
Prof. Mohammed El-Biltagi

Senior Consultant Pediatric, King Abdulla Medical City, Bahrain

Prof of Pediatrics. Tanta University, Egypt

Prof of Pediatrics. AGU University, Bahrain



Objectives:

•.

Define cognitive functioning & intelligence in children

Why boosting cognition matters (academic, social, health outcomes)

Factors influencing cognition (biological, environmental, lifestyle)

Evidence-
based

strategies for enhancement

Role of parents, schools, healthcare providers

Summary and Q&A



What is cognition & intelligence

• Cognition in children encompasses
the multitude of mental activities
that enable them to understand and
interact with the world around
them.

• It is the developmental process of
acquiring knowledge through
thought, experience, and the senses.

• Think of cognition as the "how" of
knowing.
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الإدراك هو كيفية اكتساب المعرفة

المحيطويشمل الأنشطة الذهنية التي تمكن الطفل من الفهم والتفاعل مع العالم



What is cognition & intelligence

• Intelligence, in the context of
childhood, is the practical
application of cognitive abilities.

• It is the capacity to learn from
experience, adapt to new
environments, understand and
handle abstract concepts, and use
knowledge to manipulate one's
environment.

• If cognition is the set of mental
tools, intelligence is the skill with
which a child uses those tools.
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.ةالمعرفيللقدراتالعمليالتطبيقمهارة هوالذكاء



What is cognition & intelligence
Feature Cognition        الإدراك Intelligence                 الذكاء

Definition
The mental processes of acquiring 
knowledge and understanding.

The ability to apply knowledge and 
skills to solve problems.

Focus The "how" of thinking & knowing.
The "what" and "how well" of applying 
knowledge.

Scope
The underlying mechanisms of 
thought.

The effective application of those 
mechanisms.

Example
A child learning the rules of a new 
board game.

A child using those rules to develop a 
winning strategy.

ةقدرة الطفل علي تعلم قواعد لعبة معين ز قدرة الطفل علي تطبيق تلك القواعد للفو

Cognition & intelligence are deeply intertwined. Strong cognitive skills provide the foundation for
intellectual abilities. Nurturing a child's natural curiosity, providing a stimulating environment, and
encouraging problem-solving are essential for fostering both their cognitive development and their
multifaceted intelligence, setting the stage for a lifetime of learning and adaptation.



Core Components of Executive Functions

Ability to ignore 
distraction & focus 
on relevant details

Capacity to remember 
information for 
immediate use

Capacity to regulate 
emotions & preventing 
undesirable action.
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alertness & processing & 
speed Problem solving

Planning

Attention Working 
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Inhibition/Self 
Control

Cognitive 
Flexibility/Adaptability

التنفيذيةللوظائفالأساسيةالمكونات



Determinants of Cognitive Functioning



Determinants of Cognitive 
Functioning

Biological

Genetic

Epigenetics

Brain Structure 
and Function

Neurochemistry

Hormones:

Environment

Family 

Cognitive 
Stimulation

Emotional 
Support: 

Parental 
Involvement

School Setting

Quality of 
Education

Peer and 
Teacher 

Interaction

Learning 
Environment

Socioeconomic 
Status

Access to 
Resources

Stress and 
Adversity

Enrichment 
Opportunities

Psychosocial

Emotional 
Well-being

Stress

Parenting Style

Authoritative 
Parenting

Authoritarian 
Parenting

Authoritarian 
Parenting



Current challenges for cognition & intelligence:

• Digital Distractions📱: ↑ state of continuous partial attention 
→↓engagement in deep, focused thought.

• Information Overload🤯: →cognitive overload. 

• Sleep Deficits😴→ : 
•Attention and concentration
•Memory recall and learning
•Problem-solving and decision-making
•Emotional regulation

• School and Workplace Stress😫: → detrimental effect on the brain → brain 
fog," making it difficult to think clearly and access information.

• Poor Nutrition🍔

• Sedentary Lifestyles🛋️

الرقميةالمشتتات

فرط المعلومات

اضطرابات النوم

والعملالدراسةضغوط

سوء التغذية

أنماط الحياة الخاملة



Evidence-Based Strategies of Cognitive 
Functioning Empowerment



Balanced Nutrition

التغذية المتوازنة



Balanced Nutrition
The brain, which accounts for only
about 2% of our body weight, uses
roughly 20% of our daily caloric intake.

