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 تنᙔᗽه
ᤆ تᙠ ᣔ᤭ᛩأسماء .1 ᣑᤷها ال ᣾ᤫة وغᚖار والمعلومات العلم᝼إن الآراء والأف

ᤆ هذه 
ᣐ᥃ استعمال ما وردᙠ سمح᜚مسؤوليتهم و ᥋كتابها تكون ع
ط الإشارة إ᥉ مصدرها ᣔ᤭ᜦ ةᚖة أو فنᚖالمجلة من مواد علم 

ث والمقالات العلمᚖة والمراسلات الأخرى توجه إ᥉ أ᤬ة الᚁحو .2
ᙔدي للمجلة  ᣽ᤫالعنوان ال ᥋ر مجلة عᙔᗪتح 

 الإعلانات ᙠالمجلة يتم الاتفاق عليها مع أ᤬ة التحᙔᗪر ᙠالمجلة.3

 المراسلات توجه إ᥉ مدير تحᙔᗪر المجلة
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 مجلة أنوار المعرفة

ᤆ د᜻سم᣽ᤫ العدد 
ᣐᤶم2017الثا 

ᚖᘿة جامعة الᙔᗫتونة-تصدر نصف سنᙔᗽة  –مجلة علمᚖة مح᝼مة  ᣑᤫة الᚖلᝨ عن 

 ᤆ
ᣐᤶداع القانوᙵة   بنغازي 63/2018   رقم الإᚖتب الوطنឤدار ال 

 هيئة التحᙔᗪر ᙠالمجلة

ᤆ             رئ᝜س التحᙔᗪر  .1
ᣐᤶحاᙔᗪد الᙵامعمر زا ᤆ᤻  د. مو

ي             مدير التحᙔᗪر.2 ᣽ᤫمسعود محمد القم ᤆ᥆أ. زا 
 عضوا       د. حنان أحمد حبᚖب                    .3
4.              ᤆ᥉د الهماᚖد المجᚁعضوا أ. عزالدين ع 
ᤆ             عضوا.5

ᣐᤶد الله محمد الزغداᚁأ. خالد ع 
 عضوا           أ. الهادى صالح المᙔᗫود              .6
ᤆ صالح                   .7

ᣑᤶالنفا ᥋عضوا           أ. ع 
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ᚖᘿة جامعة الᙔᗫتونة وغايتها ᣔ᤭ᚸ  أنوار المعرفة ᣑᤫة الᚖلᝨ ة تصدر عنᙔᗽمة نصف سن᝼ة محᚖمجلة علم
ᙔة.  ᣐ ᣾ᤫة والإنجلᚖᘿᗪالع ᣐ ᣾ᤵاللغتᙠ ᣔ᤭ᛩة وتᚖقᚖة والتطبᚖسانᚸمختلف العلوم الإ ᤆ

ᣐ᥃ مة᝼ة والمحᙵحاث الجدᙠالأ  

  الرؤᙔة

ᤆ عا   ᣽ᤶخاصة، والعالم العر ᤆ ᣽ᤷالمجتمع اللي ᤆ
ᣐ᥃ مة، وذلك الإسهام الجاد لخدمة النمو والتطور

ة  ᣐ ᣾ᤫحوث المتمᚁر الᙔᗽتط ᥉إ ᤆ᥂سᚤ ماᝨ ،تخدم المجتمع ᤆ ᣑᤷة والᚖة ذات الجودة العالᚖحاث العلمᙠذ الأᚖنفᛕب
ᤆ إثراء العلم والمعرفة، ونᣔ᤭ᛩ المجلة الᚁحوث المقدمة للᣔ᤭ᛩ فيها 

ᣐ᥃ سهمᚤ ᤆ ᣑᤷجميع التخصصات ال ᤆ
ᣐ᥃

 ᣔ᤬ ᣽ᤫنفس المجال، وتعت ᤆ
ᣐ᥃ ᣐ ᣾ᤵل عدد من المتخصصᚁمها من قᚖعد تحكᙠ المعلومات ᣐ ᣾ᤵاي ᣔ᤬ من 

ᡶ
ᙔان هاما

 
ᡶ
ᤆ توᤆ᥉ اهتماما ᣑᤷة الᚖمᙵات الأីادᚁات وخاصة المكتᚁالمكت ᤆ

ᣐ᥃ مختلف مجالات ᤆ
ᣐ᥃ ةᚖات العلمᙔللدور 

ᡶ
خاصا

  المعرفة. 

  أهداف المجلة 

ᤆ مخالف مجالات العلوم والمعرفة . 1
ᣐ᥃ ᣐ ᣾ᤵاحثᚁلخدمة ال ᤆ᥎عال ᤆ ᣞᤷحᙠ جاد وعاءᙵإ 

ᤆ العلوم  . 2
ᣐ᥃ ةᚖلة العلمᚖادة الحصᙔمةز᝼حاث المحᙠالأ ᣔ᤭ᚸ ة المتنوعة من خلالᚖقᚖة والتطبᚖسانᚸالإ 

ᤆ مختلف المجالات العلمᚖة الإᚸسانᚖة والتطبᚖقᚖة . 3
ᣐ᥃ حاثᙠالأ ᣔ᤭ᛩل ᣐ ᣾ᤵوالدارس ᣐ ᣾ᤵاحثᚁإتاحة الفرصة لل 

 ᣔ᤭ᚸ الأᙠحاث الأصᚖلة والمبتكرة ᙠما ᙵخدم المجتمع وᙔحافظ ع᥋ القᚖم . 4
 ةتنفᚖذ سᚖاسات وتعلᚖمات الᚁحث العلᙠ ᤆ᥎الجامع . 5

 ᣔ᤭ᛩقواعد ال  

 للضواᙠط الأتᚖة
ᡶ
  تصدر مجلة أنوار المعرفة وفقا

 مᚁادئ الدين الإسلاᤆ᥍ الحنᚖف . 1
ᤆ الدولة الليᚖᛔة . 2

ᣐ᥃ ᣔ᤭ᛩالإصدار وال ᣐ ᣾ᤵقوان 
 رؤᙔة ورسالة وأهداف جامعة الᙔᗫتونة . 3
أن تكون لغة الᚁحث لغة سلᚖمة وفصᚖحة، وأن يتصف الᚁحث أو الدراسة ᙠالموضوعᚖة والمنهجᚖة  . 4

 العلمᚖة
ᤆ لم تقᚁل ولا تعلᚖل  . 5 ᣑᤷملزمة ب᠆عادة ال ᣾ᤫم، و᠄دارة المجلة غᚖالتحك ᤆ

ᣐ᥃ نجحت ᤆ ᣑᤷإلا الأنجاث ال ᣔ᤭ᛩلا ت
 للسᝇب ᙠعدم نجاحها

6 .  ᣔ᤭ᛩمجال اختصاصهاترحب المجلة كذلك ب ᤆ
ᣐ᥃ ةᚖنتائج المؤتمرات والندوات العلم 

ها المجلة عن اراء كتابها فقط تع᣽ᤫ الآراء والأف᝼ار الواردة ᙠالᚁحوث أو الدراسات أو المقالات ا . 7 ᣔ᤭ᛩت ᤆ ᣑᤷل
ᤆ مسئولᚖة من هيئة التحᙔᗪر

ᣐᤶدون تحمل أد 

وطه ᙠمجلة  ᣔ᤬و ᣔ᤭ᛩة قواعد الᚖᘿ ᣑᤫة الᚖلᝨ   تونة جامعةأنوار المعرفةᙔᗫال  
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وط أساسᚖة ᣔ᤬  

1 .  ᤆ᥎حث العلᚁالهامش وفق قواعد ال ᤆ
ᣐ᥃ حث، والتوثيقᚁال ᤆ

ᣐ᥃ ةᙵالجد 
 صفحة وترسل الأوراق الᚁحثᚖة ᙠالمواصفات التالᚖة 20لا تᙔᗫد عدد صفحات الᚁحث عن  . 2

  حث أو الدراسة منᚁكون الᙵ ورق(أن ᥋مطبوعة ع ᣐ ᣾ᤵسختᚸA4 قرص مرن ᥋سخة عᚸو (
)CD دᙔ ᣽ᤫق الᙔᗪأو ترسل عن ط) (( ᤆ

ᣐᤶو ᣑᤫឤة  الإلᚖعاد التالᙠالإᙠ12 عاد 23× سمᙠسم وأن تكون أ
ᣐ 5الهوامش للصفحة من أع᥋ وأسفل  ᣾ᤵيᛔ4سم ومن الجان ᣔ᤭ᛩكون صالحا للᙵ ᣑᤷسم ح

ة ᣔ᤬اᚁم 
  ستخدم᜻ ةᚖᘿᗪاللغة العᙠ ةᙠتاឤانت الᝨ الخطإذا (AL-Mohanad Bold)  ᤆ

ᣐ᥃  النص، و᠄ذا ᣐ ᣑᤵم
ᙔة ᜻ستخدم الخط ᣐ ᣾ᤫاللفة الإنجلᙠ ةᙠتاឤانت الᝨ (Times New Roman) النص ᣐ ᣑᤵم ᤆ

ᣐ᥃  ᥋ع
ᤆ العناوᙔن 

ᣐ᥃ كون حجم الخطᙵ 16ان  ᣐ ᣑᤵالم ᤆ
ᣐ᥃14و 

  ،حثᚁحث، ملخص الᚁة: عنوان الᚖالتال ᤮العنا ᥋ة عᚖحثᚁجب أن تحتوي الورقة الᙵ
مة الᚁحث، أهمᚖة الᚁحث، إش᝼الᚖة الᚁحث، أهداف الᚁحث، ال៌لمات الدالة للᚁحث، مقد

الدراسات الساᙠقة، منهج وأداة الᚁحث، إجراءات الدراسة، النتائج والتوصᚖات، المصادر 
 والمراجع، (الملحقات إن وجدت)

3 .  ᣔ᤭ᚸ حوزᙵ صله رد المجلة ولاᙵ ᣑᤷح ᣔ᤭ᛩة جهة أخري للᙵحثه لأᙠ عدم إرسالᙠ ةᙠاحث كتاᚁم ال ᣐ ᣑᤫلᙵ أن
ᤆ المجلة

ᣐ᥃ ه ᣔ᤭ᚸ عد إقرارᙠ ان آخر᝼م ᤆ
ᣐ᥃ حث أو أجزاء منهᚁال 

ᙔد  . 4 ᣽ᤫا وكذلك جهة عمله وعنوانه ورقم هاتفه والᚖاحث ثلاثᚁحث أو الدراسة اسم الᚁال ᥋كتب عᙵ أن
 ᤆ
ᣐᤶو ᣑᤫឤالإل 

ضة  . 5 ᣑᤫلة والأهداف المف᝼د للمشᙵحث مع تحدᚁعالجه الᙵ الحقل الذي ᣐ ᣾ᤵد أو مقدمة تبᚖتمه 
ᣔ᤭ᚸ ᤆ ه . 6

