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 الايـــــــــــــــة 

  

 قبل تعبلى :

َٚغ١َْشُ )   ٌْ َٛا ْٕ ًٌ صِ َٔخ١ِ َٚ َٚصَسْعٌ  ْٓ أَػَْٕابٍ  ِِ َٚجََّٕاخٌ  ِٚسَاخٌ  ُِتَجَا َٚفِٟ اٌْؤَسْضِ لِطَغٌ 

َٙا  ًُ تَؼْعَ َُٚٔفَعِّ َٚاحِذٍ  َّاءٍ  ٍْ ٠ُسْمَٰٝ تِ َٛا ْٕ َّ فِٟ رٌَِٰهَ صِ ًِ ۚ إِ ػٍََٰٝ تَؼْطٍ فِٟ اٌْؤُوُ

ٍَ ٠َؼْمٍُِْٛ ْٛ  َ(ٌَآ٠َاخٍ ٌِمَ

   

 صذق الله اٌؼظ١ُ

 (4سٛسج اٌشػذ الأ٠ح )  

 

Exordium 

Allah the Almighty says:  

(And in the earth are tracts (diverse though) neighboring, 

and gardens of vines and fields sown with corn, and palm 

trees - growing out of single roots or otherwise: watered 

with the same water, yet some of them we make more 

excellent than others to eat. Behold, verily in these things 

there are signs for those who understand! ) 

Surah Al-Thunder Verse (4). 

 

https://quran4all.net/ar/translate/2/13/4
https://quran4all.net/ar/translate/2/13/4
https://quran4all.net/ar/translate/2/13/4
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ABSTRACT 

The aim of this study was to know the relationship between food and 

intelligence.  The students from the eighth grade were questioned in four 

schools (ten students from each class as a random sample), two schools in a 

rural area (ALwadi al akhder schools ―Boys and Girls‖), and two schools in 

an urban area ( Bahri ) (Al Qabas schools "  Boys and Girls" ). 

Then the statistical analysis of the data obtained by means of the 

questionnaire was performed. 

It's was found that the significant effect of nutritional behavior on the student 

was very clear in Al Qabas Boys School, and the data correlation is 99%. 

In Al Qabas Girls School, the data correlation rate was 84%  

As for ALwadi al Akhder School for Boys, the data correlation rate was 86% 

The data correlation in girls' school is 40%. And there is a weak significant 

effect.  

The food has a significant effect on rate of intelligence, but in a small 

percentage compared to other factors. 
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الذراسةملخص   

ٌٍصف اٌثآِ فٟ أستغ  إستث١اْ أجش٠ٕا  . اٌٙذف ِٓ ٘زٖ اٌذساسح ٘ٛ ِؼشفح اٌؼلالح ت١ٓ اٌغزاء ٚاٌزواء

ِذاسس )ػششج طلاب ِٓ وً فصً وؼ١ٕح ػشٛائ١ح( ، ِٚذسستاْ فٟ ِٕطمح س٠ف١ح )ِذسسح اٌٛادٞ 

 .١ٓ ٚتٕاخ"(الأخعش "ت١ٕٓ ٚتٕاخ"( ، ِٚذسست١ٓ فٟ ِٕطمح حعش٠ح )تحشٞ( ) ِذاسس اٌمثس "تٕ

ٚجذٔا أْ اٌتؤث١ش  ثُ تُ إجشاء اٌتح١ًٍ الإحصائٟ ٌٍث١أاخ اٌتٟ تُ اٌحصٛي ػ١ٍٙا ػٓ طش٠ك الاستث١اْ.

 . ٪99اٌّؼٕٛٞ ٌٍسٍٛن اٌغزائٟ ػٍٝ اٌطاٌة ٚاظح جذاً فٟ ِذسسح اٌمثس ٌٍث١ٕٓ ، ٚاستثاغ اٌث١أاخ 

ٌٍث١ٕٓ فمذ تٍغ  اٌٛادٞ الأخعش أِا ِذسسح  ٪.44 إستثاغ اٌث١أاخ فٟ ِذسسح اٌمثس ٌٍثٕاخ تٍغ ِؼذي ٚ

ٌىٓ  . ٚ ٪40ٍثٕاخ ٘ٛ ٌ سسح اٌٛادٞ الأخعشاٌث١أاخ فٟ ِذ ٚ إستثاغ ٪.48ِؼذي استثاغ اٌث١أاخ 

 ّؼٕٛٞ ظؼ١ف .اٌ تؤث١شاٌ

  . ِماسٔح تاٌؼٛاًِ الأخشٜ ل١ٍٍحػٍٝ ِؼذي اٌزواء ، ٌٚىٓ تٕسثح ِؼٕٛٞ خٍصٕا إٌٝ أْ اٌغزاء ٌٗ تؤث١ش 
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CHAPTER ONE 

INTRODUCTION 

          Since God created man and gave him the ability to strive and spread, 

he worked diligently to obtain food that enables him to live and last and to 

maintain himself, and this matter is innate and instinctive since the beginning 

of life, and the evidence for that is the story of Adam and Eve, upon them be 

peace, when the instinct and the desire for food led them to forget the 

command of God and fall into sin: ―We have made a commitment to Adam 

before So he forgot, and we found no determination for him "(Taha: 115). 

Perhaps the association of food with the first incident in human history 

shows the importance of food in a person‘s life and in influencing his 

behavior. The Almighty said: (Say: Are those who know equal and those 

who do not know only remember those who have taken care) ( Al-Zumar 9) . 

        And recent scientific research has indicated that the human brain is a 

vital organ that needs a set of nutrients in order to function well, and 

research has shown that the brain also feels hungry, and in order to function 

efficiently, it needs a complete and balanced diet of sugars, protons, fats, 

vitamins and salt, water and starches.  when the brain lacks one of these 

elements, its electricity is cut off that is why scientists are working at the 

present time to study the types of food that ensure the best brain performance 

of its functions. 

       Intelligence is usually determined by the genetic factor in a ratio of (60 

to 65%), especially with regard to children . 

          It is related to computational intelligence, which is the ability to solve 

problems and the ability to relate things together and elicit relationships that 

are measured by psychological tests and measures that determine capacity  . 
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         The child solves problems by thinking between himself and himself.  