A balanced diet provides the
macronutrients (carbohydrates,
proteins, & fats) & micronutrients
(vitamins & minerals) that the brain
needs to develop & function.



Balanced Nutrition
•Carbohydrates: 

•The brain's primary energy source is glucose, which comes from 
carbohydrates. 

•Providing a steady supply of glucose through complex carbohydrates (like
whole grains, fruits, and vegetables) prevents energy dips that can lead to
difficulty concentrating and irritability.

•Proteins: 
•Proteins provide the amino acids needed to build and regulate
neurotransmitters, which are chemical messengers that allow brain cells to
communicate.

•Neurotransmitters like dopamine and serotonin are vital for mood, focus, and
memory.



Balanced Nutrition

• Fats: 
•The brain is composed of approximately 60% fat.

•Healthy fats, especially omega-3 fatty acids, are
essential for building and maintaining brain cell
membranes and supporting the connections between
them.



Balanced Nutrition

•Omega-3 Fatty Acids:
•These are crucial for building and repairing brain cells.
•DHA (docosahexaenoic acid) is a major structural component of
the brain's cerebral cortex.
• Omega-3s support interneurone communication, learning, and
memory, and protect against age-related cognitive decline.
•Oily fish like salmon, mackerel, and sardines are excellent
sources.
• Omega-3 fatty acid supplementation during pregnancy may
result in favorable cognitive development in the child.
•-3 PUFAs supplementation monotherapy improves clinical
symptoms and cognitive performances in children with ADHD.
•LC omega-3 PUFA Consumption, esp. DHA may enhance
cognitive performance relating to learning, cognitive
development, memory, and speed of performing cognitive tasks.
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Balanced Nutrition
Fact Myth
The brain is primarily made of fat. About 60% of the human 
brain's dry weight is fat, which is essential for its structure 
and function.

All dietary fat is good for the brain. The brain requires 
specific types of fat; not all are beneficial.

The brain requires specific types of fat. Omega-3 fatty acids
like DHA are critical for building cell membranes and 
supporting neuronal communication.

A high-fat diet automatically improves brain 
function. Consuming a diet high in unhealthy fats
(e.g., trans and excess saturated fats) can impair 
cognitive function and increase the risk of 
neurodegenerative diseases.

A plant-based Mediterranean diet offers a healthy balance 
of fats. It provides monounsaturated fats from olive oil and 
nuts, and omega-3s from fatty fish, which are linked to better 
cognitive outcomes.

The Mediterranean diet's benefit is only from fish.
The synergistic effect of all its components, including 
vegetables, fruits, and whole grains, is what makes it so 
effective for brain health.

Saturated fats are not all the same. While excessive intake of 
saturated fats (from sources like processed foods) is linked to 
inflammation and impaired cognitive function, some research 
suggests that certain long-chain saturated fatty acids (found 
in nuts and some dairy) may have a neutral or even beneficial 
effect on brain health.

Saturated fats are universally "bad" for the brain. This 
oversimplifies the science, as the source and type of 
saturated fat matter.



Balanced Nutrition

Fact Myth

Trans fats are directly harmful to the brain. Artificial 
trans fats can promote inflammation and increase 
oxidative stress, which can damage brain cells and 
contribute to cognitive decline and memory loss.

Trans fats are only a concern for heart health. Their 
negative impact extends to brain function, as they can 
interfere with cell membrane integrity and overall 
brain communication.

The brain produces its own cholesterol. The brain has 
a high concentration of cholesterol, which is vital for 
building and maintaining synapses (the connections 
between nerve cells), but this cholesterol does not come 
from the bloodstream.

High blood cholesterol is good for the brain because 
the brain needs cholesterol. While the brain needs 
cholesterol, high levels of LDL ("bad" cholesterol) in the 
blood can restrict blood flow to the brain, increasing 
the risk of stroke and vascular dementia.

The balance of omega-6 to omega-3 fats is crucial.
While both are essential, the typical Western diet has a 
high ratio of omega-6 to omega-3. A more balanced 
ratio is optimal for reducing inflammation and 
supporting brain health.

