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Part 1: Developing Conceptual Understanding




Physics: A conceptual subject




Multiple Perspectives for Deeper Understanding




Power of Models




Structured Questioning and Reflecting

g PREDICT
OBSERVE

= EXPLAIN

hat will happen/ What happened/ Why did it happen




Power of Manipulatives




A few favourites

Bending Light

Charges and Fields

Coloumb's Law

Energy Skate Park

Gravity Force Lab

Hooke's Law

Pendulum Lab

Masses and Springs

Projectile Motion

Vector Addition

Wave Interference

Waves on a string

Waves Intro

DC Motor

Atwood Machine



https://phet.colorado.edu/sims/html/bending-light/latest/bending-light_en.html
https://phet.colorado.edu/sims/html/charges-and-fields/latest/charges-and-fields_en.html
https://phet.colorado.edu/sims/html/coulombs-law/latest/coulombs-law_en.html
https://phet.colorado.edu/sims/html/energy-skate-park/latest/energy-skate-park_en.html
https://phet.colorado.edu/sims/html/gravity-force-lab/latest/gravity-force-lab_en.html
https://phet.colorado.edu/sims/html/hookes-law/latest/hookes-law_en.html
https://phet.colorado.edu/sims/html/pendulum-lab/latest/pendulum-lab_en.html
https://phet.colorado.edu/sims/html/masses-and-springs/latest/masses-and-springs_en.html
https://phet.colorado.edu/sims/html/projectile-motion/latest/projectile-motion_en.html
https://phet.colorado.edu/sims/html/vector-addition/latest/vector-addition_en.html
https://phet.colorado.edu/sims/html/wave-interference/latest/wave-interference_en.html
https://phet.colorado.edu/sims/html/wave-on-a-string/latest/wave-on-a-string_en.html
https://phet.colorado.edu/sims/html/waves-intro/latest/waves-intro_en.html
https://www.walter-fendt.de/html5/phen/electricmotor_en.htm
https://ophysics.com/f3.html

Visual Thinking Routines

== HARVARD
GRADUATE SCHOOL oF EDUCATION

PROJECT ZERO




Connect Theory and Observation

A THINKING ROUTINE FROM PROJECT ZERO, HARVARD GRADUATE SCHOOL OF EDUCATION

Claim, Support, Question

A routine for reasoning with evidence.

Make a claim about the topic
Claim: An explanation or interpretation of some aspect of the topic.

Identify support for your claim
Support: Things you see, feel, and know that support your claim.

Ask a question related to your claim
Question: What's left hanging? What isn’t explained? What new reasons
does your claim raise?




Prior knowledge and further investigation

A THINKING ROUTINE FROM PROJECT ZERO, HARVARD GRADUATE SCHOOL OF EDUCATION

Connect, Extend, Challenge

A routine for drawing connections between new ideas and prior knowledge.

How is the artwork or object connected to something you know about?

What new ideas or impressions do you have that extended your thinking in
new directions?

What is challenging or confusing? What do you wonder about?




Documenting change in conceptual understanding

A THINKING ROUTINE FROM PROJECT ZERO, HARVARD GRADUATE SCHOOL OF EDUCATION

| Used to Think... Now | Think...

A routine for reflecting on how and why our thinking has changed.

Remind students of the topic you want them to consider. It could be the ideal itself—
fairness, truth, understanding, or creativity—or it could be the unit you are studying.
Have students write a response using each of the sentence stems:

e | used to think...
e Now, | think...




Power of observation in science

A THINKING ROUTINE FROM PROJECT ZERO, HARVARD GRADUATE SCHOOL OF EDUCATION

See, Think, Wonder

A routine for exploring works of art and other interesting things.

e What do you see?
e What do you think about that?

e What does it make you wonder?




Developing causality and justification

A THINKING ROUTINE FROM PROJECT ZERO, HARVARD GRADUATE SCHOOL OF EDUCATION

What Makes You Say That?

Interpretation with Justification Routine.

1. What's going on?

2. What do you see that makes you say that?




Teacher Questions to prompt Thinking Moves

Target Thinking Move Teacher Question
Wondering What are you curious about here?
Consider Different Viewpoints What is another angle on this?
Reason with Evidence Why do you think so?
Make Connections How does this fit?
Uncover Complexities What lies beneath the surface of this
Summarise and form conclusion What is the core idea?
Build Explanations What is really going on?
Describe what is there What do you see and notice?
Elaborate on ideas Tell me more




Connecting physical and virtual

Circuit Construction Kit: DC




Online Manipulatives: Virtual Experiments

POhET 3 YouTube ™

INTERACTIVE SIMULATIONS

For Teachers: Teacher desmos:
-Teacher Guide -Monitor each student

-Teacher Submitted Activities -Collect whole class data



Physics teacher’s best friend...

3 YouTube ™



Play & Question

“The only difference between mucking around
and science is writing it down"” Mythbusters

1. Find a PheT or Desmos Teacher Activity which matches a curriculum area
2. Design a hands on activity as a starter for that manipulative
3. Write a set of questions which require students to change parts of the

manipulative and record their observations
4. Brainstorm possible teacher questions which allow students to develop

their conceptual ideas and create generalisations
5. Beready to share your thoughts



Part 2: Utilising Feedback for Learning




Feedback for learning: VTLM 2.0
Use f ti t .
PO =lements

Use responsive teaching for
all

Focus the learning

Explicit teaching

2 Explicit explanation
P&

and modelling
Scaffold practice

o o o o

Monitor progress



Low Stakes Frequent Feedback

Quizzes: Kahoot, Socrative, Quizziz, Plickers

Collaborative questioning: Socrative Space Race, Quizlet Live

Entry or Exit Tickets: Diagram, numerical question, written explanation
Mini-whiteboards & checks for understanding (my turn, your turn)
Polls & Opportunities to Respond: Peardeck, Slido

True/false: Thumbs up or down, Hands on heads or hips



Feedback Forms

Direction Focus Direction

Student to teacher Task Feed-up

Teacher to student Process Where am | going?
Self regulation Feed-back

How am | going?

Feed-forward
Where to next?




Tips for providing feedback to students

Answer a question with a question: guided inquiry

Tone is key

Discuss work before grades and work instead of the individual
Focus on specific targets: quality not quantity

Strength spot

Praise specifics of the work



Tips for receiving feedback from students

“What would you like me to know?”

“What is working well? What is an even better if?”
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Play & Question

Explore online resources for frequent feedback
(Kahoot, Socrative, Quizziz, Plickers, Quizlet Live, find your own)
OR
Design a one column rubric to provide feedback on a single skill
OR

Write an exit ticket prompt for an upcoming class