As for social intelligence, which is the ability to establish social relationships 

,  and to act within the group spontaneously and successfully  comes through 

socialization and the degree of mixing with the environment surrounding the 

child and the degree to which he is allowed to deal with environmental 

variables. To social contact and increasing influences that develop his mental 

abilities and talents . In addition to these factors there is the mother's health 

during pregnancy , child - birth and breastfeeding .  

       A theoretical study of some aspects related to intelligence and food from 

the point of view of developmental psychology works to raise the level of 

intelligence as well as the economic and social climate in the family. The 

possibility of providing entertainment, play and entertainment, all of this 

must be available within the family to raise the level of intelligence 

Nutrition is an example of the connection between the external environment 

and the human body. 

           Nutrients contain the vital chemicals needed for human life effect on 

the functions of the central nervous system as well as its effective effect on 

the biological processes of the body. Dietetics is concerned with studying the 

components of what the human body requires of the necessary nutrients and 

the extent to which they are used according to the following variables: (age, 

gender، the atmosphere, function, biological condition, health, biological 

processes, chemical reactions, tissue building, and energy generation), and 

the mind is that mysterious, vibrant mine that manages the main functions of 

the body and controls feelings and emotions . 

Also, intelligence is a general innate ability that a person is born with and 

continues with him throughout his life. Therefore, it is imperative to search 

for the best fuel for minds. 
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General objective: 

Food and Environment and Their Impact on Intelligence (Academic 

Performance). 

Specific objectives: 

1. The effect of diet on student intelligence (academic performance). 

2. The impact of economic aspects on students' intelligence (academic 

performance). 

3. The effect of meal regularity on students' intelligence (academic 

performance). 

4. The impact of the environment on students' intelligence (academic 

performance). 

5. The effect of parent education on students' intelligence (academic 

performance) 
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CHAPTER TWO 

LITERTURE REVIEW 

2.1 Intelligence: 

 Defining and classifying intelligence is extremely complicated. 

Theories of intelligence range from having one general intelligence 

(g), to certain primary mental abilities, and to multiple category-

specific intelligences.  

 Following the creation of the Binet-Simon scale in the early 1900s, 

intelligence tests, now referred to as intelligence quotient (IQ) tests, 

are the most widely-known and used measure for determining an 

individual‘s intelligence. 

 Although these tests are generally reliable and valid tools, they do 

have their flaws as they lack cultural specificity and can evoke 

stereotype threat and self-fulfilling prophecies.  

 IQ scores are typically normally distributed, meaning that 95% of the 

population has IQ scores between 70 and 130. However, there are 

some extreme examples of people with scores far exceeding 130 or far 

below 70. 

2.1.1 What Is Intelligence? 

       It might seem useless to define such a simple word. After all, we have 

all heard this word hundreds of times and probably have a general 

understanding of its meaning. However, the concept of intelligence has been 

a widely debated topic among members of the psychology community for 

decades.  

        Intelligence has been defined in many ways: higher level abilities (such 

as abstract reasoning, mental representation, problem solving, and decision 

https://www.simplypsychology.org/normal-distribution.html
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making), the ability to learn, emotional knowledge, creativity, and adaptation 

to meet the demands of the environment effectively.  

Psychologist Robert Sternberg defined intelligence as "the mental abilities 

necessary for adaptation to, as well as shaping and selection of, any 

environmental context (1997). 

2.1.2 A Brief History of Intelligence: 

The study of human intelligence dates back to the late 1800s when Sir 

Francis Galton (the cousin of Charles Darwin) became one of the first people 

to study intelligence.  

Galton was interested in the concept of a gifted individual, so he created a 

lab to measure reaction times and other physical characteristics to test his 

hypothesis that intelligence is a general mental ability that is a produce of 

biological evolution (hello, Darwin).  

       Galton theorized that because quickness and other physical attributes 

were evolutionarily advantageous, they would also provide a good indication 

of general mental ability (Jensen, 1982). Thus, Galton operationalized 

intelligence as reaction time.  

          Operationalization is an important process in research that involves 

defining an unmeasurable phenomenon (such as intelligence) in measurable 

terms (such as reaction time), allowing the concept to be studied empirically 

(Crowthre-Heyck, 2005).  

       Galton‘s study of intelligence in the laboratory setting and his 

theorization of the heritability of intelligence paved the way for decades of 

future research and debate in this field. 
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2.1.3 Types of Intelligence: 

Intelligence has three aspects: analytical, creative, and practical (Sternberg, 

1985).  

I. Analytical intelligence, also referred to as componential intelligence, 

refers to intelligence that is applied to analyze or evaluate problems 

and arrive at solutions. This is what a traditional IQ test measure.  

II. Creative intelligence is the ability to go beyond what is given to 

create novel and interesting ideas. This type of intelligence involves 

imagination, innovation and problem-solving. 

III. Practical intelligence is the ability that individuals use to solve 

problems faced in daily life, when a person finds the best fit between 

themselves and the demands of the environment. Adapting to the 

demands environment involves either utilizing knowledge gained from 

experience to purposefully change oneself to suit the environment 

(adaptation), changing the environment to suit oneself (shaping), or 

finding a new environment in which to work (selection).  

2.1.4 Other Types of Intelligence  

Spearman claims that intelligence is generalizable across many different 

areas of life, and on the other hand, psychologists such as Thurstone, 

Gardener, and Sternberg hold that intelligence is like a tree with many 

different branches, each representing a specific form of intelligence.  

To make matters even more interesting, let‘s throw a few more types of 

intelligence into the mix!  
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Emotional Intelligence  

        Emotional Intelligence is the ―ability to monitor one‘s own and other 

people‘s emotions, to discriminate between different emotions and label 

them appropriately, and to use emotional information to guide thinking and 

behaviour‖ (Salovey and Mayer, 1990).  

           Emotional intelligence is important in our everyday lives, seeing as 

we experience one emotion or another nearly every second of our lives. You 

may not associate emotions and intelligence with one another, but in reality, 

they are much related.  

          Emotional intelligence refers to the ability to recognize the meanings 

of emotions and to reason and problem-solve on the basis of them (Mayer, 

Caruso, & Salovey, 1999). The four key components of emotional 

Intelligence are (i) self-awareness, (ii) self-management, (iii) social 

awareness, and (iv) relationship management.  

