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Abstract  

       This study investigates the effect of a healthy balanced diet on the academic achievement of secondary school 
students. Given the well-established involvement of nutrition in cognitive development and mental 
performance, the research examines the relationship between students' dietary habits and their academic 
achievement. The study was conducted on April 6th and 7th, 2025, at Martyr Major General Tariq Al-Marjawi 
School, using an online questionnaire distributed to 77 students. The questionnaire consisted of 10 items 
assessing students' eating behaviours, vitamin and nutrient intake, hydration habits, and awareness of diet's 
academic benefits. Academic achievement was categorized based on previous semester grades into Excellent, 
Moderate, or Weak. Statistical analysis using logistic regression test showed that 9 out of 10 dietary behaviors 
had a statistically significant association with higher academic performance (p < 0.05), including the consumption 
of protein-rich foods, fruits and vegetables, vitamin-rich foods, and proper hydration. Notably, students who 
practiced healthier dietary habits were significantly more likely to  attain higher academic grades, with odds ratios 
ranging from 1.17 to 1.5. The findings confirm a strongly positive correlation between nutrition and academic 
outcomes, stressing the necessity for improved nutritional awareness and dietary practices among adolescents. 
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Therefore, it is recommended that educational institutions and policymakers to spread awareness about balanced 
diets in order to enhance students’ academic performance. 

Key words: Balanced diet, student achievement, dietary habits, secondary-stage student 

1. Introduction  

      Nutrition plays a vital role in cognitive 
development and academic achievement, 
particularly among adolescents in secondary schools. 
A healthy, balanced diet provides essential nutrients 
that support brain functions such as concentration 
and memory, which are crucial for academic success. 
Researches have shown that students who maintain 
a nutritious diet, including enough intake of 
proteins, vitamins, and minerals, tend to perform 
better in classroom than those with poor dietary 
habits (Adolphus et al. 2013). 

       Malnutrition, which can be either in the form 
of undernutrition or overconsumption of unhealthy 
foods, has been also linked to impaired cognitive 
abilities, reduced attention span, and lower 
academic performance (Taras, 2005). One of the 
most critical dietary factors influencing learning is 
breakfast consumption. Studies indicate that 
students who regularly eat a balanced breakfast show 
better memory, problem-solving skills, and 
concentration compared to those who skip breakfast 
(Hoyland et al. 2009). 

     Furthermore, specific nutrient deficiencies, such 
as insufficient amounts of iron, omega-3 fatty acids, 
and vitamin B12, have been associated with poor 
cognitive performance and increased fatigue, 
leading to lower academic achievement (Benton, 
2008). On the other hand, a diet high in processed 
foods, sugars, and unhealthy fats has been found to 
impair learning abilities (Florence et al. 2008). 

       Unfortunately there is an increased  prevalence 
of unhealthy dietary habits among adolescents, so it 
is essential to investigate the relationship between 
nutrition and academic performance. This research 
aims to explore how a healthy, balanced diet affects 
secondary school students' academic achievements, 
emphasizing the importance of proper dietary habits 
in order to enhance the cognitive abilities, learning 
effectiveness, and overall school performance. 

2. Theoretical framework 

      A balanced diet consists of the 7 nutrients  in 
their correct proportions. In this section each 
nutrient is discussed along with its benefits to the 
body and food sources in which this nutrient can be 
found. 

a. Carbohydrates  

The Importance of Carbohydrates in Nutrition  

      Wasyluk et al. (2019) explain that carbohydrates 
are the primary energy source for the human body, 
accounting for approximately 50–60% of daily 
caloric intake. They are especially crucial for the 
central nervous system (CNS), which determines 
carbohydrate requirements based how much  energy 
is needed. 

      StatPearls (2023) suggests that carbohydrates 
offer multiple health benefits, particularly when it is 
consumed in complex forms such as whole grains, 
vegetables, fruits, legumes and cereals etc. These 
complex carbohydrates are digested slowly, leading 
to a gradual release of energy and stable blood sugar 
levels. Furthermore, dietary fibres which is  a crucial 
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carbohydrate found in these foods, supports 
digestive health, promotes a feeling of fullness, and 
helps manage cholesterol levels. Numerous studies 
indicate that diets fibre-rich food may reduce the 
incidence of type 2 diabetes, obesity, and 
cardiovascular diseases. 

Sources of Carbohydrate 

      Ludwig et al. (2018) demonstrated that whole 
grain sources such as oats, brown rice, and whole 
wheat contain slowly digestible carbohydrates and 
dietary fibres that beneficially regulate glucose 
metabolism of the body.  

      Reynolds et al. (2019) further established 
through their Lancet meta-analysis that the fruits 
and vegetables contains natural beneficial sugars such 
as fructose and maltose which are better than the 
processed sugars that can lead to cardiovascular and 
metabolic disorders. 

      By Messina  and  Victor (2022) explained that 
legume, including chickpeas and lentils, are 
particularly important  due to their resistant starch 
content, which serves as a substrate for  a healthy gut 
microbiota. 

      Deehan et al. (2020) provided mechanistic 
evidence in Cell Host & Microbe that lactose and 
galacto-oligosaccharides and other dairy-derived 
carbohydrates promote a diversified  gut 
microbiome. 

b. Protein  

Impact of Protein on Students’ Academic 
Achievement: 

       According to Wu (2016), protein plays a vital 
role in the development and upkeep of body 
tissues. It supplies amino acids, which are essential 
for producing enzymes, hormones, and 

components of the immune system. Getting 
enough protein is especially important during 
periods of growth and change, such as pregnancy, 
childhood, and aging. Both insufficient and 
excessive protein intake can lead to health issues. 

      Leidy and Casperson (2021) suggest that protein 
intake may improve executive function and 
working memory, especially during cognitively 
demanding tasks. 

Protein-rich foods: 

      According to Langyan et al. (2022), plant-based 
proteins are a sustainable and health-promoting 
alternative to animal-based proteins, offering 
essential amino acids, aiding in the management of 
chronic diseases, and being abundant in cereals, 
legumes, pseudocereals, nuts, and seeds, which 
together contribute to 57% of global protein intake. 

c. Lipids 

Functional Role in the Brain 

      Chianese et al. (2018) highlighted that Lipids 
constitute approximately half of the brain’s dry 
weight and are vital for supporting synaptic 
plasticity, facilitating neurotransmission, and 
ensuring overall brain functionality. 

Benefits of Healthy Fats 

        Osman & Nawara (2021) omega-3 fatty acids 
,such as Docosahexaenoic Acid  (DHA) and 
Eicosapentaenoic Acid (EPA) from fish, and Alpha-
Linolenic Acid (ALA) from walnuts and flaxseeds, 
are essential for maintaining brain health. Its benefits 
includes: 

1.Reduce brain inflammation 
2.Promote neurogenesis and synaptic plasticity, 
enhancing memory and learning 
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3.Offer protection against brain injuries and lower 
the risk of depression and Alzheimer’s disease 
4.DHA is particularly important during pregnancy 
and early childhood for healthy brain development 
Negative Impact of Unhealthy Fats 

        Osman & Nawara (2021) mentioned that diets 
high in saturated and trans fats contribute to 
oxidative stress and inflammation in the brain, 
particularly affecting the hippocampus (responsible 
for memory) and hypothalamus (regulates body 
weight). 

