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Abstract 

Background: Regarding insects' public health problems, awareness and knowledge are keys to 
reducing their harmful effects in the environment. Objectives: This study aims to increase 
awareness among secondary school students about the benefits and harms of insects, and to 
promote safe control methods for harmful species through informal education. Methods: A 
survey study was conducted to assess students’ baseline knowledge and awareness. Seminar with 
a presentation on insect characteristics and importance was introduced. Workshops were held 
on planting insect-repelling herbs like basil and demonstration of biological traps for insects. 
After that, post-questionnaire was used to measure knowledge and awareness improvement. 
Results: Before the program, the percentage average of correct answers was 47.06%. High 
percentage of incorrect or undetermined responses were recorded indicated limited knowledge 
and many misconceptions. After the program, the percentage average of correct answers and 
positive awareness responses increased to 90% and 57.66% respectively, that indicates significant 
improvement in understanding and attitudes. Conclusion: Informal educational methods such 
as seminars and workshops significantly improved students’ knowledge and emotional attitude 
toward insects. Recommendation: There’s a need to continue holding interactive awareness 
activities in schools to focus on sustainable pest control and health awareness. 
Key Words: Insects, Awareness, School activities, Health care. 
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1. Introduction:  

All humans have different perceptions of 
animals and a wide range of feelings toward 
them. Students, during their formal 
education, reflect the perceptions of animals 
that are most commonly found in their 
culture (Almeida et al., 2017). Some of these 
negative perceptions are partly akin to 
misconceptions, as they are resistant to 
change through conventional teaching 
strategies (Prokop et al., 2009) and often 
conflict with scientific aspects. The public's 
attitude toward insects, particularly those that 
can sting, is characterized by aversion and 
fear. More positive attitudes were expressed 
when the taxa had aesthetic value, such as 
butterflies, or practical value, like bees 
(Kellert, 1993).  

Insects represent 73% of the total described 
fauna and, being linked to every ecosystem 
function, play key roles in biodiversity 
resilience (Leandro and Jay-Robert, 2019). 
Despite their small size, insects are vitally 
important for the environment and for us 
(Cardoso et al., 2011, 2020 & Habel et 
al., 2019), as they provide a vast number of 
ecosystem services, such as water purification, 
nutrient cycling, and soil formation 
(Samways, 2019). Insects are considered a 
future food source that could help mitigate 
hunger and malnutrition (Guiné et al., 2022). 
Insects can also be used for biodiesel 
production (Wong et al., 2018). Losey and 
Vaughan (2006) estimated the annual value of 

only four services (dung burial, pollination, 
pest control, and recreation) to be more than 
$57 billion in the United States. 

Misinterpretations of the economic 
importance of insects are frequent, as in the 
case of the considered insects are only harmful 
organisms transfer illnesses and diseases. 
Students do not know the difference between 
insects and other arthropods and have 
misconceptions about insects (Bae et al., 2013; 
Alhadidi, 2022; & Sitar and Rusu, 2023) 

In this study, we found that the Egyptian 
curricula do not provide a complete 
description of insects and their economic 
importance. Therefore, we conducted this 
research to raise awareness among secondary 
school students about the true nature of 
insects, emphasizing that not all insects are 
harmful, as some believe. Harmful insects are 
only a small part of the insect world, as most 
insects are beneficial to humans. In this study, 
two approaches were used to achieve the 
research objectives. 

1- Identify and survey students' knowledge of 
insects, their awareness of their benefits 
and harms, and the methods they use to 
control harmful insects, preserve public 
health, and protect the environment.  

2- Design a set of activities and practices that 
help to develop students' awareness and 
emphasize their active role in keeping 
health care and safe environment. 
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2. The Theoretical Framework  
 

Around the world, many scientific literacies 
were contributed to survey people's 
understanding and awareness of insects, 
helping to rebuild ingrained negative cultural 
perceptions and raising awareness of concepts 
of insects, economic importance of insects, 
changing attitudes toward insects, and 
conservation of insects. 
 