       In other words, if you are high in emotional intelligence, you can 

accurately perceive emotions in yourself and others (such as reading facial 

expressions), use emotions to help facilitate thinking, understand the 

meaning behind your emotions (why are you feeling this way?), and know 

how to manage your emotions (Salovey & Mayer, 1990).  

Fluid vs. Crystallized Intelligence  

          Raymond Cattell (1963) first proposed the concepts of fluid and 

crystallized intelligence and further developed the theory with John Horn.. 

Fluid intelligence is the ability to problem solve in novel situations without 

referencing prior knowledge, but rather through the use of logic and abstract 

thinking. Fluid intelligence can be applied to any novel problem because no 
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specific prior knowledge is required (Cattell, 1963). As you grow older fluid 

increases and then starts to decrease in the late 20s. 

Crystallized intelligence 

 Refers to the use of previously-acquired knowledge, such as specific facts 

learned in school or specific motor skills or muscle memory (Cattell, 1963). 

As you grow older and accumulate knowledge, crystallized intelligence 

increases.  

The Cattell-Horn (1966) theory of fluid and crystallized intelligence suggests 

that intelligence is composed of a number of different abilities that interact 

and work together to produce overall individual intelligence  

For example, if you are taking a hard math test, you rely on your crystallized 

intelligence to process the numbers and meaning of the questions, but you 

may use fluid intelligence to work through the novel problem and arrive at 

the correct solution. It is also possible that fluid intelligence can become 

crystallized intelligence.  

The novel solutions you create when relying on fluid intelligence can, over 

time, develop into crystallized intelligence after they are incorporated into 

long-term memory.  

This illustrates some of the ways in which different forms of intelligence 

overlap and interact with one another, revealing its dynamic nature. 

2.1.5 Extremes of Intelligence  

IQ scores are generally normally distributed (Moore et al., 2013). That is, 

roughly 95% of the population has IQ scores between 70 and 130. But what 

about the other 5%?  
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Individuals who fall outside this range represent the extremes of 

intelligence.  

Those who have an IQ above 130 are considered to be gifted (Lally & 

French, 2018), such as Christopher Langan, an American horse rancher, who 

has an IQ score around 200 (Gladwell, 2008). 

Those individuals who have scores below 70 do so because of an intellectual 

disability, marked by substantial developmental delays, including motor, 

cognitive, and speech delays (De Light, 2012).  

Some of the time, these disabilities are the product of genetic mutations.  

Down syndrome, for example, resulting from extra genetic material from or 

a complete extra copy of the 21st chromosome, is a common genetic cause 

of an intellectual disability (Breslin, 2014). As such, many individuals with 

down syndrome have below average IQ scores (Breslin, 2014).  

Savant syndrome is another example of an extreme of intelligence. Despite 

having significant mental disabilities, these individuals demonstrate certain 

abilities in some fields that are far above average, such as incredible 

memorization, rapid mathematical or calendar calculation ability, or 

advanced musical talent (Treffert, 2009). 

The fact that these individuals who may be lacking in certain areas such as 

social interaction and communication make up for it in other remarkable 

areas, further illustrates the complexity of intelligence and what this concept 

means today, as well as how we must consider all individuals when 

determining how to perceive, measure, and recognize intelligence in our 

society. 
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2.2 What is Food? 

Food is the third most important thing for living beings to provide energy 

and development, maintain life, or stimulate growth after air and water. In 

fact, it is one of the most complicated sets of chemicals.  

Food plays an important role in the promotion of health and disease 

prevention.  

In general, it consists of essential nutrients, such as carbohydrates, proteins, 

fats, minerals and vitamins which are consumed to provide nutritional 

support for an organism and ingested by an organism and assimilated by the 

organism's cells to sustain health. These nutritious foods are in the form of 

grains, pulses, fruits, vegetables, oils, etc. 

We must know that the terms ‗food‘ and ‗nutrition‘ are sometimes used 

synonymously, which is not correct completely. Food is a composite mixture 

of various ingredients that are consumed for nutrition.  

On the other hand, nutrition connotes a dynamic process in which swallowed 

food is utilized by the human body for nourishment.  

As much as we eat, our body gets nourished. When there is an insufficient 

intake of protein, energy or carbohydrate, there is often illness or infection. 

2.3 Effects of feeding on cognition 

Neural circuits that are involved in feeding behavior show precise 

coordination with brain centers that modulate energy homeostasis and 

cognitive function. The effects of food on cognition and emotions can start 

before the act of feeding itself, as the recollection of foods through olfactory 

and visual sensory inputs alters the emotional status of the brain. The 

ingestion of foods triggers the release of hormones or peptides, such as 

insulin and glucagon-like peptide, into the circulation; these substances can 

then reach centers such as the hypothalamus and the hippocampus and 



 

 

11 
 

activate signal-transduction pathways that promote synaptic activity and 

contribute to learning and memory. In turn, the lack of food that is signaled 

by an empty stomach can elicit the release of ghrelin, which can also support 

synaptic plasticity and cognitive function. Chemical messages derived from 

adipose tissue through leptin can activate specific receptors in the 

hippocampus and the hypothalamus, and influence learning and memory. 

The positive actions of leptin on hippocampus-dependent synaptic plasticity 

— that is, its actions on NMDA (N-methyl-_-aspartate) receptor function 

and long-term potentiation facilitation — are well characterized. Insulin-like 

growth factor 1 (IGF1) is produced by the liver and by skeletal muscle in 

response to signals derived from metabolism and exercise. IGF1 can signal 

to neurons in the hypothalamus and the hippocampus, with resulting effects 

on learning and memory performance. In addition to regulating appetite, the 

hypothalamus coordinates activity in the gut and integrates visceral function 

with limbic-system structures such as the hippocampus, the amyg-dala and 

the cerebral cortex. Visceral signals can also modulate cognition and body 

physiology through the hypothalamic–pituitary axis (HPA). The effects of 

the hypothalamus can also involve the immune system, as it heavily 

innervates the thymus and several immune-system molecules can affect 

synaptic plasticity and cognition. The parasympathetic innervation of the gut 

by the vague nerve provides sensory information to the brain, enabling gut 

activity to influence emotions. In turn, emotions can also influence the 

viscera through parasympathetic afferents in the vague nerve. Vagal nerve 

stimulation is being used therapeutically to treat chronic depression. 

