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UK Sources of Advice

Teaching Physics for the first time: Some UK Resources
These are some UK resources that are relevant to us, along with the comments.

«  Supporting Physics Teaching (SPT), http://supportingphysicsteaching.net/ , is densely packed,
carefully thought-out discussion of how physics ideas are best taught in a school context. It
is ... based on evidence and links physics ideas, teaching issues and possible approaches. It is
not a source of lesson plans or quick activities; it’s probably best thought of as underpinning
curriculum or scheme of work design, prompting discussion between colleagues. The topics are
those taught up to age 16 but the underpinning knowledge is obviously a good foundation.

»  Practical Physics, http://practicalphysics.org/ , ‘pretty much all practical situations needed by
classroom teachers are covered. The descriptions of methods and discussion of traps and
difficulties are really helpful. It is recommended to experienced teachers as well as those new
to the profession.'

»  Teaching Advanced Physics (TAP) http://tap.iop.org/ Resources produced by the 10P a few
years back for a previous curriculum.

* STEM UK for senior sciences, https://www.stem.org.uk/alevelscience, A comprehensive set of
resources from various curriculum packages over the decades. The topics are in alphabetical
order, but a login is needed which is free.

« STEM UK for middle level sciences. https://www.stem.org.uk/14-16-science-resource-

packages.

Best Evidence Science Teaching (BEST). Resources from STEM Learning UK

Best Evidence Science Teaching (BEST) is a large collection of free resources for secondary
school science. The resources have been developed from the best research evidence the STEM
Learning group can find on common misunderstandings in science, effective diagnostic questioning
and formative assessment, constructivist approaches to building understanding, and effective
sequencing of key concepts. The resources are developed by the University of York Science
Education group.

There are two sections for physics:
e BEST resources for Years 11 - 16 covering Matter; Forces and Motion; Sound, Light and
Waves; Electricity and Magnetism; Earth in Space. The research-informed resources for
each topic make up a progression toolkit that provides

o i) appropriately-sequenced steps for learning progression,
o ii) diagnostic questions to reveal preconceptions and common misunderstandings, and
o iii) response activities to challenge misunderstandings and encourage conceptual

development.
e Isthere a recommended teaching order? A Physics key concept map presents a possible
route for progression through a five-year curriculum in science for ages 11-16.

These resources and those on the following pages have appeared in the Vicphysics newsletter at
some time in the last several years. They are only some of the many useful resources available.


http://supportingphysicsteaching.net/
http://practicalphysics.org/
http://tap.iop.org/
https://www.stem.org.uk/alevelscience
https://www.stem.org.uk/14-16-science-resource-packages
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US Sources of Advice
Supporting Physics Teaching with Research-based Resources
PhysPort: https://www.physport.org

PhysPort supports physics teachers in implementing research-based teaching practices in their
classrooms, by providing expert recommendations about teaching methods, assessment, and results
from physics education research (PER). "Work in PER has made enormous advances in developing
a variety of tools that dramatically improve student learning of physics". PhysPort's goal is to
synthesise and translate the results of this research so you can use it in your classroom.

The website provides resources under the headings of Teaching Methods, Assessments, Expert
Recommendations and Workshops.

Under Teaching Methods, there is a choice of a several areas of physics, several levels of ability
from middle school to university, type activity from formal to lab or homework and you can also
select for the skill you want the students to develop, e.g. conceptual understanding, lab skills, etc.
For example, for Electricity and Magnetism at high school for a lecture format of < 30 students with
a focus on conceptual understanding, there were 28 methods available. Selecting a particular
method revealed sections for an overview, resources, teaching materials and research.

The workshops are videos that could be used for your own faculty professional development.

PhysPort is an initiative of American Association of Physics Teachers (AAPT), in collaboration
with Kansas State University. It is supported by the US National Science Foundation. It is
available to teachers world wide. There is no cost. If you are a member of the AAPT you simply
register with your ID and password. If you are not a member of AAPT, you will need to provide
the URL of a webpage of your school's website that lists you as a teacher, alternatively an
explanation of another way that you can be identified as a teacher, e.g. they could email
vicphys@vicphysics.org to confirm you as a teacher. Although it seems that much is available to
the casual viewer.

It is certainly worth checking, the assessment resources are very comprehensive as well. The
website is https://www.physport.org/



https://www.physport.org/
https://www.physport.org/

Questioning Techniques
1. Next Time Questions
Next Time questions are short questions which you can
pose one at the end of a lesson with the answer revealed YT Cuazrion
at the next lesson or later if you want the students to l .
discuss it out of class. Alternatively post the question i '
on a notice-board with the answer posted a week later.
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The term comes from Paul Hewitt who has generated a g, f b downmerd
large number, across all areas of physics. His questions il ¢ Heete
are listed by topics on his Arbor Scientific website. The
page also has useful advice on how to use the questions \ —
as well as how not to use the questions.

2. Hinge Questions

Hinge Questions are defined as ‘planned questions Which distance time/graph represents the [Hg]
written prior to the lesson with a specific goal of motion of an object moving at constant E
assessing all pupils understanding and thinking at that  speed? g
point.' They are usually multiple choice. Here are datance 0
some examples from UK STEM . ® \ ® / ‘—f,_-
0 §.

UK schools are moving to an expectation that there - - ©
should be a hinge question in each lesson. ditance dtance =
o Z

Useful websites include: o =

e How To Use Hinge Questions In Your
Lessons To Move All Students Forward
e Hinge-point questions
e Teaching practice: Hinge questions in the classroom
e Hinge-Point Questioning

3. Physics Concept Cartoons

Physics Concept Cartoons is a set of 195 images 7.13 Does weight change in water for
£15. They are for 11 to 16 year olds. They ‘are ~

designed to introduce science concepts in
everyday settings. Each character has a
different opinion about the science being
discussed.