ᣐ᥃ ع لأصحابها للمجلة الحقᗽة دون الرجᚖالمجلات العلم ᤆ
ᣐ᥃ حاث والاستفادة منهاᙠذه الأ

ط الإشارة إ᥉ أصحاب هذه الدراسات والᚁحوث حسب القواعد المتعارف عليها ᣔ᤭ᜦ 
ت أم لا، ولا ᙵحق للمتقدم المطالᚁة بها . 7 ᣔ᤭ᚸ لا ترد لأصحابها سواء ᣔ᤭ᛩالأعمال المقدمة لل 
ᤆ المجلة ᜻ستل . 8

ᣐ᥃ ه ᣔ᤭ᚸحث وᚁحث أو الدراسة عند قبول الᚁال ᣔ᤭ᚸ سخة من العدد الذيᚸ احثᚁم ال
 وفق الإجراءات الإدارᙔة والمالᚖة المتᚁعة ᙠالمجلة

 ألا تكون الᚁحوث والدراسات المقدمة للᣔ᤭ᛩ غ᣾ᤫ مستله من رسالة أو أطروحة علمᚖة للمتقدم . 9
 ᙠالدراسة أو الᚁحث 

ᙔة تكتب الᚁحوث والدراسات والمقالات ᙠاللغة العᚖᘿᗪة (ملخص ᙠالل . 10 ᣐ ᣾ᤫاللغة الإنجلᙠ ة) أوᙔ ᣐ ᣾ᤫغة الإنجل
 (ملخص ᙠاللغة العᚖᘿᗪة)

قᚖم المᛕسلسل مع كتاᙠة اسم المؤلف وعنوان الឤتاب  . 11 ᣑᤫالهامش داخل النص مع ال ᤆ
ᣐ᥃ يتم التوثيق

ᤆ الᚁحث مع ذكر ل៌ل الوسائل المستعملة والمراحل 
ᣐ᥃ عةᚁة المتᚖالمنهجᙠ ام ᣐ ᣑᤫمع الإل ᣐ ᣾ᤵداخل قوس

 ᤆ
ᣐ᥃ عة وقائمة المراجعᚁحثالمتᚁآخر ال  
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  خطوات التحكᚖم

ورᙔة لضمان جودة الأᙠحاث العلمᚖة المᛩشورة والتأថد من صحة    ᣐ᤮ ةᚖم عملᚖة التحكᚖعمل ᣽ᤫتعت
المعلومات الواردة فيها، وهو أمر لاᙠد منه ح᜻ ᣑᤷستطيع الᚁاحثون الاعتماد ع᥋ ما سبق من الأᙠحاث 

 ᤨً ᝼حث المقبول شᚁحال الᙔأن يتقدم للأمام و ᤆ᥎سمح للمجال العلᚤ ةᚖحثᙠ ةᚖم  إ᥉ أستاذين وتكᙔᗽن تراី
 ᤆ

ᣐ᥃ ᣐ ᣾ᤵجة من حاصل متخصصᚖᛕعد موافقتهم وتؤخذ النᙠ المجلة إلاᙠ ᣔ᤭ᛩحولها الدراسة ولا ت ᤆ ᣑᤷالمادة ال
اح لجنة التقيᚖم إجراء تعدᙵلات ش᝼لᚖة  ᣑᤫاق ᥋احث بناء عᚁوللمجلة أن تطلب من ال ، ᣐ ᣾ᤵع العلامتᗽمجم

ᤆ المجلة وᙔل᥄ᣑ الᚁحث القبول  أو موضوعᚖة جزئᚖة أو ᝨلᚖة ع᥋ الᚁحث أو الدراسة قᚁل إجازتها 
ᣐ᥃ ᣔ᤭ᛩلل

ᙵ ᤆطلبها المح᝼مون.  ᣑᤷلات الᙵعد إتمام التعدᙠ ᤆ
ᣦᤶالنها  

ᤆ المجلة
ᣐ᥃ ᣔ᤭ᛩحث المقدم للᚁم الᚖلفة تحكᝨ  

ᤆ المجلة مᚁلغ  قررت هيئة تحᙔᗪر المجلة أن ᙵدفع ᝨل من يᙔᗪد     
ᣐ᥃ حثᙠ ᣔ᤭ᚸ60حث  د.ل عنᙠ لᝨ   

 . ᣔ᤭ᛩل الᚁق ᣐ ᣾ᤵمه من متخصصᚖتحك ᣾ᤫوذلك نظ  

 ᤆ
ᣐ᥃ا و᠄نما  نالختام إوᚖᛔلي ᤆ

ᣐ᥃ ةᚖللمجلات العلم 
ᡶ
 جدᙵدا

ᡶ
دورᙔة "أنوار المعرفة" جاءت لا لᙔᗫادة رقما

ᣐ الجادين ع᥋ أمل التوصل إᙠ ᥉حث عل᜻ ᤆ᥎ستخدم الطاقات  ᣾ᤵاحثᚁق أمام الᙔᗪشق الطᚤد، وᙵجدᙠ ᤆ
ᣑᤶتأ ᤆ᥅

  المحلᚖة ل᝜س ذلك من موقع الأنانᚖة ᙠل من منطق المنافسة وتقدᙵم الأفضل 
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  مجلة أنوار المعرفة
 ᤆ᥉السنة الأو-  ᤆ

ᣐᤶالعدد الثا–  ᣽ᤫسم᜻م2017د  

ᚖᘿة جامعة الᙔᗫتونة  ᣑᤫة الᚖلᝨ مة تصدر عن᝼ة محᚖمجلة علم  

اف أ᤬ة التحᙔᗪر ᣔ᤬تحت إ  

  المحتᙔᗽات

    

1.    

 
826 

2.  


 
 2745 

3.  


 
 4663 

4.    6478 
5.    79107 
6.    108123 

7.    124139 

8.  
 

 
 
 

140163 

9.    164177 

10.   
  

 178191 

11.  
An Error Analysis Study in Constructing 
English Noun Clauses Committed by Students 
of Fourth Year at English Department at 
Azzaytuna University in Tarhuna 

 192211 

12.  
Hematological and Biochemical changes in 

Oreochromisniloticus 
 

 
 

 
212223 
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 




 




 





 


 

 

 

 

 

 

 
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 

 

  أ ـ عبد القادر حسين علي سعيد

 

 







 



        

 
     


 

 
  

 7

125



 
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
 

 







 
1


138 

2

12114093143207

 
32764221 
42210

295 

51474
2403 

6
23924103 

7


1511133 
8 
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
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 


    62       

73         24


99428 


    102

       92   

    64   32 
    

     65     
286 


 


11642684     3
    35 




2000       

333130

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     

  2 


130 

3692376119


02050
     33


3531188 

              
       8

2125 


      159  

 40
376394 

     

        26
413


      2

250 


 

          
   3 
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     111  
339 

 

    111  

   8  20
    8 








180 


          

63
2354





22829
 


  
11  

  10 



99



 

 14 

 2017الأولي                 العدد الثاني            ديسمبر  مجلة أنوار المعرفة      السنة  

1376  31
4225




  
43144

    

 25 


    62


217 



  

      72
2299300 





 


      246


180 
1277

1163
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
 






   
256

     39 
 











  

    48
 

    
  29
4951186
3369
1390 


 
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          11 

3137 
  

     150
 

       165



 

   1


3207
 


3552

328329
1207 


 

  56

193293482
505

19723173 
       

6312323 
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               
1541641

 
    

      63184





 

57
220
2410 
           

456462
141 



3249250


           

2456 

      44

15114

456462 



     

159
1211374



 

 18 

 2017الأولي                 العدد الثاني            ديسمبر  مجلة أنوار المعرفة      السنة  

        26
  53 


   

1911     
   86



75362


1275
 
2523

1179 

 




 
       
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 


 





        
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
 




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 2315

44041231 

              

 15

256351 

  


 
 

 
2313  

   29


11102 
    
44     4


11111199 
              
1091357

1290 
  


 




 
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
 

 
 

253 





 



 

         


            

 

       
 

      77



1474 

      2728



   3263 

 
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 



434
       

1211669 
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





 


1234

1365 


    3
      

23431245 


   12 
1669

1398 



7378


  

319
  
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        

   93


 

    

11

1398
     

 
     

   30 137
1751156 

  

 4253
       255

258 


11641193
     135


   
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 


 







 




 


 



 










 
 

1. 1980 
2. 

31955 
3. 1969 
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4. 1976 
5. 1966 
6. 21952 
7. 2 

8. 1967 
9. 2 

10.  

11.  

12. 21980 
13. 1968 
14. 1968 
15. 1969 
16. 1379 

17. 1954 
18. 1974 
19. 21981 
20. 1972 
21. 1973 
22. 51979 
23. 1388 

 

 

 

 

 

 

 

 
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 

 

 

/ 

   

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    


 

 

     415
   

5044
4041 

: 4041 

415 

 
     

        
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
 

           


 




 


274– 



22 

31 

75 

29 

:  


6932455615515 

:  

 
20 
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



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








6285

5024 


            


619 

        
8011 

       



5145 







1789 

1921

2107604 

4436 

 
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 



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213 


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46 




58 



92


307 




307
243 





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    92      
45 

  
1. . 
2. . 
3. . 
4. . 
5. . 

6. 
.

       
            



2174737

2011 

7.     


 
8. . 
9. . 
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 

: 
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1. . 
2. – 
3. . 
4.  

5. 2274203 
1. . 
2. . 
3. . 
4. . 

6. .


231739762011. 

         
692590 


:  

. 


    

:  

. 


.  


307

  
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.


9596 



243 

     
    

  






      

307308 
  



239239 
       306307


168

1171 


1171 

93 


317 
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97


101593 

 


 

–
 

5 




8 


 

 


 

16 

 

 

17 

 
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 

 

21: 

 

 

 22 

 

 

 

2625 

 

27: 

 

 

 

 27 

 

 

 
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 

33 

 

 

 

 
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 

 

 
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 


 

 96 
 96 

 98 
 98 
 98 
 98 
 99 
 99 

 


       


            







12010
 




 

 
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 

 


 

 
 

 

 

1. 
 

2.   
1986 

3. 
– 

4. –
1423 

5.               –
 1428 2007 

6.                   
 214071987 

7. 159
235776–850 

8. 
–1410 

9.  – 

10.  

11. 
–1404 

12. –1418  
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13.  
14071987 

14.             
500315 

15. 
1379 

16.  13991979. 

17. 13651946 

18. 
 1420 – 1999 

19.    1
2010 

20.             
 – 

21. 21384 - 1965 
22. 164241 

23. 
–11356 

24.              360 
 – 

25. –11418 

26.    
–214141993 

27.  