       In addition to that they mentioned that the trans 
fats—found in products like margarine, frostings, 
and processed snacks—are linked to a higher risk of 
cognitive decline, anxiety, and Alzheimer’s disease; 
so consequently, the excessive consumption of 
unhealthy fats can suppress neurogenesis and reduce 
levels of brain-derived neurotrophic factor (BDNF), 
hindering learning and memory. 

The following section will include the health 
benefits of fat-soluble vitamins, water-soluble 
vitamins and minerals and their sources are 
vegetables and fruits  

d. Fat-soluble Vitamins  

Vitamin A and Cognitive Development  

       Ross and Zolfaghari (2000) state that vitamin A 
is essential for the maintenance of vision, immune 
competence, and cellular communication. In the 
context of cognitive development, retinoic acid—
the active metabolite of vitamin A—regulates gene 
expression in the brain and supports synaptic 
plasticity, a key factor in learning and memory 
processes and its deficiency has been linked to 
impaired visual processing and weakened immune 

responses, which can negatively affect school 
attendance and performance.  

Vitamin D and Brain Function  

       Holick (2007) explains that vitamin D plays a 
role beyond bone health, including its involvement 
in neurotransmission and neuroprotection. The 
presence of vitamin D receptors in the brain suggests 
a direct influence on mood regulation, memory, and 
executive functioning.  

Vitamin E as a Neuroprotective Antioxidant  

       Traber and Atkinson (2007) highlight that 
vitamin E functions as a major antioxidant, 
protecting cell membranes from oxidative 
damage—a process that can contribute to 
neurodegeneration if uncontrolled. Its role in 
preserving neuronal structure and function makes it 
crucial for maintaining mental clarity and learning 
capacity, particularly under stress.  

Vitamin K and Neural Health  

       Ferland (2012) notes that vitamin K contributes 
to cognitive health by supporting neuronal 
signalling and protection against oxidative stress. It 
also aids in the synthesis of sphingolipids, essential 
components of brain cell membranes. Lower levels 
of vitamin K have been linked with decreased 
cognitive performance in older adults.  

Vitamin A and Immune Function  

       Ross and Zolfaghari (2000) explain that 
vitamin A plays a crucial role in immune function by 
maintaining the integrity of epithelial tissues and 
supporting the differentiation and proliferation of 
immune cells. A deficiency in vitamin A is associated 
with increased susceptibility to infections and a 
weakened immune response.  
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Vitamin D and Immune System Regulation  

       Jorde and Grimnes (2011) indicate that vitamin 
D directly influences the immune system by 
modulating the activity of both innate and adaptive 
immune responses. Adequate levels of vitamin D are 
essential for reducing the risk of autoimmune 
diseases and enhancing the body’s defences against 
infections.  

Vitamin E and Aging  

       Jiang et al. (2006) state that vitamin E, as a 
powerful antioxidant, plays a protective role against 
oxidative stress, a significant factor in aging and age-
related diseases, including cognitive decline. 
Sufficient intake of vitamin E has been linked to 
slower cognitive decline in aging individuals and 
improved overall mental function.  

e. Water-soluble vitamins  

Vitamin B1 (Thiamine) 

      As discussed by Maqbool et al. (2018), vitamin 
B1 (Thiamine) functions primarily as a coenzyme in 
carbohydrate metabolism, playing a critical role in 
the conversion of glucose into energy. It also 
supports normal nerve function and overall energy 
production in the body. 

Vitamin B2 (Riboflavin) 

      Maqbool et al. (2018) also stated that vitamin B2 
(Riboflavin) is essential for oxidation-reduction 
reactions, acting as a component of the coenzymes 
FAD and FMN. According to Aslam et al. (2017), it 
supports cellular energy production and contributes 
to the maintenance of healthy skin, eyes, and nerve 
functions. 

Vitamin B3 (Niacin) 

       Maqbool et al., (2018) also mentioned that 
vitamin B3 (Niacin) is involved in energy 
metabolism as a component of the coenzymes NAD 
and NADP. It plays a role in maintaining healthy 
skin and a properly functioning nervous and 
digestive system 

Vitamin B5 (Pantothenic Acid) 

        As noted by Said (2015), Pantothenic acid is a 
part of coenzyme A, which is necessary for fatty acid 
metabolism and energy production. Additionally, it 
plays a vital role in the synthesis and breakdown of 
fatty acids, amino acids, and other biomolecules. 

Vitamin B6 (Pyridoxine) 

       Said (2015) also discussed that pyridoxine is key 
in amino acid metabolism, the synthesis of 
neurotransmitters such as serotonin and dopamine, 
and the production of haemoglobin. It supports 
brain development, immune function, and overall 
health  

Vitamin B7 (Biotin) 

        Said (2015) mentioned that biotin serves as a 
coenzyme in various carboxylation reactions. It is 
important for the metabolism of fatty acids, amino 
acids, and glucose, and contributes to maintaining 
healthy skin, hair, and nails. 

Vitamin B9 (Folic Acid/Folate) 

        As Paparella et al., (2025) stated, folic acid is 
crucial for DNA synthesis and cell division. 
Deficiency can lead to megaloblastic anaemia and, 
during pregnancy, neural tube defects. Excessive 
intake may mask vitamin B12 deficiency. 

Vitamin B12 (Cobalamin) 

        Paparella et al. (2025) also mentioned 
cobalamin is vital for red blood cell formation and 
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neurological function. Deficiency can cause anaemia 
and neurological issues. Toxicity is rare, but high 
intakes offer no benefit in individuals without 
malabsorption. 

Vitamin C (Ascorbic Acid) 

       Paparella et al. (2025) highlighted that ascorbic 
acid acts as a strong antioxidant and is essential for 
collagen synthesis. Deficiency leads to scurvy, 
characterized by fatigue and bleeding gums. High 
doses may cause gastrointestinal discomfort. 

f. Minerals  

       Burrows et al. (2017) emphasize that a balanced 
diet is essential for improving students’ academic 
outcomes. 

       Nyaradi et al. (2013) highlight that a lack of 
important nutrients such as iron, iodine, and omega-
3 fatty acids has been linked to weaker brain function 
and lower school performance. For instance, when 
adolescents suffer from iron deficiency anaemia, 
they often experience problems with attention, 
memory, and their overall ability to think clearly. 

       Adolphus et al. (2013) note that skipping 
breakfast—a habit that many secondary school 
students adopt—can also harm academic 
performance. Furthermore, research has shown that 
regularly eating a healthy breakfast helps enhance 
memory, attention, and overall academic success, 
highlighting the importance of starting the day with 
a nutritious meal. 

        According to the Institute of Medicine (2005), 
minerals are commonly classified into two groups: 
major minerals (macro minerals) and trace minerals 
(microminerals). The major minerals are calcium 
(Ca), magnesium (Mg), potassium (K), sodium (Na), 
chloride (Cl), phosphorus (P), and sulphur (S). On 

the other hand, trace minerals include iodine (I), 
zinc (Zn), selenium (Se), iron (Fe), manganese (Mn), 
copper (Cu), cobalt (Co), molybdenum (Mo), 
fluoride (F), chromium (Cr), and boron (B). 

        Burrows et al. (2017) further explain that 
minerals, both macro and micro, are vital nutrients 
that support various physiological functions, 
including brain activity. Ensuring sufficient mineral 
intake is essential for optimal brain performance, 
which can significantly impact students’ academic 
achievement. 

