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Abstract 
The study aimed to identify the contribution of a 

proposed professional development program based on the 
(STEM) approach (Science –Technology–Engineering–
Mathematics) to the development of the teaching performance 
skills of science teachers, and to find out its impact on the 
development of students’ skills needed to implement the applied 
projects (capstone) in light of the (STEM) approach. The mixed 
method was used with its multi-stage design, two qualitative 
tools were prepared: the observation card for the teaching 
performance skills of science teachers; and an interview card for 
Science teachers who manage applied projects (capstone), and a 
quantitative tool has been prepared: a note card for students’ 
skills. The study was applied in the smart learning schools 
(STEM) in Riyadh on the science teacher in the primary stage 
with a view to developing the program according to the 
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qualitative approach, in addition to the science teacher at the 
intermediate stage who manages projects with a view to 
revealing the contribution of the proposed professional 
development program based on the (STEM) approach in 
developing the teaching performance skills of science teachers 
to manage the work of applied projects (capstone); and a sample 
of first grade intermediate students of (30) students, in order to 
find out the impact of the program in developing students' skills 
to needed implement the applied projects (capstone) the light of 
the (STEM) approach. 

The results of the study showed that there was a change in 
the teachers’ performance and skills after their training in the 
proposed professional development program based on the 
(STEM) approach, which means that the program contributes to 
developing the teaching performance skills of science teachers, 
and there are statistically significant differences between the 
averages scores for first-grade intermediate students in the pre 
and post application for the implementation of applied projects 
(capstone) in favor of the post application; Which showed the 
significant impact of the proposed program in developing 
students' skills needed to implement the applied projects 
(capstone) in light of the (STEM) approach. 
Keywords: professional development, (STEM) approach, 
teaching performance, science teachers, applied projects. 
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
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
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







 

STEM



(Satchwell & Loepp, 
2002STEM





STEM



STEM

STEM

STEM 
(Jardine, 2006 

STEM





 

- ٣١٤ -  
  
 





(Lynch,2013)capstone





STEM





(Benuzzi,2015)



 





capstone





 

capstone









(Pittman,2014)
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capstone











Moomaw,2013(Tsupros et al,2009)





 

capstone







Dahm, 2014)2005 





2006)(Howe,(Bannerot,2010)

capstone



 

(Nakagawa,2001)

"TRIZ


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

CapstoneCucuzzella,2014





 

 

(Bischof,2007)









(Milano,2008)(Porter,2004)





(Zhan,2014)



 

(Pinnell,2013)

STEM

STEM



STEM

STEM
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

2012

STEM

 



STEM





STEM

STEM







STEM

STEM

(Nadelson,2012)

STEM

STEM

STEM



(U.S. 
Department of Education, 2014) 





STEM–
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STEM



STEM





STEM

STEM



 
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









 

STEM


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

capstone

capstone 



STEM

Capstone)

capstone





 



(STEM)



capstone

STEM 

 

 

١. STEM

capstone 

٢. (STEM)



capstone 
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٣. STEM

capstone 

 





capstone 

 

 

١. STEM

capstone 

٢. (STEM)



capstone 
٣. STEM

capstone 

 

 

١. 

capstoneSTEM 
٢. STEM

capstone

STEM

 
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٣. STEM



STEM 
٤. 

capstone 

٥. 

 
٦. 



capstone

 

 

 

 

١. 

capstoneSTEM





capstone 

٢. capstone

STEM




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STEM

 

٣. TRIZ

Capstone

(Kunst&Clapp,2000)





Capstone 

 


capstone

STEM 

 


 

 

STEM 









 

STEM


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

capstoneSTEM

capstoneSTEM 

capstone 

(Marquart & et.al, 2012)



Prototype





STEM-Capstone 

Capstone

STEM







 

capstone 






 

capstone

        
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       

  STEM      

          

         

 

capstone 







 

ًوتعــرف إجرائيــا بأĔــا مهــارات لتنميــة قــدرة الطــلاب علــى تقــديم الاقتراحــات والأفكــار مــن : ّ
مشكلة لعمـل مـشروع، وتقـديم ورقـة بحثيـة تتـضمن خلال جلسات العصف الذهني لاختيار 

المــدخلات والعناصــر والأدوات اللازمــة لتــصميم المـــشروع، وتحليــل المعلومــات وتركيبهــا لحـــل 
المـشكلة، ثم التوصـل إلى فكــرة المـشروع، وتطبيقـه وتنفيــذه بطريقـة تعاونيـة ضــمن خـط زمــني، 

معـــه عــرض تقــديمي، وتقـــاس ويتــوج المــشروع بعـــرض ملــف الإنجــاز الخـــاص باĐموعــة مرفــق 
.ببطاقة الملاحظة 

 
 



STEMcapstone

 

 
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STEM

 

STEM 





Morrison&Bartlett,2009(Shaughnessy,2013)

STEM



 

(Stem 
Maryland,2012)







 

STEM







STEM






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AAAS

STS

STSE

SSCNSES 

STEM 

STEM



(Conner,2013)

STEM

 

  





 
  

 

  

 

  



 

  

 
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STEM 

STEM



 

  PEDAGOGY

 

  SCOPE



 

  OUTCOME



 

STEM 

STEM



STEM

Capstone









(Rouse, 2013)

STEM: 
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١. 

