. Results: The study shows how
participation in educational activities evolves and impacts cognitive
performance. Interest in learning new skills increased initially but declined
by the seventh week, likely due to waning motivation. Motivation is
crucial for skill acquisition and cognitive development. Improved focus
and concentration were consistent throughout, supporting the hypothesis
that new skills enhance cognitive functions. Initial improvements in
problem-solving and memory retention declined as engagement decreased,
highlighting the need for continuous practice. While creativity and
confidence also improved, the extent varied. These results suggest that
sustained engagement is key to maintaining cognitive benefits.
Educational programs should promote ongoing skill acquisition,
personalised interventions to sustain motivation, and culturally sensitive
approaches to meet diverse needs. Younger individuals may benefit more
from these activities, while older individuals need tailored challenges to
maintain motivation.

Conclusions
This study offers insightful information about the connection between
brain connectivity and learning new skills across a variety of age and
ethnic groups. According to the research, picking up new abilities can
improve brain connectivity and cognitive functions, but long-term
participation is necessary to keep these advantages. To promote cognitive
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growth and brain connectivity, educational interventions should centre on
ongoing and interesting skill-learning activities. Age and socioeconomic
considerations should be taken into account when designing customised
approaches. To ensure that cognitive gains are maintained and improved,
future research should examine the long-term impacts of skill learning and
methods for maintaining engagement over prolonged periods of time.

Key Words: Brain Connectivity, Youth, Neuroscience, Learning Of
Skills, Cognitive Function, Neuroscience

Introduction
A baby’s brain is initially a quarter of an adult brain, producing more than
a million neural connections each second (Brunton, 2022). These neuronal
connections are what drives one’s cognitive and emotional growth.
Moreover, it’s through the learning of certain skills that fosters these
connections and evolve, spurring innovation and growth; and whether
that's done through physical attributes or behavioural characteristics is
what ultimately sets us apart from one another. Within this world, certain
skills determine your outcome. Currently, at least two-thirds of the world's
youth are unable to obtain and develop basic skills, and even individuals
in high-income countries, a quarter of young people, lack basic skills (The
Basic Skills Gap, 2022). Therefore, it’s imperative to understand how to
build and maintain them to set our growing generation up for success.
However, the question lies in how these skills relate to the brain in efforts
to produce the most effective results. This research paper then aims to use
surveys to understand the relationships between brain connectivity and
newly learned skills based on cognitive function across different ethnic
groups. The purpose of this paper is to examine how prevalent the effect
of developing skills are within a developing brain in efforts to implement
interventions to aid our youth. And so, this leads to the question of how
does brain connectivity change when learning a new skill across different
age groups. The hypothesis posits that if one learns a new skill over 2
weeks, 4 weeks, and 7 weeks, then their brain connectivity function
increases.

Methods
Participants
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50 individuals (14+) were recruited to participate in the study. Participants
were selected based on their willingness to voluntarily participate and their
availability to complete the survey during a designated time period.

Survey Instrument
A Likert-scale survey was developed to assess the perceived effects of
learning new skills on various aspects of cognitive function and behaviour.
A pre-study survey was administered to determine demographic factors, as
well as current cognitive abilities. The 3 main surveys consisted of eight
questions covering domains such as engagement in learning new skills,
problem-solving skills, memory, focus, creativity, confidence in skill
acquisition, and the importance of continuous learning. These questions
were administered in 3 different intervals (after 2 weeks, 4 weeks, and 7
weeks) to evaluate cognitive function within each respective period.

Administration Procedure
Prior to survey administration, informed consent was obtained from each
participant. The survey was administered electronically using Google
Forms. Participants were provided with a unique survey link and
instructions for completing the survey during the time period. The survey
was completed anonymously, and participants were assured of the
confidentiality of their responses.

Data Collection
Participants completed the Likert-scale survey, responding to each
question using a scale tailored to the perceived effects of learning new
skills. The scale varied according to the question, receiving responses on a
range that reflected different levels of agreement, frequency, or impact.
The survey responses were automatically recorded and stored securely on
the survey platform for subsequent analysis. Our survey aims to explore
potential correlations between learning new skills and changes in
cognitive functions and abilities. Through this investigation, we seek to
examine various aspects of cognitive function, including memory, mental
clarity, processing speed, problem-solving skills, and attention. By
analysing the survey responses through our literature analysis and
descriptive statistics, we aim to better understand the relationship between
cognitive function and brain connectivity.