        Beard and Connor (2003) demonstrate that a 
deficiency in specific minerals can hinder cognitive 
abilities, potentially leading to lower academic 
performance. For example, iron deficiency has been 
associated with reduced cognitive function and 
academic performance in children. 

       Burrows et al. (2017) also report that a 
systematic review published in Healthcare explored 
the connection between dietary intake and academic 
performance in college students. The review 
concluded that a well-balanced diet, which includes 
sufficient mineral intake, enhances cognitive 
function and contributes to overall academic 
success. 

        The Institute of Medicine (2011) states that 
calcium is one of the most essential minerals for 
human health, playing a crucial role in bone 
development, muscle function, and nerve signalling. 
A lack of adequate calcium intake can result in 
osteoporosis and impaired muscle contractions, 
potentially affecting physical performance and 
overall well-being. 

       Barbagallo and Dominguez (2010) indicate that 
magnesium is another important mineral that 
supports enzyme function, energy production, and 

Basic Sciences Sector, Department of Biological and Geological Sciences,       111       Volume 2, July 2025



7 
 

muscle relaxation. Furthermore, research indicates 
that magnesium deficiency is associated with 
increased stress, anxiety, and poor sleep quality, all 
of which can negatively impact cognitive 
performance and academic outcomes. 

        Geleijnse et al. (2007) assert that potassium 
plays a role in brain function, and its deficiency can 
contribute to mood disturbances and cognitive 
impairments. Ensuring an adequate intake of 
potassium is important for adolescents, especially 
those under academic stress. 

       He and MacGregor (2008) add that too much 
sodium in the diet has been associated with high 
blood pressure, which, if uncontrolled, can 
negatively affect cognitive abilities and academic 
functioning in the long term. 

        Sandstead et al. (2000) found that children who 
suffer from zinc deficiency may experience 
decreased attention spans, memory problems, and 
learning difficulties. Zinc is essential for brain 
signalling and its deficiency has been shown to 
impact neuropsychological function. 

        Rayman (2012) emphasizes that selenium, 
though needed only in small quantities, plays a 
significant role in protecting the brain from 
oxidative stress and maintaining healthy brain 
function. Selenium deficiency has been linked to 
mood disorders, cognitive decline, and neurological 
diseases, all of which can hinder learning and 
academic success. 

        Lozoff et al. (2006) emphasize that iron is a 
fundamental component of haemoglobin, which is 
responsible for oxygen transport in the blood and 
insufficient iron levels can lead to anaemia, fatigue, 
and impaired cognitive function, particularly in 
children and adolescents. 

        Aschner and Aschner (2005) describe that 
manganese plays a role in bone formation, 
metabolism, and antioxidant defence. Although it is 
required in small amounts, a deficiency in 
manganese can negatively affect brain function and 
physical development. 

        Klevay (2000) points out that copper is essential 
for red blood cell production, immune function, 
and neurological health and that copper imbalances 
can contribute to neurodegenerative disorders and 
cognitive impairments. 

        Watanabe et al. (2004) explain that cobalt is a 
key component of vitamin B12, which is necessary 
for red blood cell formation and neurological 
function and the deficiency in cobalt can lead to 
anaemia and neurological disorders, affecting overall 
health and cognitive performance. 

        Rajagopalan (1988) states that molybdenum is 
involved in enzyme function and detoxification 
processes. Although rare, molybdenum deficiency 
can lead to metabolic disturbances and neurological 
issues. 

       Choi et al. (2012) report that fluoride is 
primarily known for its role in dental health, helping 
to prevent tooth decay and strengthen enamel. 
However, excessive fluoride exposure has been 
associated with neurological effects and cognitive 
decline. 

        Anderson (1998) suggests that chromium is 
important for insulin regulation and glucose 
metabolism and that chromium supplementation 
may improve cognitive function in individuals with 
glucose metabolism disorders. 

        Nielsen (2014) concludes that boron is a trace 
element that influences bone health, brain function, 
and hormone regulation and that boron 
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supplementation can enhance cognitive 
performance and motor skills. 

g. Water  

        According to Munteanu et al. (2021), water is 
an essential element of life, it contributes in about 
60% of the human body and plays vital roles in 
physiological, cellular, and systemic functions. 
Furthermore, it enhances enzymatic activity, 
maintains organ elasticity, and supports not only 
physical performance but also cognitive abilities. 
Despite its limitless importance, water is one of the 
most crucial nutrients that is overlooked in dietary 
guidelines.  

       Jéquier and Constant (2010) emphasized that 
even mild dehydration—defined as a 1–2% loss of 
body mass—can affect brain functions and increase 
fatigue of the body.  

       Additionally, Manz et al. (2005), highlighted 
that adequate fluid intake can help prevent medical 
conditions such as urinary tract infections, 
constipation, obesity, and cardiovascular disorders. 

       Water’s significance, as noted by Munteanu et 
al. (2021), also extends beyond the scope of 
biological necessity into theoretical and cultural 
frameworks. For example, Emoto (2005) suggested 
that water can affect emotional and energetic 
influences, while traditional Chinese medicine 
recognizes it as one of the five elemental forces 
crucial for maintaining harmony and health of the 
body. 

3. Methods: 

         This study was conducted in 6th and 7th of 
April 2025 on secondary stage students of Martyr 
Major General Tariq Al-Marjawi School (formerly 
Al-Kamal Experimental School).  The primary goal 

of this study was to determine the dietary habits of 
students and also measure their academic 
achievement in order to detect the relation between 
those two variables.  

         The questionnaire included 10 questions; 9 of 
them were about the dietary habits of the individual 
and the last question was to assess the awareness of 
the students of the importance of the balanced 
nutritional diet and its positive impact on their 
academic performance. Along with that their 
academic achievement of students was detected my 
mentioning their grades in the previous semester as 
the following: Excellent if your grade is above 70%, 
Moderate if your grade is between 70% and 50%, 
Weak if your grade is below 50%. 

        The study was conducted using an online 
questionnaire prepared using Google Forms and sent 
to all enrolled students via WhatsApp where they 
can access the link of the questionnaire. The 
questionnaire was written in Arabic language which 
is the native language of all of the surveyed students. 
The questionnaire’s introductory statement outlined 
the study's purpose and scope, informing the 
students that their participation was entirely 
voluntary and posed no risks. Additionally, they 
were assured that their responses and grades would 
be kept anonymous and completely confidential. 

Statistical analysis 

        Minitab Statistical software program was used 
to perform data analysis. Logistic Regression test was 
used to examine the relationship between the 
dietary habits (independent variables) and the 
student’s academic achievement (categorical 
dependent variable). 77 response, n= (77), was 
received for the questionnaire and responses was 
varying between Yes, No, Maybe. Results were 
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tabulated used Microsoft Excel Sheets and was also 
used to calculate the percentage of each response n 
(%) rounded to 3 significant figures. 

4. Results: 

         The study investigated the relationship 
between dietary habits and academic performance 
among students. The results revealed statistically 
significant associations between specific dietary 
behaviours and higher odds of achieving a ‘Good’ 
academic level. Below is an interpretation of the 
findings, supported by comparisons to existing 
literature and citations from the provided research 
links. 
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Table (1): showing results of the questionnaire about the dietary habits  

Dietary Habit 

Total “Yes” 

n=77 

n (%) 

Total “NO” 

n=77 
n (%) 

Total “Maybe” 

n=77 
n (%) 

Q1) Are you keen to include all the major food 

groups in your daily meals? 