2.4 Effects of nutrients on cognition 

Several dietary components have been identified as having effects on 

cognitive abilities (Table 2.1 ). Dietary factors can affect multiple brain 

processes by regulating neurotransmitter pathways, synaptic transmission, 
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membrane fluidity and signal-transduction pathways. This section focuses on 

recent evidence that shows the capacity of nutrients to affect neural pathways 

that are associated with synaptic plasticity. 
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Table (2.1): Select nutrients that affect cognitive function 

Nutrient 

effects on cognition and 

emotion food sources 

Omega-3 fatty 

acids (for example, 

docosahexaenoic 

acid) 

Amelioration of cognitive 

decline in the elderly  basis for 

treatment in patients with mood 

disorders ; improvement of 

cognition in traumatic brain 

injury in rodents ; amelioration 

of cognitive decay in mouse 

model of Alzheimer‘s disease  

Fish (salmon), flax 

seeds, krill, chia, kiwi 

fruit, butternuts, 

walnuts 

Curcumin Amelioration of cognitive decay 

in mouse model of Alzheimer‘s 

disease ; amelioration of 

cognitive decay in traumatic 

brain injury in rodent  

Turmeric (curry 

spice) 

Flavonoids Cognitive enhancement in 

combination with exercise in 

rodents ; improvement of 

cognitive function in the elderly  

Cocoa, green tea, 

Ginkgo tree, citrus 

fruits, wine (higher in 

red wine), dark 

chocolate 

Saturated fat Promotion of cognitive decline 

in adult rodents
 
aggravation of 

cognitive impairment after brain 

trauma in rodents ; exacerbation 

of cognitive decline in aging 

humans  

Butter, ghee, suet, 

lard, coconut oil, 

cottonseed oil, palm 

kernel oil, dairy 

products (cream, 

cheese), meat 

B vitamins Supplementation with vitamin 

B6, vitamin B12 or folate has 

positive effects on memory 

performance in women of 

various ages ; vitamin B12 

improves cognitive impairment 

in rats fed a choline-deficient 

diet  

Various natural 

sources. Vitamin B12 

is not available from 

plant products 

Vitamin D Important for preserving 

cognition in the elderly  

Fish liver, fatty fish, 

mushrooms, fortified 

products, milk, soy 

milk, cereal grains 
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Nutrient 

effects on cognition and 

emotion food sources 

Vitamin E Amelioration of cognitive 

impairment after brain trauma in 

rodents    reduces cognitive 

decay in the elderly  

Asparagus, avocado, 

nuts, peanuts, olives, 

red palm oil, seeds, 

spinach, vegetable 

oils, wheatgerm 

Choline Reduction of seizure-induced 

memory impairment in rodents a 

review of the literature reveals 

evidence for a causal 

relationship between dietary 

choline and cognition in humans 

and rats  

Egg yolks, soy beef, 

chicken, veal, turkey 

liver, lettuce 

Combination of 

vitamins (C, E, 

carotene) 

Antioxidant vitamin intake 

delays cognitive decline in the 

elderly  

Vitamin C: citrus 

fruits, several plants 

and vegetables, calf 

and beef liver. 

Vitamin E: see above 

Calcium, zinc, 

selenium 

High serum calcium is 

associated with faster cognitive 

decline in the elderly ; reduction 

of zinc in diet helps to reduce 

cognitive decay in the elderly ; 

lifelong low selenium level 

associated with lower cognitive 

function in humans  

Calcium: milk, coral. 

Zinc: oysters, a small 

amount in beans, nuts, 

almonds, whole 

grains, sunflower 

seeds. Selenium: nuts, 

cereals, meat, fish, 

eggs 

Copper Cognitive decline in patients 

with Alzheimer‘s disease 

correlates with low plasma 

concentrations of copper  

Oysters, beef/lamb 

liver, Brazil nuts, 

blackstrap molasses, 

cocoa, black pepper 

Iron Iron treatment normalizes 

cognitive function in young 

women  

Red meat, fish, 

poultry, lentils, beans 
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2.5 Best Foods to Boost Brain and Memory: 

2.5.1 Fatty Fish 

When people talk about brain foods, fatty fish is often at the top of the list. 

This type of fish includes salmon, trout and sardines, which are all rich 

sources of omega-3 fatty acids . 

About 60% of your brain is made of fat, and half of that fat is the omega-3 

kind. 

Your brain uses omega-3s to build brain and nerve cells, and these fats are 

essential for learning and memory. 

Omega 3-s also has a couple additional benefits for your brain. 

For one thing, they may slow age-related mental decline and help ward off 

Alzheimer‘s disease on the flip side, not getting enough omega-3s is linked 

to learning impairments, as well as depression. 

In general, eating fish seems to have positive health benefits.  

One study found that people who ate baked or broiled fish regularly had 

more gray matter in their brains. Gray matter contains most of the nerve cells 

that control decision making, memory and emotion. Overall, fatty fish is an 

excellent choice for brain health. 

Summary: 

Fatty fish is a rich source of omega-3s, a major building block of the brain. 

Omega-3s play a role in sharpening memory and improving mood, as well as 

protecting your brain against decline. 

https://www.healthline.com/nutrition/17-health-benefits-of-omega-3
https://www.healthline.com/nutrition/11-health-benefits-of-fish
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2.5.2 Coffee   

If coffee is the highlight of your morning, you‘ll be glad to hear that it‘s 

good for you. 

Two main components in coffee — caffeine and antioxidants — help your 

brain. 

The caffeine in coffee has a number of positive effects on the brain, 

including:  

 Increased alertness: Caffeine keeps your brain alert by blocking 

adenosine, a chemical messenger that makes you sleepy .Improved 

mood: Caffeine may also boost some of your ―feel-good‖ 

neurotransmitters, such as serotonin. 

 Sharpened concentration: One study found that when participants 

drank one large coffee in the morning or smaller amounts throughout 

the day, they were more effective at tasks that required concentration. 

Drinking coffee over the long term is also linked to a reduced risk of 

neurological diseases, such as Parkinson‘s and Alzheimer‘s. 

