
The 3 Dimensions merge in the Performance 
Expectation statement



Three-Dimensional Instruction
Students 
Build models
Design investigations
Share ideas
Develop  explanations
Argue Using Evidence

Use  21st Century skills-Problem solve, Think Critically, 
Communicate, Collaborate, and Self Manage.

Source:  Joe Krajcik    The Science Teacher   November 
2015



Let’s look at 3 vignette lessons. 

Each lesson may be used to address standards-one from each grade.

6-MS-PS2-1 Applying Newton’s Third Law

7-MS-ESS2-4 Cycling of Water through the Earth’s systems 

8-MS-LS1-4 Animal behaviors and specialized plant 
structures that affect probability of survival and successful 
reproduction



Engaging students in Activities
Integrating the 3 dimensions during before, 

during and after an activity
Phenomena, Inquiry, Doing, Questioning
Assessment-formative & summative



Phenomena
https://www.youtube.com/watch?v=SpZ0pjju_

uY

https://www.youtube.com/watch?v=SpZ0pjju_uY
https://www.youtube.com/watch?v=SpZ0pjju_uY


What questions do you have about this 
Phenomena?



Exploring with a cart and ramp
Set up the ramp as shown with wood block 5 

cm gap from base of track



Objective:  Collect Data when releasing cart 
from locales on ramp

Release the cart-What happens to wooden 
block

Collect meaningful data about cart and block
Why does the block move?
What have you discovered?  



Examining and Correlating the Standard to 
the Activity



How have we addressed the standard?  (6-
MS-PS2-1)

Disciplinary Core Ideas?  
Science and Engineering Practices?
Cross Cutting?

Performance Expectation-which 
parts(verbs/nouns)?

 Clarification statement=how addressed?



Create a Collision Barrier plan



Build a Collision Barrier



Test your Collision Barrier
A collision barrier should fit within the 5 cm 

gap between the block and the track base
The collision barrier should fit between the 

block and the base of the track, and not exist 
on the track

The collision barrier should slow the impact of 
the cart on the block …but should not cause 
the cart to derail from the track.



Results and Improving Results
You tested your solution – creating a Collision 

Barrier.
How well did your solution meet the criteria of 

slowing down the collision, and keeping cart 
on track?

Discuss with another team their results…
Revise your solution to improve the results.



Assessment of Standard
How would we start in creating a summative 

Assessment?
What was the Phenomena we were 

investigating?
What were questions we had?
How does the activity –both parts address the 

Disciplinary core ideas?



Analyze an Assessment
Examine the  brief scenario/phenomena event
Read questions in assessment and link to Standard 
    6-MS-PS 2-1



Phenomena
https://www.youtube.com/watch?v=YNorCiYFo

ro

Kisatchie National 
Forest

https://www.youtube.com/watch?v=YNorCiYForo
https://www.youtube.com/watch?v=YNorCiYForo


What questions do you have about this 
phenomena?



Exploring Porosity and Permeability

Determine the porosity of your sand

Prepare your
 graduated cylinder
 with 100 ml



Porosity of Sand

Pour water into the water bottle until it pools.  
Calculate how much water(ml) is in sand  
container.



Permeability of Sand
Using a stop watch, time the flow of water 

through the sand container.
Pour remaining water from grad. Cylinder into 

sand container.
Add another 100 ml of water to the grad 

cylinder.
Open carefully the lid of the sand container, 

as the water begins flowing, add 100 ml of 
water



How long does it take for 200 ml to flow 
through sand?



Repeat Porosity and Permeability tests with 
Gravel container

From your experience with the activity…What 
is porosity?

How does the porosity of gravel differ from 
that of sand? 

What is permeability?
How does the permeability of Sand differ from 

Gravel?



How is Porosity / Permeability an Integral 
Part of the Water Cycle? 



Examining and Correlating the Standard to 
the Activity



How can we address this DCI by amending 
the existing activity?



Analyze an Assessment
Examine the  brief scenario/phenomena event
Read questions in assessment and link to Standard 
    7-MS-ESS2-4



Phenomena
https://www.youtube.com/results?search_q

uery=Time+lapse+Dandelion+from+flowers+t
o+seeds+HD

https://www.youtube.com/results?search_query=Time+lapse+Dandelion+from+flowers+to+seeds+HD
https://www.youtube.com/results?search_query=Time+lapse+Dandelion+from+flowers+to+seeds+HD
https://www.youtube.com/results?search_query=Time+lapse+Dandelion+from+flowers+to+seeds+HD


What questions do you have about this 
phenomena?



Exploring the diverse world of Seeds
Study the packet of seeds for  variations in 

structure



Seeds and Animals
Seeds are transported by Animals(attach to 

fur, wind, water, and or self mechanism.
Look at the seeds in your packet – can you 

infer from their structure how they disperse.
Make a chart to record your thoughts
What are some characteristics of each seed 

that make you think it is transported a certain 
way?



Examining and Correlating the Standard to 
the Activity



Analyze an Assessment
Examine the  brief scenario/phenomena event
Read questions in assessment and link to Standard 
    8-MS-LS1-4



Reviewing 
Three-Dimensional Instruction
Students 
Build models
Design investigations
Share ideas
Develop  explanations
Argue Using Evidence

Use  21st Century skills-Problem solve, Think Critically, 
Communicate, Collaborate, and Self Manage.

Source:  Joe Krajcik    The Science Teacher   November 
2015



Sources of Lesson Ideas

NMSI-Why did the Seed Cross the Road?
NMSI-Porosity and Permeability
Lab Aids-Issue and Physical Science #76
Dr. Dirt K-12 Teaching Resources   

http://www.doctordirt.org/teachingresources/soilfilter

brian.fontenot@cpsb.org
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