28.     
1423  

29. 1 
30. 1422 

31. 
14222001 

32.  
– 
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33. 
4114292008. 

34. 
–213951975 

35. 
 

36. 
–1414 

37. 2000 
38. –

14051985 

39. 
– 

40. 1430 – 20094 
41. –101418 – 1997 
42.  14161996. 

 
 
 
 
 
 
 
 
 
 
 
 
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
 

 

 

 




 




   


26
   


 

 

 

 

201198 


 
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

2008260 





 



 
1998167

 

 







138

   
 
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

 


 
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 

 

 






 

 


 

 


 

 

1 

 

2 

     
 




  
 

 



 

 50 

 2017الأولي                 العدد الثاني            ديسمبر  مجلة أنوار المعرفة      السنة  

3 

20172018 

 

1 



199889 

2 


199861 

3 


198687 

4 






1998107 

5 


 

 

 
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 

1 

 


 

2008261

201250 

 

 


 

 


201060 

 

 

 

 

 


 

 

71987185186 
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 


 

 

 

 

1996204206 

2 

 



 


1990130 

 

 

 

 


1996213 

 

 

 
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 

 

 

 

1991293294 

 

 
 

 

 


 

56 

12 

33 

 

 

 

 

 



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 
 

  
 

 

 

 

15 


 


 

 


  

 

 

 

 





199562 

 
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 

      
97 

 

      
 

 


 

1-  

4



 

2-  

  



 

 

 

 

 

 
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1 

   


 


 

1 
 

97 .543 .000 

2  97 .141 .040 
3  97 .631 .000 

4  97 .356 .000 

5  97 .375 .000 

6 
 

97 .289 .000 

7 
 

97 .411 .000 

8 
 

97 .550 .000 

9 
 

97 .499 .000 

10 
 

97 .275 .000 

11 
 

97 .556 .000 

12  97 .480 .000 

13  97 .320 .000 

14 
 

97 .487 .000 

15  97 .572 .000 

16  97 .527 .000 

17  97 .555 .000 

18  97 .425 .000 

19  97 .400 .000 

20  97 .545 .000 

21  97 .499 .000 

22 
 

97 .404 .000 
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23 
 

97 .457 .000 

24 
 

97 .435 .000 

25  97 .598 .000 

26 
 

97 .536 .000 

005α 
 

1
005α 

000




 

 



 


60
607070
8080

100 


2 

 
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2 

    
1  26 847 

 


200715 

Spss
 

13 

22 

31 

Spss
 

1

 
 

2
199965 

 

 

 

 

 
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3 

  



 

  

1 


 
.162 .009 97 

2  .293 .000 97 

3  -.071 .150 97 

4  .031 .325 97 

5  .212 .001 97 

6  .317 .000 97 

7  .022 .373 97 

8  .290 .000 97 

9 


 
.031 .328 97 

10  .045 .255 97 

11  -.069 .159 97 

12  -.046 .250 97 

13  .019 .390 97 

14  .192 .002 97 

15  .293 .000 97 

16  .195 .002 97 

17  .201 .002 97 

18  .381 .000 97 

19  .078 .127 97 

20  .183 .004 97 
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21  .291 .000 97 

22  .315 .000 97 

23  .042 .270 97 

24 
        

 
.135 .024 97 

25  .221 .001 97 

26  .088 .100 97 
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 

3
 

 

1
 

21988 

31986 

41998
– 

51990 

62011
 

720121
 

81995
 

92008
 
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101987 

111996 

121998–
 

131996 

141999 

152007 

162015–
 

172015
– 

181991
 

191998 

 

 

 

 
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
  الجعكي سالم فعواط أ.

 

 

 

 

    


 



 

 

1                2               3  
4 

 


 

 


 

 

 
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 

      
 

 

 

 

 

     
 

 

 


1990182 

 


1985163 

 

     
 

 


199927 
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 

 

 




1999142 

 

1 

   
 

2 

        
 

3 


 

4 


 

5 


49937 

 
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6 


1984197 

 


          


             





 






1999130

131 

 



 


 
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
           

199931 

 

 
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 
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


 


 

 

1 
 

2  
 

3
 

4   
198289 

 

1

 

2

 

3 
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
    

199562 

4
 

5
 

 

 

1
 


199251 

2
 

3


198417 


 

 


          

199957 
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         


 

 


 

1 

2 

3 

4 

5197970 

 

          
        


 


1972245 

 





 
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
199960 

 

1 

2 

3
199962 

 

 

1
 


1979

70 

2
 

   
 

3           


 

4 

    

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
61 

 

1
 

 

2
 

3 

 

4
 

5
200272 

 


75 

 

      
 

1 


 
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 

2 








75 

 

1 






 

2 







 

3 



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  
247 

 

 

1 

 

 

 


 

2 

 

3 

 

4 

 

 

 

5 




 
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
81 

 

1 

2 

3 

4 

5 

 

1
 

2 

3 

 

11999 

22002 

31985 

41977 

51995 

619902
 

719822 
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81999 

919847 

101984‘‘ 

1119997 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
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 
 
 

 
              
              

           
               
            
            
           
            
             
          
         

           
          
           

            
            
         
              

         
            
            
             

        
    
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 :  
              

              
           
                
            
             
              

         
           
      

 
      : 
            
       : 

1(             
2(             

  

  
    : 

1(             : 
          . 
          

  
         . 
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      . 
        . 

2(            . 
3(             

 

  
              

              

               

              
   .          
          . 

  
( 1983 ):  

            
              

   .         
 . 

 ( 6199 ):  
           

       . 

 ) 2004(  

           
             
           
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  1996 


. 
  
      

)    (     
 . 
    

            
       
         

         

           
          
            

         
           : 
:     
            

             
                
          
              
       2001

          
         
             

    ) 2000 
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:     
          

           
           

          
       . 

:    
            
        
          
           
            
  

          
            
              
            
               
     2004       
            

 
:    
          

             
             
                

   
 
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     
       
              

            
               
           
              
            

            
         

            
            

          
  (         
           
   2007 
          

            
           
           
          
         : 

:         . 

:           . 

:         . 
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:      . 

:         

:          . 

:          
           

       
          

            

       
 -      
          

           
            

    . 
 -   
            

   : 
    
    
   . 
 -      

        : 
          

. 
         . 
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 -        
        : 
     
    
         . 
            

  
        
             

: (1996: 
             : 
1      
        : 
            

         . 
        . 
           

 -       
     254    

. 
 -             

 –   –  ) 1992   
2      
   : 
          

 
    
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           
 . 

 -                
           
  . 

 -           
     . 

 -           
          
: 
-         . 
 -         . 

-         1996. 

3     
             

            
            
  1996    

4-       

          : 
. (BED) *    . (GCE)      

   
 (GCSE) *          . 

*            (GCSE)  
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      PGCE   
 *       . 
 *            
 *       2001 
5-     
            : 
 *    . 
 *     . 

 *                
    1993 

 :            

            
         
          
             
            
     1988   
              

            
             

             
  "  "        
      :     
     " "   2001  
   1996         
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              
              
  1983       " 
              

 :            
             
             

           
 /             
         1986  
             

            
         "    
           
             

            
             )

2001 
             

           
             

             
           

            
    : 

1           
           
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             
    . 

2            
              

          
  . 

3              
 /           

           
       /      
             
           

1986 

:          
                 

              
             

              
          

           
       : 

        
        

    .  

         .  

       .  

        .  
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        .  

      
       

        .  

      .  

      .  

      .  

         
        
      

       

         .  

    : 

       :  

              
             

           
          

               
           
            
           

             
     /         

              
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    /         
             

           
 

1            
        . 

2          . 
3        . 
4        /   . 

      :  

         
            
    "         

           
2004        
           

          
    
   :  

            
          

             
   "         
         )  

1996 
           

           
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            
            

     : 
             
              

         . 
             

. 
        
            

   . 
          2007   

           
          

           
   

        :  
              

       :    
      2002  

          
            

          
            

           
    2003 

      :   
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           
             
          
            
      2003   
             

            
           

             
    

1.         . 

2.             
3.            

       . 

4.           
         . 

2003  

            
          

    
       :  

             
          
               

            
            
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             
      

       :  

            
            
            
            
 2003          
         

          1991 
   2003        

             
              
   Holmes Group      .

          
           
             
             
                
           

 )2007  
     :  

             
           
             
           
            
   )  1991 



 

 96 

 2017الأولي                 العدد الثاني            ديسمبر  مجلة أنوار المعرفة      السنة  

     : 
             

            

             
       

       :  

              
            

           
            
             
           
   2003 

      :  

               
              

            
             

2003 

    :  

               


 
     :  

           
            

        .     
            



 

 97 

 2017الأولي                 العدد الثاني            ديسمبر  مجلة أنوار المعرفة      السنة  

            

2003 
        :  

         
               
               

 -  – -  -  –     
           
              
           : 
 -  : 

            . 
1 :         

              
  

2 :          
          

          2003 

             
              
            :  
) -  : ( 

           : 
1 . 2 -   . 
)  : 
1            

     . 
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2               
24      2007 

-  : 
             

              
        

       ٤       
           

4  5     5  

            
    1996 

 -      : 
             

             
             
      .1996 
  : 
            

       : 
1 :          

  . 
2 :            

           . 
3 :          

              
           
      1996 
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:       
             

            
             . 

          "   
             

           
           
       )    –  

–  –  –  -  (     
        : 

:   : 
              
     : 
•            . 
•               

 . 
 •              
         :    

          
1996 

:     : 
             

             
                 
              
 1996 
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:       : - 
              

            
         : 
 : -          : 
             

       . 
             

         
 . 
 :           
        . 
          1996 

 :         : 
 :           
           

      . 
 :            
              

•            . 
 •              . 
 •              
         1996  
 :       : 
          

      )    
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              
     . 

              
            . 
     . 
       . 

              
       1996 

 :      : 
              " 

  "           
           
  ) 1993        
            

           
              
              

  
 -            . 
-            . 
 -           . 
 -        . 
 -           . 
 -            . 
 -       . 
 -        )1993 
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  "  "          
      "  "     
  1993 

  
           

                
             
            
                 

            
           
             
              

             
          
             
             
           
                  
               
             
              
          .  
               

             
              

           
              
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              
            
                

             : 
1             

         . 
2             
          . 
3             

            
          

  . 
4           

           
           
           . 

 -5             
  . 

6            
. 

 -7             
             

 
 
 
8 -          

      . 
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9-             
      . 

10 -            
        

11 -            
       . 

12 -            
          
           . 

13 -             
       . 
14 -            

   . 
15 -             

. 
16 -            

           
  . 

17-          
        
18-           

          
            . 

19          
            
    . 
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20            
   . 

21             
 . 

22             
  . 
23           

   . 
 -24            
 . 

25           
      . 

26-             
   . 
27-           

       . 
28-             
    . 

29-            
      . 
30-            

            
. 
31 -             

             . 
 