Pre-study survey results
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Through the pre-study survey, demographic factors such as age, gender,
and race were determined. it was determined that 88% of participants are
between 14-18 years old, whereas 12% are above 18 years old. In terms of
gender, 28% are male, 70% are female, and 2% are non-binary. As for
race, 40% are Asian or Asian Canadian, 48% are white or Caucasian, 6%
are black or African Canadian, and the remaining 6% are Hispanic or
Latino/a. Participants were also asked to focus on one of three categories
of skills to focus on in the 7 week period given, those categories being:
Cognitive skills, social/mental skills, and motor (gross/fine) skills. Three
cognitive based questions were asked:

1. A scale of 1-5, how confident are you in your current cognitive
abilities (1 = not confident, 5 = very confident)

2. On a scale of 1-5, how often do you participate in activities that
challenge your cognitive skills? (1 = not often, 5 = very often)

3. On a scale of 1-5, how would you rate your current level of mental
clarity? (1 = low, 5 = high)

For question 1, 3 types of responses were recorded in Likert-scale
manner: 3, 4, and 5. 26% of participants chose 3, 56% of participants
chose 4, and the remaining 16% of participants chose 5. These results
indicated that participants were moderately–extremely confident in their
current cognitive abilities. For question 2, the results were more
widespread–2% of participants chose 1, 14% of participants chose 2, 32%
of participants chose 3, 36% of participants chose 4, and 16% of
participants chose 5. For question 3, in regards to current levels of mental
clarity, no participants chose 1, 6% of participants chose 2, 46% of
participants chose 3, 38% of participants chose 4, and 10% of participants
chose 5.

Results from 3 surveys
In the 3 surveys conducted in intervals of 2 weeks, 4 weeks, and 7 weeks,
results varied. In the first question: How often did you engage in learning
your new activity? 1-rarely, 5-very often it was evident that there was an
increase in 5’s by the 4th week compared to the 2nd week, however by the
7th week, the number of 5’s decreased–indicating that as the survey
progressed, there was a spike in actively learning the skill, however by the
7th week, the levels of activity decreased. This trend suggests that initial
improvements in memory and learning were driven by high engagement,
but as engagement declined in later weeks, the memory benefits also
began to diminish, indicating a potential link between sustained effort and
memory retention.
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The second question asked: How often have you experienced any
changes in your ability to focus or concentrate since beginning to learn
the new skill? 1-rarely, 5-very often; in this question, results were
consistent, as throughout the study, the level of 5’s increased from 0%, to
3.3%, and then to 14%. This gradual increase indicates that participants'
concentration and focus may improve over time as they continue
practicing, though further analysis would be needed to assess whether
these improvements persist despite the drop in engagement.

The third question asked: How do you feel your problem solving skills
have improved since starting to learn your new skill? 1-not at all,
5-extremely, in this question there was a spike in 5’s as seen in the first
question, however, there was a decrease by the third survey. This decline
could reflect the diminishing engagement and the possibility that as focus
on the new skill waned, problem-solving improvements plateaued.
However, there was an increase from the first survey being 0%, to the
third survey being 10%.

The fourth question was: Do you believe learning this new skill has
affected your memory in the past weeks? 1-not at all, 5-extremely, and the
number of 5 results for this question increased as time progressed, going
from 4%, to 6.7%, to 14%, respectively. Despite this, the trend suggests
that while the participants believed their memory improved, the actual
long-term retention may have been hindered by reduced engagement as
the study progressed.

There was a similar spike in the fifth question, being: Has your
memory gotten better since learning the new skill? 1-not at all,
5-extremely. In the sixth question: Have you noticed any positive changes
in your ability to learn or pick up new skills in other areas not relating to
the current skill you are learning? 1-not at all, 5-extremely the number of
5’s increased respectively, the number of 4’s increased from the 1st survey
to the 2nd, but then remained consistent in the 3rd survey, and as for the
number of 1’s, there was an increase in the second survey from 0% to
3.3%, however, a decrease back to 0% in the 3rd survey. In the seventh
question: How confident are you in your ability to perform the new skill?
1-not at all, 5-extremely, results were also varied, as the number of 5’s
ranged from 2%-6.7%, however, a decrease to 4% was viewed in the 3rd
survey–there was, however, a decrease in 1’s as the survey progressed, as
the final survey had no 1’s. In the final survey question: How do you think
learning the new skill has impacted your creativity? 1-not at all,
5-extremely, there was an increase in 5’s, however, the number stayed
similar by the 3rd survey, going from 4%, to 10.3%, then to 10.2%. An
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increase in 1’s was viewed from the first survey to the second survey,
going from 6% to 13.8%, however, a following decrease by the 3rd survey
to 4.1%.

