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Developing Geology & the environmental sciences curriculum 

in the light of the next generation science standards to develop 

levels of depth of Knowledge and design thinking. 

Dr. Shaimaa Hamouda Al-Haroun
1
 

Abstract: 

The goal of the current research is to develop depth of 

Knowledge levels and design thinking among secondary school 

students through a proposed curriculum in geology and 

environmental sciences based on the dimensions of the Next 

Generation Science Standards (NGSS). The research adopted an 

experimental method for one group with pre- and post-

measurements. While the research tools consisted of testing the 

depth of Knowledge levels (remembering and applying, strategic 

thinking, and extended thinking), and testing design thinking and 

including the following skills (understanding the problem, defining 

the problem, generating ideas, presenting the prototype, testing the 

design). 

The research group consisting of (32) female students from 

the National Bank for Development Preparatory and Secondary 

School for Girls in the Nozha Educational Administration, Cairo 

Governorate. The results of the research resulted in the 

effectiveness of the proposed curriculum in geology and 

environmental sciences based on the dimensions of the Next 

Generation Science Standards (NGSS) in developing both depth of 

Knowledge levels and design thinking skills, The results also 

revealed the absence of statistically significant differences between 

                                                 
1
 Assistant Professor of Curriculum and Teaching Methods of Science – National Center 

for Educational Research and Development 
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the pre- and post-test averages of the research tools on the students 

of the experimental group after about a month of post-application.  

In light of these results, the research recommended the 

necessity of including scientific and engineering practices and 

comprehensive concepts in all types of science curricula (biology, 

chemistry, physics, geology) at the secondary stage, and developing 

and building science curricula at the various stages of education in 

In light of the Next Generation Science Standards (NGSS), the 

research also presented a set of proposals for future research and 

studies. 

key words: NGSS Standards- proposed curriculum in geology and 

environmental sciences - Depth of Knowledge levels- 

Design thinking skills 
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VARKDOK

NGSS

https://bakkah.com/ar/knowledge-center/
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