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 
1  2007 (        :  

 . 
2   (1999        

:    . 
3 1996 (:     :   

 . 
4 1983: (         

     . 
5  1996          

   :  . 
6 1988           

  (        6 
7 ) 2002 (         

 :     . 
472007 

8 1992 (       
 :     . 

92002   - - :  . 
10   ) 2003 :(       " " 
       :  
13 ). -         ( -    

11    ) 2001 (.    (-- )  
   :   . 
12    (2004)        :  

 . 
13    1991)        

"         . 
 - 14  1993)           . 
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15   ): (        
     16 58 

 - 16   2004)          
        5/)  : -    

17
2007 

18
1996 

19
224101993 

202001 

21
462004 

22
2003 

23            
1822003 

 

 

 

 

 

 

 

 

 

 
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 

 

 

 


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
 


1919 

 
19231

4943
2006135–6 
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 


    

         



 

 

 




2008258 


 

   


    
1997

67 


 






74 
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            




 

 

 

291 

 

 


291 





 


 

 

 

 

 

150 
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 


124–125 


 

 



150 


 



78 




129 


    





 

 

 
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 

 

 


22 

 


42 




 


 






     



3691 

  

2008233 
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


 

 

 

 

 

 

 

 

327 


 

 

 

 

 

 

 

 

137 
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
235 

 

 

301 




237–238 

 

 

 

 

 


 

 

 

 

 

322323 
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


240 

 

1934
13 


1929

7 


1929

1933
        



68 

 

1924 

    
 


15 

 1932  


  

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
 

 

22–23 


 

 

 



23 





43 


  1941  


31 

 




 

    
 
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


1989146 





84 




7 





257




1206 

      
 


1206 







1207 
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


1210 




    
 

 

 




  
42 


      


70 




1927
42 


        

45 


 
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


195416 

 

 
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3–
2008 

4–19935–
2008 

6–1998 

7–
1954 

8–1997 

9–
2008 

10–1989 

11––   
2008 

12–6602013 

13–    38         
13971987 

14–
 

15
2006 

 
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 

 

–– 

 


   





        

 

 






              


 




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 
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    

19811272



2008198 


19935

362
   

2008310 


310 

267
          
200722392


20012442 

471



 1988304 




1994

66 
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


 199533



2000159




159


 

180



        

2004 1212
82

20041212 

: 

3320041212 

207
    

2263
16

      


 21 



 

 127 

 2017الأولي                 العدد الثاني            ديسمبر  مجلة أنوار المعرفة      السنة  

115
276–





200786 

  
76

82


20078586
21

16
1877




200786


11 


200771 

 

 

 

292 

 
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––
200771 

              
 

392
–
20012442 


 

 



1422129       

 




20012442




20012443


2443 




75
––
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


 





20012445 

392

24462010172 

637
–

19992168



 

       2001 2446 
82


 

     





20012447

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






2448 








–

2451 


390







       
1993

20316


471604


 
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1989158 


 1993205– – 




1017

301993205 





1

1993206 

471

 


 


         







–1992206 
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    
––

 


––




     
263 

–


 













263

 – –  



265 
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




     





             

16   

1994294

494 


 

  
1698 

 


 


     

298



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 
 

 

199539 




  


300301


295 




 

302 

255
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
2116

2003115
  

 

 

1
 

2
 

3 

4 
 

5


 

 

 

1
1999 

21989 

31992 

41422 

5
11988 
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63 

71
1943 

82001 

91995 

1012003 

11 

1211974 

136 

1422000 

1511994 

16
8 

171995 

182010 

19
1993 

20
2008 

21 

22           
1981 

23
2008 

2422007 
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2531998 

261983 

2731993 

28
1 
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 

– 

                 

 

 

         
           

     





 
  

 





  
        


  
 




         
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


     
 

 
 

1 
2 
3 
4 
5 

 


 
1 
2 
3 
4 

 
  

 
 

20162018 
 

  
 

 
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 
 


            

 
 




 
 
 ,1998, p 5)& PrusakDavenport(

 

200560
 
201010

 
 

            
    

 
-   

1 . )Clifford, 2006(   
              



 

2 .   Macall, Arnold Sutton, 2008     
           
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             
188          
          
         . 

3 .   (Roth, 2009)        
           
 (120)           

            
    . 

4 .   (Nejati, 2010)           
       185  

(138)            
           
     . 

-   

1 .    (2007)           
              
     130      
          . 

2 .   ( 2009 )         
     ( 400 )         

     593      
            

           
            
 . 
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3 .    (2010)         
        640  

            
           
   . 

4 .  2011


         




 

 
        





42

       
  11        

 16  







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2010

60 





 
200736 

 


 
 

.   


595 
.   
200914
 

 2004 25       
             


 

2002182
 

 


 

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 IT 
 

2001 
            

  







2004

9697 


  





             (Jennifer, 

2000,p16) 



 
          

          
 

 



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 2009

3739 
1




 
2 

 
3 
4

 
5


20052728 

  2009 6467  
 
 

   



 
   

 
  

     




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


 
 200840














2008 

 
  

 




 

 






     2010

1114 
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 


 


 
 
 
 
 
 





 

 



201134 
 
 

 
 

     
 


 
 
 
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 
 


 

 
 
 
      

 
 
201333362008


 


 

 
 




 



 


 


 
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
 
 
      


 

 


 
.   
1





20142123 

 



 

200954

56. 

2     201134 
         

 
        

         
 



 

 152 

 2017الأولي                 العدد الثاني            ديسمبر  مجلة أنوار المعرفة      السنة  

   
         

  
 


 

   


          
 

3



     





20073 
.   
 

 1979 
. 

2006 
1




             
 
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 
 
 
 
 
2




             
 

 
 
2004







 
 

 
2008217

         




 

 
 
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 
 
 

 
  2015

 
 
 
 


 


 
 

 
1311997


–

    INTERNATIONAL) INSTITUTE OF WELDING(



 




 
 
 
 
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 


    
60 

 
 

 
1 
   
 51 85 
 09 15 

 60 100 
18515

’
 

 
 

2 
   
 43 72 
 15 25 
 2 03 
 60 100 

 
2   

7225
03 
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 
3 

    

      


 

  9 15   


 

      




      



 

8 14     


 

      

 43 71     

 
3




        
71

15



14 
 
 
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 
4 

    

      

   3 05   
    

 

37 
 

62     


 

  13 22   

   7 11   
 


37

62
22 

 
5 

    

      


 

  5 
 

8   

       


 
11 18     

   3 
 

6   


 

      

 41 68     
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5

       

  
          41

68 

 
6 

 
    

      


 
  7 12   

       
 

4 
 

7     

    
 

13 21     

 36 60     
 

6
      

3660
2112

 
 

 
 
 



 

 159 

 2017الأولي                 العدد الثاني            ديسمبر  مجلة أنوار المعرفة      السنة  

7 
    

      


 
  2 3   


 

      


 

6 10     

 52 87     
 

7
      

5287 
 

8 
    

      

 18 30     


 
      


 

  14 23   


 

  15 25   


 

      

     
 

      

   13 22   
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
18

30
1525

23 
 

 
1


 

2
 

3


  
 

4
 

5 
 

 


 
1

 
2

 
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3  
 

3 


 
4

 
 

 
  

12008 
22004 
320086 
42011 
5200922009 
62008 

7 200560 

82002 
920071 

102005 
112001
 
12  2013      
2013 

1319793. 
 

12004
92 

2201436 
 
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 
1  2009)             

    . 

22015
 

32007
.36 

42011
 

5   2007)          

        "       

  . 
6   2010            

         . 
72014

 
82010

 
 

1200426
28 

22009 
3 2010             

             

  09 10  2010  10 
42004

2628 
 
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1996  455         2379
2568 


 


20046

1993171
140831

1415125 

 


 

  


 

 


 

 

 



 

 167 

 2017الأولي                 العدد الثاني            ديسمبر  مجلة أنوار المعرفة      السنة  

 




1425181 

  

1 

21406134

1413138142879 

 


 

 

114201423 

214161122 

314161128 

414161128 

5
146 

6 1406

36 

71432226 
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
14173528

 

1    

14241186 

2149 

31413140 

4     
       1406

39 

 

 198714111414

26201999106632 

 




   149      
 


14091741425

43142341 

 
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–
             

          
142130268 

 


 

  
 14183135

213514201738 

  

1



19981176 



1315     
13881359 

2

1407

1294 


1423244 
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 

 




 1356132 1406188
      1426 

2124 

 –
1430

41 

 
13231292 




1418 1118  1415190  1415 1316 
13912161425179 


1415190 


 

1406115714121574 


13923195 
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
–
1174141112701409

1114 


14202203 




 

 


 

 

 

 

 

1 

2 

3 

4
– 
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5
 

6
 

 

 

1 

2 

3 

4 

         


 


 

 

 

 

1. 
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13561937 
20. 2

14061986 
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21.     11417
1996 

22. 2
14232003 

23.   


14262006 
24. 

20041424 
25. 114061986 
26.      

14302009 
27. 

11993 
28. 

1415 
29.  
30. 113911971 
31.    1425

2004 
32. 14091989 
33. 

314071987 
34.  

114111990 
35. 

1998 
36. 

114282007 
37. 31414 
38. 

 
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39. 
114161994 

40.  
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1
–


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     



 








 

 





 1920–
1970 


 

1.  

2.  





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
 

 




 


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 


2011

2712



24




27–
–


199624338 
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  


 


  


 





  

19782106 

1.  

–– 



 

 
 

 

 

196252 
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
         


 

52 


      

 


      

 

 

 

 

 

 

 

 






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
  198035









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 



            





 


       

 




 





1957227
           

 

 

 

 
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199135 




 

 

 

 

 

197964 


 

 

 

 

64 


 


 

 

 
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





 

 

 

 

 

199611 




 

 

 

 

12 


 

 

25 
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
 

 


1985465 




199944 

 


 

 

 

 

 

197683 




 

 

 
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83 








2006146 

 

 

 

197625 





 

 

 

1980228 




 

 
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 

 

 

 

228 


 

 

 

1- 

 

2- 

 

3-  

4- 

 

5-      

 

 

 
1 -  

2 - 1980 
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Abstract 

The main objective of the present study is to analyse the errors in the use 
of noun clauses made by fourth year students of the English language 
department at Azzaytuna University in Tarhuna, and to determine the source of 
difficulties which the students encounter in forming and using English noun 
clauses. This study has investigated the errors committed by thirty students as a 
whole. The data was collected from students’ written test. From the results 
obtained, the study presented that students of the fourth stage of English 
language department face difficulties and commit some errors in using and 
forming English noun clause. Furthermore, the analysis of the results proved 
that most errors made by students were due to interference from the mother 
tongue and overgeneralization. 