This could at least be partly due to coffee‘s high concentration of 

antioxidants. 

Summary: 

Coffee can help boost alertness and mood. It may also offer some protection 

against Alzheimer‘s, thanks to its caffeine and antioxidants. 

2.5.3 Blueberries 

Blueberries provide numerous health benefits, including some that are 

specifically for your brain. 

https://www.healthline.com/nutrition/top-13-evidence-based-health-benefits-of-coffee
https://www.healthline.com/nutrition/what-is-caffeine
https://www.healthline.com/nutrition/10-proven-benefits-of-blueberries
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Blueberries and other deeply colored berries deliver anthocyanins, a group of 

plant compounds with anti-inflammatory and antioxidant effects. 

Antioxidants act against both oxidative stress and inflammation, conditions 

that may contribute to brain aging and neurodegenerative diseases. 

Some of the antioxidants in blueberries have been found to accumulate in the 

brain and help improve communication between brain cells. Animal studies 

have shown that blueberries help improve memory and may even delay 

short-term memory loss. 

Try sprinkling them on your breakfast cereal or adding them to a smoothie. 

Summary: 

Blueberries are packed with antioxidants that may delay brain aging and 

improve memory. 

2.5.4 Turmeric 

Turmeric has generated a lot of buzz recently.  

This deep-yellow spice is a key ingredient in curry powder and has a number 

of benefits for the brain. 

Curcumin, the active ingredient in turmeric, has been shown to cross the 

blood-brain barrier, meaning it can directly enter the brain and benefit the 

cells there.  

It‘s a potent antioxidant and anti-inflammatory compound that has been 

linked to the following brain benefits:  

https://www.healthline.com/nutrition/top-10-evidence-based-health-benefits-of-turmeric
https://www.healthline.com/nutrition/antioxidants-explained
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 May benefit memory: Curcumin may help improve memory in 

people with Alzheimer‘s. It may also help clear the amyloid plaques 

that are a hallmark of this disease. 

 Eases depression: It boosts serotonin and dopamine, which both 

improve mood. One study found curcumin improved depression 

symptoms just as much as an antidepressant over six weeks. 

 Helps new brain cells grow: Curcumin boosts brain-derived 

neurotrophic factor, a type of growth hormone that helps brain cells 

grow. It may help delay age-related mental decline, but more research 

is needed  

To reap the benefits of curcumin, try cooking with curry powder, adding 

turmeric to potato dishes to turn them golden or making turmeric tea. 

Summary: 

Turmeric and its active compound curcumin have strong anti-inflammatory 

and antioxidant benefits, which help the brain. In research, it has reduced 

symptoms of depression and Alzheimer‘s disease. 

2.5.5. Broccoli 

Broccoli is packed with powerful plant compounds, including antioxidants . 

It‘s also very high in vitamin K, delivering more than 100% of the 

Recommended Daily Intake (RDI) in a 1-cup (91-gram) serving .  

This fat-soluble vitamin is essential for forming sphingolipids, a type of fat 

that‘s densely packed into brain cells. 

A few studies in older adults have linked a higher vitamin K intake to better 

memory. 

https://www.healthline.com/nutrition/foods/broccoli
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Beyond vitamin K, broccoli contains a number of compounds that give it 

anti-inflammatory and antioxidant effects, which may help protect the brain 

against damage. 

Summary: 

Broccoli contains a number of compounds that have powerful antioxidant 

and anti-inflammatory effects, including vitamin K. 

Take our free 3-question diet quiz 

Our free assessment ranks the best diets for you based on your answers to 3 

quick questions. 

2.5.6 Pumpkin Seeds 

Pumpkin seeds contain powerful antioxidants that protect the body and brain 

from free radical damage. 

They‘re also an excellent source of magnesium, iron, zinc and copper.    

Each of these nutrients is important for brain health:  

 Zinc: This element is crucial for nerve signaling. Zinc deficiency has 

been linked to many neurological conditions, including Alzheimer‘s 

disease, depression and Parkinson‘s disease.  

 Magnesium: Magnesium is essential for learning and memory. Low 

magnesium levels are linked to many neurological diseases, including 

migraines, depression and epilepsy  

 Copper: Your brain uses copper to help control nerve signals. And 

when copper levels are out of whack, there‘s a higher risk of 

neurodegenerative disorders, such as Alzheimer‘s. 

https://www.healthline.com/nutrition/11-benefits-of-pumpkin-seeds
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 Iron: 

  Iron deficiency is often characterized by brain fog and impaired brain 

function. 

The research focuses mostly on these micronutrients, rather than pumpkin 

seeds themselves. However, since pumpkin seeds are high in these 

micronutrients, you can likely reap their benefits by adding pumpkin seeds to 

your diet. 

Summary: 

Pumpkin seeds are rich in many micronutrients that are important for brain 

function, including copper, iron, magnesium and zinc. 

2.5.7 Dark Chocolate 

Dark chocolate and cocoa powder are packed with a few brain-boosting 

compounds, including flavonoids, caffeine and antioxidants. 

Flavonoids are a group of antioxidant plant compounds. 

The flavonoids in chocolate gather in the areas of the brain that deal with 

learning and memory. Researchers say these compounds may enhance 

memory and also help slow down age-related mental decline. In fact, a 

number of studies back this up. 

In one study including over 900 people, those who ate chocolate more 

frequently performed better in a series of mental tasks, including some 

involving memory, than those who rarely ate it. Chocolate is also a 

legitimate mood booster, according to research. 

https://www.healthline.com/nutrition/7-health-benefits-dark-chocolate
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One study found that participants who ate chocolate experienced increased 

positive feelings, compared to participants who ate crackers. However, it‘s 

still not clear whether that‘s because of compounds in the chocolate, or 

simply because the yummy flavor makes people happy. 

Summary: 

The flavonoids in chocolate may help protect the brain. Studies have 

suggested that eating chocolate could boost both memory and mood. 

2.5.8 Nuts 

Research has shown that eating nuts can improve markers of heart health, 

and having a healthy heart is linked to having a healthy brain. A 2014 review 

showed that nuts can improve cognition and even help prevent 

neurodegenerative diseases. 

