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A proposed Program based on (STEM) Integrated Approach in 

Developing Mathematical Literacy and Reducing Mathematics 

Anxiety for Preparatory Stage Pupils 

 

Abstract: 
  

The research aimed to identify the effectiveness of a proposed 

program based on (STEM) integrated approach in developing 

mathematical literacy and reducing mathematics anxiety for 

Preparatory stage pupils. The research was applied to a group of (64) 

Preparatory second grade pupils, divided into (32) pupils as an 

experimental group and (32) pupils as a control group. The research 

presented a number of research materials and tools prepared by the 

researcher represented as a list of the mathematical literacy processes 

required for Preparatory stage pupils, the mathematical literacy test, 

the mathematics anxiety scale, and the proposed program based on 

the (STEM) integrated approach which includes a pupil's book for the 

two units: (The relationship between two variables) and (Statistics) 

These two units have been reconstructed and rewritten according to 

(STEM) integrated approach and the teacher's guide to teaching the 

two units. Research results indicated a statistically significant 

difference between the mean scores of the experimental and control 

groups in favor of the experimental group in mathematical literacy 

processes  in the post application for the mathematical literacy test. 

Also the results indicated that there was a statistically significant 

difference between the mean scores of the experimental and control 

groups in favor of the control group students in the post application of 

the mathematics anxiety scale. Research presented a number of 

recommendations such as the need to pay attention to the integrated 

approaches that works on integrating more than one subject with 

Mathematics, and the need to pay attention to developing 

mathematical literacy and reducing mathematics anxiety for pupils.    

Key words: (STEM) integrated approach - Mathematical literacy - 

Mathematics anxiety.   
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 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

 المكدمة: 

(Tai & Lin, 2015, 1481)

(Arora & Pawlowski, 2017, 2) 
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(Bansilal, 2017, 

1) 

(Guler, 2019, 57)

(Doyle, 2007, 246) 

(Ozgen, 2019, 178)

 Program for International Student Assessment (PISA)

Organization for Economic 

Cooperation and Development (OECD) 

(PISA) 

 PISA 2012  PISA 2021 

(Ayvalli & Bicak, 2018, 39- 40) (Afifah et al., 2018, 92)   

(PISA) 

(Aktulun, 2018, 63) 
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 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

(PISA)

(PISA)

(Lin & Tai, 2015, 391)

(PISA) 

(Ozgen, 2019, 178)

(Long et al., 2014, 1)(Suciati et al., 2020,865)

(Central Board of Secondary 

Education (CBSE), 2020, 8)

(Ojose, 2011, 89)
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(OECD, 2019, 77)

(Firdaus et al., 2017, 213) (Genc & Erbas, 2019, 222)

(Dewantara et al., 2015, 40) 

(Ajogbeje  et al., 2013, 15)

(Prodromou & Frederiksen, 

2018, 639)
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 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

(Beilock & Willingham, 2014,28)(Zamora-Lobato et al.,2016, 394)

(Olanrewaju, 2019, 3)

(Kesici & Bindak, 2019, 109)

(Deringol,2018,538)(Aydin & Aytekin,2019,421)

(Young & Young, 2016, 80) 

(Ramirez et al., 2018, 1)(Alkan, 2018, 567)

(STEM)
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(STEM)

(Karahan et al., 2015, 222) (Thibaut et al., 2018, 2) 

(Kubat, 2018, 166)

(STEM)

National Science Foundation (NSF)

(White,2014,2)(Smith et al.,2015, 183) 

(Ahmed, 2016, 129) 

(STEM)(Science) 

(Technology) (Engineering) 

(Mathematics) 

(Kubat & Guray, 2018, 396)

(Ergun & Kulekci, 2019, 1)

(STEM)

 (STEM) 
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 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

(STEM)

(Fritz-Palao, 2016) 

(Wang et al., 2011, 1) 

(STEM)

(Ring-Whalen et al., 2018, 343)

(Ergun & Kulekci, 2019, 2)

(STEM)

(Sari et al.,2018,2)(Kubat, 2018, 166)

(Firat, 2020, 104)(Helvaci & Helvaci, 2019, 337)
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(Roehrig et al., 2012, 31) 

(STEM)

(Singh et al., 2018, 289) (STEM)

(Kubat & Guray, 2018, 396)(Ozsoyi & Ozyer, 2018, 213)

(STEM)

Kertil & Gurel (2016) 

Singh et al.(2018)Tawil (2018)Acar et al.(2018)

Retnowati et al.(2020)

(STEM)
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 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

 

 

 Hsieh & Wang (2014)

Sumirattana et al. (2017)

Firdaus et al. (2017)Munaji et al. (2017)

Mostoli et al. 