In Korea, Bae et al. (2013) examined people's 
understanding and awareness of insects 
among students and adults. They found that 
around 50% of people had wrong ideas about 
insects, but students and those who had 
experience with insects made fewer mistakes 
than adults and those without experience. The 
most common mistake was about the basic 
body parts of insects. Understanding of insects 
was different depending on age, gender, and 
experience. The study showed that having 
experience with insects had the biggest effect 
on awareness. These results suggest that 
getting people more interested in insects and 
using them in therapy could help improve 
mental health. 
  
In Iraq, Alhadidi (2022) revealed that while 
public knowledge of insect concepts is 
average, awareness is slightly higher. Socio-
demographic factors, including gender and 
studying entomology, showed no impact on 
awareness. However, rural participants 
understood insects better than urban ones, 
and surprisingly, university students knew less 
than non-students. The findings highlight a 

lack of understanding, especially among 
university students and those who studied 
entomology. 
 
Sitar and Rusu (2023) showed that 
environmental education reshapes attitudes 
and increases students’ awareness of insects. 
They emphasized the importance of program 
duration, outdoor experiences, and 
experiential learning in improving knowledge 
and attitudes toward insects. The findings 
provide insights for designing impactful 
education programs focused on insect 
conservation. 
  
Kim et al. (2024) surveyed 944 people on insect 
awareness. 33.9% had personal experience, 
72.9% raised beetles, and 29.9% visited insect 
museums. Interest was highest in kids under 
10 years (81.8%), seniors (77.8%), and teens 
(63.6%). Insect phobia scored 2.19/5, 
suggesting "insect care" in therapy improves 
attitudes. These findings may enhance the 
insect industry’s image and acceptance. Also, 
Kaur and Kaleka (2024) reported that insects 
are highly adaptive but vulnerable to human-
caused environmental changes. Educators 
should raise awareness by highlighting their 
importance and using familiar species like 
butterflies.  
 
Improved educational strategies to raising 
awareness by different animals, especially 
insects, were reported by Almeida et al. (2017). 
They designed a pre-test and a post-test for 
primary school students to identify children’s 
empathy with ten animals with a bad image 
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and to assess both their attractiveness and 
dangerousness. They concluded that teaching 
practice could improve children’s perceptions 
of animals with a bad image.  
 
3. Materials and Methods 

  
• Survey questions and methods 

The pre-questionnaire used in this study was 
prepared to assess the perceptions and 
knowledge of 1st and 2nd grade secondary 
school students about concepts of insects. The 
survey was administered to 95 pupils (Fig. 1), 
including students from: 

 1- Ismail Al Qabbani secondary school for 
boys, Al Wayli administration, Cairo 
Government.  
2- AlKaria Alseyahia Aloula Official language 

school, 6th of October educational 
administration, Giza Government.  
 

In pre-questionnaire, 28 items were included, 
as described in detail in Appendix A, which 
are grouped in two dimensions: D1, 
knowledge and concepts dimension (14 items) 
and D2, awareness and emotional dimension 
(14 items). 

 
 
All items were evaluated through a three-
point Likert scale as follows: in D1, yes, no, 
and I don’t know, and in D2, frequently, 
sometimes, and rarely. The data collection 

started in December 2024 and continued to 
January 2025.  
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• Practical 
- a PowerPoint presentation in Appendix B 
was introduced to students (Fig. 2). During the 
seminar, some facts and concepts related to 
insects were explained including the main 
characteristics of insects, economic 
importance, pest control methods so that 
pupils understand the need for using safe pest 
control methods and raising awareness.  
 

 
- A workshop was held in March 2025 to plant 
insect-repellent plants such as basil and mint 
in the Ismail Al-Qabbani secondary school 
garden. Some environmentally safe methods 
for controlling harmful insects such as 
mosquitoes and flies, were explained (Fig. 3). 
 

