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Three	
  Dimensions	
  

•  Scien=fic	
  and	
  engineering	
  prac=ces	
  

•  CrosscuBng	
  concepts	
  

•  Disciplinary	
  core	
  ideas	
  	
  

•  NGSS	
  –standards	
  are	
  performance	
  tasks	
  that	
  involve	
  all	
  3	
  





**Scien=fic	
  and	
  Engineering	
  Prac=ces	
  

1.	
  Asking	
  ques=ons	
  and	
  
defining	
  problems	
  

2.	
  Developing	
  and	
  using	
  
models	
  

3.	
  Planning	
  and	
  carrying	
  out	
  
inves=ga=ons	
  

4.	
  Analyzing	
  and	
  interpre=ng	
  
data	
  

5.	
  Using	
  mathema=cs	
  and	
  
computa=onal	
  thinking	
  

6.	
  Developing	
  explana=ons	
  
and	
  designing	
  solu=ons	
  

7.	
  Engaging	
  in	
  argument	
  from	
  
evidence	
  

8.	
  Obtaining,	
  evalua=ng,	
  and	
  
communica=ng	
  
informa=on	
  

**	
  Discourse	
  intensive!	
  



Multidimensioned performance 
tasks 

•  Stress what students can do with 
knowledge, not memorized knowledge 

•  Different habits of mind required 
willing to undertake familiar practices 
     in familiar knowledge domain 
                  to tackle unfamiliar problems 



How science understanding 
develops 

•  Multiple opportunities to hear and use  
                           (science ideas and practices) 

•  Rich contexts create desire and opportunity to 
engage and contribute 

•  Appropriate supports 

•  Acceptance of flawed (non-scientific) language 



How language develops 

•  Multiple opportunities to hear and use 
(language) 

•  Rich contexts create desire and opportunity to 
engage and contribute 

•  Appropriate supports 

•  Acceptance of flawed language (while still 
supporting language development) 



Science class is a language 
development opportunity 

IF 
Classroom discourse  
                      is managed for inclusion 

Appropriate and varied  
         language development supports  
                   for  all students 



Every student is a  
science language learner 

•  Attention to language challenges benefits 
all students 

•  What additional supports ELL students 
need depends on their language level 

•  Priority given to participation and science 
meaning making over correct language 
usage  



Science specific  
language barriers 

•  Technical terminology (word redefinitions 
or inventions) 

•  “academic” usage (analyze, determine…) 
•  Multi-phrase sentence structure, many 

referents (it, that…) 
•  Nominalization (whole concepts turned 

into single words such as respiration, 
adaptation…) 

•  Need for precision  



Science specific language 
opportunities 

•  Diagrams, graphs and tables augment text 
•  Manipulation of real objects 
•  Diversity of topics and associated 

language to be explored 
•  Design opportunities that connect to real 

world problems 



Engagement in practices 

As a tool to learn science and engineering 

As a way to understand the nature of 
science (with reflection) 

As a language development opportunity 



Cycle of learning 

                              do it 
     write   it                            talk   it 
                           read it 

Seeds of Science, Roots of reading (LHS) 

Student science journals are key tools 



Student science journal 

Informal writing and diagrams for student 
use 

•  Recording data and observations 
•  Remembering ideas and questions 
•  Developing a model 
•  Reflecting  



CC ELA 



CC Mathematics 



Overlap  

•  Student discourse   
      - opportunity for language development  
     - challenge for language learner inclusion 
•  Reasoned thinking 

•  Argument from evidence 

      Central themes across curriculum 



English Language Proficiency 
Development Framework 

•  From CCSSO 
Guidance to states for aligning EL standards with 

NGSS and Common Core 

Tables for every practice 

http://www.ccsso.org/Documents/2012/ELPD
%20Framework%20Booklet-Final%20for%20web.pdf 





IQST Assessment: Modeling Smell 

• Lesson 15: student models 
–  75% of students create a particle model, 25% a mixed model 
–  68% of students include odor particles that are moving in straight 

lines until they collide into each other; 32% include both odor and 
air 

Your teacher opened a jar that contained a substance that had an odor.  Imagine 
you had a very powerful microscope that allowed to see the odor up really, really 
close. What would you see? 



Some resources 
www.nap.edu    
National Academy Press 
•   Framework for K-12 Science Education 
•  Ready, Set , Science 

www.ell.stanford.edu    
              Understanding Language 