(2019)

 

Al Mutawah 

(2015) 

Prodromou & Frederiksen (2018)Olanrewaju (2019)

Alkan (2018)

(STEM)

 مشهلة البحح:  

(STEM)
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 أهداف البحح:  

 (STEM)

 (STEM)

 أهنية البحح:  

 

 

(PISA) 
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 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

 

 

 

 

(STEM)

 

(STEM)

 حدود البحح: 

 

 

 
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 مواد وأدوات البحح: 

 

 (STEM)

 

(STEM)

 

(STEM)

 

 

مصطلحات البحح: 
 (STEM)Approach (STEM)

(STEM)

 

(PISA) 
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 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

 

 الإطار الهظري للبحح: 

 التهاملي   (STEM)المحور الأول: مدخل 
(STEM)

(STEM)

National Science Foundation (NSF)

(Carlson et al., 2016, 1)(Copeland et al., 2018, 534)

(Goovaerts et al., 2019, 1)
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(STEM)

(STEM)

 

 

(STEM)

(STEM)

(STEM)(Science) 

(Technology) (Engineering) 

(Mathematics) 

(Ozsoyi & Ozyer, 2018, 214) 

(STEM)
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 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

(STEM)

(STEM)

(Yang & Baldwin, 2020, 1)

(STEM)(White, 2014, 4) 

 Science (S): 

   

  التكنولوجياTechnology (T)

 Engineering (E): 

 Mathematics (M)



 

 
 

 

 النفسيةو التربوية للعلوم الفيوم جاهعة مجلة م 0202إبزيل  -الخاهس  عشز ـ الإصدار الخاهسالمجلد  

Stohlmann (2013,8)(STEM)

Johnson (2013, 367)

Moore et al. (2014, 38)

Popa & Ciascai (2017, 55)

Ntemngwa & Oliver (2018, 12)

Changtong et al. (2019, 186)

Hassan et al. (2019, 16)
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 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

Changpetch  & Seechaliao (2020, 70)

Firat (2020, 105)

(STEM)

 

 

 

(STEM)

(STEM)

(STEM)
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(Sari et al., 2018, 2) 

(STEM)

(Kertil & Gurel, 2016, 44- 46)

 

 

(STEM)

(Estapa & Tank, 2017, 3) 

(Firat, 2020, 105)
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 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

(STEM)

National Science & 

Technology Council (2018, 5)(STEM) 

 

 

 

(Wang et al., 2011, 2) 

(Karahan et al., 2015, 222)  (Kubat & Guray, 2018, 396)(Wooten et 

al., 2018, 534)(Ntemngwa & Oliver, 2018, 15) (Helvaci & Helvaci, 

2019, 338)(Firat, 2020, 105)
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(STEM)

(STEM)

(STEM)

(D‟Souza et al., 2016, 47)

(STEM)(Popa & Ciascai, 2017, 

55- 56)(Havice et al., 2018, 75)(Kermani & Aldemir, 2018, 321)

(Sari et al., 2018, 2) (Helvaci & Helvaci, 2019, 337)(Timur et al., 

2019, 103) 
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 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

 

 

 

 

 

 

.

 

(STEM)

(STEM)

(STEM)

 

 

 

 

 
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 

 

 

 

(STEM)

(STEM)

(Baker et al., 2017, 439)

(Wang & Knobloch, 2018, 260)(Altan et al., 2019, 138) 

 

 

 

 

(STEM)

(STEM)

 Fritz-Palao (2016)

(STEM)
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 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

 

 

 

(STEM)

 (STEM)

 

 

 

(STEM)
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(STEM)

(STEM)

(STEM)

(STEM)

(STEM)

(Roehrig et al., 2012, 32) 

(STEM)

(STEM)

(STEM)

(Thibaut et al., 2018, 2) 

(STEM)

(STEM)(STEM)

(STEM)

(Firat, 2020, 105)

(STEM)

(STEM)



 

 
 

 

تنوية التنور  في( التكاهلي STEMبزناهج هقترح قائن علي هدخل ) 
 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

(STEM)

(STEM)

(Thibaut et al., 2018, 2)

(STEM)

(Firat, 

2020, 104)

(STEM)

 

 

 

 

 

 

 

  Mathematical Literacyالمحور الجاني: التهور الرياضي 

 (PISA) 

(PISA)

Program for International Student Assessment 

(PISA)

Organization for Economic Cooperation and Development (OECD)
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(PISA) 