 
 
- A workshop was held in the courtyard of 
Ismail Al-Qabbani School  (Fig. 4)  to explain 
how to use biological traps and their 
importance in collecting harmful insects and 
disease-carrying insects. Fig. 2 Presentation introduced to 

students at Ismail Al Qabbani secondary 
school 

Fig. 3 Students during grow insect 
repellent plants in the garden of Ismail 
Al-Qabbani secondary school 
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- A survey to assess the students' outcomes 
from what we presented to them during the 
seminar and workshops. A post-
questionnaire was applied in April 2025 to a 
sample of 50 students at Ismail Al Qabbani 
Secondary School. Seventeen items were 
included, as described in detail in Appendix C, 
which are grouped in two dimensions: 
knowledge and concepts dimension (5 items) 
and awareness and emotions dimension (12 
items).  
 
 
 

• Data analysis 
Collected data from questionnaires were 
converted for coding and analysis with 
Microsoft® Excel (Office 365) statistical 
software. Results were expressed as mean ± 
standard deviation (SD.).  
The reliability of the scales for each of the 
three independent dimensions considered was 
evaluated through the calculation of 
Cronbach’s alpha, which measures the 
internal consistency of the different 
statements evaluated within a certain group. 
According to Shen et al. (2011), the alpha can 
be interpreted as follows:  
Cronbach’s alpha 
coefficient 

Reliability  

α < 0.5 unacceptable 
0.50 < α < 0.60 weak  
0.60 < α < 0.70 acceptable 
0.70 < α < 0.90 good 
α > 0.90 excellent  

 
 4. Results of Research  

The data obtained from the pre-survey 
concerning the knowledge dimension of 
insects are shown in Table 1 and Fig. 5. The 
results revealed that the average percentage of 
correct answers was about 47.06%, while 
incorrect answers averaged around 31.95%. A 
notable portion of responses, roughly 20.97% 
on average, were undetermined. Questions 
No. 12, 7, and 6 were the easiest; 3, 11, and 1 
were the hardest. 

 

 Fig. 4 Students during a workshop in the 
courtyard of Ismail Al-Qabbani School 
listen to and practice how to use 
biological traps. 
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 Table (1): Responses to the questions of knowledge dimension of insects in pre-survey. 

 

Undetermined 

answers 

Incorrect 

answers  

Correct 

answers 
No. of question 

(%) No. (%) No. (%) No. 

8.42 8 57.89 55 33.68 32 1 

16.84 16 33.68 32 49.47 47 2 

3.15 3 78.95 75 17.89 17 3 

26.31 25 31.58 30 42.11 40 4 

15.78 15 42.11 40 42.11 40 5 

20.00 19 5.263 5 74.74 71 6 

11.57 11 5.263 5 83.16 79 7 

33.68 32 21.05 20 45.26 43 8 

36.84 35 45.26 43 17.89 17 9 

46.31 44 33.68 32 20 19 10 

25.26 24 63.16 60 11.58 11 11 

2.10 2 3.158 3 94.74 90 12 

23.15 22 11.58 11 65.26 62 13 

24.21 23 14.74 14 61.05 58 14 

19.93±12.02 30.36±22.4 44.71±24.72 Mean±(SD.) 

20.97 31.95 47.06 
% of total response of 95 

students 

Figure 5: Overall average percentages of responses of knowledge dimension in pre-survey  
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The data obtained from the pre-survey 
concerning the awareness dimension of 
insects are shown in Table 2 and Fig. 6. The 
results revealed that on average, about 35.11% 
of responses were positive, 31.20% were 
negative, and a notable 33.68% were neutral. 

There's quite a bit of variability in the 
responses across the different statements, as 
indicated by the standard deviations (19.09 for 
positive, 17.9 for negative, and 11.27 for 
neutral). The Cronbach's alpha for the whole 
subscale is 0.645, which suggests acceptable 
internal reliability for this set of questions.  

Table (2): Responses to statements of insects Awareness dimension in pre-survey 
 

 

 
 

Neutral responses Negative responses Positive responses No. of question 

(%) No. (%) No. (%) No.  