  .صالملخ


            








. 
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Introduction 

According to Frank (1986:61) a noun clause or (a nominal clause) is a 
clause which is used as a noun or a noun phrase, and it has different grammatical 
functions in English sentence. An English noun clause is a clause with 
connectors that connect two sentences to compose a complex sentence. This 
complex sentence has a main clause and a nominal subordinate clause, or a noun 
clause. This noun clause is not a complete sentence, so it is called a sentence 

fragment. A noun clause plays an essential role within the English complex 
sentence. It functions just as a noun does in a simple sentence. A noun clause is 
used to describe what people say without using quotation marks or writing from 
points of view of the reporter. It must begin with connectors: that, a question 
word or if / whether.  

1.1. Statement of the Problem  

Through the years of teaching, it has been found that students in 
Azzaytuna University / English language department encounter difficulty in 
forming and using English noun clauses. Due to the nature and complexity of 
English noun clause, students are supposed to learn and understand the meaning 
and the grammatical functions of the noun clause well.  

1.2. The Objectives of the Study 

This research aims to: 

1- Find out types of errors mostly made by the fourth-year students of the 
English language department in constructing complex sentences with noun 
clauses. 

2-Pointing out the sources of errors in the students’ performance.  

3-Exploring the causes of errors committed by students in constructing English 
noun clauses. 

4-Proposing some recommendations which may help teachers and students to 
overcome the difficulties which the students may face in constructing complex 
sentences with noun clauses. 
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1.3. Research Questions 

This research is guided by the following questions:    

a- Do the students in their fourth year of English department at Azzaytuna 
University encounter difficulties in constructing English noun clause? 

b- What are the different types of errors which are made by the students in using 
English noun clause? 

1.4. The Hypothesis of the Study 

This study hypothesizes that fourth-year students at Azzaytuna 
University encounter a difficulty in using English noun clauses, because of the 
complexity of its structure and the interference of the students’ mother-tongue. 

1.5. Significance of the Study  

This research focuses on the errors which are made by students in 
constructing the English noun clause. Consequently, an error analysis is a very 
important approach for teachers because it helps them to correct these errors 
and develop the effectiveness of their teaching. In addition, it is a significant for 
students to progress in their abilities of understanding English noun clauses. 

1.6. The Procedures of the Study  

This study is composed of a survey of a theoretical study concerning 
English noun clauses: structure, types and their grammatical functions. A 
written test was conducted to measure the performance of the students in 
forming and using English noun clauses. It was implemented to check out the 
difficulty area that the students face when they use English noun clauses. The 
test was chosen to examine the students’ abilities in applying the correct rules 
in constructing English noun clauses. It was applied upon thirty students of the 
fourth stage in the department of English language at Azzaytuna University 
during the academic year (2016-2017). 

2-Defining English Noun Clause. 

A sentence in English language is a set of words containing a subject and 
a predicate; it has a complete concept in itself.  Sentences are basic units used 
for communication, while the other terms like clauses and phrases are the 
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subsidiary components in a sentence. Lester and Beason (2012:38) claimed that 
every sentence in English has at least one independent clause and may also 
contain one or more dependent clauses. 

2.1. A clause 

In English, a clause is “a group of words containing a subject and a predicate 

and functioning as a member of a complex or compound sentence” 

(https://www. merriam-webster.com/dictionary/clause ). A clause is divided 
into two types: independent and dependent. According to Lester & Beason 
(2012:38) an independent clause is a clause that can stand alone, and it is also 
called a main clause. By contrast, a dependent clause is a clause that does not 
express a complete thought. Therefore, it cannot stand by itself, and it has to be 
accompanied with an independent clause. It is also referred to as a subordinate 
clause. In general, English language has three different types of clauses: an 
adverbial clause, an adjectival clause, and noun clause. This study will 
specifically discuss the structure and grammatical functions of noun clauses. 

2.2. Noun clause 

 Noun clauses are the most complicated of the three types of clauses. Wren 
and Martin (1990:197) claim, “A noun clause is a group of words which 
contains a subject and predicate of its own and does the work of a noun”. Frank 
(1986: 62) points out, “A noun clause is a dependent clause that functions as a 
noun”. In a sentence, as with any clause, a dependent noun clause has both a 
subject and a predicate, but not an independent clause, because it does not 
express a complete meaning. Each English noun clause must begin with a 
subordinator that connects the subordinate clause to the main clause. According 
to Sullivan (2014:158), a noun clause does not modify anything like adjective 
and adverb clauses. Instead, it fills positions that can be occupied by a noun 
phrase (NP) in sentences. The subordinators with which noun clauses start are: 
That, If/Whether or WH-question words. The use of these subordinators 
depends on whether the concerned clause is a statement, WH-question, or 
yes/no question.  
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2.3. Patterns of English noun clause 

2.3.1. That-clause 

 It is a clause which can be introduced by subordinating conjunction ‘that’ 
and, therefore it is called a “That-clause”. The conjunction ‘that’ with which the 
noun clause begins has no function within a “That- clause”. It serves as a 
connecter to join the two clauses. That-clause is used to notify statements in 
indirect speech. Regarding the construction, Yule (2015:161) claimed the 
conjunction ‘that’ is often introduced after verbs of thoughts and feelings. It is 
also used after nouns and adjectives, too, such as: 

 1-He thought that the baby was crying. 

 2-I felt that I had wasted my time. 

 3-The truth is that he never studies. 

 4-She was surprised that she won. 

According to Eastwood (1999:341) the conjunction ‘that’ in “That-clause” 
means ‘the fact that’ and in informal situation, a noun clause is often used 
without the conjunction ‘that’, especially after verbs such as know, say and 
think (cf. Elaine & Steve, (2000:140)). 

(A)The grammatical functions of “That-clause” 

In the sentences below, “That – clauses” which are in italics, take the places of 
nouns and function as: 

1-A subject 

The noun clause can act as a subject as:  

 5-That you do not love him is a personal matter.  

The clause ‘that you do not love him’ occupied the position of a noun or 
pronoun in a subject case, so the whole clause works as a subject in the complex 
sentence. 
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2-A subject after it 

Frank (1986:62) claimed that a noun clause can be function as a subject after 
the pronoun ‘it’ as in the example below:  

6-It is obvious that you don’t love him.  

3-An object of a verb 

In the following example, the noun clause ‘that the door was open’ occupied the 
position of a noun after a main verb, and the whole clause functions as an object 
in a positive sentence.  

    7-I noticed that the door was open. 

In a negation case, Eastwood (1999:349) mentioned that in a complex sentence 
with a noun clause, the negation word ‘not’ must be used in the main clause not 
in the “That-clause” especially with verbs like; ‘think’ and ‘believe’ as in: 

 8-I don’t think that they will leave early.   

4-A subjective complement 

That-clause can act as a subjective complement as in:  

9-My own opinion is that every student should participate.  

The dependent clause ‘that every student should participate’ takes a position of 
the noun. It can be said this clause has become a noun clause; a subjective 
complement of the verb ‘is’, since it is used after a main verb ‘BE’. Such 
grammatical function does not have an equivalent in the Arabic language  

5- Appositive 
In other cases, the “That-clause” acts to modify and supplement the subject 
before it directly, as in:  

10-His belief that he will not come is correct.  

 (cf. Frank M. (1986:62))  

2.3.2. WH-clause 

This kind of noun clause can be started with WH-word such as: who, 
whom, what, when, whose, which, where and how and it is called a WH-clause. 
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Although this type of noun clause begins with a question word, this does not 
mean that it is an interrogative sentence. The two sentences below illustrate this: 

a- Direct question: What did she write? 

b- Noun clause (indirect question): I didn’t know what she wrote. 

Noun clauses with Wh-words are indirect questions. In English noun clauses, 
such words can be used after verbs used to report thoughts and questions. 
According to Eastwood (1999:346) a noun clause that relates to a WH-question 
has normally the same order as those in declarative sentences. 

 (A)The grammatical functions of “WH- clause” 

A “WH-clause” can be found in four positions and have the following four 
grammatical functions: 

1-A subject 

In the following sentence, the whole noun clause, ‘what they had done’ takes a 
position of noun before the modal verb ‘must’ and acts as a subject.  

 11- What they had done must remain a secret.   

A very significant point to mention here is that, a WH- clause always takes a 
singular verb when it functions as a subject. The two examples below illustrate 
that: 
 12-Why the enemy soldiers are so ruthless breaks my heart.  
 13-What the committee members decide is a plan to a good work 
2-An object of a verb 

The WH-clause can be used as an object after a main verb in the independent 
clause as: 

 14-I could not understand why he did that.  

3- A subjective complement  

A WH-clause in the example (15) below which is used after verb “to BE” verb 
“was’, functions as a subjective complement. 

 15-The difficulty was how Emma was going to find us in the crowd. 

4-As an object of preposition 
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In the example below, the WH-clause took a noun position after a verb preceded 
by a preposition ‘with’ and its function was an object of preposition.   

 16-I disagreed with what he said. 

(cf. Frank M. (1986:62)) 

2.3.3. If /whether–clause 

This type of noun clause begins with conjunctions ‘if’ or ‘whether’ to 
report an indirect yes /no question. The conjunctions If / whether are used when 
the speaker or the writer is not sure about the information expressed in the noun 
clause. According to Frank (1986:62), if / whether clause can have many 
grammatical functions. 

(A)The grammatical functions of (If /whether-clause) 

1-As a subject 

Eastwood (1999: 343) maintained that the conjunction “whether” can be used 
within the noun clause as a subject, while using the conjunction ‘If’ is 
ungrammatical. The two sentences below show that: 

 17-Whether or not he is coming tonight is still uncertain. 

 18-*If or not he is coming tonight is still uncertain. 

2-As a subjective complement 

An if/whether clause can be used to complete the subject after verb “to BE”, 
and here it functions as a subjective complement like: 

 19-The question is whether he will arrive early. 

3-As an object of a verb 

Both conjunctions ‘if’ and ‘whether’ are used to function as an object in an If/ 
whether-clause as in: 

 20-I don’t know if / whether he is coming tonight. 

4-As an object of preposition 

 21-He made no comment on whether a decision had been reached.  
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 22-* They argued with the teacher about if they passed the exam. 

In an If /whether-clause, the conjunction ‘whether’ can be used as an object of 
preposition, but it is impossible to use the conjunction ‘if’ in a noun clause 
preceded by a preposition occupying the same function.  

(cf. Eastwood (1999: 343)) 

3. The procedural part. 

3.1. The Test 

Heaton (1988:5) describes tests as “a means of assessing the students’ 
performance in the language”. Tests are intended to demonstrate the precise 
areas of difficulty encountered by the individual students to be identified and 
analysed (cf. Heaton (1988:34)). In this study, a test was conducted, and it was 
consisted of three questions. The students were asked to answer all the 
questions. In question one, the students were asked to do two tasks – in (1-A) 
to underline the noun clause in each sentence. In question (1-B) they were asked 
to identify the type of the clause. In question two, the students were asked to 
guess the grammatical functions of the noun clause in each item. In question 
three, to measure the students’ abilities to form complex sentences with noun 
clauses, they were asked to write their own examples of noun clauses. 