Also, another large study found that women who ate nuts regularly over the 

course of several years had a sharper memory, compared to those who didn‘t 

eat nuts. Several nutrients in nuts, such as healthy fats, antioxidants and 

vitamin E, may explain their brain-health benefits. 

Vitamin E shields cell membranes from free radical damage, helping slow 

mental decline.  

While all nuts are good for your brain, walnuts may have an extra edge, 

since they also deliver omega-3 fatty acids.   

Summary: 

Nuts contain a host of brain-boosting nutrients, including vitamin E, healthy 

fats and plant compounds. 

https://www.healthline.com/nutrition/9-healthy-nuts
https://www.healthline.com/nutrition/foods/walnuts
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2.5.9 Oranges 

You can get all the vitamin C you need in a day by eating one medium 

orange. 

Doing so is important for brain health, since vitamin C is a key factor in 

preventing mental decline. 

Eating sufficient amounts of vitamin C-rich foods can protect against age-

related mental decline and Alzheimer‘s disease, according to a 2014 review 

article.  

Vitamin C is a powerful antioxidant that helps fight off the free radicals that 

can damage brain cells. Plus, vitamin C supports brain health as you. 

You can also get excellent amounts of vitamin C from bell peppers, guava, 

kiwi, tomatoes and strawberries. 

Summary: 

Oranges and other foods that are high in vitamin C can help defend your 

brain against damage from free radicals. 

2.5.10 Eggs 

Eggs are a good source of several nutrients tied to brain health, including 

vitamins B6 and B12, folate and choline. 

Choline is an important micronutrient that your body uses to create 

acetylcholine, a neurotransmitter that helps regulate mood and memory. 

Two studies found that higher intakes of choline were linked to better 

memory and mental function. 

https://www.healthline.com/nutrition/foods/oranges
https://www.healthline.com/nutrition/does-vitamin-c-help-with-colds
https://www.healthline.com/nutrition/10-proven-health-benefits-of-eggs
https://www.healthline.com/nutrition/what-is-choline
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Nevertheless, many people don‘t get enough choline in their diet.  

Eating eggs is an easy way to get choline, given that egg yolks are among the 

most concentrated sources of this nutrient.  

Adequate intake of choline is 425 mg per day for most women and 550 mg 

per day for men, with just a single egg yolk containing 112 mg . 

Furthermore, the B vitamins have several roles in brain health. 

To start, they may help slow the progression of mental decline in the elderly 

. 

Also, being deficient in two types of B vitamins — folate and B12 — has 

been linked to depression . 

Folate deficiency is common in elderly people with dementia, and studies 

show that folic acid supplements can help minimize age-related mental 

decline . 

B12 is also involved in synthesizing brain chemicals and regulating sugar 

levels in the brain . 

It‘s worth noting that there‘s very little direct research on the link between 

eating eggs and brain health. However, there is research to support the brain-

boosting benefits of the nutrients found in eggs. 

Summary: 

Eggs are a rich source of several B vitamins and choline, which are 

important for proper brain functioning and development, as well as 

regulating mood. 
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2.5.11 Green Tea 

As is the case with coffee, the caffeine in green tea boosts brain function. 

In fact, it has been found to improve alertness, performance, memory and 

focus . 

But green tea also has other components that make it a brain-healthy 

beverage.  

One of them is L-theanine, an amino acid that can cross the blood-brain 

barrier and increase the activity of the neurotransmitter GABA, which helps 

reduce anxiety and makes you feel more relaxed. 

L-theanine also increases the frequency of alpha waves in the brain, which 

helps you relax without making you feel tired.  

One review found that the L-theanine in green tea can help you relax by 

counteracting the stimulating effects of caffeine , 

It‘s also rich in polyphenols and antioxidants that may protect the brain from 

mental decline and reduce the risk of Alzheimer‘s and Parkinson‘s. 

Plus, green tea has been found to improve memory.  

Summary: 

Green tea is an excellent beverage to support your brain. Its caffeine content 

boosts alertness, while its antioxidants protect the brain and L-theanine helps 

you relax. 

 

  

https://www.healthline.com/nutrition/top-10-evidence-based-health-benefits-of-green-tea
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CHAPTER THREE 

METHODOLOGY 

 3.1 Methodology: 

        The current is cross-sectional and data was conducted in public and 

private basic school students in Sudan , Khartoum(Bahri) , Forty students , 

their ages range from 13-16, randomly selected including (20)males 

and(20)females in 2019-2020 school year . We could response in the data 

collection from male and female schools under supervisor. Face to face 

specific questionnaires were distributed for the students to collect 

information from them about, demographic and socio-economic, personal 

data (name, school, gender and age). Anthropometric data (weight 

,height).Eating Habits(appetite, number of meals/day, main meal, skipping 

meals, food likes and dislikes, snacking, number of meals eaten 

outside/week , worrying about weight, dieting and food habits). 

3.2 Methods 

3.2.1 Socio-demographic data: 

          This includes question on basic including information about number of 

members in the family, the rank of the student in siblings.it also collects data 

on participant‘s characteristics as: the age, educational status of the fathers 

and mothers, occupational and employment status, income source, average 

of household income, place of residence, and type of dwelling. Social status 

of the family was done according to (park and park, 1979). 
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3.2.2 Anthropometric data: 

           The weight and height of the students in the two groups (boy and girl) 

were assessed. Height was measured by a meter. The students were standing 

without shoes on a flat surface with feet parallel and heel together, and the 

head, back and heels in contact with the vertical board. The height was 

recorded to the nearest 0.1 cm (WHO, 1995). Weight of students was 

determined by using a common balance. 

            Anthropometric indices are combination measurements. They are 

essential for the interpretation of measurements. In adolescents, the four 

most commonly used indices are weight-for-height, height for-age, weight-

for-age and BMI-for-age. 

3.2.2.1 Weight (w t): 

        The plate from scale was used to measure weight for participating 

adolescents. The scale should be placed on a flat, hard surface. We should 

make sure that the scale is at zero before measuring the weight. The student 

should stand in the middle of the scale‘s platform without touching anything 

and with the body weight equally distributed on both feet .The weight should 

be read to the nearest 100g (0.1 kg) and should be recorded. The subject 

asked to be wearing light clothes as possible (Robert, et al., 2003). 