26 (33.8%) 

 

30 (39.0%) 22 (28.6%) 

Q2) Do you eat a variety of fruits and vegetables 

every day? 

28 (36.4%) 

 

25 (32.5%) 25 (32.5%) 

Q3) Do you limit your consumption of sugary 

foods such as pastries, sweets, and soft drinks? 

33 (42.9%) 

 

23 (29.9%) 22 (28.6%) 

Q4) Do you consume protein-rich foods daily? 

(e.g., meat, eggs, legumes, dairy, nuts) 

62 (80.5%) 

 

3 (3.9%) 13 (16.9%) 

Q5) Do you eat foods rich in vitamins (e.g., liver, 

whole milk products, fish, fruits, vegetables)? 

51 (66.2%) 

 

7 (9.1%) 20 (26.0%) 

Q6) Are you getting enough vitamin D from sun 

exposure or supplements? 

31 (40.3%) 

 

19 (24.7%) 26 (33.8%) 

Q7) Do you think drinking water helps you 

improve your concentration while studying? 

51 (66.2%) 

 

18 (23.4%) 9 (11.7%) 

Q8) Do you drink enough water throughout the 

day? 

41 (53.2%) 

 

14 (18.2%) 23 (29.9%) 

Q9) Are you adding healthy fats to your diet 

from sources like avocados, nuts, and olive oil? 

18 (23.4%) 

 

42 (54.5%) 17 (22.1%) 

Q10) Do you think eating healthy helps you 

focus and understand at school? 

48 (62.3%) 6 (7.8%) 24 (31.2%) 
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Table (2): showing the level of achievement of the participants  

Level of achievement n=77     n (%) 

Excellent (grade is above 70%) 55 (71.4%) 

Moderate  (grade is between 70% to 50%) 5 (6.5%) 

Weak (grade is below 50%) 17 (22.1%) 

 

 

Table (3): showing statistical analysis between the results and the level of achievement of 
participants 

Dietary Questions p-value Odd ratio 
Interpretation 

Odds Increase (%) 

Q1)  Are you keen to 

include all the major 

food groups in your daily 

meals? 

0.002 1.33 

Strong evidence of a relationship.       

Students who have this diet habit had 33% 

higher odds of being in the 'Good' academic 
level 

Q2) Do you eat a variety 

of fruits and vegetables 

every day? 
0.001 1.31 

Strong evidence of a relationship.        

Students who have this diet habit had 31% 

higher odds of being in the 'Good' academic 
level 

Q3) Do you limit your 

consumption of sugary 

foods such as pastries, 

sweets, and soft drinks? 

0.026 1.5 

Statistically significant.                         

Students who have this diet habit had 50% 

higher odds of being in the 'Good' academic 
level 

Q4) Do you consume 

protein-rich foods daily? 

(e.g., meat, eggs, 

legumes, dairy, nuts) 

0.043 1.41 

Statistically significant.                        

Students who have this diet habit had 41% 

higher odds of being in the 'Good' academic 
level 

Q5) Do you eat foods 

rich in vitamins (e.g., 
0.044 1.48 Statistically significant                          

Students who have this diet habit had 48% 
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liver, whole milk 

products, fish, fruits, 

vegetables)? 

higher odds of being in the 'Good' academic 
level. 

Q6) Are you getting 

enough vitamin D from 

sun exposure or 

supplements? 

0.002 1.34 

Strong evidence of a relationship.         

Students who have this habit had 34% higher 
odds of being in the 'Good' academic level 

Q7) Do you think 

drinking water helps you 

improve your 

concentration while 

studying? 

0.002 1.39 

Strong evidence of a relationship       

Students who thinks so had 39% higher odds 

of being in the 'Good' academic level 

Q8) Do you drink 

enough water 

throughout the day? 
0.026 1.49 

Statistically significant.                         

Students who has this diet habit had 49% 

higher odds of being in the 'Good' academic 
level 

Q9) Are you adding 

healthy fats to your diet 

from sources like 

avocados, nuts, and olive 

oil? 

0.002 1.17 

Strong evidence of a relationship.       

Students who have this diet habit had 17% 

higher odds of being in the 'Good' academic 
level 

 
NOTE* 

1) Odds ratio (OR): tells you how much more (or less) likely an outcome is for one group compared to 
another: OR > 1: Higher odds of being in a better academic level. 

 

2) p-value: tells you whether a result is statistically significant (is there exist a relationship or not). 

When (p-value < 0.05) them exist a relationship, 

But when (p-value > 0.05) there is no relationship. 

 Statistically Significant Link is Found of Dietary Factors 

 9 out of 10 diet-related questions showed a significant (p-value < 0.05) association with academic 
level, this means specific eating behaviors do influence student academic level. 

 There is evidence of a relationship between diet and academic performance,  
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Figure(1): Showing A Bar Graph Relationship Between Dietary Habits And Academic Performance 

Note:    
 Numbers above bars represent p-value 
 Y-axis represents Odds Increase (%) 
 X-axis represents Dietary questions
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5. Interpretations of results  

1.Balanced Diet with All Nutrients Included  

        A statistically significant association (p = 0.002, 
OR = 1.33) was found between consuming all major 
food groups and academic success. Students who 
followed a balanced diet were 33% more likely to 
achieve good academic performance.  

        Supporting study: This supports the idea that a 
well-rounded intake of essential nutrients enhances 
brain function and concentration. Burrows et al. 
(2017) similarly reported a positive link between 
overall diet quality and academic outcomes. 

2.Daily Intake of Fruits and Vegetables 

       Students who regularly consumed a variety of 
fruits and vegetables had 31% higher odds of 
attaining better academic results (p = 0.001, OR = 
1.31). These foods are rich in antioxidants, vitamins, 
and minerals that promote cognitive health. 

       Supporting study: Naghizadeh et al. (2017) also 
emphasized the cognitive benefits of a high fruit and 
vegetable intake. 

3.Limitation of Sugar Intake  

       Limiting sugary food intake was associated with 
a 50% increase in the likelihood of higher academic 
performance (p = 0.026, OR = 1.5). High sugar 
consumption has been linked to impaired memory 
and reduced attention span.  

       Supporting Study: This finding aligns with 
Khan et al. (2019), who noted a negative impact of 
sugar on academic achievement. 

4.Regular Protein Consumption 

       Students who consumed protein-rich foods on 
a daily basis had a 41% greater chance of achieving 
stronger academic results (p = 0.043, OR = 1.41). 
Protein is essential for neurotransmitter synthesis and 
maintaining mental alertness.  

      Supporting study: Bitar et al. (2024) reported 
that increased protein intake positively influenced 
students’ focus during exams. 

5. Food rich in Vitamins  

        Eating foods high in essential vitamins was 
linked to a 48% improvement in academic success 
odds (p = 0.044, OR = 1.48). Vitamins, particularly 
B-complex, C, and E, contribute to efficient neural 
functioning.                            

        Supporting study: According to Khosravi et al. 
(2015), adequate vitamin intake is crucial for 
cognitive performance. 

6.Sufficient Vitamin D Levels 

        Maintaining healthy levels of Vitamin D—
whether through sunlight or supplements—was 
correlated with a 34% higher chance of academic 
success (p = 0.002, OR = 1.34). Vitamin D has a role 
in mood regulation and cognitive ability.  