Consuming any omega-6 fatty acid is bad for the 
brain. Omega-6s are essential fats, and the problem is 
not their presence, but their imbalance with omega-3s, 
which can lead to a pro-inflammatory state.



Balanced Nutrition

•Iron: 
•Iron is vital for oxygen transport in the blood
and to the brain.

•It's also involved in the synthesis of
neurotransmitters and the formation of myelin,
the protective sheath around nerve fibers.

•Iron deficiency, especially in children, is linked
to impaired attention, memory, and intellectual
development.
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Iron supplement improved
attention, concentration,
memory, & overall
cognitive function.



Balanced Nutrition

• Zinc: supports numerous enzymes
that are essential for brain function
and neurotransmitter signaling.
• Zinc deficiency has been linked to

impaired learning and memory.

• Iodine: Iodine is a crucial
component of thyroid hormones,
which regulate brain development,
especially in the early stages of life.
• Iodine deficiency during a child's

formative years can lead to
permanent cognitive and motor
development issues.



Balanced Nutrition
• Vitamins: A variety of vitamins play a role in 

brain health:
• B Vitamins (B6, B12, and folate) are essential for

energy metabolism and the production of
neurotransmitters. Deficiencies can lead to cognitive
impairment and mood disorders.

• Vitamin D is crucial for brain development and has
been linked to improved mood and a reduced risk
of depression.

• Antioxidants like Vitamins C and E protect brain
cells from damage caused by oxidative stress,
which can contribute to aging & neurodegenerative
diseases.



Balanced Nutrition Breakfast: 
• Eating breakfast, especially one that is balanced, is strongly

linked to improved cognitive function in school-aged
children.

• After a night of sleep, the brain's glucose stores are depleted.
A morning meal replenishes this fuel, providing the energy
students need to focus and be attentive in the classroom.

• Studies show that students who eat breakfast regularly have
better concentration, memory, and problem-solving skills.
They also tend to have better behavior and higher test scores
compared to students who skip breakfast.

• A healthy breakfast, consisting of a mix of whole grains,
protein, and fruits, ensures a sustained release of energy
throughout the morning, preventing mid-morning slumps.

تركيز اكثر

ذاكرة أقوي

حل مشكلات افضل

سلوك أقوم

علامات دراسية اعلي

حبوب كاملة

نشويات مركبة

فواكه



Balanced Nutrition
• Breakfast:

Fulford J, Varley-Campbell JL, Williams CA. The effect of breakfast versus no breakfast on brain activity in adolescents when performing cognitive tasks, as assessed by fMRI. 
Nutr Neurosci. 2016;19(3):110-5. 



Balanced Nutrition
• Breakfast:

The internal surface of the prefrontal cortex showed
higher brain activity when the liquid nutritionally
balanced food had been drunk

الرنين المغناطيسي
الوظيفي



Physical Activity



Physical Activity
Physical activity enhances a child's cognitive abilities through several 
key mechanisms:

•Increased Blood Flow → enhanced brain circulation → improved
alertness and mental focus.

•Neurogenesis and Neuroplasticity: Exercise promotes
neurogenesis (growth of new brain cells) and neuroplasticity (the
brain's ability to adapt and form new connections), particularly in the
hippocampus—a region critical for learning and memory →.
Increasing the child's brain receptive ability to learning and retaining
information.

•Neurochemical Boost: Physical activity stimulates the release of
key neurotransmitters and growth factors. One of the most important
is Brain-Derived Neurotrophic Factor (BDNF), which is often called
"Miracle-Gro for the brain." BDNF supports the survival of existing
neurons and encourages the growth of new ones, strengthening the
neural pathways used for learning and cognitive tasks. Exercise also
increases levels of dopamine and serotonin, which are linked to
improved mood, motivation, and attention

ي تحسن الدورة الدموية ف

المخ

يا تحسن من تكوين الخلا

والليونة العصبية

تزيد من افراز عوامل 

نمو الخلايا العصبية 

والموصلات العصبية



Physical Activity: Active Play vs. Screen Time 🕹️
• The way a child spends their free time 

has a profound impact on their 
cognitive development.

• Active Play: Unstructured, active
play (e.g., playing tag, building a
fort, or riding a bike) is crucial
because it engages a child's body
and mind simultaneously.