3.2.2.2 Height (H t): 

        Height was measured using vertical measuring board for adults. The 

student stood bare footed on a flat platform, with feet parallel and with heels, 

buttocks, shoulders and back of head touching the upright surface. The head 

was held comfortable erect, with the over border of the orbit in the same 

horizontal plane and measuring neared to 0.1cm. 

     In the same day of interview, the students were asked to recall type and 

quantity of all foods and beverages that consumed during the school day, and 
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they were also asked to record the food intake during the lifestyle in their 

homes and the amount in units or parts then collect the questioners from 

them when they could write. The students whom could not write were 

interviewed again, or by telephone (day by day).  

3.2.3 Statistical Analysis: 

The statistical analysis included: 

 Descriptive Statistics: arithmetic mean or average, median and standard 

deviation.  

 The results were analyzed by SPSS statistical package version and the 

results were tabulated. 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

4.1 Al Qabas Boys School: 

The level of significance value at 5% indicates that these factors are highly 

significant, except for the mother's education level .There is a good positive 

relationship between intelligence and variable "x2" . 

There is an inverse relationship between intelligence and variables 

"x1,x3,x4,x5,x6 " . 

 

Table (4.1): shows the significant effect of the factors (x1 - x6) on the 

student‘s academic achievement:  

Factors  Degree of 

correlation 

Standard Error P-value 

X1 -3.0 0.229334 0.000902 

X2 0.93 0.114573 0.003894 

X3 -22.0 2.610061 0.003488 

X4 -66.3 4.104559 0.000516 

X5 -23.0 2.720928 0.003475 

X6 -1.6 2.779141 0.586268 

whereas : 

X1 = Weight 

X2 = Height 

X3 = Father's work 

X4 = Average income 

X5 = Father's education 
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X6 = Mother's education  

the relationship between intelligence and food behavior was : 

1. There is a good positive relationship between intelligence and variable 

"4" 

2. There is no correlation between intelligence and variables " 3, 8, 17, 23 

" 

3. There is an inverse relationship between intelligence and variables " 7, 

5, 11,9,10,13,14,20,21 " . 

4. There is a weak positive relationship between intelligence and the 

variables " 1,2,6,12,15,16,18,19,22" . 
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Table (4.2 ): shows the relationship between intelligence (academic 

performance) and food behavior  

 

 

The degree 

of 

correlation Factors 

0.07 Eat the main meals regularly '1' 

0.51 

  I have an appetite for timely meals 2                                           

        

0 Eat fast food during the day      '3'                                           

0.73 

   I prefer eating meals out '4'                                                         

                                             

-0.39 Do you follow a regular diet?'5' 

0.11 I hate some types of food  '6' 

-0.27 I keep meals on time '7' 

0 the breakfast '8' 

-0.1 the lunch '9' 

-0.29 the Dinner '10' 

-0.46 I care about the type of food during the meal '11' 

0.31 Pay attention to the amount of food only '12'       

-0.05 Better eat canned food '13' 

-0.31 I prefer eating food at home '14' 

0.44 I prefer eating food at school '15' 

0.44 Do you replace the main meal with meals or something else? '16' 

0 The mother supervises the preparation of food for us '17' 

0.39 Do you prefer eating breakfast early in the morning '18' 

0.18   Do you prefer to have lunch in the evening '19'  

-0.39 Do you prefer to have milk only for dinner? '20'  

-0.39 

Do some meals have an effect on your ability to absorb? Select 

the meal '21' 

0.25 Do you eat fruits and vegetables? '22' 

0 The mother is concerned with the type and shape of the food ' 23' 
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4.2 Al Qabas Girls School : 

The significance value of these factors are lowly . 

There is a good positive relationship between intelligence and variable 

"x4,x5,x6" . 

There is strong an inverse relationship between intelligence and variables 

 "x1,x3 " . 

There is a weak positive relationship between intelligence and variable"x2" 

Table (4.3): shows the significant effect of the factors (x1 - x6) on the 

student‘s academic achievement :  

Factors Degree of 

correlation 

Standard Error P-value 

X1 -0.8 0.761377 0.333976 

X2 0.2 0.818786 0.7406 

X3 -37.7 17.86897 0.125209 

X4 27.4 26.45595 0.375943 

X5 19.4 34.22518 0.610274 

X6 1.4 12.55151 0.914503 

whereas : 

X1 = Weight 

X2 = Height 

X3 = Father's work 

X4 = Average income 

X5 = Father's education 

X6 = Mother's education 
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The relationship between academic performance (intelligence) and food 

behavior was: 

1. There is no good positive relationship between intelligence and this 

variables .  

2. There is no relationship between intelligence and variables "12, 23 

" . 

3. There is an inverse relationship between intelligence and variables 

" 1,3.4.6,9,10,11,18,19,20,21 " . 

4. There is a weak positive relationship between intelligence and the 

variables " 2,5,7,8,13,14,15,16,17, 22 " . 
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Table (4.4): shows the relationship between intelligence (academic 

performance) and food behavior  

. 

The degree 

of 

correlation Factors 

-0.34 Eat the main meals regularly '1' 

0.28 

  I have an appetite for timely meals   2                                         

        

-0.11 Eat fast food during the day      '3'                                           

-0.03 

   I prefer eating meals out '4'                                                         

                                             

0.11 Do you follow a regular diet?'5' 

-0.45 I hate some types of food  '6' 

0.30 I keep meals on time '7' 

0.05 the breakfast '8' 

-0.49 the lunch '9' 

-0.15 the Dinner '10' 

-0.20 I care about the type of food during the meal '11' 

0.00 Pay attention to the amount of food only '12'       

0.30 Better eat canned food '13' 

0.30 I prefer eating food at home '14' 

0.18 I prefer eating food at school '15' 

0.45 Do you replace the main meal with meals or something else? '16' 

0.30 The mother supervises the preparation of food for us '17' 

-0.23 Do you prefer eating breakfast early in the morning '18' 

-0.43   Do you prefer to have lunch in the evening '19'  

-0.10 Do you prefer to have milk only for dinner? '20'  

-0.20 

Do some meals have an effect on your ability to absorb? Select 

the meal '21' 

0.26 Do you eat fruits and vegetables? '22' 

0.00 The mother is concerned with the type and shape of the food ' 23' 
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4.3  Al Wadi al akhdar Boys School  : 

The significance value of these factors are lowly . 