In assessing the evaluation, the researcher marked the items that were left 
by the students with no answers have also been given zero since these items 
predict that the students have failed to give the appropriate answer. 

3.2. The Participants 

The sample included thirty students. They were both males and females 
aged between 21 and 22 years. The participants of the current study were 
selected from fourth year students in the English department/Faculty of 
Education at Azzaytuna University during the academic year 2016-2017. The 
fourth stage students were chosen, because they have studied the topic as a 
required by their curriculum. Thus, they shared the same educational 
background. 
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3.3. Results and Discussion 

 This part is concerned with data collected from the students’ performance 
of the three questions. It also focuses on explaining and discussing the sources 
and the different kinds of errors committed by the students. Through the 
evaluation of the students’ answers, it was found that some students did not 
answer certain items in the test; hence those items which were left empty were 
considered wrongly answered. The following tables show the students’ 
performance in the test. 

Perc. Incorrect 
responses 

Perc. Correct 
responses 

Items No. 

6.6% 2 93.3% 28 We were concerned about 
whether he would get money 

1 

16.6% 5 83.3% 25 My little brother doesn’t know 
how to talk respectively. 

2 

3.3% 1 96.6% 29 The student said that he will try 
to get an A in that class. 

3 

10% 3 90% 27 The suggestion that hotel 
should be repaired accepted. 

4 

26.6% 8 73.3% 22 Whether or not he leaves is not 
important. 

5 

 19  131 Total  
Table (1): The students’ responses in question 1-A 

Table (1) above presents the correct and incorrect answers of each item in 
question (1-A). The total number of the answers of item one was twenty-eight 
which constituted 93%, while the incorrect answers were two, which constituted 
6%. The correct responses of item two were twenty-five which constituted 83%, 
while the incorrect responses were five, which constituted 16%. The correct 
answers of the item three were twenty-nine, which constituted 96%, and only 
one incorrect response was recorded to the same item, and the proportion was 
3%. The total number of the students’ correct answers in item four was twenty-
seven which constituted 90%, whereas, only three students answered 
incorrectly and got 10%. For answering item five, twenty-two students 
answered it correctly, and the proportion was 73%, while eight students 
answered the same item incorrectly, and proportion was 26%. 
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-Giving no answers  

This point shows the number of the students’ responses for each item 
which was left without answers. For giving no answer in question (1-A), the 
total of the incorrect answers was nineteen. Three students gave no answer for 
item one, and four for item five. 

 In question (1-B), the students were asked to underline the noun clauses 
in each sentence and identify the type of the clauses. The students’ responses 
were illustrated in table (2) below.  

Perc. Incorrect 
responses 

Perc. Correct 
responses 

Items No. 

60%   18 40% 12 We were concerned about 
whether he would get money 

1 

46% 14 53.3% 16 My little brother doesn’t know 
how to talk respectively 

2 

56.6% 17 43.3% 13 The student said that he will try 
to get an A in that class. 

3 

56.6% 17 43.3% 13 The suggestion that hotel 
should be repaired is accepted 

4 

63.3% 19 36.6% 11 Whether or not he leaves is not 
important 

5 

 85  65 Total  
Table (2): The students’ performance in question 1-B 

Table (2) above shows the students’ responses in question (1-B). The correct 
answers of the students were twelve in item one, which constituted 40%, while 
the incorrect answers were eighteen of the total number of the students’ 
answers, which constituted 60%. In answering item two, the correct answers 
were sixteen, and the proportion was 53%; whereas, the incorrect answers were 
fourteen, and they constituted 46%. The students who answered item three 
correctly were thirteen, and they got 43%; whereas, the incorrect answers were 
seventeen, and they constituted 56%. The correct answers of item four were 
thirteen which constituted 43%; whereas, the incorrect answers were seventeen 
making 56%. In item five, the students’ correct answers were eleven, and they 
got 36% while the incorrect answers to the same item were nineteen, and they 
constituted 63%. This result indicates that the students have more knowledge of 
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the two types of noun clause “WH-clause” and “That-clause”, while they lack 
knowledge about “If/whether clause”. 

-Giving no answers  

In answering question (1-B), the total of the incorrect answers was eighty-five. 
Four students gave no answer for item one, two students for item two, two 
students for item four and six students for item five. 

In question (2) the students were asked to write the grammatical function for 
each underlined noun clause. The students’ responses were illustrated in table 
(3) below: 

Perc. Incorrect 
Responses 

Perc. Correct 
responses 

Items No. 

56.6% 17 43.3% 13 Can you please 
demonstrate how this 
computer works? 

1 

36.6% 11 63.3% 19 The teacher said that this 
was the last chance to pass 
the exam 

2 

43.3% 13 56.6% 17 You should listen to what 
the director says 

3 

56.6% 17 43.3% 13 His choice that you have to 
bring the kids the week 
after seems logical. 

4 

50% 15 50% 15 It is well known that coffee 
grows in Brazil. 

5 

 73  77 Total  
Table (3): The students’ responses in question 2 

Table (3) above illustrates the performance of the students in answering 
question (2). Thirteen students answered item one correctly and they got 43%, 
while the incorrect answers were seventeen, which constituted 56%. The correct 
answers of item two were nineteen and the proportion was 63%, the incorrect 
answers were eleven which constituted 36%. The overall number of the correct 
answers of item three were seventeen and the proportion was 56%, while the 
incorrect answers were thirteen, which constituted 43%. The students’ correct 
answers of item four were thirteen, which constituted 43%, while the incorrect 
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answers were seventeen which constituted 56%. The total number of the correct 
answers of item five were fifteen; whereas, the incorrect answers were also 
fifteen. In both they got the same percentage 50%. This result indicates that 
these errors were related to the deficiency of the knowledge of the grammatical 
functions of noun clause, especially in items one, four and five. 

-Giving no answers 

The total number of the incorrect answers was seventy-three. With regard 
to this point, four students gave no answer for item one, two students for item 
two, six students for item three and five students for item five.  

In question three, the students were asked to write examples of different 
types of noun clauses with different grammatical functions as illustrated in table 
(4) below.   

Perc. Incorrect 
responses 

Perc. Correct 
responses 

Items No
. 

26.6% 8 73.3% 22 A noun clause with ‘That-clause’ 1 
63.3% 19 36.6% 11 A noun clause its function as a 

subjective complement. 
2 

36.6% 11 63.3% 19 A noun clause with ‘WH- clause’ 3 
50% 15 50% 15 A noun clause its function as a 

subject after it. 
4 

 53  67 Total  
Table (4): The students’ responses in question 3 

Table (4) above shows the correct answers of students in constructing English 
noun clause. In answering item one in question three, the correct answers were 
twenty-two which constituted 73%, while the incorrect answers were nine 
which constituted 26%. This result indicates that the students have a good 
knowledge of constructing (That –clause). The correct answers of item two 
were eleven of the total number which constituted 36%, and the incorrect 
answers were nineteen and the proportion was 63%. Based on the performance 

of students in answering this item, it has been noticed that this point was a 
problematic issue for the students. They failed to construct English noun clause 
in a subjective complement case. This error may be attributed to the lack of an 
equivalent of this grammatical pattern (subjective complement) in the Arabic 
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language. In answering item three, the correct answers were nineteen and they 
constituted 63%; whereas, the incorrect answers were eleven and they 
constituted 36%. The correct answers in item four were fifteen which 
constituted 50%, while the incorrect answers were fifteen and they constituted 
50% too. This result presents that students still make errors in constructing 
English noun clause. 

-Giving no answer 

Totally, the number of the incorrect answers of question (3) was fifty-
three. One student gave no answer for item one. Two students failed to give 
answers for item two, two students gave no answers for item three and nine 
students for item four. 

3.4. An analysis of the students’ errors 

It is obvious that constructing English complex sentences with nominal 
subordinate clauses is an area of difficulty for students. The errors which are 
produced by students are various, so it is significant issue to analyze the 
students’ errors. 

Khansir (2008:196) claimed that Error Analysis (EA) as one of the 
branches of Applied Linguistics emerged in the sixties to reveal that learner 
errors were not the result of learner's native language but also because they 
reflected some universal strategies which the learners employ to acquire a 
second language. He (ibid, 196) added that error analysis used in language 
teaching as a reaction to Contrastive Analysis Theory which is considered 
native language interference is the main reason of errors in second language 
learning.  

Richard (1971: 2) explains that "the field of error analysis may be defined 
as dealing with the differences between the way people learning a language and 
the way adult native speakers of the language use the language".  

3.4.1 Grammatical errors 

After the analysis of the students’ answers of the test in the current study, it was 
found the errors can be referred to more than one source. In addition, it was 
noticed that the most prevalent errors were grammatical. Consequently, they 
were ordered accordingly as follows: 
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1-word-order 

It is a very common type of errors students made in the test. Errors in 
word order committed by students were in forming direct questions, which are 
a different structural feature in English. Students tend to overgeneralise the rules 
of constructing the form of direct questions. This error does not attribute to 
Arabic interference. It seems that the students adhere to the word-order of the 
direct question form because of the great emphasis laid on it in teaching the 
ordinary form of direct question. As a result, some students applied the same 
order. Consequently, this shows the errors of word order are a negative transfer. 
These are examples of word ordering errors: 

 (21) 

 a -*I don’t know what he is doing 
 b -I don’t know what he is doing. 
(22) 

 a-*I cannot remember whose book is this . 
 b-I cannot remember who’s this book is.  

The sentences (21-a) and (22-a) above are ungrammatical. The students kept 
the same order of the direct question instead of indirect question or statement’s 
order in (WH- noun clause). 

2-Sequence of tenses  

In this type of error, the students used different tenses in the same 
sentence. Such errors were noticed in the students’ answers in question three. 
This kind of error can be attributed to Arabic interference. The sequence of 
tenses observed in English sentences with noun clauses do not exist in Arabic 
language. This means that the tense of the main verb in the subordinate clause 
and the tense of the main verb in the main clause can be used irrespectively as 
in the following examples:  

(23) 
a-* I said that the thief will leave the house. 
b-I said that the thief would leave the house.  
 
 



 

 205 

 2017الأولي                 العدد الثاني            ديسمبر  مجلة أنوار المعرفة      السنة  

(24) 

a-* The teacher asked what my name is. 
b-The teacher asked what my name was . 

The grammatical error made by some students in the example (23-a) above is 
using different tenses of the main verbs (said) and (will leave) in both clause, 
the dependent and the independent clauses. The same error was noticed in the 
second sentence (24-a) with (WH-clause).  

