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  Context based chemistryفاعهَة تعهى انكًََاء انقائى عهي انسَاق 

  Chemical literacyانتنور انكًََائٌ  في تنًَة
 ندى طلاب انصف الأول انثانوً.

 إعداد
 د/ دعاء سعيد محمود إسماعيل

 مدرس المناهج وطرق تدريس الليمياء
 بقسم المناهج وطرق التدريس وتلنولوجيا التعليم 

 كلية التربية جامعة بنها 
 :البحث مستخلص

Context 

based chemistry Chemical literacy

 

(الاتجاهات، الكفاءات الكيميائية، معرفة الكيمياء، السياق الكيميائي

 

 



 

 
 

 

 اننفسَةو انتربوٍة نهعهوو انفَوو جايعة مجهة و 0202إبرٍم  -المجهد الخايس عشر ـ الإصدار  انسادس 

 Content يعرفح انًحرىي، انقضاَا انعانًُح، انقضاَا انًحهُح، انقضاَا انشخصُح

knowledge  انًعرفح الإجرائُح ،procedural knowledge  انًعرفح ،

انرٍ Epistemic knowledgeاننظرَح 

 

فٍ ذنًُح  Context based chemistryفاعهُح ذعهى انكًُُاء انقائى عهً انسُاق  

 نذي طلاب انصف الأول انثانىٌ Chemical literacyانرنىر انكًُُائٍ 
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 مقدمة:

(Yustin, & Wiyarsi, 2019,1,2)

submicroscopic world

macroscopicmake symbols

macroscopic phenomena

(Fahmina, Indriyanti, setyowati, Masykuri & Yamtinah,2019,2)

PISA
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(Yustin, & Wiyarsi, 2019,1,2) 

(Muntholib, Ibnu, Rahayu, Fajaroh, Kusairi, & Kuswandi, 2020,468)

 ( AAAS, 2013; NGSS Lead 

States, 2013; NRC, 2012, 2013)

K-12

(Kohen, 2020, 250)Dori, & Herscovitz , 

(Avargil, Herscovitz, & Dori, 2012,207) 

scientific and chemical content knowledge 

chemistry in contexthigher-order learning skills

affective aspects

 

(Fahmina, Indriyanti, setyowati, Masykuri & Yamtinah,2019,2)

https://pubs.rsc.org/en/results?searchtext=Author%3AZehavit%20Kohen
https://pubs.rsc.org/en/results?searchtext=Author%3AYehudit%20Judy%20Dori
https://pubs.rsc.org/en/results?searchtext=Author%3AOrit%20Herscovitz
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Gordan chemistry education research and practice conference  : 

Chemistry Education as an Agent in Global Progress

Lewiston, US

Literacy 

and skills development in focus at UNESCO International Literacy 

Day conference

the Science and Mathematics International Conference 

(SMIC 2018), 

4th INTERNATIONAL 

CONFERENCE ON TEACHER EDUCATION AND PROFESSIONAL 

DEVELOPMENT (INCOTEPD 2019)

 

 Research, on Conference International 6th The

 Science and Mathematics of Education and Implementation,

 

(Yusmaita, & Nasra,2018)

(Yustin, & Wiyarsi, 2019)(Fahmina, Indriyanti, setyowati, Masykuri 

& Yamtinah,2019)(Nurisa & Arty, 2019)(Muntholib, Ibnu, 

Rahayu, Fajaroh, Kusairi, & Kuswandi,  2020)(Alwathoni, Saputro, 

Ashadi, & Masykuri, 2020) Muchtar, Nahadi, & Hernani, 2020)(

(Wiyarsi, Prodjosantoso, & Nugraheni, 2020)

(Shwartz, Ben-Zvi, & Hofstein, 

                                                           
1
 ذًد الإشارج إنً  ذهك انًؤذًراخ فٍ قائًح انًراجع  

https://iopscience.iop.org/issue/1742-6596/1397/1
https://iopscience.iop.org/issue/1742-6596/1397/1
https://iopscience.iop.org/issue/1742-6596/1397/1
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2006)(Cigdemoglu, Arslan, & Cam, 2017)

(Cigdemoglu, & Geban, 2015)(Eny, & Wiyarsi, 2019)Rahmawati, (

Ridwan, Mardiah, & Afrizal. 2020)Kohen, Herscovitz, & Dori, 

2020

(Yustin, & Wiyarsi, 2019,2) 