        Supporting Study: Khosravi et al. (2015) also 
found that vitamin D deficiency can lead to fatigue 
and concentration issues. 

7. Belief in the Benefits of Hydration 

         Students who believed that water enhances 
concentration were 39% more likely to perform well 
academically (p = 0.002, OR = 1.39). This belief 
may encourage better hydration habits, which in 
turn support mental clarity.  
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          Supporting Study: Booth et al. (2012) 
emphasized the importance of hydration for 
maintaining alertness. 

8.Enough Water Intake 

          Proper hydration was significantly associated 
with academic success, with hydrated students 
showing a 49% higher likelihood of high 
performance (p = 0.026, OR = 1.49). Water intake 
plays a key role in sustaining cognitive energy and 
attention.  

            Supporting study: These results are 
supported also by Booth et al. (2012). 

9. Consumption of Healthy Fats 

         A diet including healthy fats—such as those 
from nuts, avocados, and olive oil—was associated 
with a 17% increased chance of better academic 
performance (p = 0.002, OR = 1.17). Omega-3 and 
other beneficial fats are known to support memory 
and overall brain health.  

        Supporting study: Bitar et al. (2024) similarly 
found a positive link between healthy fat intake and 
academic outcomes. 

10.Do students think that their diet can affect their 
academic achievement? 

         62.3% of the students did know that their diet 
can affect their academic performance while the 
remaining participants (37.7%) were either not sure 
or did not know that diet can affect their academic 
performance 

6. Conclusion  

       This study provides compelling evidence that 
dietary habits play a significant role in shaping 
students’ academic performance. The statistical 
analysis revealed that students who maintain 

balanced diets—characterized by the regular 
consumption of all major food groups, fruits, 
vegetables, protein-rich foods, and vitamin-rich 
items—tend to perform better academically. 
Furthermore, healthy behaviours such as limiting 
sugary foods, staying well-hydrated, and ensuring 
adequate vitamin D intake were also strongly 
associated with higher academic achievement. 

        These findings support existing literature that 
underscores the link between nutrition and 
cognitive function, memory, concentration, and 
overall mental performance. The consistency of the 
results with previous research highlights the 
potential of dietary interventions as a non-
pharmacological strategy to enhance students' 
academic success. 

         Given the observed associations, it is 
recommended that schools, parents, and 
policymakers promote nutritional education and 
ensure access to healthy food options for students; 
especially that  7.8% of the students don’t think that 
balanced diet affect their academic performance 
additionally with 31.2% of students who are not sure 
that their diet may affect their academic performance 
or not Future research should explore these 
relationships further, potentially integrating 
longitudinal data to establish causality and evaluate 
the long-term academic impact of improved dietary 
practices.  
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 المستخلص العربي 

تتناول هذه الدراسة Ϧثير النظام الغذائي المتوازن والصحي على التحصيل الأكاديمي 
نظراً   الثانوية.  المدارس  والأداء لطلاب  المعرفي  التطور  في  للتغذية  المعروف  للدور 

العقلي، تستكشف الدراسة العلاقة بين عادات الطلاب الغذائية وأدائهم الأكاديمي. 
، في مدرسة الشهيد اللواء طارق المرجاوي، 2025أبريل    7و  6تم إجراء البحث في  

توزيعه على   تم  الإنترنت  استبيان عبر   10الاستبيان  طالبًا. شمل    ʪ77ستخدام 
الغذائية،  والعناصر  للفيتامينات  تناولهم  الغذائية،  الطلاب  سلوكيات  تقيم  أسئلة 
تم  الأكاديمي.  التحصيل  على  الغذائي  النظام  بفوائد  ووعيهم  الترطيب،  عادات 
تصنيف التحصيل الأكاديمي بناءً على درجات الفصل الدراسي السابق إلى ممتاز، 

التح أظهرت  أو ضعيف.  الانحدار  متوسط،  اختبار  ʪستخدام  الإحصائية  ليلات 
أن   أصل    9اللوجستي  معنوي   10من  بشكل  مرتبطة  غذائية كانت  سلوكيات 

الغنية (p < 0.05) بتحقيق أداء أكاديمي أفضل  ، بما في ذلك تناول الأطعمة 
ʪلبروتين، الفواكه والخضروات، الأطعمة الغنية ʪلفيتامينات، والترطيب السليم. من 

الجدير ʪلذكر أن الطلاب الذين تبنوا عادات غذائية أكثر صحة كانوا أكثر احتمالاً 
 1.17للحصول على درجات أكاديمية أعلى، حيث تراوحت نسب الأرجحية من  

. تؤكد النتائج وجود علاقة إيجابية قوية بين التغذية والنتائج الأكاديمية، 1.50إلى  
وتحسين الممارسات الغذائية بين المراهقين.   غذائيمما يبرز الحاجة إلى زʮدة الوعي ال

