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●  Welcome / Housekeeping / Norms 

●  Please take survey if you haven’t 
already 

●  http://tinyurl.com/2015Practices 

Welcome and Norms 



Goals	  	  

Participants will... 
●  recognize the role of science and engineering 

practices in allowing students to build 
understanding of science concepts  

●  apply science and engineering practices to 
explain science phenomena 



A	  Vision	  for	  K-‐12	  Science	  Educa5on	  	  
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Students,	  over	  mul5ple	  years	  of	  school,	  
ac5vely	  engage	  in	  scien5fic	  and	  
engineering	  prac5ces	  and	  apply	  
crosscu@ng	  concepts	  to	  deepen	  their	  
understanding	  of	  the	  core	  ideas	  in	  these	  
fields.	  



The	  main	  goal	  of	  the	  Framework	  is	  to	  
ensure	  that	  by	  the	  end	  of	  high	  school	  all	  
students	  have	  some	  apprecia5on	  of	  science,	  
the	  ability	  to	  discuss	  and	  think	  cri5cally	  
about	  science-‐related	  issues,	  and	  the	  skills	  
to	  pursue	  careers	  in	  science	  or	  engineering.	  	  	  	  	  	  	  	  
~Brian	  Reiser	  (2011)	  

Goals	  for	  K-‐12	  Science	  Educa5on	  	  
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Teaching Channel Video 

-  View the Teaching Channel video: 
NGSS A Vision for K-12 Science Education and 
discuss 3 questions in table groups 

-  How do the NGSS represent a shift in science 
instruction? 

-  What do the teachers in this video learn from 
engaging with the NGSS? 

-  How do the three dimensions work together? 



Looking at a sample: 

How many of the 
questions about 
NGSS can you and 
your table group 
answer? 



   ww.arkansased.gov 



    www.nextgenscience.org	  
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Please clear 
your tables 
before leaving 
for a 10 min 
break. 



   Putting Practices in Place 



ENGAGE   

Describe what you know about the 
movement of molecules in your notebook. 
●  Pair and discuss your ideas.  
●  Collaborate to create a common 

description with your partner. 
●  Report to whole group. 



EXPLORE 

Topsy Turvy investigation: Handout 4 
•  Read Handout 4 completely 
•  Predict what you think is going to happen on 

page 5 of your science notebook. 
•  Follow the instructions for set-up to begin 

investigation. 
•  Make drawings of your observations as     

you conduct the investigation on page 6 



EXPLAIN 

•  Compare your data with others at your 
tables or with groups across the room. 

•  Share your observations and discuss 
possible explanations. 

•  I know molecules move because…  



EXPLORE 

How do other materials 
move across other 
“membranes”? 



EXPLAIN 

•  Discuss at your table how the two new 
phenomena add to your understanding of 
molecular movement.  



EXPLAIN 

•  Read the article “Diffusion and Osmosis” 
•  Annotate: key evidence regarding molecular 

motion. 

 - supports my explanation 

!   - adds to or contradicts my explanation 

?  - I have questions about this idea 



EXPLAIN 

•  Add ideas questions to your notebook.  
•  Discuss the evidence you’ve discovered and 

revise your model, if needed. 
...Before, I thought… now, I know… 



Science	  and	  Engineering	  Prac5ces	  

1.   Asking	  ques5ons	  (science)	  and	  defining	  problems	  (engineering)	  

2.   Developing	  and	  using	  models	  

3.   Planning	  and	  carrying	  out	  inves5ga5ons	  
4.   Analyzing	  and	  interpre5ng	  data	  
5.   Using	  mathema5cs	  and	  computa5onal	  thinking	  	  

6.   Construc5ng	  explana5ons	  (science)	  and	  designing	  solu5ons	  	  (engineering)	  
7.   Engaging	  in	  argument	  from	  evidence	  

8.   Obtaining,	  evalua5ng,	  and	  communica5ng	  informa5on	  
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Science & 
Engineering 

Practices 

Handout 6 or Appendix F @ Nextgenscience.org or NGSS @ NSTA 



3	  Prac5ces	  in	  Focus	  	  

Developing	  and	  using	  models	  
Construc5ng	  explana5ons	  and	  designing	  solu5ons	  	  

Engaging	  in	  argument	  from	  evidence	  
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Science & 
Engineering 

Practices 

●  Describe your current understanding of these 
three practices, in your notebooks.  

●  How have you engaged in these practices so far 
today? 



	  	  	        3 Practices in Focus  
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●  Jigsaw in groups of 3:  
○  Each participant reads ONE description of a 

science practice. (not progression) 
○  Describe the key details to your partners.  



Progression in Practices  

Refer to the Progression Tables- Practice 2, 6, and 7 
Locate your grade band in the table. 
Respond on sticky notes. 
●  How are students expected to be engaged in this 

practice at your grade band level?  
●  What changes will need to take place in 

curriculum and instruction for students to fully 
engage in this practice? 



Place your sticky notes in the appropriate 
practice charts around the room. 

SEP: 3-5 6-8 9-12 

How students 
are engaged in 
this practice. 

What needs to 
happen in 
curriculum and 
instruction? 

Progression in Practices  



        Mix the following solutions in three cups: 

Investigation 

Distilled 
water 

18 g salt 
(3 spoonfuls) 

Distilled 
water 

6 g salt 
(1 spoonful) 

Distilled 
water 

Cup A  Cup B  Cup C 



●  Place one gummy bear in each cup. 

●  In your notebook, predict, draw, and explain 
the molecular movement that will occur in 
each container overnight.  