64.21 61 13.68 13 22.11 21 1 

37.89 36 27.37 26 34.74 33 2 

23.15 22 37.89 36 38.95 37 3 

36.84 35 20 19 43.16 41 4 

35.78 34 48.42 46 15.79 15 5 

11.57 11 2.105 2 86.32 82 6 

34.73 33 11.58 11 53.68 51 7 

34.73 33 17.89 17 47.37 45 8 

21.05 20 66.32 63 12.63 12 9 

30.52 29 26.32 25 43.16 41 10 

33.68 32 55.79 53 10.53 10 11 

43.15 41 18.95 18 37.89 36 12 

32.63 31 47.37 45 20 19 13 

31.57 30 43.16 41 25.26 24 14 

32±11.27 29.64±17.9 33.36±19.09 Mean±(SD.) 

33.68 31.20 35.11 
% of total response of 95 

students 
0.645      indicated acceptable Reliability Cronbach’s alpha for the whole subscale 

Figure 6: Overall average percentages of responses of awareness dimension in pre-survey. 
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The data obtained from the post survey concerning 

the knowledge dimension of insects are shown in 

Table 3 and Fig. 7. The results revealed that the 

average percentage of correct answers was about 

90%, while incorrect answers averaged around 

6.8%. A notable portion of responses, roughly 3.2% 

on average, were undetermined. 

 

 

Table (3): Responses to the questions of knowledge dimension of insects in post-survey 

 

 

 
 

The data obtained from the post-survey concerning 

the awareness dimension of insects are shown in 

Table 4 and Fig. 8. The results revealed that on 

average, about 57.66 % of responses were positive, 

Undetermined 
answers 

Incorrect 
answers  

Correct 
answers 

No. of question 

(%) No. (%) No. (%) No.  
14 7 8 4 78 39 1 
0 0 8 4 92 46 2 
0 0 2 1 98 49 3 
2 1 4 2 94 47 4 
0 0 12 6 88 44 5 

1.6±3.0 3.4±1.9 45±3.8 Mean±(SD.) 
3.2 6.8 90 % of total response of 50 

students 

Figure 7: Overall average percentages of responses of knowledge dimension in post-survey. 
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15.33% were negative, and a notable 29.33% were 

neutral. The Cronbach's alpha for the whole 

subscale is 0.584, which suggests a weak internal 

reliability for this set of questions. Positive response 

for all questions were generally higher than both 

negative and neutral responses except for question 

No. 12. 

Table (4): Responses to statements of insects Awareness dimension in post-survey. 

 

 

Neutral responses Negative responses Positive responses No. of question 

(%) No. (%) No. (%) No. 

64.21 18 0 0 82 41 1 

37.89 32 10 5 58 29 2 

23.15 40 30 15 30 15 3 

36.84 20 4 2 76 38 4 

35.78 32 18 9 50 25 5 

11.57 20 10 5 70 35 6 

34.73 36 22 11 42 21 7 

34.73 18 12 6 70 35 8 

21.05 32 14 7 54 27 9 

30.52 8 2 1 90 45 10 

33.68 40 6 3 54 27 11 

43.15 56 56 28 16 8 12 

13.50±5.03  7.66±7.7  28.83±10.7  Mean±(SD.) 

29.33 15.33 57.6 
% of total response of 50 

students 

0.584     indicated weak Reliability Cronbach’s alpha for the whole subscale 

Figure 8: Overall average percentages of responses of awareness dimension in post-survey. 
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After presenting our awareness seminar, the 
administration of AlKaria Alseyahia Aloula 
Official language school installed screens on 
the windows of the school classrooms in 10th 
of March 2025 to prevent insects from 
entering inside classrooms to maintain and 
improve healthcare for students (Fig. 9). 

 

5. Interpretation of Results  

Many studies aimed to increase students' 
interest in entomology (Weeks & Osero, 2018, 
Healy, 2019, Markee et al., 2021). In this study, 
the data from pre-questionnaire indicated 
that students didn't get most of the questions 

right. The average percentage of correct 
answers across all questions was only about 
44.71%. This is similar to the findings of Bae 
et al. (2013). They found that around 50% of 
people had wrong ideas about insects, 
indicating a general lack of comprehensive 
understanding. There was a lot of uncertainty. 
On average, almost 20% of responses were 
"undetermined," meaning students weren't 
sure of the answer. Some questions were 
much harder than others. The results suggest 
that students lack strong factual knowledge 
about insects, and their awareness or opinions 
about insects vary depending on the specific 
aspect being considered.  

