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Session Focus 

 The Successful K-12 STEM Education Report  

 
Our focus is the report’s recommendations for  
effective STEM instruction, and in particular,  
engaging students in the practices of  
science talk.  
 



 
Session Goal 

  
Use The Inquiry Curriculum and Talk Science PD—2 NSF-funded 
projects to think about the report’s aims for instruction and for PD. 
 
We’ll see how coherence between curriculum and professional 
development can be established. 
 
We’ll explore the role of talk in science, identify instructional 
practices that lead to productive science discussions, and see how 
these instructional practices can be developed and used in the 
classroom. 
 
 
 



 
Session Structure 

 5-10 Minutes: Small groups—From your own experiences, what qualities 
of PD lead to more effective instruction? (5 min.) 
 
30 Minutes: Become familiar with how the Inquiry Curriculum and Talk 
Science attempt to increase the productivity of science discussions. 
 
30 Minutes: Plenary—Discuss challenges and strategies for improving the 
effectiveness of instruction.  (30 min.) 
 
 
 



 
 

STEM Report— 
Three PD Aims for Improving Instruction 

 
 

 
1. Develop content knowledge and the expertise 

to teach it 
2. Develop instructional practice  
3. Provide multiple and sustained PD 

opportunities over time 
 
 
 

Small Group Discussion: From your own experience, what contributes to 
meeting each aims? 



• Organized around an important 
science idea and challenge 

• Focuses on a few core and 
component ideas—material, 
weight, volume, and matter 

• Based on a learning progression  
• Emphasizes scientific practices and 

science talk 
• Replacement sequence  

The Inquiry Curriculum 
 
The Inquiry Curriculum: A curriculum for grades 3-5 to deepen student 
understanding about the nature of matter.   



The Challenge 

“If, in some cataclysm, all the scientific 
knowledge were to be destroyed, and only one 
sentence passed on to the next generation of 
creatures, what statement would contain the 
most information in the fewest words? I believe 
it is the atomic hypothesis…. (Feynman, 
Leighton et al. 1963)”  

Matter is the core idea.  
The atomic hypothesis is our target understanding.  
 



Core Ideas 



Scientific Ideas & Children’s Cognition  

Three-year Longitudinal Study 
• Control and Treatment Group  
• 345 pre/post interviews 
• How Does Learning Progress?  
• Take Volume 
 

Based on a Learning Progression 



Volume across 3 Years 
How Does Learning Progress? 



Volume across 3 Years 
How Does Learning Progress? 



Scientific Practices  



Encountered a Problem 
 



Professional development to increase 
the productivity of science discussions 

Hybrid model that blends: 

So, We Built Talk Science 

1. Independent web-based study 

2. Grade level study group meetings  

3. Implementation of teaching strategies into 
classroom practice 

4. Criterion-based self-assessment 



Teachers orchestrate more productive science 
discussions in which students reason with 
evidence. 

Expected Outcome 



1.  Aligned with the curriculum 

2.  Vivid video cases of the same discussions teachers 
 will lead and of scientists thinking aloud about the 
science investigations students do 

3.  Sharp focus on nine doable teaching strategies 

4.  School-based learning community 

Four Features 



Curriculum Plus PD 
 

Using Scientific Practices  



Professional Development Pathway 
“Game Like”  









Pathway Step 



Video to Demystify 
How Scientists Think 

Develop the ability to teach content 

(Video available at inquiryproject.terc.edu) 



Video to Reveal 
Productive Science Discussion 

Develop instructional practices 



Video to Reveal 
Productive Science Discussion 

Student Investigation: What causes the water 
level to rise? 



Video to Reveal 
Productive Science Discussion 

Develop instructional practices 

(Video available at inquiryproject.terc.edu) 



a Sharp Focus  
 Strategies 

on 

9 



Video to Unpack 
9 Strategies 

Develop instructional practices 
(Video available at inquiryproject.terc.edu) 



Sustained Opportunity to Learn 



Pathway Step 



In Your Classroom 



Study Group 
 Meet with Colleagues to Reflect and Plan 

“Book Club Like” 



Tools for Taking Stock 







A Closer Look 
Productive Science Discussion 

What is happening? 