There is a good positive relationship between intelligence and variable 

"x1,x2,x4,x5" . 

There is strong an inverse relationship between intelligence and variables 

 " x3,x6 " . 

Table (4.5): shows the significant effect of the factors (x1 - x6) on the 

student‘s academic achievement: 

 Whereas: 

X1 = Weight 

X2 = Height 

X3 = Father's work 

X4 = Average income 

X5 = Father's education 

X6 = Mother's education 

 

 

 

 

Factors 
Degree of 

correlation 
Standard Error p- value 

X1 26.8 9.661336 0.068798 

X2 16.2 11.10019 0.240476 

X3 -72.3 57.68672 0.298726 

X4 113.3 56.78865 0.139976 

X5 117.3 69.90312 0.191753 

X6 -239.6 125.2052 0.151476 
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The relationship between intelligence and food behavior: 

1. There is no a good extreme relationship between intelligence and 

variables . 

2. There is no relationship between intelligence and variables " 12, 23 " 

3. There is an inverse relationship between intelligence and variables " 

1,3,6,9,10,11,18,20,21" 

4. There is a weak  extreme relationship between intelligence and the 

variables " 2,5,7,8,13,14.15,16,17,22 " . 
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Table (4.6): shows the relationship between intelligence (academic 

performance) and food behavior  

 

The degree 

of 

correlation Factors 

-0.34 Eat the main meals regularly '1' 

0.28 

  I have an appetite for timely  meals  2                                         

       

-0.11 Eat fast food during the day      '3'                                           

-0.03 

   I prefer eating meals out '4'                                                         

                                             

0.11 Do you follow a regular diet?'5' 

-0.45 I hate some types of food  '6' 

0.30 I keep meals on time '7' 

0.05 the breakfast '8' 

-0.49 the lunch '9' 

-0.15 the Dinner '10' 

-0.20 I care about the type of food during the meal '11' 

0.00 Pay attention to the amount of food only '12'       

0.30 Better eat canned food '13' 

0.30 I prefer eating food at home '14' 

0.18 I prefer eating food at school '15' 

0.45 Do you replace the main meal with meals or something else? '16' 

0.30 The mother supervises the preparation of food for us '17' 

-0.23 Do you prefer eating breakfast early in the morning '18' 

-0.43   Do you prefer to have lunch in the evening '19'  

-0.10 Do you prefer to have milk only for dinner? '20'  

-0.20 

Do some meals have an effect on your ability to absorb? Select 

the meal '21' 

0.26 Do you eat fruits and vegetables? '22' 

0.00 The mother is concerned with the type and shape of the food ' 23' 
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4.4 Al Wadi al akhdar Girls School  : 

The significance value of these factors are lowly . 

There is a good positive relationship between intelligence and variable 

"x1,x2,x3,x6" . 

There is strong an inverse relationship between intelligence and variables 

 " x4,x5 " . 

Table (4.7): shows the significant effect of the factors (x1 - x6) on the 

student‘s academic achievement : 

Factors Degree of correlation Standard Error P-value 

X1 0.84 4.412694 0.860842 

X2 4.82 14.80711 0.766082 

X3 21.43 72.80943 0.787633 

X4 -15.1 129.7976 0.914661 

X5 -73.9 86.86211 0.457182 

X6 7.05 89.48565 0.942134 

whereas : 

X1 = Weight 

X2 = Height 

X3 = Parent's work 

X4 = Average income 

X5 = Father's education 

X6 = Mother's education  

The relationship between intelligence and food behavior  : 

1. There is no a good extreme relationship between intelligence and 

variables . 

2. There is no relationship between intelligence and variables "14,17,21" 

. 
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3. There is an inverse relationship between intelligence and variables 

"6,4,3,15,16,12,13,18,19,22,23" 

4.  There is a weak  extreme relationship between intelligence and the 

variables " 1,2,5,5,7,4,10,9,8" .  
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Table (4.8): shows the relationship between intelligence (academic 

performance) and food behavior  

 

 

The degree 

of 

correlation Factors 

0.47 Eat the main meals regularly '1' 

0.40 

  I have an appetite for timely  meals  2                                         

         

-0.34 Eat fast food during the day      '3'                                           

-0.14 

   I prefer eating meals out '4'                                                         

                                             

0.47 Do you follow a regular diet?'5' 

-0.47 I hate some types of food  '6' 

0.47 I keep meals on time '7' 

0.49 the breakfast '8' 

0.47 the lunch '9' 

0.33 the Dinner '10' 

0.47 I care about the type of food during the meal '11' 

-0.62 Pay attention to the amount of food only '12'       

-0.43 Better eat canned food '13' 

0.0. I prefer eating food at home '14' 

-0.16 I prefer eating food at school '15' 

-0.49 Do you replace the main meal with meals or something else? '16' 

0.00 The mother supervises the preparation of food for us '17' 

-0.06 Do you prefer eating breakfast early in the morning '18' 

-0.24   Do you prefer to have lunch in the evening '19'  

-0.49 Do you prefer to have milk only for dinner? '20'  

0.00 

Do some meals have an effect on your ability to absorb? Select 

the meal '21' 

-0.47 Do you eat fruits and vegetables? '22' 

-0.34 The mother is concerned with the type and shape of the food ' 23' 
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CHAPTER FIVE 

CONCLUSION AND RECOMMENDATIONS 

         5.1 Conclusion: 

God Almighty has created many foods that have important benefits in 

building the brain and its growth and development by containing important 

and necessary nutrients, so the human brain needs to eat food in sufficient 

quantities to obtain energy and work efficiently. 

Sufficient nutrient intake is very important during adolescent cognitive 

development. There was a significant association between adolescent dietary 

intake and adolescent‘s rate of academic performance (intelligent) level.  

5.2 Recommendations: 

Based on this study, it's recommend the following: 

1. Taking care of students' meals in schools.   

2. Paying attention to education and awareness of the importance of proper 

nutrition for children during childhood. 

3. Further studies are needed intelligence quotient (IQ) tests and blood test. 
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Images of questionnaire  
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