(Fahmina, Indriyanti, setyowati, Masykuri & Yamtinah,2019,1) 

(Celik, 2014,12) 

cook-book 

type. (Avargil, Herscovitz, & Dori, 2012,208)

(Avargil, Herscovitz, & Dori, 2012,209)
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(Eny, & Wiyarsi, 2019,2) 

Salters ApproachWalesChemie in 

contextChem ComChem Connections

(Bennett, & Holman, 2002, 168-170)

(Vos, Taconis, Jochems, & Pilot, 2011, 1408).


context based 

chemistry 26
th

 

IAEA) international association for educational assessment (

Conference  Jerusalem

23rd International Conference 

on Chemical Education (ICCE) 

Eurovariety in Chemistry  6th

Education 2015Chemistry 

Education for Responsible Citizenship and Employability

Estonia .

Cyprus International  
th

the 9

2020): Contemporary -Conference on Educational Research (CYICER

innovations in education

                                                           
 تقائًح انًراجع تنهاَح انثحث ويراجع انًؤذًراخ ذًد الإشارج إنً يىاقع 
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(Bennett, Gräsel, Parchmann, &Waddington, 2005)(Vos, 

Taconis, Jochems, & Pilot, 2011)(Avargil, Herscovitz, & Dori, 

2012)(Brist, 2012)(Broman, & Parchmann, 2014)(Engesser, 

2014)(Ilhana, Yildirimb, & Yilmazc, 2016)(Günter, 2018)

(Sevian, Hugi-Cleary, Ngai, Wanjiku, & Baldoria, 

2018)(Majid, & Rohaeti, 2018)(Altundağ, 2018)(Herranen, 

Kousa, Fooladi, & Aksela, 2019) (Eny, & Wiyarsi, 2019)

PISA  ozone

 sunscreen climate scoring

 مشللة البحث:
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أهداف البحث:
- 

أهمية البحث:
- 

 

- 

 

- 

حدود البحث:
- 

 

- 

 فروض البحث:
- 

 

- 
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 مواد وأدوات البحث: 
-  

-  

-  

 مصطلحات البحث:
  

Knowledge development in chemistry 

(KDC)

Chemistry, Technology, Society (CTS)

 

 الاطار النظري للبحث:
 :context based chemistryاولًا: الليمياء القائمة على السياق 

Material structure

 

(Sumarni, Sudarmin, Wiyanto, Rusilowati, & Susilaningsih, 2017, 40,41)
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TIMSSPIRLSPISA

 

(Majid, & Rohaeti, 2018,836) 

CBA context based approach

CBA

CBA

PBL problem 

based learning case based learning (CBL)

CBA

. (Günter, 2018, 1287-1288) 

models of contexts

Gilbert

(Avargil, Herscovitz, & Dori, 2012,209), (Ültay, & Çalık, 2012, 687) 

(Sevian, Hugi-Cleary, Ngai, Wanjiku, & Baldoria, 2018,1241)  

- 
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- 

- 

- the social circumstances

 

CBL

frames

 

CBL

 

(Broman, Bernholt, & Parchmann, 2018, 1177)

Curricular overload
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(Herranen, Kousa, Fooladi, & Aksela, 2019, 1980)

(Vos, Taconis, Jochems, & Pilot, 2010, 194)

Knowledge development in chemistry (KDC)

Chemistry, Technology, Society (CTS)

(Vos, Taconis, Jochems, & Pilot, 2010, 194)

(Bennett, Gräsel, Parchmann, &Waddington, 2005, 1523)
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Salters Advanced 

Chemistry

Chemistry in ContextChemCom

Industrial Chemistry

Chemie im KontextChemistry in Practice

(Ültay, & Çalık, 2012, 687)

(Ültay, & Çalık, 2012, 687)

(Ültay, & Çalık, 2012, 687)

description 

Salters Advanced 
chemistry 

Salters UK 

Chemistry in context 

ChemCom

  

Industrial Chemistry 

Chemie im Kontext 

Chemistry in 
practice (Chip) 
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(collection of)

CigdemogluGeban

(Wiyarsi, Prodjosantoso, & Nugraheni, 2020, 2) 

Context 

based chemistry 

(Bennett, Gräsel, Parchmann, &Waddington, 2005)

Salters Advanced Chemistry
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(Vos, Taconis, Jochems, & Pilot, 2011)

Chemie im Kontext (Chik)

CHiK

CHiK

(Avargil, Herscovitz, & Dori, 2012)