(PISA) 

(Ozkan & Ozaslan, 2018, 58)

(Lara-Porras et al., 2019, 1)(Bolstad, 2019, 94)    

(PISA) 

(Dewantara et al., 2015, 39) 

(She et al., 2018, 1) 

(PISA) 

 

PISA 2012  PISA 2021 (Ayvalli & Bicak, 2018, 39- 40)

(Guler, 2019, 57)

(PISA) 

(Lin & Tai, 2015, 390)

(Breen et al., 2009, 229)  
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 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

(PISA) 

(Thomson et al., 2013, 7)(Mhakure & Mokoena, 2011, 313- 314)

(Ekmekci & Carmona, 2014, 242)

 

 

 

(PISA)

(Dewantara et al., 2015, 39- 40) 
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(Magen-Nagar, 2016,306) (Sumirattana et al., 2017, 308)

(Thomson et al., 2013, 7)  

(Genc & Erbas, 2019, 225)

 OECD (2019, 75)

PISA 2012, 2015, 2018

(PISA)

Gunes et al. (2015, 458) 

Firdaus et al. (2017, 214) 



 

 
 

 

تنوية التنور  في( التكاهلي STEMبزناهج هقترح قائن علي هدخل ) 
 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

Nguyen et al. (2019, 658) 

Suciati et al. (2020, 865)

(PISA)

 

 

 

 

 

 

 

 

 

(PISA) 
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(Thomson et al.,2013,7)(Firdaus et al.,2017,214) (OECD, 2019, 80- 81)

(Yansen et al., 2019, 38)
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 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

(PISA) 

 

 

 

(OECD, 2019, 78- 80)(CBSE, 2020, 13- 16)
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(Ojose, 2011, 91)

(Munaji et al., 2017, 279)(Firdaus et al., 2017, 214) 

 

 

 

 

 

 

 

 
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 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

(Mhakure & Mokoena, 2011, 313)(Ic & Tutak, 2018, 64)

(Katranci & Sengul, 2019, 11-14)

 

 

 

 

 

 

 

 

  
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(Genc & Erbas, 

2019, 222- 223)

 

 

 

 

 

(Sumirattana et al., 2017, 308)

(Genc & Erbas, 2019, 223)
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 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

 

 

 

 

 

 

(STEM)

(STEM)

   Mathematics Anxietyالجالح: قلل الرياضيات المحور 

(Ng, 2012, 570)

(Escalera-Chavez et al., 2019, 508)
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 Blazer (2011, 1) 

 Ajogbeje et al. (2013, 16) 

 Hamid et al.(2013, 2) 

 Al Mutawah (2015, 239) 

 Sharma (2016, 509)

 Alkan (2018, 568) 

 O‟Keeffe et al.(2018, 608)

 Bicer et al. (2020, 1) 

 

 

 
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 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

(Federici et al., 2015, 148)(Deringol, 2018, 538)

(Bicer et al., 2020, 1)

 

 

 

(Aksu et al., 2016, 65)(Yavuz, 2018, 21- 22)

(Aydin & Aytekin, 2019, 422)(Sanders et al., 2019, 147- 148)
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(Ng, 2012, 570)

(Catlioglu et al., 2014, 111)
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 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

 

 

 

 

 

 

 

 

 

(Blazer, 2011, 2-6)

(Vasquez-Colina et al., 2014, 41)(Mkhize, 2019, 3)
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 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
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 الزياضي وخفض قلق الزياضيات لدى تلاهيذ المزحلة الإعدادية

 محود علام محود طلبه . د

 

 

 

 

 

 

 

 

 

 

 

(STEM)

(STEM)
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  فروض البحح:         
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Thomson et al. (2013)

Firdaus et al. (2017)  Yansen et al. (2019)

OECD (2019)
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(STEM)

 (STEM)

 

 

 

 

 

 
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 

 

 

 

 

 
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 

 

 

 

(STEM)

 

(STEM)

(STEM)

(STEM)
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 
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 

 

 
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(STEM)
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PISA

PISA
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 ثانيًا: إجراءات البحح التجريبية:  
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(STEM)
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 

 

 

 

Mumcu (2016)Sumirattana et al. (2017) 

Firdaus et al. (2017)Munaji et al. (2017)
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Ergun & Kulekci (2019) 

توصيات البحح: 
 

 

 

 

 (STEM)
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 

 
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مكترحات البحح:
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 

 
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 PISA
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 : مراجع البحح
 أولًا: المراجع العربية 

STEM

STEM

STEM

(STEM)

(PISA) 

STEM
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