In this study, many activities were used to 
enhance students' awareness about insects. 
The results indicate that the workshops used 
in this study were well-received by high 
school students and they found them 
informative. This is similar to the findings by 
Healy (2019) who educates students about 
various fields of entomology by using 
workshops. It was obvious that outdoor 
activities and spending time in natural 
environments improve the executive 
attention, reduce the stress level and increase 
the general quality of learning (Gelter, 2000; 
Zhang et al., 2014). This explains the data 
obtained in this study from post-
questionnaire where there is an increase in 
students' knowledge. Also, a change in 
attitude among students toward insects and a 
change in the intention to act in an 
environmentally friendly manner across all 
evaluated items.  

Figure 9: Installing wire screen on the 
windows of AlKaria Alseyahia Aloula 
Official language school. 
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An important role in offering scientific 
knowledge and shaping appropriate attitudes 
and behaviours towards insects is played by 
the approach in the school curriculum. Thus, 
preconceptions regarding insects, and 
negative attitudes can be changed through 
informal education, more precisely through 
environmental education (Gralton et al., 
2004). The lower secondary education 
students are at a more advanced stage of 
cognitive development and require more 
sophisticated strategies that can challenge 
their critical thinking and problem-solving 
skills (Sitar & Rusu; 2023). Therefore, the 
Ministry of Education should insert 
information about entomology in the 
Egyptian curricula and provide students with 
seminars to raise students' awareness. 

 
 6. Conclusion  

It’s important to improve educational 
strategies to encourage engagement with the 
environment and promote students’ 
awareness campaigns on the importance of 
insects for ecosystems and human well-being. 
This study derives its importance from  

1- Its treatment of the lack of informational 
awareness about insects (their 
characteristics, importance, and harms). 

2- Raising health awareness through how to 
deal with harmful insects, methods of 

controlling them, and their impact on 
public health and the environment. 

3- Conduct awareness seminars within the 
school to raise students' awareness of the 
beneficial and harmful effects of insects. 

4- Designing numerous workshops to help 
students learn safe methods and 
alternatives for controlling harmful 
insects.  

5- Raising environmental awareness to 
achieve sustainable development goals 
requires significant effort from 
educational institutions, especially schools 
and curriculum developers, to increase 
interest in spreading information and 
environmental awareness within schools. 
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Appendix 

Appendix A: The questionnaire used in this study was prepared to assess the perceptions and 

knowledge of pupils about concepts of insect
 

 

 

 

 

 

 

 

 

 

 

 

Dear Student, 

This questionnaire aims to measure the level of awareness of the benefits and harms of insects 

among high school students. Please read it carefully and complete it with honesty, objectivity, 

and academic integrity by marking ✓ the answer that applies to you. Please note that all data and 

information will only be accessed for scientific research purposes. 

 

Demographic Information: 

Name: ………………………………. 

Grade Level:                                                                                    Gender: 

  ⎕ First year of high school                                                            ⎕ MALE  

  ⎕ Second year of high school                                                        ⎕ FEMALE 

  ⎕ Third year of high school 

      

 

Age:                                                                                                         Place of Residence:     

  ⎕ Under 16 years old                                                                         ⎕ CAIRO 

  ⎕ 16 to 18 years old                                                                           ⎕ GIZA 

  ⎕ Over 18 years old                                                                           ⎕ OTHERS 
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First section: knowledge dimension about insects 

 

No. Statements YES NO I DO NOT 

KNOW 

1 Are insects considered animals?    

2 Are there insects that live in water?    

3 Are spiders insects?    

4 Do insects have six legs?    

5 Are insects a suitable food source for humans and other living 

organisms? 

   

6 Do insects play a role in decomposing and recycling organic 

matter? 

   

7 Do insects contribute to maintaining ecological balance?    

8 Are insects used in the production of some medicine and 

cosmetics? 

