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Agenda

Minds on:
• Welcome/Inclusion Activity

– Goals of science
– What is inquiry?
– “Opening up” inquiry
– PEOE Activity
– Smarter Science Frame 

work

Action:
– Investigate different 

inquiry structures
– Construct Inquiry activity

Consolidation:
• Planning Next Steps 



Goals of Science:

1. to relate science and technology to society and the 
environment

2. to develop the skills, strategies, and habits of mind 
required for scientific inquiry and technological 
problem solving

3. to understand the basic concepts of science and 
technology.



Why Differentiate?

 Student choice shown to be the most consistent way 
to increase student engagement and motivation

 Start where “students are”

 Take all students to highest level of inquiry possible

 Higher levels of student success



Session Learning Goals

By the end of this session participants will:
 be able to demonstrate an understanding of what various types 

of  inquiry based learning look like in a science class

 Become familiar with the use of PEOE activities

 become familiar with the Smarter Science framework



Session Success Criteria

By the end of this session, we know we will be 
successful when we can:

 Identify & begin implementation of differentiated 
science inquiry in our programming;

Demonstrate an awareness of the smarter science
framework and the use of PEOE activities



Norms

 Take care of yourself and 
your neighbour

 Be an active listener

 Be open to new ideas and 
revisiting old ones

 Be reflective & a 
synthesizer of ideas -
How can the ideas be 
applied in my classroom?

Signals for coming 
together:

 Hand & Voice



Imagine a world where…

In elementary school Children could:

Sit in a car seat and be driven in a car by a parent.

In high school students could:

Sit in the back of a car and ask a parent to drive to soccer 
practice.

In University students could:

Practice driving a car only when told where and how to drive 
by a parent.

Only in graduate school could a student drive a car by 
himself/herself were ever he/she wants.



Differentiated Science Inquiry

By Douglas Llewellyn



Action: Types of Scientific Inquiry (pg. 11-22)

• Demonstration

• Structured inquiry (not just a cookbook lab!)

• Guided inquiry (teacher initiated)

• Open inquiry (student initiated)



Types of Inquiry
Demonstrated
Inquiry

Structured
Inquiry

Guided
Inquiry

Self-directed 
(Open)
Inquiry

Posing the 
Question

Teacher Teacher Teacher Student

Planning the 
Procedure

Teacher Teacher Student Student

Formulating 
the Results

Teacher Student Student Student



Inquiry and Research

• Students practice skills more fully and independently 
and in increasingly demanding contexts.





Demonstration

• Discrepant event

• Attention grabbing observation

• Counterintuitive

• Diagnostic, misconceptions (assessment for 
learning)

• POE (PEOE)





Structured Inquiry

• Not just a cookbook lab!
• Douglas Llewelyn says…
• “the distinction between structured inquiries and 

cookbook labs is that with structured inquiries the 
student assumes more responsibility for determining 
how to collect and organize his or her data”

• Student:
• Initiate and plan
• Perform and record
• Analyse and interpret
• Communicate



Guided inquiry

• Teacher: poses question or problem

• Suggests materials

• Student:

• Initiate and plan

• Perform and record

• Analyse and interpret

• Communicate



Open inquiry

• Student initiated

• Student:

• Initiate and plan

• Perform and record

• Analyse and interpret

• Communicate



So…

How do we get from here…

To there?



Douglas Llewelyn says…

• “Teachers… take into account the prior experience 
their students have in scientific inquiry”

• “For some classes, it may necessitate a gradual 
transition”

• “This, of course, is a very natural scaffolding process 
in learning science through inquiry”



Rolling Spheres



Ramp and Marble Lab:  
A Differentiated Science Inquiry Lesson (pg. 31-40)

Problem: How does the height of  an inclined 
plane affect the distance a marble will travel?



Thinking About Our Learning

 What did you notice during the stations? 
(Engagement, Communication etc.)

 Differentiating an inquiry lesson requires solid 
content and planning. What suggestions could you 
make to a new teacher who wants to attempt a DSI 
lesson?



Activity #2 (pg. 87-90)

Opening up the DSI Plant Growth Zombie Lab



Consolidation
How do I “Open up” an Inquiry Lab

 Consider the lab entitled “DSI Plant Growth Lab”

 How could you modify this lab to make it more 
open?

 How could you structure this lab to make it a guided 
inquiry activity?

 Could you make this an open inquiry Lab?



Smarter Science Framework



Fishbone!

Instrument
Unit

Technique



PEOE’s (Predict Explain Observe Explain)

 PEOEs can provide assessment for learning 
diagnostic or formative.

 They involve the whole class.

 They encourage students to take risks. 

 They can activate prior knowledge.

 They stimulate students to find out, if their 
prediction was incorrect, why it was incorrect. 



Predict-Explain-Observe-Explain



Activity #1: Demonstration 
(Series Circuits)



Grade 9 Electricity POE 

 One of the bulbs in the circuit shown burns out. 
What will happen to the brightness of the other two 
bulbs?



DI Website- Ideas

 http://daretodifferentiate.wikispa
ces.com/Choice+Boards



Thank You!


