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Diversity Updates

• Poverty: “Majority of U.S. public school students are in poverty” (51%), New 
York Times, January 16, 2015

• Race and ethnicity: “U.S. school enrollment hits majority-minority milestone” 
(this fall), Education Week, February, 1, 2015

• Students with disabilities: 12% of students received special education 
services in 2011

• English language learners:
 21% of students speak a language other than English at home in 2011
 9% of students participate in ELL programs in 2011

Teaching science for diversity is teaching science for all.



NGSS Provide Opportunities for
Diversity and Equity



Engineering for Diversity

• From an epistemological and historical perspective:

Recognize contributions of other cultures historically

• From a pedagogical perspective:

Designing solutions to problems could occur in local contexts that 
are relevant to students’ lives and future

• From a global perspective:

Innovation and creativity through engineering is particularly important 
for students who traditionally have not recognized science as 
relevant to their lives or future



Practices for Diversity

• Raise the bar for content (academically rigorous)

• Raise the bar for language (language intensive)

• Call for a high level of classroom discourse (oral and 
written) across all content areas for all students



Based on work by Tina Chuek ell.stanford.edu 

Math Science 

ELA 

  M1: Make sense of problems  
and persevere in solving them  

M2: Reason abstractly &  
quantitatively 

M6: Attend to precision 

M7: Look for & make  
use of structure 

M8: Look for &  
make use of  
regularity  
in repeated  
reasoning 

S1: Ask questions and define  
problems 

S3: Plan & carry out investigations 

S4: Analyze & interpret data 

S6: Construct explanations & 
design solutions 

   M4. Models  
 with mathematics 

S2: Develop & use models 

S5: Use mathematics & 
computational thinking 

E1: Demonstrate independence in reading complex  
texts, and writing and speaking about them 

E7: Come to understand other perspectives  
and cultures through reading, listening,  
 and collaborations 

  E6: Use  
technology  
& digital media 
strategically &  
capably 

M5: Use appropriate 
tools strategically 

 

E2: Build a strong base of knowledge 
through content rich texts 

E5: Read, write, and speak  
grounded in evidence 

M3 & E4: Construct viable  
arguments and critique  
reasoning of others 

S7: Engage in  
argument from  
 evidence 

     S8: Obtain,  
   evaluate, &  
  communicate  
 information 

   E3: Obtain, synthesize,  
 and report findings clearly  
and effectively in response  
to task and purpose 

Commonalities  
Among the Practices  
in Science, Mathematics  
and English Language Arts 

www.nsta.org/ngss 



Old Paradigm

Content Language
Vocabulary

Grammar

Native-like fluency

Source: Linquanti & Hakuta, 2012; 

ell.stanford.edu



Discourse

Text (complex text)

Explanation

Argumentation

Text structures

Sentence structures

Vocabulary

Grammar

ELA

Language



Crosscutting Concepts for Diversity

• Crosscutting concepts are expected of all students; not just 
“gifted,” “honors,” or “advanced” students

• Explicit teaching of crosscutting concepts enables less privileged 
students to make connections among big ideas that cut across 
science disciplines

• This could offer opportunities for students who otherwise might 
not have such exposure and access



3-Dimensional Learning for Diversity

To explain phenomena and design 
solutions to problems

To occur in local contexts (e.g., 
homes and communities) that 
capitalize on students’ everyday 
language and experience



Demographic
Groups

Student 
Engagement

Classroom Support 
Strategies

School Support
Systems

Home and 
Community
Connections

Economically 
Disadvantaged Students

students’ sense of place project-based learning school resources and 
funding

students’ funds of 
knowledge

Racial and Ethnic Groups multimodal experiences multiple representations;
culturally relevant 
pedagogy

role models and mentors community 
involvement; 
culturally relevant 
pedagogy

Students with
Disabilities

accommodations and 
modifications

differentiated instruction;
Universal Design for 
Learning;
Response to Intervention

accommodations and 
modifications

family outreach

English Language Learners discourse practices language and literacy 
support

home language support home culture 
connections

Girls relevance;
real-world application

curricular focus school structure relevance;
real-world application

Students in Alternative 
Education

safe learning environment individualized academic 
support

after-school 
opportunities;
career & technology 
opportunities

family outreach

Gifted and Talented 
Students

strategic grouping; self–
direction opportunities

fast pacing;
challenge level

school identification 
programs

Family outreach



• A Framework for K-12 Science Education (NRC, 2012): Chapter 11, Equity and Diversity 

in Science Education

• NGSS Appendix D: All Standards, All Students

• NGSS 7 case studies

• Webinars from the NGSS Appendix D and 7 case studies  (see the next slide)

• “NGSS for all students,” by Lee, Miller, & Januszyk (NSTA, 2015)

- Additional chapters are contributed by Quinn, Pruitt, Krajcik, and Henríquez

• Lee, O., Quinn, H., & Valdés, G. (2013). Science and language for English language 

learners in relation to Next Generation Science Standards and with implications for 

Common Core State Standards for English language arts and mathematics. Educational 

Researcher, 42(4), 223-233.

• Council of Chief State School Officers. (2012). Framework for English proficiency 

development standards corresponding to the Common Core State Standards and the 

Next Generation Science Standards. Washington, DC: Author.

Resources for NGSS Diversity and Equity



All Standards, All Students

Economically Disadvantaged

Race and Ethnicity

Disabilities

English Language Learners

Girls

Alternative Education

Gifted and Talented

Engineering and Diversity

Illinois Science Teachers Association, Illinois Principals 
Association, and EdLeaders Network Partnership

http://www.brainshark.com/IllinoisPrincipalsAssoc/vu?pi=zHazASfcpz33sgz0
http://www.brainshark.com/IllinoisPrincipalsAssoc/vu?pi=zGLz150QEUz33sgz0
http://www.brainshark.com/IllinoisPrincipalsAssoc/vu?pi=zGqzLOYYSz33sgz0
http://www.brainshark.com/IllinoisPrincipalsAssoc/vu?pi=zHTz12dJtAz33sgz0
http://www.brainshark.com/IllinoisPrincipalsAssoc/vu?pi=zGHz70NRvz33sgz0
http://www.brainshark.com/IllinoisPrincipalsAssoc/vu?pi=zIOzhoPbuz33sgz0
http://www.brainshark.com/IllinoisPrincipalsAssoc/vu?pi=zHRz18sBAez33sgz0
http://www.brainshark.com/IllinoisPrincipalsAssoc/vu?pi=zHEzkOtT5z33sgz0
http://www.brainshark.com/IllinoisPrincipalsAssoc/vu?pi=zGAz4UWGOz33sgz0


Thank You!