3.5. The source of difficulty  

Psychologically, there are many factors can identify the origins of the 
errors through describing the EFL learners’ performance in using English noun 
clause. (Corde r, 1973:290). In addition, there is a number of factors that effect 
on the linguistic performance of a second, or a foreign language learner. Such 
factors can include a language transfer. Wilkins (1972:199) describes the 
language transfer as “A term used by psychologists in their account of the way 
in which present learning is affected by past learning”. 

Through the analysis of the students’ performance in the current research, it has 
been found that they followed some strategies in constructing English noun 
clause as:  

A. Interlingual Transfer 

The term ‘Interlingual transfer’ is used to point to the interference of L1 into 
L2. The errors resulting from the process of acquiring the second language are 
the outcomes of language transfer which is caused by the learners’ first 
language (mother tongue). Many errors of such transfer may occur at different 
aspects of the native language (L1) into the target Language (L2) as: transfer of 
grammatical, morphological, and phonological elements. Language errors, due 
to the impact of the mother tongue, are called interlingual errors (cf. Brown 
(1987:83))  

 Wilkins (1972:199) mentioned that interlingual transfer may be classified 
either positive or negative transfer. The learner acquired this type ‘positive 
transfer’ when the structure of the first language and the target language is 
similar. Furthermore, it can be a ‘negative transfer’ when an origin language 
pattern is different from the target language, and it is transferred positively. 
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Intralingual Transfer. B. 

 According to Brown (1987:91) intralingual transfer indicates to the 
interference of the object language (L2). Such transfer refers to the error which 
can be an output of intervention of errors resulting from the complexity of the 
structure of the object language itself. Thus, errors which are caused by the 
difficulty of the second/target language are called intralingual and 
developmental errors. An overgeneralization is an example of intranlingual 
errors. It refers to what the learners is falling on through the acquisition of a 
new language by generalization some fixed rules and forgetting their exceptions 
(cf. Brown, 1987). 

Conclusion 

 The objective of the present research is to investigate the errors carried 
out by fourth-year students in using and forming English noun clauses at 
Azzaytuna University in Tarhuna /Libya. The study was conducted on 30 
students, and the data were analysed. From the results obtained from this study 
which were analysed, they reveal that the students face difficulty in using 
English noun clause, and they have committed some errors. This poor 
performance can be imputed to two main sources of errors which are: 

a- Iterlingual transfer 

b- Intraligual transfer 

Mother tongue interference is a learning strategy that most EFL learners fall 
back on. Another possible reason for this poor performance may be due to the 
lack of practice. The results of this research paper indicated that the students 
need adequate exercises to be practiced in the classroom in order to increase 
their knowledge of the different types of English noun clause and then, to reduce 
their errors. In addition, the results show that the most common errors 
committed by students were extremely in forming an “IF/Whether clause” and 
a “WH-clause”. Less errors were noticed in forming a “That –clause”. 

Recommendations 

In the light of the study’s conclusion above, such results could help teachers to 
vary their teaching methods.  
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1-Teachers should spend more time giving students chances to answer more 
exercises to practice using English noun clause in the class.  

2-Using different methods to find suitable solutions to the causes of errors will 
help students to avoid many errors and shape the classroom atmosphere 
efficiently. 

3-Evaluating students’ errors, because such errors provide teachers with 
feedback about the effectiveness of teaching, the competence and the level of 
their students. 

4-Curriculum and syllabus designers should be informed of these errors. This 
will enable them to make appropriate adjustments to facilitate teaching and 
learning. 

5-More studies should be done and more attention should be given to the errors 
resulting from a foreign language acquisition. Such studies will allow for the 
prediction of the difficulties involved in acquiring a foreign language. 
Consequently, teachers will be conscious of the areas of the difficulty 
encountering their students and can devote a special care and an emphasis to 
them. 
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Appendix 

A Sample of the Test 

Q1-Underline the noun clauses in the following sentences and identify which type they 
are. 

1-We were concerned about whether he would get money. 
…………………………………………………………………………………….………….  
2-My little brother doesn’t know how to talk respectively.  
…………………………………………………………………………………..…………… 
3-The student said that he will try to get an A in the class 
…………………………………………………………………………………….………….  
4-The suggestion that hotel should be repaired is accepted. 
…………………………………………………………………………………….………….  
5-Whether or not he leaves is absolutely no importance. 
…………………………………………………………………………………….…………. 
Q2-Write the grammatical functions of the noun clauses in the following sentences. 

1-Can you please demonstrate how this computer works?  
……………………………………………………………………………………….………. 
2-The teacher said that this was the last chance to pass the exam.  
……………………………………………………………………………………….………. 
3-You should listen to what the director says. 
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……………………………………………………………………………………….………. 
4-His choice that you have to bring the kids the week after seems logical. 
…………………………………………………………………………………….....……….  
5-It is well known that coffee grows in Brazil. 
……………………………………………………………………………………….………. 
Q3- Exemplify the following: 

1 -A noun clause with “That- clause” 
………………………………………………………………………………………….…..... 
2 -A noun clause its function as “a subjective complement.” 

………………………………………………………………………………………….……. 
3- A noun clause with “WH – clause”. 
………………………………………………………………………………….……………. 
4-A noun clause its function as “a subject after it.” 
…………………………………………………………………………………….…………. 
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ABSTRACT 

The aim of the present study was to investigate the hematological and 
biochemical changes induced to the controlO.niloticuswhen exposed1:1of ¼ 
LC50of copper and lead for 12 weeks. 

In the hematological study, there was a significant increase in the total 
erythrocytes count (RBCs), the hematocrite (Ht) and mean corpuscular 
hemoglobin concentration (MCH) of the O. niloticus. The increase was 

observed after 10 weeks for RBC, s count, from the 6 weeks of exposure till the 
end of experiment for HT. On the other hand, hemoglobin content (Hb) decrease 
significantly starting from 2 weeks of exposure till the end of experiment for O. 
niloticusNon- significant changes was observed in serum glucose concentration 
and in liver and muscle glycogen levels. However, significantly increased. On 
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the other hand, muscle total protein showed a significant decrease after 10 
weeks of exposure for O. niloticus. 

 
          


11
 96h50LC      

 
96

20865
       

 

-           
 

- 
 

-              
12 

-  

 

INTRODUCTION 

In recent years, heavy metals are widely distributed in aquatic systems 
regulations (Calamari and Naeve, 1994) The passage of different environmental 
pollutants to the aquatic system demonstrates the need for a comprehensive 
study for their effects on the living resources. 

Waste discharges never occur singly but always as a mixture. A knowledge of 
mixture toxicity depending upon the nature of the individual pollutants (Sprague 
and Fogles, 1970). 
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Copper and lead are considered as the most toxic metals, which are detectable 
practically in aquatil environment and in all biological systems (Haux and Larsson, 
1982, Ghazaly and said.1995). 

Copper and lead toxicity may depend on many factors such as species 
differences, life stage, concentration in food, and water quality, time of 
exposure and metal speciation in water (Elsa 1991 and Ghazaly and said, 1995). 

Hematological and biochemical measurements have been used as good 
indicators of the state of fish health condition in addition to the detection and 
diagnosis of metabolic disturbances and disease incidence processes (Heath, 
1987and shreck and Moyle, 1990). 

The toxicity of heavy metals on different fish species have been reported by 
many authors (Mc Donald 1986) The industrial development and the wide use of 
chemicals in agriculture as well as the lack of environmental (Rizkallaet al., 1999). 
However, informations about the sub chronic toxicity of copper and lead 
mixture are not currently available. 

The aim of the present study was to examine and evaluate the magnitude of 
hematological and biochemical alterations in tilapia after a chronic exposure in 
a concentration of 1:1¼ LC50 of copper and lead for 12 weeks. 

MTERIAL AND METHODS 

Experimental animals and design: 

The present study was carried out on tilapia (Family, Cichlidae), Experimental 
fishes were collected from farmer from Al. Sadia in Tripoli-Libya. 

The fishes were acclimated to laboratory conditions and were kept in healthy 
conditions, by holding them in aerated tap water in 2000-liter tanks, for at list 
14 days prior to the experiment. During this acclimation period the mortality 
was less than 2.5%. The studied fishes were fed 25% commercial fish diet with 
a ratio of 2.5 – 3% of their body weight/day. Fishes were not fed for 96hours 
prior to the experiments. For the LC50 experement fishes were not fed prior to 
and during the experiment. 

Fish were individually examined; the average body weight was ranged from 
(60-70gm) and total body length were measured to the nearest gram and (20-
30cm) respectively. 
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Glass aquaria (100×50×50 cm  ) were designed to be self-cleaned with a system 
of removable baffles and were provided with air pumps aeration. Water quality 
characteristics were measured by the method described by the American Public 
Health Association (APHA1995) and the measured values were presented in table 
(1). 

Copper sulfate [Cu So4 .5H2 O] and lead nitrate [Pb (NO3)2 were obtained from 
Merk Chemical Company (analytical grade) and were mixed individually into 
solutions to provide the required concentrations 1:1 ¼ LC50. The lethal 
concentrations were obtained by exposing tilapia to different concentrations of 
copper and lead separately in static system. The concentration response 
relationships (LC50

, s). Were determined according to the method of Sprague 
(1970). In the present chronic study, group of eight fish was randomly selected 
from each of the studied species and exposed to the ¼ LC50 (1:1) to determined 
96 hours of Copper and Lead and lead (table 2). These two exposed groups 
wherein addition to a control group were sacrificed after 2,4,6,8,10 and 12 
weeks of exposure to mixture of the toxicants. 

Water from all the experimental aquaria either from the aquarium exposed to 
the copper and lead mixture or the control aquarium was renewed every 96 
hours to avoid accumulation of fish metabolites. 

Blood and tissue sampling: 

Blood samples were withdrawn from the arteriacaudalies. The needle 
(heparinized glass pipette) was run quite deep through the middle line just 
behind the anal fin in a dorso- cranial direction. Serum was obtained by 
centrifugation (5000 rpm for 12 minutes) and was stored at – 20ºC for further 
analysis. After decapitation of fish a piece of white epitaxial muscle, and liver 
were taken for further analysis. 

Hematological analysis:  

Erythrocytes (RBCs) and leukocytes (WBCs) count was carried out using the 
improved Neubauer Hematocytometer (Maxine and Benjamin, 1985). Hemoglobin 
content (Hb) was measured as described by zijlstra (1961). The Hematocrit value 
(PCV), Mean corpuscular hemoglobin (MCH) and mean corpuscular 
hemoglobin concentration (MCHC) were calculated as described by Maxine and 
Benjamin (1985). 
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Biochemical analysis: 

Commercial diagnostic kits from Bio-Meraux chemicals (France) were used for 
the following biochemical assays. 

The concentration of serum glucose was measured by the GOD- PAD method 
(Enzymatic Colorimetric method) according to Trinder (1969); total protein levels 
were determined by biuret test according to Henry (1964). 