The taste of chemistry 
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CKContent Knowledge PK Pedagogical 

knowledge PCK Pedagogical content  

knowledge 

(Brist, 2012)

 

(Broman, & Parchmann, 2014)
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(Engesser, 2014)

 

an end-of-course survey

ACS Conceptual Exam Form 2001
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(Ilhana, Yildirimb, & Yilmazc, 2016)

CBCC

CEATChemical 

Equilibrium Achievement TestCMQ

Chemistry Motivation QuestionnaireCLES

Constructivist Learning Environment Survey

CBCC

CBCC

(Günter, 2018)

REACTRelatingExperiencing

ApplyingCooperatingTransferring
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REACT

The 

‘Equilibrium of Solubility Achievement Test (ESAT)

sound understanding

CBA 

REACT
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(Sevian, Hugi-Cleary, Ngai, Wanjiku, & Baldoria, 2018)

CBL

KMT

CBL

KMT

(Majid, & Rohaeti, 2018)

5E’s
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(Prins, Bulte, & Pilot,2018) 

 

CHAT

CHAT

CHAT

 

(Altundağ, 2018)

4Ex2

4Ex2
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4Ex2

4Ex2

 

(Broman, Bernholt, & Parchmann, 2018)
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(Herranen, Kousa, Fooladi, & Aksela, 2019)

II

extra-situational 

knowledge

IC- BaSE
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(IC- BaSE)

 

REACT

 Chemical literacyثانـيــاً: التنور الليميائي 
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(Sumarni, Sudarmin, Wiyanto, Rusilowati, & Susilaningsih, 2017,41) 

(Fahmina, Indriyanti, setyowati, Masykuri & 

Yamtinah,2019, 2) 

(Wiyarsi, Prodjosantoso, & 

Nugraheni, 2020, 1)

 

Shwartz et al

(Kohen, 2020, 251)Dori, & Herscovitz , 

(Shwartz, Ben-Zvi, & Hofstein, 2006, 206) , (Shwartz, Ben-

Zvi, & Hofstein, 2006, 1558), (Yustin, & Wiyarsi, 2019,2), (Eny, & 

Wiyarsi, 2019,2),(Wiyarsi, Prodjosantoso, & Nugraheni, 2020, 1,2)

https://pubs.rsc.org/en/results?searchtext=Author%3AZehavit%20Kohen
https://pubs.rsc.org/en/results?searchtext=Author%3AYehudit%20Judy%20Dori
https://pubs.rsc.org/en/results?searchtext=Author%3AOrit%20Herscovitz
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  Scientific and chemical content knowledge 

 

 

 general scientific ideas 

- discipline

 

- 

 

 Characteristics of chemistry (Key ideas) 

- macroscopic phenomena

 

-  

-  

- chemical 

structures 

- 

  Chemistry in context 

 

PISA

 



 

 
 

 

 اننفسَةو انتربوٍة نهعهوو انفَوو جايعة مجهة و 0202إبرٍم  -المجهد الخايس عشر ـ الإصدار  انسادس 

-  

- 

 

- 

 

-  

 Higher-order learning skills 

HOLS

 

- 

 

- position 

-  

 Affective aspects 

 

- 

 

- 
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Chemical literacy aspects

(Nurisa & Arty, 2019,2), (Muntholib, 

Ibnu, Rahayu, Fajaroh, Kusairi, & Kuswandi,  2020,470), (Alwathoni, 

Saputro, Ashadi, & Masykuri, 2020, 4)  

 Context 

 Knowledge 

- chemical content knowledge 

- procedural knowledge 

 

- epistemic knowledge 

 

 Competencies 

 

 Attitudes 



 

 
 

 

 اننفسَةو انتربوٍة نهعهوو انفَوو جايعة مجهة و 0202إبرٍم  -المجهد الخايس عشر ـ الإصدار  انسادس 

Chemical literacy components

:(Sumarni, Sudarmin, 

Wiyanto, Rusilowati, & Susilaningsih, 2017,41)

 Chemical properties, 

norms, and methods

 

 

 

 

 

 

Chemical literacy levels

(Celik, 2014,6-11) 

- Nominal literacy 

- Functional literacy 
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- Conceptual literacy  

 

- multidimensional literacy 

Witte & Bers

(Cigdemoglu,  & Geban, 2015,304) (Wiyarsi, Prodjosantoso, 

& Nugraheni, 2020, 2) 

chemical literacy

(Shwartz, Ben-Zvi, & Hofstein, 2006)

nominal literacy

functional literacy

conceptual literacy

multi-dimensional literacy
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 (Cigdemoglu, Arslan, & Cam, 2017)

II

rubric

 

 (Yusmaita, & Nasra,2018) 

PISA

KKNIKKNI- Indonesian National 

Qualification FrameworkPISA
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PISAreading literacy

mathematic literacyscientific literacy

PISA

discourse questionsANATES

valid category.