• It fosters physical skills while also
developing executive functions
such as problem-solving, planning,
and self-regulation.

• Active play also provides
opportunities for social interaction,
which is essential for developing
social and emotional intelligence.

تحفز النمو المبكر للمخ

(العاطفي-الاجتماعي-العام)تنمي الذكاء بنواحيه المختلفة 

تشعل التفكير الإبداعي

تحسن الصحة الجسدية والعقلية

تقوي العلاقات الإنسانية

تعد الطفل للمدرسة



Physical Activity: Active Play vs. Screen Time 🕹️

• Screen Time: Excessive screen time, especially
passive screen use like watching videos, can
have negative cognitive consequences.

• It often promotes a sedentary lifestyle, which
is linked to a higher risk of health issues and
can limit the blood flow and neural
stimulation that active play provides.

• Studies have shown a link between high levels
of screen time and reduced gray matter
volume in brain regions responsible for visual
processing and executive functions.

• While some educational screen time can be
beneficial, it lacks the multi-sensory and social
experiences that active play offers, which are
vital for a child's developing brain.

Brain EEGs taken at 18 months of age. The 
ratio of theta waves to beta waves in the 
brain increases as hours of screen time at 
12 months of age increase.



Screen Time Actually Seen by Age



Screen Time Recommendation by Age



Sleep Hygiene 



Sleep Hygiene

• It is the practices & habits
necessary for a child to have
quality sleep.

• It is a fundamental
determinant of their cognitive
functions and intelligence.

• Optimal sleep duration is
based on the biological needs
of a child's developing brain
and body.



Optimal 
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Effects of Sleep on Learning and Brain 
Functions



Effects of Sleep Deprivation on Learning

Sleep 
Deprivation

Memory 
Impairment

Reduced 
Attention & 

Focus

Impaired 
Problem-
solving & 
Creativity

Emotional 
Dysregulation



For Infants <1 Yr



For Infants 1-2 Yrs



For Children 3-4 Yrs



Cognitive Training & Stimulation



How Active Engagement Builds the Brain?

•Cognitive training involves structured activities that strengthen a
child's brain.

•It's not just about academics; it's about building the fundamental
skills for lifelong learning



The Power of Play: Reading, Puzzles, and 
Games

•Reading: Enhances vocabulary, language skills, and critical 
thinking.

•Puzzles: Develops spatial reasoning, logical thinking, and 
systematic problem-solving.

•Memory Games: Directly trains working memory, attention, 
and mental processing speed.



A Balanced 
Brain: The 
Role of STEM 
and Creative 
Arts

•STEM (Science, Technology, Engineering, Math) 
Exposure:

•Promote logical and analytical thinking by 
engaging children in structured problem-solving.

•Encourage scientific and engineering mindsets
through questioning, hypothesizing, experimenting, 
and solving problems.

•Support logical reasoning with hands-on activities 
such as building with blocks, coding, and simple 
science experiments.

•Provide a foundation for complex academic 
subjects, enhancing readiness for higher-level 
learning.

•Foster curiosity and inquiry-based learning, 
nurturing a lifelong love of exploration and discovery.

والتحليليالمنطقيالتفكيرتعزيز

تشجيع العقلية العلمية والهندسية

دعم التفكير المنطقي

توفير أساس للمواد الأكاديمية المعقدة

قصاء،تعزيز الفضول والتعلم القائم على الاست



Creative 
Arts 

Painting 
and 

sculpting

Theatre 
and 

dramatic 
play 

Music 
Training

Enhance fine motor skills
(hand-eye coordination),
fostering emotional
expression ( stress relief,
and nurturing creativity
and imagination,

improve emotional 
intelligence and 
communication skills as 
children learn to express 
themselves, understand 
others' perspectives, and 
collaborate with peers. 

Improved auditory 
processing, memory, and 
pattern recognition. 

ةالدقيقالحركيةالمهاراتتحسين

وتعزيز،)والعيناليدبينلتنسيق(

،لتوتراخفيف، ونتالعاطفيالتعبير

،والخيالالإبداعورعاية

العاطفيالذكاءتحسين

ميتعلحيثالتواصلومهارات

،مأنفسهعنالتعبيرالأطفال

،الآخريننظروجهاتوفهم

.أقرانهممعوالتعاون

المعلوماتمعالجةتحسين

والتعرفوالذاكرةالسمعية

.الأنماطعلى



Mindfulness & Emotional Regulation



Stress Management Improves Focus

• Stress and anxiety are major roadblocks to learning. When a child is

stressed, their body's "fight or flight" response is activated, flooding the

brain with stress hormones like cortisol. This state makes it incredibly

difficult for the brain to concentrate on academic tasks.