بناءً على ذلك، يوُصى ϥن تعمل المؤسسات التعليمية  على نشر الوعي حول أهمية 
 .النظام الغذائي المتوازن من أجل تحسين أداء الطلاب الأكاديمي
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	Palm oil is a common cooking oil, but repeated heating can induce harmful chemical changes. This study investigated the adverse effects of fresh and heated palm oil on oxidative stress, liver histopathology, and genotoxicity in vivo using an mice mode...
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	1. Introduction
	Palm oil (Po), a popular consumed edible vegetable oil, has been a staple in many cuisines for centuries. Derived from the fruit of the Elaeis guineensis tree, Po has been used for approximately 5,000 years. Its global production has increased signifi...
	Additionally, Po is rich in vitamins A and E, potent antioxidants that help prevent ischemic damage and protect against arterial plaque formation. When consumed as part of a well-balanced diet, Po supports heart health without increasing the cardiovas...
	Software called SPSS (version 16.0) was used to conduct statistical analysis.  The mean ± standard deviation (mean ± SD) was used to express the data.  To assess whether differences between the two groups were statistically significant or the result o...
	4. Results
	4.1 Body Weight Changes
	As shown in the figure (1), the percentage increase in body weight in the control group was 25.2 ± 2.8%. Group 2 exhibited a statistically significant increase in body weight (27.9 ± 1.5%) compared to the control group. Conversely, Group 3 demonstrate...
	4.2 Micronucleus test
	The micronucleus test findings are shown in Table (1).  Normochromatic erythrocytes (NCEs) had a dark blue stain, as seen in Figure (2), whereas polychromatic erythrocytes (PCEs) had staining that ranged from light blue to violet. Polychromatic erythr...
	Table (1) represents the mean and standard deviation of micro-nucleated polychromatic erythrocytes (MNPCEs) and PCEs/NCEs ratio in 6000 polychromatic erythrocytes (PCEs) and corresponding normochromatic erythrocytes (NCEs) scored in the bone marrow of...
	Figure (2) Bone marrow smears of Mus musculus showing polychromatic erythrocytes (PCE), normochromatic erythrocytes (NCE), and micro-nucleated polychromatic erythrocytes (MnPCE). (a) Control group, (b) Group 2, (c and d) Group 3. The scale bar is 0.2 mm.
	4.3 Histological and histopathological observations
	Histological examination of liver tissues stained with hematoxylin and eosin (H&E) revealed significant structural differences among the experimental groups. As illustrated in Figure 3, the control group exhibited normal hepatic architecture, with hep...
	Figure (3): Normal histological structure of liver sections of albino mice: Photomicrographs sections of liver stained with hematoxylin and eosin (H&E) illustrate pathological changes. This group (control) showing normal hepatocytes with abundant cyto...
	Figure (4): Histological alterations in liver tissue of mice: Photomicrographs of sections of liver stained with hematoxylin and eosin (H&E) illustrate pathological changes. This group treated with fresh palm oil, in panel (a and b), showing fatty cha...
	Figure (5): Histological alterations in liver tissue of mice: Photomicrographs of sections of liver stained with hematoxylin and eosin (H&E) illustrate pathological changes. This group treated with heated palm oil, in panel (a and b), showing Necrosis...
	4.4 Oxidative stress markers
	The present study looked into the impact of fresh and heated palm oil treatment on oxidative stress markers in liver tissues of albino mice (Mus musculus). The evaluated parameters included malondialdehyde (MDA), superoxide dismutase (SOD), catalase (...
	Current results showed statistical differences in the levels of MDA, SOD, CAT and GPx., a statistically significant increase in MDA levels in the treated groups compared to the control group, suggesting elevated lipid peroxidation and oxidative damage...
	4.1 Malondialdehyde (MDA) Levels
	The concentration of malondialdehyde (MDA) in liver tissues was significantly elevated in Group 2 (1.8433 ± 0.08021 mol/mg protein) and Group 3 (2.6933 ± 0.40104 nmol/mg protein), in contrast to the control group to the control group (0.8533 ± 0.02517...
	4.2 Superoxide Dismutase (SOD) Activities
	Superoxide dismutase (SOD) activity was significantly reduced in the treated groups in contrast to the control. Group 2 demonstrated a highly significant decrease (3.3367 ± 0.09452 U/mg protein), while Group 3 showed a further significant reduction (1...
	4.3 Catalase (CAT) Activity
	Catalase (CAT) activity was greatly reduced in the treated groups in contrast to the control. Group 2 exhibited a reduction in CAT activity (2.6767 ± 0.18583 U/mg protein), while Group 3 demonstrated a further significant decline (1.0100 ± 0.07211 U/m...
	4.4 Glutathione Peroxidase (GPx) Activity
	Glutathione peroxidase (GPx) activity was significantly (P < 0.05) decreased in the treated groups compared to the control. Group 2 exhibited a highly significant (P < 0.001) reduction in GPx activity (4.6767 ± 0.15011 U/mg protein), while Group 3 sho...
	Figure (6): Malondialdehyde (MDA) level in liver of albino mice Mus Musculus, (mean ± SD). Malondialdehyde (MDA) level expressed as unit nmol mg-1 protein.
	Figure (7): Superoxide dismutase (SOD) activity in liver of albino mice Mus Musculus, (mean ± SD). Superoxide dismutase activity is expressed as unit   U mg-1 protein.
	Figure (8): catalase (CAT) activity in liver of albino mice Mus Musculus, (mean ± SD). Superoxide dismutase activity is expressed as unit U mg-1 protein.
	Figure (9): Glutathione Peroxidase (GPX) activity in liver of albino mice Mus Musculus, (mean ± SD). Superoxide dismutase activity is expressed as unit    U mg-1 protein.
	5. Discussion
	Palm oil derived from the mesocarp of oil palm fruits, is a versatile edible oil utilized in various applications, including food production, cosmetics, and bioenergy generation. Po is distinct owing to its balanced ratio of fatty acids with a near-eq...
	The results of this research highlight the harmful impact of both fresh and heated palm oil, as evidenced by liver tissue damage, increased oxidative stress, reduced antioxidant enzyme activity, and genotoxicity observed through the micronucleus test ...
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	Abstract
	1. Introduction:
	Water is the foundation of life, playing a crucial role in various physiological and ecological processes. In animals, water is necessary for maintaining cellular homeostasis, metabolic functions, thermoregulation, and overall survival. At the cellula...
	Dehydration, on the other hand, can have severe consequences on animal health, including reproductive issues, endocrine disruptions and impaired kidney function. Water deprivation can also lead to oxidative stress, which can cause DNA damage, genetic ...
	The effects of dehydration on animal health are multifaceted. Impaired kidney function can lead to a decrease in renal blood flow and an increase in medullary interstitial osmolality, leading to kidney damage and potentially even kidney failure (Turne...
	Oxidative stress, which arises from an imbalance between the production of reactive oxygen species (ROS) and the capacity of antioxidant defenses, is a recognized key factor in inducing DNA damage. This damage includes base modifications, strand break...
	Cells have developed various antioxidant defenses to counteract the effects of oxidative stress. These defenses include enzymes such as superoxide dismutase (SOD), catalase (CAT), and glutathione peroxidase (GPx), which work to degrade ROS and prevent...