Overall, these trends highlight the relationship between engagement
levels and cognitive improvement. While early engagement led to
improvements in memory, focus, and problem-solving skills, the decline in
activity and engagement over time corresponded with a reduction in these
benefits. This suggests that sustained effort and active participation are
key to maintaining cognitive benefits, including memory retention and
problem-solving abilities.

Results
Access to full results linked here.

FIGURE 1.: Pre study results

8 Intersect, Vol 18, No. 1 (2024)

https://drive.google.com/file/d/15oJkxfTQtNDGlYHDj83zdG3be2g32jpn/view?usp=drivesdk


Yalamanchili et al., The Relationship Between Brain Connectivity and New Learnt Skills

9 Intersect, Vol 18, No. 1 (2024)



Yalamanchili et al., The Relationship Between Brain Connectivity and New Learnt Skills

FIGURE 2.: Data table of results

Analysis of Literature: Relationship between Skill Adoption and Age

Group
There are different avenues within skills. In efforts to strategically
categorise them, this paper will express skills within three groups:
cognitive, social/mental and motor (gross/fine) skills. In essence, studies
have exhibited results that indicate that cognitive abilities, such as learning
and thinking, generally begin to decline after the age of 30 (Clark et al.,
2015). Therefore, with age, the ability to develop certain motor skills is
ultimately reduced (Durand-Ruel et al., 2023). This decline is due to
decreased volume in certain brain structures such as the hippocampal,
frontal and temporal lobe (Healthy Aging, n.d.), later causing episodic and
long term memory decline. Moreover, the natural loss of receptors and
neurons produce concentration difficulties. Hence, the information taken
in will process slower; recalling will become difficult due to the inability
to fully understand it in the first place (How Aging Affects Focus, 2022).
However, the brain is a growing organ that functions better when it creates
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new connections and pathways. Therefore, just as the bodies of children
aged 5-12 are growing rapidly, their brains are as well; due to this rapid
growth, they are in their prime age to develop certain skills (Cognitive
Development: School-Age, n.d.). In addition, results have exhibited that
when compared to adults, children express more dynamic
GABA-associated inhibitory processing, which quickly adapts to stabilise
learning than in adults. This rapid stabilisation of learning in children
allows them to learn larger content within the same time period, showing
how children are more adept at learning new skills compared to adults.
(Why Do Children Learn More Quickly than Adults? New Study Offers
Clues, n.d.).

The skills acquired during childhood become deeply rooted in their
minds, yielding fruitful outcomes in the future. A study focusing on
children observed instances of early superiority in various areas, exploring
how their evolving cognitive abilities, ongoing brain development, limited
prior knowledge, and natural inclination to explore enhance their learning
and reasoning. It emphasised that due to the adaptive nature of human
development, infants and children present ample opportunities to apply
cognitive abilities and neural structures in various roles, etc (Gualtieri &
Finn, 2022). For instance, due to children’s large number of synapses, the
connections between neurons (Dvoskin, 2022), a five-year USC study
found significant differences between kids who learned to play
instruments and those who didn’t. Through the skill adoption of learning a
musical instrument, it not only accelerated brain development, but they
also found that auditory systems, and maturity levels increased
significantly (Gersema, 2016).