   

9 Are cotton leafworms used in cotton production?    

10 Do flies transmit malaria?    

11 Do bed bugs cause scabies?    

12 Are there insects that feed on other insects?    

13 Are plants used to repel insects?    

14 Are chemical pesticides one of the causes of global warming?    

 

 

THANK YOU FOR COOPERATION 

  

Second section: awareness dimension about insects 

 

No. statements frequently sometimes rarely 

1 I can distinguish between beneficial and harmful insects.    

2 I think about the role of insects when I see them in nature.    

3 I want to learn more about the role of insects in the ecosystem.    

4 I feel anxious and confused when I see insects.    

5 I do my part to conserve beneficial insects.    

6 I take steps to prevent harmful insects from entering my home.    

7 I use environmentally safe methods to control harmful insects.    

8 I am aware of some diseases that insects transmit to humans.    

9 I use chemical pesticides to control harmful insects.    

10 I follow the Ministry of Health's guidelines for preventing 

insects that are harmful to health. 

   

11 I read and watch content about insects in books or online.    

12 I believe that school awareness is essential to reduce insect harm.    

13 I enjoy listening to programs on various media outlets about 

beneficial insects and ways to conserve them. 

   

14  I like to participate with my colleagues in awareness campaigns 

to prevent one of the diseases caused by insects 
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Appendix C: Post-questionnaire to measure awareness of the benefits and harms of insects among 

high school students 

 

 

 

 

 

 

 

Dear student, 

This Survey aims to measure your level of awareness after the activities you have undertaken about 

the benefits and harms of insects, so we ask you to read it carefully, and we extend our thanks to you 

for observing honesty, objectivity, and scientific honesty by answering the questions. Please note that 

all data and information will only be accessed for the purpose of scientific research. 

First axis: The cognitive dimension of insects 
No. Statements Yes No I don't Know 

1 Are insects considered invertebrates?    

2 Is a scorpion considered an insect?    

3 Are silkworms used in silk production?    

4 Does female mosquitoes cause malaria?    

5 Is environmental control a method of controlling insects that 

harm the environment? 

   

 

Second axis: The emotional and awareness dimension 
No. Statements frequently sometimes rarely 

1 Do you feel now the importance of beneficial insects in the 

ecosystem? 

   

2 Do you have a greater interest in protecting beneficial 

insects? 

   

3 Do you use some insect products?    

4 Are you now taking better measures to prevent insects from 

entering your home? 

   

5 Do you now use protective methods such as mosquito nets 

or traps to protect against insects? 

   

6 Do you listen to awareness tips to prevent the spread of 

harmful insects and limit their spread? 

   

7 Are you thinking about using natural methods of pest 

control such as repellent plants? 

   

8 Have school activities helped increase your knowledge of 

insects? 

   

9 Have you enjoyed watching shows or videos about insects?    

10 Is educating students about beneficial and harmful insects 

and methods of control important? 

   

11 Do you think that adding information about insects to 

academic curricula is important? 

   

12 Do you talk about insects with your colleagues or family?    

THANK YOU FOR COOPERATION 
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	المستخلص العربي
	زيت النخيل يُستخدم بشكل شائع في الطهي، إلا أن تسخينه المتكرر قد يؤدي إلى تغيرات كيميائية ضارة. تهدف هذه الدراسة إلى التحقيق في الآثار السلبية لكل من زيت النخيل الطازج والمُسخن على الإجهاد التأكسدي، والتغيرات النسيجية في الكبد، والتسمم الجيني باستخدام ...
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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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	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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	مشروع تخرج - دراسة صعوبات التعلم لدى طلاب المرحلة الثانوية
	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
	1. تفسير النتائج
	3.  الشكر والتقدير
	4. المراجع والمصادر

	مشروع تخرج مجموعة 234 أثر إستخدام الطحالب في معالجة المياه الملوثة بالعناصر الثقيلة
	مشروع تخرج مجموهة 231 
	ملف مشروع التخرج المجموعة 233 بعنوان أثر إستخدام التطبيقات التكنولوجية الحديثة في تدريس الجهاز العصبي 