	The need for further research in this area is evident. Despite the importance of water in maintaining animal health, there is still much to be learned about the effects of dehydration and oxidative stress on animal health. Further research is needed t...
	This study aimed to investigate the toxic effects of water deprivation on kidney and bone marrow of mice. The investigation utilized oxidative stress marker analysis and histopathological analysis of the kidney to assess renal toxicity. Additionally, ...
	This study aimed to investigate the toxic effects of water deprivation on kidney and bone marrow of mice. The investigation utilized oxidative stress marker analysis and histopathological analysis of the kidney to assess renal toxicity. Water deficien...
	2. Theoretical Framework:
	Smith (2020) highlighted that global water usage trends are deeply entwined with sustainable development and economic advancement, emphasizing the need for adaptive planning. Hanasaki et al. (2012) linked water scarcity with broader environmental stre...
	Mekonnen et al. (2020) demonstrated a correlation between water shortages and violent conflicts, a link echoed by Ward & Ruckstuhl (2020), who noted the strategic targeting of water infrastructure in conflict zones. Zhang et al. (2021) stressed that i...
	Dehydration compromises essential physiological functions. Smith et al. (2020) found it disrupts cellular metabolism, while Williams & Clark (2018) associated chronic water deficiency with kidney and liver dysfunction. Gomez & Lee (2019) and Zhang et ...
	Gottlieb et al. (2006) identified water deprivation as a state activating the renin-angiotensin system, while Shen et al. (2007) and Levey et al. (1986) observed hematological changes including reduced erythropoiesis under deprivation. These changes m...
	Singh et al. (2023) linked oxidative stress to premature erythrocyte damage, a central mechanism in anemia. Al-Farsi et al. (2022) and Vaziri et al. (2019) found that iron overload in renal dysfunction is exacerbated by oxidative stress and impaired h...
	Faraco et al. (2014) and Halliwell & Gutteridge (2015) demonstrated that water deprivation increases oxidative load in neural and systemic tissues. Podkowińska & Formanowicz (2020) showed its role in vascular and renal dysfunction, contributing to chr...
	Oxidative stress also affects DNA integrity. Kryston et al. (2011) and Marnett (2000) explained that prolonged ROS exposure damages DNA, resulting in genomic instability and carcinogenesis. Petersen et al. (1998), Halliwell et al. (1991), and Grollman...
	Telomeric DNA, particularly vulnerable due to its guanine richness, is significantly affected by oxidative stress (Von Zglinicki et al., 2000; Opresko et al., 2005). These alterations disrupt telomerase activity and compromise genome maintenance (Coun...
	Micronuclei (MN), nucleoplasmic bridges (NPBs), and nuclear buds (NBUDs) represent visible biomarkers of genotoxic events, linked to chromosomal breakage or missegregation (Fenech & Crott, 2002; Shimizu et al., 2000). Studies by Krishna & Hayashi (200...
	Bonassi et al. (2007) and Samanta & Dey (2012) highlighted the clinical relevance of micronucleus frequency as a predictor of cancer risk. Krishna & Hayashi (2000) further explained the mechanisms behind micronucleus formation and how immunological ma...
	3. Materials and Methods:
	3.1. Animals:
	Male CD-1 albino mice (Mus musculus), aged between 6 and 8 weeks and weighing around 25±5g, were sourced from Theodore Billiharz institute for research in Cairo. In this study, we used 40 mice, housed them in cages in our laboratory, and allowed them ...
	3.2. Animal Housing and Maintenance:
	Animals were accommodated in acrylic cages, maintained under controlled laboratory conditions, and photoperiod (12:12 light-dark cycle). Prior to experimentation, animals underwent a one-week acclimation period. A standard rodent pellet diet and water...
	3.3. Experimental design:
	40 mature male albino mice of nearly at the same age were individually weighed and randomly assigned to 4 group as the following: Group 1 (Control group): Members of this group received ad libitum water. Group 2 (Timed group): Members of this group re...
	3.4. Body Weight Measurements
	Each mouse’s body weight was weighed using a digital scale at the beginning of the experiment, after one week of treatment and on the day of sacriﬁcing.
	3.5. Oxidative Stress Markers Analysis:
	CAT test: Kidney were obtained and promptly fixed in formalin to ensure stabilization. Subsequently, the samples were processed and homogenized. The activity of catalase (CAT) was assessed spectrophotometrically by tracking the rate of hydrogen peroxi...
	SOD test: The nitroblue tetrazolium (NBT) reduction assay is a widely used method to measure superoxide dismutase (SOD) activity by assessing the enzyme's ability to inhibit NBT reduction by superoxide radicals. Key reagents include phosphate buffer w...
	GPX test: Glutathione Peroxidase (GPX) is an essential antioxidant enzyme that protects cells by reducing hydrogen peroxide and lipid peroxides to harmless products, using reduced glutathione (GSH), which is converted into glutathione disulfide (GSSG).
	Measuring GPX activity is useful for assessing oxidative stress. Two widely used methods include:
	Rotruck et al. (1973): In this method, a biological sample is mixed with GSH and hydrogen peroxide. GPX catalyzes the reaction, and the remaining GSH is measured using Ellman’s reagent, producing a yellow color read at 412 nm.
	Kokatnur & Jelling (1993): This method adds glutathione reductase and NADPH to recycle GSSG back to GSH, allowing continuous measurement. NADPH consumption is monitored, as it correlates directly with GPX activity.
	Both methods reflect how effectively the body can neutralize oxidative threats. While sensitive and informative, they require fresh, properly handled samples and can be affected by interfering substances.
	3.6. Histopathological Analysis
	Each group's kidney specimens were removed, fixed in 10% formalin, washed in 70% alcohol, dried with decreasing alcohol concentrations, embedded in paraffin, sectioned using a microtome at a 5 μm thickness, and stained with the following dyes: 1. For ...
	3.7. Micronucleus Test:
	In this study, we followed Schmid’s standard micronucleus test procedure (Schmid, 1976) with a slight modification. Instead of using fetal calf serum, we used 5% bovine albumin (obtained from the National Research Center, Giza, Egypt) as the suspendin...
	1. At the end of the experiment, the mice were sacrificed, and their femurs were removed. The ends of the bones were trimmed, and a blunt needle was inserted to access the bone marrow.
	2.  The bone marrow was flushed out using a syringe filled with 5% bovine albumin to create a fine suspension. This suspension was then centrifuged at 1000 rpm for 8 to 10 minutes. After centrifugation, the liquid supernatant was discarded, and a smal...
	3. A small drop of the bone marrow suspension was placed on a slide, and a smear was made (3–4 slides per animal). The slides were air-dried overnight, then fixed in methanol for 5 minutes. After drying, they were stained first with May-Grunwald stain...
	4. The slides were then stained with Giemsa stain and a buffer solution (pH 6.8) to highlight micronuclei. After washing with distilled water and buffer, the slides were dried and mounted for analysis.
	5. For each animal, 2000 polychromatic erythrocytes (PCEs) were examined under a microscope, and the number of micronucleated PCEs (MNPCEs) was recorded. Normochromatic erythrocytes (NCEs) were also counted, and the percentage of MNPCEs and the PCE/NC...