Relationship between Skill Adoption and Various Ethnicities
A key component of human development is skill adaptation, which shapes
possibilities for growth and development. However, this investigation
becomes more complex when the variance that exists among various
ethnic groups is considered. The process by which different ethnic groups
absorb new skills is greatly impacted by institutional barriers and
socioeconomic differences. Research indicates, for example, that children
from communities and households with lower socioeconomic status (SES)
develop their academic skills more slowly than their classmates from
environments with greater SES (Morgan, 2009). The disparity affects their
long-term earnings and health results and spans multiple domains,
including cognitive development, language acquisition, memory retention,
and socioemotional management. The relationship between motivation
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and skill acquisition is crucial here. As results from our study indicate, the
engagement and motivation of participants were key drivers in their ability
to acquire and refine new skills. Participants who were more motivated to
engage with the skill-learning process demonstrated greater cognitive
improvements. This finding aligns with the understanding that motivation
plays a significant role in the brain’s ability to adapt and form new neural
connections. Intrinsic motivation, which encourages individuals to deeply
engage with a task, is linked to neural activation in regions related to
learning and reward ((Schunk et al., 2014). When sustained, this
motivation leads to synaptic plasticity, where neural connections are
strengthened. However, motivation alone is not sufficient in the absence of
a supportive learning environment. Socioeconomic factors (SES) such as
resource limitations (like quality education, access to extracurricular
activities, and parental support) are a common issue in low-SES schools,
which has a negative impact on students' overall results and academic
performance (Website, n.d.). The cycle of low SES in these
neighbourhoods is further sustained by the ensuing insufficient education
and elevated dropout rates. Furthermore, there are still differences in
literacy abilities amongst kids from various socioeconomic backgrounds.
Low-SES households are less likely to provide their children with
experiences that help them acquire the necessary reading abilities, such as
oral language development, phonological awareness, and vocabulary
(Buckingham et al., 2013). The differences in educational opportunities
and skill acquisition caused by socioeconomic status have an impact on
how the brain develops. As observed in our study, motivation and
engagement are strongly linked to brain connectivity. The reduction in
participant engagement as the study progressed correlates with an outcome
that may reflect the neurobiological effects of disengagement.
Neuroscience research has demonstrated the significant influence of early
experiences and environmental factors, such as access to high-quality
education and enrichment programs, on the development of the brain's
structure and function (Tierney & Nelson, 2009). The lack of engaging
learning environments for children from low socioeconomic origins can
impede the development of brain networks linked to cognitive capabilities
like language processing, memory recall, and problem-solving skills.(
“Transforming the Workforce for Children Birth Through Age 8: A
Unifying Foundation” at NAP.edu, n.d.) Furthermore, the chronic
stressors associated with poverty (such as inadequate access to resources
and food insecurity) can negatively impact brain development as well.
Chronic stress triggers physiological responses in the brain, including the
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release of stress hormones like cortisol, which can impair neural
connections and affect cognitive functioning over time (Blair & Cybele
Raver, 2016). These neurobiological changes may contribute to the
achievement gaps observed between children from different
socioeconomic backgrounds. The decline in brain connectivity observed in
our study as participant engagement decreased can be linked to the
broader impact of stressors and lack of enrichment. Without consistent
exposure to a motivating learning environment, memory retention, and
focus may not be sustained. This is consistent with studies that
demonstrate how low SES children often have fewer opportunities to
engage in activities which can result in slow development of the neural
pathways necessary for these cognitive functions. These
neurodevelopmental differences are further exacerbated in low-SES
neighbourhoods by the lack of access to early intervention programs and
resources. It has been demonstrated that early intervention programs, such
as excellent preschool instruction and focused support for children who
are considered to be at-risk, have a favourable influence on the negative
consequences of socioeconomic disadvantage on cognitive performance.

Brain Connectivity and Cognitive Function
Brain connectivity encompasses both structural and functional aspects,
which are integral to cognitive function. Our research’s focus on brain
connectivity and cognitive function is aligned with the concept of
experience dependent plasticity, which suggests that the brain’s ability to
adapt and change is shaped by new experiences, including the acquisition
of new skills. Brain connectivity, both structural and functional, is integral
to cognitive functions such as memory and focus. Structural connectivity
delineates the anatomic substrate of neural communication, revealing the
physical pathways formed by white matter tracts (Sporns, 2013); these
white matter tracts link cortical and subcortical regions, and serve as
conduits for information transfer between brain regions. Structural
connectivity between different brain regions remains relatively stable over
short periods of time, such as seconds and minutes–however, over long
periods of time, spanning hours to days, these structural connections can
undergo modifications in response to experiences or learning processes
(Kolb & Gibb, 2011). In other words, while the basic framework of the
brain’s structural connectivity remains stable in the short term, it has the
capacity to adapt and change in response to external stimuli and
experiences over longer periods; this phenomenon is referred to as
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experience-dependent plasticity (Glasper & Neigh, 2019). Functional
connectivity characterises the interactions of neural activity across
distributed brain networks, revealing the coordinated patterns of activation
essential for cognitive operations. Unlike structural connectivity, which
deals with the physical connections between brain regions, functional
connectivity examines the statistical relationships between their neural
activities (“Functional Integration,” 2007), that being correlations or
coherence of neural activity between brain regions, indicating the degree
to which they work together. In this study (van Balkom et al., 2020) a
review of controlled cognitive training (CT) trials revealed increases in
functional connectivity within cognitive brain networks following CT
interventions. The findings suggest that CT induces enhancements in
functional connectivity, reflecting adaptive changes in brain network
organisation associated with cognitive improvements. This study connects
to the topic of synaptic plasticity (Antonenko et al., 2023), in which the
synapses–connections between neurons–strengthen or weaken in response
to activity, contributing to learning and memory processes in the brain. Its
connection to the study lies in the adaptive changes in synaptic
connectivity which may contribute to the cognitive improvements
observed post training. Brain connectivity provides the foundation for
cognitive function, as cognitive functions are enabled through structural
connectivity, and associated with distinct patterns of functional
connectivity. Conversely, cognitive activities can influence brain
connectivity, as demonstrated through experience-dependent plasticity.
This implies that acquiring a new skill within a set timeframe will boost
brain connectivity function, which aligns with the relationship between
brain connectivity and cognitive enhancement that this study explores.