Tissue analysis: 

Liver and muscle glycogen levels were determined using the anthrone reagent 
according to the method of Handle and Van (1965).and total protein were estimated 
by Josylin (1950). 

Statistical analysis: 

The data obtained in the present work is represented in table as average ± 
standard error. The significance of the difference between the means was 
calculated according to students (t) test. Hill (1960). 

RESULTS 

Hematological analysis: 

The results of hematological studies on O. niloticus are illustrated in table (3). 
The exposure of the fish to 1:1 ¼ of the LC50 of copper and lead showed a 
gradual non-significant increase in the total RBCs count, till the 10week of 
exposure where a significant increase was noticed at P>0.05. Non-significant 
change (P>0.05) in the total WBCs count was recorded. 

On the other hand, hemoglobin content was decreased significantly at P>0.01 
starting after 15 days of exposure till the end of experiment for tilapia. 

The hematocrit value of the tilapia was significantly increased at P>0.01 starting 
from the six weeks of exposure till end of the experiment. 

Red cell indices of exposed fishes revealed non- significant changes (P>0.05) 
in MCV values from the control mean value of tilapia throughout the entire 
experimental period. MCH value of the exposed blue tilapia showed non-
significant changes (P>0.05) from the control value. However, a significant 
decrease was noticed at (P>0.05) in the 12th week of study. MCHC value of 
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tilapia showed a significant increase at P>0.05 throughout the whole time of 
exposure. 

Biochemical analysis: 

As seen in table (4) the serum glucose, liver and muscle glycogen 
concentrations of control blue tilapia showed significant changes through the 
whole period of exposure. 

Serum total protein of tilapia showed a significant increase (P>0.05) throughout 
the whole period of exposure. 

The muscle total protein value of tilapia showed a significant decrease at P>0.05 
only after 10 weeks of exposure till the end of investigation. 

DISCUSSION 

Many hematological, biochemical and physiological variables show specific 
responses to certain types of environmental stressors such as heavy metals 
(Rizkallaet al., 1999). This feature, of such responses, makes them particularly 
usefulin fisheries management and resource protection as a mean of identifying 
possible courses of environmental deterioration. However, the possibility to set 
a standard as diagnostic tool is still not definitive. 

The present investigation deals with hematological and biochemical changes 
induced to the tilapia (O. niloticus) when species exposed individually to ¼ 1:1 
of the LC50 of copper and lead for 12 weeks.  

In the hematological study, there was a significant increase in the total RBCs, 
and count the Ht tilapia during the 10th week of exposure for RBCs, from the 6th 

week of exposure till the end of the experiment for Ht. While such increase in 
the RBCs count. 

Increase in RBCs count and Ht value of the two studied species may be 
attributed to impairment of gas exchange by the gills and a release of 
erythrocytes from the spleen to compensate impaired oxygen uptake, which 
resulted from disturbed gill function (Grizzle, 1977 and Larsson et al., 1980). It may 
also reflect hypoxic stress exposure resulting in secondary poly- cythemia and 
/ or a decrease in rate of erythrocyte destruction as previously reported by Salah 
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El-Deenet al. (1997). These results are in agreement with that reported by Abbas 
(1998).  

On the 0ther hand, Hb decreased significantly starting from the second week of 
exposure till the end of experiment for the blue tilapia. 

The results obtained in the present study are in accordance with those obtained 
by Mukherjee&Sinha (1993) who found that 20 mg/L of Cd cl2 for 2 weeks caused 
a significant decrease of hemoglobin of Labeorohita. Similarly, Rizkalaet al., 

(1999) assumed such Hb decrease in Cyprinuscarpioexposed to a combination 
of copper and zinc or cadmium and zinc on the 90th and 30th day Hb level could 
be attributed to be intra splenic and intra splenic hemorrhage (Hilmy, 1980). 

Hemolysis of red blood cells could be another reason led to Hb reduction as 
notified by Mazhaet al. (1987) for Nile catfish exposed to mercury. 

In the present study, MCV and MCH values of the exposed blue tilapia showed 
non-significant changes from the control mean value throughout the entire 
experimental period. It is assumed from the present results that the increase of 
the blood indices MCV and MCH and MCHC may be attributed to a defense 
reaction against toxicity of heavy metal through stimulation erythropoiesis. This 
is similarly observed by Rizkallaet al., (1999). 

 In the biochemical study, blood glucose measurements are known to be 
sensitive indicator for environmental stress in fish. In the present study the 
serum glucose as well as liver and muscle glycogen concentrations of the fishes 
showed non- significant changes were exposed individually to 1:1 ¼ of the LC50 
of copper and lead mixture throughout the whole period of exposure. This non-
significant change could be explained by the antagonistic effect of copper and 
lead on the gluconeogenesis process. Several authors (James and Sampath,1995). 

Gluth and Hanke (1984) concluded that the reduction of the amount of liver and 
muscle glycogen is also a good indicator of toxicity. 

The hyperglycemic effect of copper treatment was antagonized by the inhibitory 
effect of lead on the gluconeogenesis (Gluth and Hankle (1984) (Santos and Hall, 

(1990) did not find any differences in plasma glucose level of treated eel fish 
(Anguilla Anguilla) with 300µg Pb/1 for 30 days when compared to controls. 
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An important function of serum protein is the maintenance of osmotic balance 
between the circulating blood and the cell membrane (Harper et al., 1977). In the 
present study serum total protein of blue tilapia showed a pronounced 
significant increase throughout the whole period of exposure reaching its 
maximum value during the 12th week. This significant increase in total protein 
of the African catfish was only noticed after 8 weeks of exposure. 

In general, the changes of plasma total protein would seem to be of a great value 
for the additional expenditure of energy but of a limited value as potential 
specific indie actors in fish exposed to pollutants. This conclusion was in 
agreement with the findings reported by Gluth and Hank (1985). 

Regarding the effect of exposure to copper and lead mixture on the meat quality 
of the two studied species in the present work, it has been observed a decrease 
in the muscle total protein. The decrease in muscle total protein could be 
attributed to the reduction in food consumption and/or decrease in gross food 
conversion. 

It could be concluded that, the combination of copper and lead induced different 
hematological and biochemical alteration, which in turn may affect the growth 
rate, fish production and its meat quality. Some of these effects are non-
significant or start after a long period of exposure and this could be due to the 
antagonistic effects induced as a result of heavy metals interaction. This may 
indicate the importance of further studies on the mode of action of different 
heavy metals both individually and as mixtures. 
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Table (1): quality criteria of the water used in the study. 

Parameters 
 

Value Unit 
pH 7.5 - 

Dissolved oxygen 5.9 mg/l 
Temperature 23.10 ºC 

Total hardness 160.50 mg/L as CaCo3 

Total alkalinity 190.90 mg/l as Caco3 

Electric conductivity 0.412 M mohs 
Salinity 5‰ mg/l 
NH4

+ 0.05 mg/l 
Nitrite 0.032 mg/l 
Nitrate ــve mg/l 

Total dissolved solids 250.73 Mg/l 
Table (2): (¼LC50) (96h) and ¼LC50 96hrsof copper and lead onO.niloticus. 

Metal Fish species LC50 (96 hrs) ¼ LC50 

Copper O. niloticus 8.3 mg/l 2.08 mg/l 
Lead O. niloticus 26mg/l 6.5 mg/l 

Table (3): Changes of blood pictures in O. niloticusexposedto1:1 of ¼ LC50 of 
Copper and lead mixture for 12 weeks 

time 
(week) 

RBCs 
104/mm3 

WBCs 
103/mm3 

Hb 
9/dI 

Ht 
% 

MCV 
FL 

MCH 
Mg/100ml 

Control 
0.99± 
0.01 

81.07± 
0.09 

10.92± 
1.20 

17.30 
±0.06 

185.1 
±0.71 

112± 
0.8* 

 
 

O. 
niloticus 

2 
0.99± 
0.01 

80.9± 
0.12 

9.1± 
0.05 

17.50** 
±0.05 

185± 
0.60 

110± 
0.7 

4 
0.10± 
0.01 

80.11±** 
0.32 

10.1± 
0.02 

17.40 
±0.01 

183± 
0.5** 

108± 
0.4 

6 
0.10± 
0.01 

79.12±** 
o.41 

10.2± 
0.01 

17.90*** 

±0.02 
186.± 

0.4 
115± 
0.3** 

8 
0.11± 
0.01 

79.32±** 

0.35 
10.50 
±0.2 

17.80 
±0.5 

186± 
0.05 

114± 
0.5 

10 
0.11± 
0.01 

81.0± 
0.08 

10.± 
1.2 

17.70*** 

±0.01 
178.1 

±0.01*** 
111.7* 

±0.3 

12 
0.100± 

0.01 
79.13±*** 

0.30 
10.50 
±1.1 

17.92** 

±0.05 
188.1 

±0.60** 
116.± 
0.2** 
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Data are represented as mean ± S.E 

*- P> 0.05 non-significant. 

**- P> 0.01significant. 

***-P> highly significant. 

Table (4): Changes of serum glucose (mg/dI), Liver glycogen (mg/g fresh weight 
and muscle glycogen (mg/g fresh weight) in O-niloticusexposed to 1:1 of ¼ LC50 of 

copper and lead mixture for 12 weeks. 

Time 
(week) 

Serum 
glucose 

Liver 
glycogen 

Muscle 
glycogen 

Control 
 

65.17± 
1.3 

22.12± 
0.31 

2.34± 
0.02 

2 
 

62.18± 
1.1 

22.50± 
0.41 

2.21± 
0.01 

4 
 

61.19±* 

1.0 
22.15± 

0.51 
2.1± 
0.01 

6 
 

63.12± 
1.5 

22.11± 
0.45 

2.24± 
0.03 

8 
 

63.15± 
1.6 

22± 
0.31 

2.20± 
0.04 

10 
 

64.12± 
1.7 

21.9± 
0.11 

2.10± 
0.05 

12 
 

64.15± 
1.8 

22.1± 
0.41 

2.25± 
0.01 

Data are represented as mean ± S.E. 

* - P> 0.05 non-significant. 

** - P> 0.01significant. 

*** -P> highly significant. 
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Table (5): Changes of serum total protein (d/dI) in O. nilotcus exposed to 1:1 (¼ 
LC50) of Copper and lead mixture for 12 weeks. 

Time 
(week) 

Serum  
total protein 

Muscle 
 total protein 

Control 6.1±0.21 17.10±0.06 
2 6.5± 0.11 17.±0.05 
4 6.56±0.1 17.3±0.06** 

6 6.71±.11** 17.4±0.09** 

8 6.8±.12** 17.5±0.10** 

10 6.88±.11** 17.3±0.11 
12 6.98±.15** 16.90±0.15 

Date are represented as mean ± S.E. 

* - P> 0.05 non-significant. 

** - P> 0.01significant. 

*** -P> highly significant. 
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