	3.8 Data Analysis:
	Statistical analysis was performed using SPSS software (version 16.0) on a personal computer. Data are presented as mean ± standard deviation. To determine significant differences between groups, independent samples T-tests were conducted. A p-value <...
	4. Results
	4.1 Body Weight
	The body weight of the albino rats during the study was significantly different between the groups. The highest increase in body weight was observed in Group 3, while the lowest final body weight was recorded in Group 4, being approximately 26.03% an...
	Figure 1. Percentages of changes between nitial and final body weights in the control and treated groups.
	The activities of oxidative stress enzymes in kidneys of albino mice Mus Musculus in the control and treated groups, values expressed as (mean ± SD). Their activity expressed as unit U mg-1 protein. (n=3 animals for each four groups). SOD=Superoxide ...
	The treated groups (Group 2, Group 3, and Group 4) showed a marked decrease (p<0.05) in the activity of antioxidant enzymes
	compared to the control group (Group 1). Specifically, the catalase (CAT) activity decreased significantly in Group 2 (3.3433 ± 0.09504), Group 3 (2.9767 ± 0.12220), and Group 4 (2.0700 ± 0.09539) when compared to Group 1 (4.6733 ± 0.14048). Similarly...
	Table 1: represents the mean and standard deviation of micronucleated polychromatic erythrocytes (MNPCEs) and PCEs/NCEs ratio in 6000 polychromatic erythrocytes (PCEs) and corresponding normochromatic erythrocytes (NCEs) scored in the bone marrow of t...
	* Significant (P < 0.05)
	* Highly significant (P < 0.001)
	Figure 8: Bone marrow smears of Mus musculus showing polychromatic erythrocytes (PCE), normochromatic erythrocytes (NCE), and micronucleated polychromatic erythrocytes (MnPCE). (a) Control group, (b) Group 2, (c) Group 3, (d) Group 4. The scale bar is...
	5. Discussion
	6. Conclusion
	This study demonstrates that water deprivation has significant toxicological effects on mice, particularly targeting the kidney and bone marrow. The findings revealed that limited water intake induces oxidative stress, leading to measurable biochemica...
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	المستخلص العربى
	يُعدّ الماء عنصرًا أساسيًا لاستمرار الحياة، ويمكن أن يؤدي الحرمان منه إلى عواقب صحية وخيمة على الإنسان. ومع تفاقم أزمة ندرة المياه على مستوى العالم، والتي تؤثر على ملايين الأشخاص، تبرز الحاجة الشديدة إلى فهم التأثيرات السُمّية للحرمان من الماء على الأ...
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	المستخلص
	1. المقدمة
	يُعنى علم الأحياء كأحد فروع العلوم، بالكائنات الحية وعملياتها الحيوية. ويشمل هذا العلم العديد من المجالات المتنوعة، مثل علم النبات وعلم الحيوان. و هناك العديد من الفروع التي يشملها علم الحيوان ، مثل علم الأحياء الدقيقة، وعلم الأحياء الجزيئي، وعلم وظائ...
	تُهتم دراسة التكيف في علم الأحياء بكيفية تفضيل الانتقاء الطبيعي لبعض السمات، مما يُمكّن الأنواع من الازدهار في ظل ضغوط بيئية متنوعة. و يزيد من فهم استجابة الكائنات الحية لتغيرات المناخ ( Fairbairn ،1998 ، (503–504 .
	أوضحت دراسة Tindan) ، 2024، 36-29) أن كثرة المصطلحات العلمية المعقدة في مادة الأحياء في المدارس الثانوية العليا بغانا قد أعاقت عملية الفهم. ومن خلال آراء 157 طالبًا، ظهرت مطالب ملحّة بضرورة دمج تجارب عملية أكثر خلال الدروس، إلى جانب الاعتماد على وسائل...
	يُستخدم مصطلح "صعوبات التعلم" في السياقات التعليمية لوصف الأطفال الذين يعانون من صعوبات في التعلم.. قد تكون لصعوبات التعلم أسباب داخلية، بما في ذلك اختلافات في النمو العصبي، أو ضعف حسّي، أو مشاكل سلوكية، أو مشاكل نفسية، أو أسباب خارجية، مثل التفاعلات ...
	تُشير "صعوبات التعلم" إلى اضطرابات عصبية تؤثر على قدرة الفرد في اكتساب أو استخدام مهارات معينة مثل القراءة أو الكتابة أو الحساب، على الرغم من امتلاكه لقدرات عقلية طبيعية أو فوق المتوسطة، وهي غالبًا دائمة وتتطلب استراتيجيات تدريسية خاصة .أما معوقات الت...
	تسعى هذه الدراسة إلى تحديد التحديات التي يواجها الطلاب في محاولتهم فهم التكيفات الهيكلية للأنواع في البيئات المائية من خلال تحليل محتوى كتاب العلوم المتكاملة للصف الأول الثانوي، كما تهدف إلى تقييم فهم الطلاب للدرس، والتأكد من وجود ضرورة إلى تغيير محتو...
	2.  الإطار النظري
	أظهرت العديد من الدراسات بعض التحديات التي يواجهها الطلاب في تعلمهم، ومنها: دراسة بعنوان -Active Learning Not Associated with Student Learning in a Random Sample of College Biology Courses وضحت هذه الدراسة العلاقة بين استخدام أساليب التعلم النشط وفهم ...
	-Effect of Area on Learning Difficulties in Biology Subject، تهدف هذه الدراسة إلى مقارنة تحديات تعلم الأحياء بين تلاميذ المناطق الريفية والحضرية في المدارس الثانوية بمنطقة غانديناغار. حيث جُمعت البيانات من عينة عشوائية قوامها 1200 طالب، و اختير 600 من...
	-Exploring students’ perceived difficulties of learning biology ركزت هذه الدراسة على الصعوبات لدى طلاب المرحلة الثانوية العليا في تعلم علم الأحياء. وقد تم فحص ثلاثة عوامل، منها تلك التي يتحكم فيها المعلم (على سبيل المثال، اهتمام المعلم بنجاح الطلاب وت...
	-Analysis of student difficulties in learning biology. وضحت هذه الدراسة الصعوبات التي يواجهها الطلاب في تعلم علم الأحياء. وأبرزت النتائج أنه توجد نسبة كبيرة من الطلاب الذين يعانون من صعوبات تعلم في الأحياء. وذلك نتيجة عوامل داخلية مثل الضغط النفسي الن...
	-Development and validation of modules in zoology. ركزت هذه الدراسة على إنشاء واعتماد وحدات تعليمية في علم الحيوان تهدف إلى تعزيز التعلم وتطوير المعرفة العلمية للطلاب حيث شارك فيها 111 طالبًا. وقد تم إنشاء وحدتين تعليميتين، إحداهما عن اللافقاريات الما...
	-Challenges encountered by junior high school students in learning science: Basis for action planبحثت هذه الدراسة عن الصعوبات التي يواجهها طلاب المرحلة الإعدادية في تعلم العلوم ،و استُخدمت عينة من طلاب أربع مدارس حكومية في زامباليس، الفلبين. وقد أوضحت...
	.
	3. منهجية البحث والأدوات المستخدمة
	يعتمد هذا البحث على المنهج الوصفي بهدف تحليل صعوبات تعلم طلاب المرحلة الثانوية في فهم التكيفات التركيبية للكائنات الحية في البيئة المائية. و قد تم تصميم الأدوات واختيار العينة وفقًا للإجراءات التالية: تم استخدام المنهج الوصفي لوصف الظاهرة وتحليلها دون...
	يُعد ارتفاع نسبة الغياب بين الطلاب في العديد من أيام الأسبوع من أبرز الصعوبات التي واجهت تطبيق الدراسة ميدانيًا، حيث أثّر ذلك سلبًا على انتظام سير تنفيذ أدوات البحث وجمع البيانات بالشكل المخطط له. إلا أنه تم التغلب على هذه الصعوبة من خلال المتابعة الم...
	4. نتائج البحث
	أظهرت نتائج الاختبار التحصيلي بناءً على عدد الإجابات الصحيحة والخاطئة لكل سؤال عدة ملاحظات هامة. بالنسبة للسؤال الأول، كانت الإجابات الصحيحة بنسبة 87%، بينما كانت الإجابات الخاطئة بنسبة 13%. أما في السؤال الثاني، فقد كانت الإجابات الصحيحة بنسبة 43% وا...
	عند النظر إلى السؤال الخامس، تبين أن الإجابات الصحيحة كانت قليلة بنسبة 17% مقابل 83% للإجابات الخاطئة. في المقابل، حصل السؤال السادس على نتائج جيدة حيث كانت الإجابات الصحيحة 83% والإجابات الخاطئة 17%. أما في السؤال السابع، فكانت النتائج متقاربة مع نسب...
	في السؤال الثامن، أظهرت الإجابات الصحيحة نسبة 32% فقط مقابل 68% للإجابات الخاطئة. أما السؤال التاسع فقد شهد نتائج جيدة أخرى، حيث كانت الإجابات الصحيحة 83% والإجابات الخاطئة 17%. في السؤال العاشر، كانت الإجابات الصحيحة 57% مقابل 43% للإجابات الخاطئة.
	وفي السؤال الحادي عشر، كانت الإجابات الصحيحة بنسبة 85% والإجابات الخاطئة 15%. في السؤال الثاني عشر، كانت الإجابات الصحيحة 51% والإجابات الخاطئة 49%. أما في السؤال الثالث عشر، فكانت الإجابات الصحيحة 83% مقابل 17% للإجابات الخاطئة. أما السؤال الرابع عشر...
	أظهرت نتائج الاستبانة ما يلي: السؤال الأول: موافق بشدة: 36 (76.6%)، موافق: 9 (19.1%)، محايد: 2 (4.3%)، غير موافق: 0 (0%)، غير موافق بشدة: 0 (0%). السؤال الثاني: موافق بشدة: 12 (25.5%)، موافق: 29 (61.7%)، محايد: 4 (8.5%)، غير موافق: 2 (4.3%)، غير موافق...
	جدول (1) : استجابة الطلاب للاختبار التحصيلي لكل سؤال من موضوع التكيفات التركيبية للكائنات الحية في البيئة المائية
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