Discussion
The findings of the study prove how participation in educational activities
changes over time and how it affects cognitive performance. During the
second to fourth weeks, participants' interest in picking up new abilities
increased noticeably; however, by the seventh week, this interest had
declined. This pattern might be explained by a decline in motivation or
difficulties maintaining a new habit over time. Interestingly, studies
suggest that motivation plays a crucial role in skill acquisition and
cognitive development; thus, the waning engagement might reflect natural
fluctuations in motivation and interest over time. However, alternate
explanations such as task difficulty or even external distractions could
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have created an effect on this waning engagement as well. Similarly, the
consistent increase in participants reporting improvements in focus and
concentration throughout the study indicates that learning new skills
positively impacted these cognitive functions. This finding supports our
hypothesis that learning new skills positively impacts these cognitive
functions, as improved focus and concentration suggest more efficient
neural processing and communication. For this reason, the initial
improvement in problem-solving skills, followed by a slight decrease,
suggests that while learning new skills, sustained practice and engagement
are necessary to maintain these benefits. Memory retention exhibited a
notable trend where improvements were observed initially but then
declined as engagement decreased. This aligns with our hypothesis,
indicating that active learning and engagement in new skills are critical for
maintaining and enhancing memory functions. The decline in memory
retention as participants' engagement decreased highlights the importance
of continuous practice and cognitive stimulation to sustain cognitive
benefits.While there were positive changes in creativity and confidence,
the improvements were not as pronounced as in other cognitive areas. This
suggests that while learning new skills can stimulate creative thinking and
boost confidence, the extent of these benefits may vary depending on the
type of skill and individual differences in engagement and motivation.The
results partially support our hypothesis that learning a new skill enhances
brain connectivity and cognitive function. While there was a general
improvement in cognitive functions such as focus, problem-solving, and
memory, the decline in engagement and subsequent cognitive benefits
towards the end of the study suggests that continuous practice and
sustained engagement are crucial for maintaining these improvements.
This finding shows the importance of consistent engagement in cognitive
activities to achieve lasting enhancements. In order to optimize cognitive
benefits, educational programs should promote ongoing involvement in
the acquisition of new skills. The findings have important implications for
educational interventions targeted at youth development. To maintain
motivation and cognitive benefits, schools and other educational
institutions should incorporate regular and varied skill-learning exercises.
High levels of engagement can be sustained with the support of
personalised interventions that gradually address motivational decline.
Moreover, incorporating strategies to maintain long-term commitment to
skill development could lead to sustained benefits. Also, younger
individuals, due to their rapid brain development, may benefit more
significantly from skill-learning activities, while interventions for older
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individuals might need to focus more on maintaining motivation and
providing appropriate challenges. Interventions should be culturally
sensitive and inclusive, ensuring that they meet the diverse needs of
different demographic groups.

Conclusion
This study offers insightful information about the connection between
brain connectivity and learning new skills across a variety of age and
ethnic groups. According to the research, picking up new abilities can
improve brain connectivity and cognitive functions, but long-term
participation is necessary to keep these advantages. To promote cognitive
growth and brain connectivity, educational interventions should centre on
ongoing and interesting skill-learning activities. Age and socioeconomic
considerations should be taken into account when designing customized
approaches. Educators can leverage these findings by implementing
tailored skill-building programs that consider the unique needs of different
age groups. For younger individuals, interventions could focus on
interactive and exploratory activities that encourage curiosity and
sustained engagement. For older individuals, structured challenges with
measurable milestones might be more effective in maintaining motivation.
Furthermore, programs should integrate culturally relevant materials to
enhance accessibility and resonate with diverse ethnicities and
socioeconomic backgrounds. To ensure that cognitive gains are
maintained and improved, future research should examine the long-term
impacts of skill learning and methods for maintaining engagement over
prolonged periods of time.Developing tools, such as gamified learning
platforms or community-based initiatives, could also support sustained
participation and motivation.
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