Place Holder slide between day 1 and day 2 



Transitioning to New Arkansas Science 
Standards: 

Putting Practices Into Place  
Grades 5-12 Day 2 

Add presenter name(s) and site here 



What Happened? 
●  Remove the gummy bears and  

inspect them.  
●  Refer to the predictions in your notebook on page 9.  
●  How do the results compare to the predictions?  What 

surprised you? 
●  Revise your models if necessary.  
●  With your group, determine how this phenomenon is 

similar and different to “Topsy-Turvy” and record  
      your thoughts in your notebook . 





Models and Modeling: An Introduction 
●  Read the article and mark sections that 

stand out to you about Models. 
●  On a strip of Post-It paper, write one word 

that “speaks” to you about modeling.  
●  On a second strip of Post-It paper, write 

one phrase that “speaks” to you about 
modeling.  



Modeling In Your Classroom 
Read over the key words and phrases that were 

written about modeling. 
Refer to page 11 in science notebook. 

●  How does this change your view of modeling? 
●  Identify ways that you have participated in 

modeling throughout this training 
●  Where can your students use the practice          

of ‘developing a model’ in your lessons? 



A new lens of modeling 

●  Read over the sample lessons in HO#8. 

●  As a group, use the Grades 6-8 & 
Grades 9-12 columns on pg 6 of 
Appendix F to identify why some of those 
lessons are better suited for meeting the 
NGSS Practice of “Developing & Using 
Models”. 





Constructing Explanations 

 The goal of science is to construct 
explanations for the causes of phenomena. 
Students are expected to construct their own 
explanations, as well as apply standard 
explanations they learn about from their 
teachers or reading.   

~NGSS Appendix F 



Learning Progressions 

Refer to the Grade K-12 Progressions for 
Practice: Constructing Explanations and 
Designing Solutions 

Prompt: What connections can you make 
between your notebook entries and the 
progressions?  



      Prompt: What is the definition of a 
                   scientific argument? 

 Science Notebook:  page 12 

Engaging in Argument from Evidence 



Scientific Argument:  

A process based on evidence and reasoning to 
evaluate claims, that leads to explanations 
acceptable to the scientific community.    

 ~NGSS Appendix F 



Scientific Argument:  

A process based on evidence and reasoning to 
evaluate claims, that leads to explanations 
acceptable to the scientific community.    

    ~NGSS Appendix F 



Distinguish between these terms:  

 In your notebooks, describe each. 
•     Claim 
•     Evidence 
•     Reasoning 



Claim, Evidence, and Reasoning 



Examine your Science Notebook:  

 Highlight:  
·         Claims        ‘C’ 
·         Evidence    ‘E’ 
·         Reasoning  ‘R’ 



Brandons Scientific Explanation

 Fat and soap are both stuff, but they are different substances.  Fat 
is used for cooking and soap is used for washing.  They are  both 
things we use everyday.  The data table is my evidence that they are 
different substances.  Stuff can be different substances if you have 
the right data to show it.

 Fat and soap are different substances.  Fat is of white and soap is 
milky white.  Fat is soft squishy and soap is hard.  Fat is soluble in oil, 
but soap is not soluble in oil.  Soap is soluble in water, but fat is not. 
Fat has a melting point of 47OC and soap has a melting point above 
100O C.  Fat has a density of 092 g/cm3 and soap has a density of 
0.84 g/cm3.  These are all properties.  Because fat and soap make 
different properties, I know they are different.



Scientific Argument  



Construc5ng	  an	  Explana5ons	  Using	  Argument:	  

  Prompt: -INDEPENDENTLY-  
•  Develop a claim related to how molecules move.   
•  Support your claim with evidence from 
    the text and investigations you conducted.                                                



	  Paired	  Discussion:	  Engaging	  in	  Argument	  

   Negotiate ideas to make the claim stronger.  



	  	  	  	  	  	  Groups	  of	  4:	  Develop	  an	  Explana5on	  

Negotiate in groups to determine the 
final explanation.  

Poster: Create an explanation 
supported by the strongest 
argument.  Display on the wall.  



      Poster Carousel: Numbered Heads 



Constructing Explanations and Designing 
Solutions.  

The goal of science is to construct explanations for the 
causes of phenomena. Students are expected to 
construct their own explanations, as well as apply 
standard explanations they learn about from their 
teachers or reading 





K-12 Alliance/WestEd ‘14 

Science 
Notebooks 

A Tool for 
Student 
Thinking 



Review Student Notebook Entries 

● With yellow post-it notes….Flag areas 
where you see signs of student thinking 

● Share what you discovered at your table 
● Be prepared to share with whole group 

K-12 Alliance/WestEd ‘14 



Essences of Thinking 

●  Prior Knowledge 
●  Collecting/Organizing Data  
●  Making Sense of Data  
●  Metacognition   

K-12 Alliance/WestEd ‘14 



Essence Sample Notebooks 

Use codes below to indicate examples of student 
thinking in notebooks:  

●  (PK) Prior Knowledge  
●  (COD) Collecting/Organizing Data  
●  (MSD) Making Sense of Data  
●  (M) Metacognition 

K-12 Alliance/WestEd ‘14 



Flag Evidence of Thinking In Your Notebooks:   

K-12 Alliance/WestEd ‘14 

●  (PK) Prior Knowledge 
●  (COD) Collecting/Organizing Data 
●  (MSD) Making Sense of Data 
●  (M)  Metacognition 



1. What is the relationship between the science 
practices and notebooking? 

2. How do they support student learning of 
Disciplinary Core Ideas? 

Science Notebooking 



Post Survey 

http://tinyurl.com/2015PracticesPost  


