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A matter of  curricular economy 

science literacy 

Need 
something 

to read, 
write and 

talk 
about! 

Need 
more 

time in 
the 

school 
day! 

50% Literacy 
100% Science 



Basic approach 

 
DO 

 
TALK 

 
 

READ 
 

WRIT
E 
 Provide instruction for how to read 

science text, write science text and 
engage in science talk 



Firsthand Investigation 



Second Hand Investigation 



Tightly-paired First and 
Secondhand Experiences 

Secondhan
d 

Experiences 

Firsthand 

Experiences 

Shared Goal 



Firsthand + Secondhand 

Observe Sand Samples Close Up Learn from a Sand Scientist 



Purpose? 

Secondhan
d 

Experiences 

Firsthand 

Experiences 

Written 
+ Oral 

Discourse  

More and more accurate 
explanations of  the natural world 

= construct explanations and arguments 



Written and Oral Discourse 



Essential Multi-Modal 
Experiences 

2nd 
hand 

Exper
iences 

1st 
hand 

Exper
iences 

Written 
+ Oral 

Discourse  2nd 
hand 

Exper
iences 

1st 
hand 

Exper
iences 2nd 

hand 

Exper
iences 

1st 
hand 

Exper
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Written 
+ Oral 

Discourse  

Written 
+ Oral 

Discourse  



A matter of  effectiveness 

science literacy 

A better 
way to 

teach and 
learn 

literacy 
practices! 

A better 
way to 
teach 
and 

learn 
science! 

A matter of  curricular economy 



What evidence  
do we have? 



Three “Gold Standard” Studies 
Grades 2/3 Soil Habitats & Shoreline Science 

Grades 3/4 Light Energy 

Grades 4/5 Planets and Moons 

 

    Several Pilot Studies focused on English language 
learners  

 



Positive Results Across the Board: 

STUDENTS 

Outperform control 
students on measures of: 

science conceptual 
knowledge 
science vocabulary 

Perform equivalently or 
higher than control 
students on measures of: 

science reading 
comprehension 
science writing 

 
 
 

TEACHERS 

Spend more time teaching 
science than control 
teachers 

Have more student-to-
student talk in their 
classrooms 



Comparison of Size of the Effect 

Type of Intervention Average  
Effect Size 

Participation of elementary students in 
one 8-10 week SEEDS unit 

.61 

Computer-based instruction .45 
Cooperative learning with elementary 
students 

.3 

Use of inquiry methods in science .3 
Class size reduction .2 











Investigating and observing 
“castings” 
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