• How Stress Affects the Brain: Chronic stress can shrink the
hippocampus, a brain region critical for memory and learning. It can
also disrupt the functions of the prefrontal cortex, which is
responsible for attention, decision-making, and impulse control.

• The Power of Regulation: Teaching a child to manage stress through
emotional regulation techniques helps them calm the nervous
system. This reduces the cognitive load, freeing up mental resources
and allowing them to focus more effectively on schoolwork and other
cognitive tasks.

منوترالتإدارةكيفيةالطفلتعليمإن

اعدهيسالمشاعرتنظيمتقنياتخلال

وهذا.العصبيجهازهتهدئةعلى

ريحرمما،المعرفيالعبءمنيقلل

زبالتركيلهويسمحالذهنيةموارده

هواجباتعلىفعاليةأكثربشكل

.الأخرىالمعرفيةوالمهامالمدرسية



Meditation and Breathing Techniques for 
Children

• Simple mindfulness and breathing exercises are effective, evidence-based
tools for improving a child's emotional and cognitive well-being. These
practices help children create a sense of inner calm and emotional control.

• Mindful Meditation: This practice teaches children to pay attention to the present
moment without judgment. It can be as simple as a "body scan," where they focus on
sensations in different parts of their body, or a "listening meditation," where they
notice the sounds around them. Regular practice improves attentional control and
reduces mind-wandering, which are crucial for academic success.

• Breathing Techniques: Conscious breathing is a direct way to regulate the nervous
system. Teaching a child to take slow, deep breaths—like a "balloon breath" where
they imagine their belly filling with air like a balloon—can quickly shift them from a
state of stress to one of calm. These techniques provide a tangible tool for a child to
use in moments of frustration or anxiety, promoting self-soothing and resilience.

التأمل

الواعي

تقنيات
التنفس



School & Home Environment



Positive Reinforcement and Growth 
Mindset    التعزيز الإيجابي ونظرة النمو

• A child's mindset about their own abilities is a powerful predictor of their
success. The environment can either promote a fixed mindset ("I'm just not
good at this") or a growth mindset ("I can get better at this with practice").

• Positive Reinforcement: Praising a child's effort, persistence, and strategies, rather than
their innate intelligence, encourages a growth mindset. This teaches them that their
abilities are not fixed but can be developed through hard work. This type of
reinforcement builds confidence and motivates children to take on new challenges.

• Fostering a Growth Mindset: A growth mindset at home and in the classroom helps
children embrace challenges, learn from their mistakes, and persevere in the face of
setbacks. This emotional resilience is a key ingredient for developing problem-solving
skills and a love for learning.

ممكن بالتدريب تطور مهاراتك وتقدر تعمل اللي ما قدرت تعمله

واجه ممكن تتغلب علي التحديات التي واجهتك وتتعلم من أخطائك، وبمثابرتك ممكن ت

الصعوبات اللي صادفتك



Reducing Toxic Stress and Bullying
• A child's environment can also be a source of significant

stress, which has a direct and negative impact on their
cognitive development. This "toxic stress" can come from
various sources, including bullying, emotional neglect, or a
lack of stability.

• Impact of Toxic Stress: When a child feels unsafe or constantly
threatened, their brain is in a state of high alert. This constant
activation of the stress response can damage the parts of the brain
responsible for learning, memory, and emotional regulation.

• Creating a Safe Environment: Both schools and homes must work to
create safe, predictable, and nurturing environments. Addressing
bullying, providing emotional support, and ensuring a child feels
seen and heard are essential steps. By reducing toxic stress, we allow
a child's brain to be in an optimal state for learning.



Creating a positive and safe environment at
home and school is not just about making a
child happy; it is a fundamental act of
cognitive and emotional support that lays
the groundwork for a lifetime of intellectual
and personal growth.

