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“Finding appropriate activities is not the main problem in 
helping students develop scientific understanding, skills 
and attitudes…  
 

The difference lies in what we do when we prepare and 
present an activity. 

 

We should not mistake physical activity for scientific 
activity….. 

 

What cannot be expressed so easily… is the subtle 
detail of encounters between student and materials, 
students and students, and students and teacher.”  
 

Wynne Harlan Teaching Science for Understanding in Elementary and Middle Schools 



 Why this session? 

 

 Your goals? What  do you hope to get out of it? 

 

 Thinking/reflecting on NGSS what changes in labs 

do you hope to explore this year? 

 

 Can we do it? Myths of Inquiry - handout 



 Students retain info better 

 Better prep for college/career 

 Real science 



1. Science Practices - mastery 
 

2. Students understanding/explaining 
phenomena through application of content 
 

3. Model how scientists build knowledge 
 
 
 

 



 Opportunity to “practice” planning and carrying out 

experiments 

 

 Master skills of a scientist  - “tools”, identifying and 

manipulating variables, collecting, recording and 

displaying data 

 

 Sense making  

 

 Lab reports/ papers 



 Especially non-intuitive 

 

 Probe and address mis-conceptions 

 

 Discussion/arguing from evidence 

 

 Meta-cognition 

 

 



 Tools for science practices (handouts) 

 

 What experiments could I do with these materials? 

 

 Freeing up topics/labs for more inquiry  

 

 Consider interactive science notebooks 

 

 Lab report rubric 



Stream discharge 

 Science practices - stream discharge lab (Lab 3-2 

Streamflow)  manipulate stream velocity (flow and 

slope) and particle size transport  

 Other possible labs from www.newyorkscienceteacher.com 

 Videos and slides 

 

Stream discharge and flooding assessment  

 Use math (data collection/graphing)/ELA skills 

(arguing from evidence/reading) 

 

http://www.newyorkscienceteacher.com/


 How do you mass what you cannot see? 

 Investigate multiples of a value (paperclips) 

 J.J Thompson Charge to Mass ratio of an electron 

http://www.nyu.edu/classes/tuckerman/adv.chem/lectures

/lecture_3/node1.html  

 

Millikan Oil drop 

https://www.youtube.com/watch?v=XMfYHag7Liw  
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 Elementary/Middle 

 Science Research 

 Earth/LE/Environmental  - Salt front 

 LE/AP Biology 

http://www.biologycorner.com/worksheets/carbond

ioxide.html 

 

 Chemistry POGIL (Process Oriented Guided 

Inquiry Learning) https://pogil.org/about  
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 Share and discuss 

 

 Practices? 

 Phenomenon? 

 Other? 



“Many of the best learning experiences 

we have still revolve around making 

meaning from shared experiences.”  

T. Rice 

http://trice25.edublogs.org/inquiry/  
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