 

٢.   

٣. 

 

٤. 

 

٥. 

 

Capstone 

Capstone 

Capstone

STEM

(Marquart & et.al, 2012)

Learning 
Inquiry-based



Prototype





STEM-Capstone 

capstone 




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







Capstone 

١. Constructivism 








 

٢. Meaningful Learning Theory 








 

٣. social cognitive theory 








 
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٤. Theory of multiple intelligences 



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
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

 

 

 


STEM) 

(Donna, 2012)



STEM





STEM

 

(Nadelson & Seifert, 2012)

STEM





STEM



 

(Pinnell,2013)

STEM)


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





STEM 





STEM





STEM

STEM 
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STEM





 
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(Kasza & Slater, 2017)

STEM









STEM 



STEM



STEM

STEM



STEM 



STEM







STEM)

 
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
capstone 

(Eppes,2012)

capstone(STEM)






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capstoneSTEM

 (Pinnell, 2013)

STEM

(Kasza & Slater, 2017)

STEMcapstone

(Dahm, 2014)

Capstone 



Eppes,2012Dahm, 2014
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Zhan, 2014Pinnell, 
2013)(Dahm, 2014)

(Zhan,2014)

(Kasza & Slater, 2017) 



STEM



capstone



STEM

STEM

STEM







Nadelson&Seifert,2012)

 







capstoneSTEM

capstone
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STEM

capstone 
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    
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 
٢. Capstone 

١. 
 

٣. 
Capstone 

 

















 

٢. ١.  
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    
٢.  

STEM


 

٣.  

١. 
 

٢. 
STEM 

٣.  

٣. 





 
 ٤.  

١.  
٢.  
٣.  
٤.  
٥.  
٦.  
٧.  
٨.  

٤. 







 
 

٩.  
١.  
٢. 

 

٥. 



 ٣. 
 

١.  ٦. 
٢. 
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    
 




 

٣. 
 

٧.  
٨. 

 

١.  
٢.  
٣.  
٤.  
٥.  
٦.  
٧.  
٨.  
٩.  

١٠.  
١١.  
١٢.  
١٣.  
١٤.  

 



















 

١٥.  

١.  
٢.  
٣.  
٤.  

 



















 ٥.  
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    
٦.  
٧.  
٨.  
٩.  

١٠.  

capstone 



CapstoneSTEM











STEM



capstone 

capstone 
   

١.  
٢.  
٣. STEM 
٤.  
٥.  

 




 

٦.  
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   

٧.  
٨.  
٩.  

١. 
 

٢. 
 

٣.  
٤. 

 
٥.  
٦.  

 








 

٧.  

١.  
٢.  
٣. 

 
٤. 


 

٥. STEM
 

٦.  
٧. 

 
٨.  

 

 
 
 
 







 

٩. 
 
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   

١. 
 

٢.  
٣.  
٤.  

 







 ٥.  

 

STEM



Instructional Design Models

ADDIE Model





AnalysisDesignDevelopment

ImplementationEvaluation

 

Analysis 



 

١. 

capstone

STEM

capstoneSTEM
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

 

٢. 





Capstone

STEM 

٣. 

Capstone)



Capstone

Triz





STEMCapstone 

٤. 

STEM





E‐Simulation



 
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Design 

 

١. 

 
٢. 

 
٣. 




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٤. 





 

٥. 



 





Capstone



STEM

 
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Development 















Capstone



 

Implementation 


STEMSTEM

Capstone

Capstone

 

Evaluation 



STEM)

STEM

capstone

capstone

STEM 
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 

 

  

 
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

 







 
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  


Capstone













Capstone 

 

 

Capstone

 

١. 



STEM



 
٢. 





 
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٣. 



Capstone 
٤. 

STEM 

 


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





(WhatsApp)



 





(Word)












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









 



STEM)









Jeong et. al, 2015

(STEM)


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
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Cohen's D 
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 

 D  
   

   
   
   
   
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Kasza&Slater,2017

STEM











Eppes,2012capstone 
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 
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٢. 

CapstoneSTEM 
٣. STEM

capstone 
٤. STEM

Capstone 
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 

==========  
TRIZ

 




 




  




STEM

STEM 

 


 




  
STEM



  
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



 



 



https://alroya.om/p/218114 



STEM
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