فقطريقتصلاوالمدرسةالمنزلفيوآمنةإيجابيةبيئةخلقإن

فيوالعاطالمعرفيللدعمأساسيعملهوبل؛الطفلإسعادعلى

.والشخصيالفكريالنمومنلحياةالأساسيضعالذي



Practical Applications



Building a Foundation at Home

•Establish a Consistent Sleep Schedule: Maintain the same 
bedtime and wake-up time, even on weekends.

•Create a "Tech-Free" Zone: Remove all screens (phones, 
tablets, TVs) from the bedroom and turn them off at least one 
hour before bed.

•Engage in Mindful Activities: Practice simple breathing 
exercises or "mindful moments" with your child to help them 
manage stress.

•Cultivate a Growth Mindset: Praise effort and persistence ("I 
love how you kept trying!") rather than just outcomes.

الأسرة



A Cognitive-Friendly Classroom

•Integrate "Brain Breaks": Use short, active 
breaks (e.g., a quick dance or stretch) to reset 
focus and improve attention.

•Use Active Learning Methods: Incorporate 
puzzles, hands-on STEM projects, and creative 
arts into lessons to engage different cognitive 
skills.

•Teach Emotional Regulation: Introduce 
simple meditation or breathing exercises at the 
start of the day or after a stressful activity to 
help students calm their nervous system.

المعلم 



A Proactive Approach to Brain Health: 
Screening & Intervention

•Early Screening for Developmental Delays: Screen for developmental
and cognitive issues during regular check-ups to identify potential
challenges early.

•Provide Education on Sleep & Stress: Educate parents and children on the
importance of sleep hygiene and stress management for cognitive health.

•Recommend Targeted Interventions: Suggest evidence-based cognitive
training programs or refer families to specialists for personalized support.

•Collaborate with Schools & Parents: Work with families & educators to
create a unified support plan for the child's academic & emotional well-
being.

الطبيب 



A Team Effort 
for a Child's 
Future

Parents: Create a nurturing 
home environment and 
consistent routines.

Teachers: Implement a 
stimulating and supportive 
classroom.

Pediatricians: Provide early 
screening and professional 
guidance.



Future Perspectives



The Role of Digital Learning Tools: AI and Apps for 
Personalized Growth

•AI-Powered Learning Platforms: Artificial intelligence is
already personalizing education by adapting to a child's
pace and learning style. AI tutors can provide immediate
feedback and create customized learning paths.

•Brain Training Apps: A wide variety of apps and games
are designed to target specific cognitive skills like memory,
attention, and logical reasoning. These tools make cognitive
training accessible and engaging for children.

•Benefits: These tools provide instant feedback, track
progress, and can be used anywhere, offering a scalable
solution for cognitive development.

Fous-Brain Training
Elevate Brain Training
Impulse Brain Training
Lumosity Brain Training



Next-Generation Approaches: The Frontier of Neuroscience

•Neurofeedback: This experimental technique uses real-time
brainwave data to teach a child to self-regulate their brain
activity. It holds promise for improving focus and attention in
conditions like ADHD.

•Brain Stimulation: Researchers are exploring non-invasive
methods like transcranial direct current stimulation (tDCS) to
enhance cognitive functions. It is important to note that these
methods are still highly experimental and are not recommended
for general use at this time



The Promise and the Responsibility

•While technology offers exciting opportunities, it also comes
with a responsibility to use it wisely.

•Ethical Considerations: We must ensure these tools are used
equitably and that a child's privacy and well-being are protected.

•Looking Ahead: The future of cognitive development lies in a
balanced approach—leveraging the power of technology while
remaining grounded in the foundational principles of a
supportive environment, quality sleep, and emotional regulation.



Key Takeaways

• Cognitive functioning and intelligence can
be nurtured through daily habits,
environment, and supportive teaching.

• Healthy lifestyle foundations—balanced
nutrition, adequate sleep, and regular physical
activity—are essential for brain development.

• Mental stimulation through reading, puzzles,
STEM activities, and creative arts strengthens
problem-solving and critical thinking.

•.



Key Takeaways

• Emotional well-being and mindfulness reduce
stress and enhance focus, memory, and learning.

• Parents, teachers, and healthcare providers play a
collaborative role in unleashing children’s
potential.

• Early investment in brain health fosters lifelong
academic, social, and emotional success.

•.