 

(Yustin, & Wiyarsi, 2019)

chemical bonding material

 Chemical Bonding Literacy Test (CBLT)

 

 

the ideal ranking 

category

(Fahmina, Indriyanti, setyowati, Masykuri & Yamtinah,2019)
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 nominal literacy

 functional literacy 

 conceptual literacy

 

 Multidimensional Literacy

 

macroscopic level

submicroscopic level

 

(Nurisa & Arty, 2019)
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(Muntholib, Ibnu, Rahayu, Fajaroh, Kusairi, & Kuswandi,  2020)

MC-CLTImultiple choice 

chemical literacy test instrument

survey

MC-

CLTI.

.

 

Kohen(, 2020)Dori, & Herscovitz ,

STEM

and science univeristry liberal arts

STEMScientist -a-Ask

https://pubs.rsc.org/en/results?searchtext=Author%3AZehavit%20Kohen
https://pubs.rsc.org/en/results?searchtext=Author%3AYehudit%20Judy%20Dori
https://pubs.rsc.org/en/results?searchtext=Author%3AOrit%20Herscovitz
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Rahmawati, Ridwan, Mardiah, & Afrizal. 2020)(

STEAM

dilemmas

reflective journals

researcher notes

Shwartz et. al

STEAM

.

(Alwathoni, Saputro, Ashadi, & Masykuri, 2020) 

Rasch

Cronbach-α.

.
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Muchtar, Nahadi, & Hernani, 2020)(

readability

......

...

(Wiyarsi, Prodjosantoso, & Nugraheni, 2020)

ECLTElectrochemistry Chemical Literacy Test
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Chemical Equilibrium Literacy Test (CELT)

coral reef

hypoxiateeth enamelammonia production

CELT HOLS

CELT

- 

(Shwartz, Ben-Zvi, & Hofstein,2006) , 

(Cigdemoglu, & Geban, 2015), (Eny, & Wiyarsi, 2019), 

Rahmawati, Ridwan, Mardiah, & Afrizal. 2020) ( 

- 

 (Cigdemoglu, Arslan, & Cam, 2017)

 

- 

(Cigdemoglu, Arslan, & Cam, 2017)
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- 

(Yusmaita, & Nasra,2018), 

Muchtar, (Wiyarsi, Prodjosantoso, & Nugraheni, 2020), (

(Muntholib, Ibnu, Rahayu, Fajaroh, Nahadi, & Hernani, 2020), 

Kusairi, & Kuswandi,  2020),  

- 

(Shwartz, Ben-Zvi, & Hofstein,2006), 

(Fahmina, Indriyanti, setyowati, Masykuri & Yamtinah,2019), 

(Wiyarsi, Prodjosantoso, & Nugraheni, 2020) 

- 

 

(Cigdemoglu, Arslan, & Cam, 2017) 

- 

(Yustin, & Wiyarsi, 2019), (Eny, & Wiyarsi, 2019),  

2020)Rahmawati, Ridwan, Mardiah, & Afrizal. (

Rahmawati, (

Ridwan, Mardiah, & Afrizal. 2020) 

- 

(Nurisa 

& Arty, 2019) 
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 إجراءات البحث:
 

 

 

- 

  

 

 

 

 

 

                                                           
 يهحق )   ( كراب انطانة فٍ الأحًاض وانقىاعذ تاسرخذاو ذعهى انكًُُاء انقائى عهً انسُاق 
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 

 

Content knowledge

 

Procedural knowledge

Epistemic knowledge 

 

- 

- 

- 
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 ( اخرثار    يهحق :)ٍانرنىر انكًُُائ. 
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 نتائج البحث وتفسيراتها:
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 تفسير النتائج:
- 

 

- 

 

- 

(Bennett, Gräsel, Parchmann, &Waddington, 2005 

- 

(Cigdemoglu, & Geban, 2015) 
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(Eny, & Wiyarsi, 2019)

 مقترحات البحث:
- 

 

- 
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