All of the possible answers are plausible and
highlight common learner misconceptions, there
also a blank bubble for students to enter their
ideas.'

Examples include: Why do roses look red? Does
weight change in water?



https://www.arborsci.com/pages/next-time-questions
https://www.stem.org.uk/sites/default/files/pages/downloads/Examples%20of%20Hinge%20Point%20Questions.pdf
https://thirdspacelearning.com/blog/hinge-questions/
https://thirdspacelearning.com/blog/hinge-questions/
https://www.futurelearn.com/info/courses/differentiating-for-learning-stem/0/steps/15515
https://www.sec-ed.co.uk/content/best-practice/teaching-practice-hinge-questions/
https://www.teachwithmrst.com/post/hinge-point-questioning
https://www.millgatehouse.co.uk/product/physics-concept-cartoons-electronic-download/

4. Peer Instruction Questions by Eric Mazur. A set of over 100 questions on different aspects
of Mechanics. Each is displayed as an image with question, multiple choice answers and the
solution with a short explanation.

5.4 Inertial Mass, Momentum and Collisions

For more on Eric Mazur’s appr()ach to Peer A car accelerates from rest. In doing so the absolute value
of the car’s momentum changes by certain amount and

Instruction and Just-In-Time Teaching check ¢ of the Earth changes by:
out the following resources:

a larger amount
the same amount
a smaller amount

e Reflections by Eric Mazur on teaching o S
- € answer epen S Oon
ra(_:tlce ] ] ] the interaction of the two
e Article on Just-in-Time Teaching and
Peer Instruction by Eric Masur

A B =

° i i Answer: 2 Momentum is equal to the force times the time
PhVSP(.)rt D.aqe on Peer Instruction with over which it acts. The forces exerted on the car by Earth
extensive links and those exerted on Earth by the car are equal and

opposite, and the times during which these forces are
exerted are equal.

Explicit Instruction

I do, We do, You do

'l do, We do, You do' is a teaching approach, known by many names, that many teachers would

use. The'l Do, We Do, You Do’ model, often known as the Gradual Release of Responsibility, is a

versatllg mstructl_onal strategy that spans across age groups rp. e a1 polease Model

and subjects. This teaching strategy comprises three

stages: modelling (I Do), scaffolding (We Do), and

independent practice (You Do), each acting as a cognitive N s /ff"':\\

scaffold for students. \\ starsa / / i \ Wi do t rosetnen

The following resources may be of interest: \c / \ [

o Explicit instruction from the Australian Institute for " \f e \ Vo ta it alone {Reflect)
Teaching and School Leadership, an offline package
can be downloaded.

e Structural Learning a UK based website with an
extensive explanatory material

e Australian Education Research Organisation An explainer on Explicit Instruction. Check
the STEM link under Topics for more material.

« Learning more with metacognition A UK based website. A five-article series, explaining
the teaching and learning model and how it translates metacognitive approaches into classroom
practice.

e Victorian Teaching and Learning Model 2.0 An overview of explicit teaching with
supporting resources.
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STUDENT RESPOMSIBILITY

Resources on the Assessment of Scientific Abilities
The Rutgers Physics and Astronomy Education Research group has developed an extensive set
of resources that focus on the development and assessment of scientific abilities.

Their website includes:

o several rubrics covering different aspects such as designing an experiment, communicating a
scientific idea, analysing data, etc.

e about 20 online practical activities across motion, electricity and magnetism,

e anumber of formative assessment tasks including one on 'video problems' and

o modelling activities.

These are freely available, but by registering, at no cost, you gain access to the instructor site.


https://web2.ph.utexas.edu/~itiq/pi/303K/piK.html
https://mazur.harvard.edu/research-areas/peer-instruction
https://mazur.harvard.edu/research-areas/peer-instruction
https://mazur.harvard.edu/files/mazur/files/rep_634.pdf
https://mazur.harvard.edu/files/mazur/files/rep_634.pdf
https://www.physport.org/methods/Section.cfm?G=peer_instruction&S=what
https://www.aitsl.edu.au/tools-resources/resource/explicit-instruction-illustration-of-practice
https://www.structural-learning.com/post/i-do-we-do-you-do#:~:text=The%20teacher%20first%20models%20the,in%20the%20learner%27s%20cognitive%20structure.
https://www.edresearch.edu.au/summaries-explainers/explainers/explicit-instruction-optimises-learning
https://www.sec-ed.co.uk/content/best-practice/i-do-we-do-you-do-learning-more-with-metacognition/
https://www.education.vic.gov.au/school/teachers/teachingresources/practice/improve/Pages/Victorianteachingandlearningmodel.aspx
https://sites.google.com/site/scientificabilities/introduction

Perimeter Institute: Tools for Teaching Science
This is a reference resource for science teachers seeking to improve student learning. It is suitable
for teachers at any point in their career and for teachers in different science disciplines. The
resource showcases a variety of tools you can use in your classroom that will help you plan not only
the content for a lesson but also the learning students will be doing along the way.

This link is: Tools for Teaching Science . It is a free resource (59 pages), which includes:

o A table of 48 tools and whether they are best for > e e
Activating, Establishing Deepening and : : .
Reflecting/Reviewing (See image of page 1 on the side)

o Inventory of tools with a full page description of each of
these tools identifying:

o Description,

o  Teacher Actions,

o  Demonstrating (i.e., ways in which students
demonstrate their thinking),

o  Strengths (highlight the inherent strengths of the
tool),

o  Alerts and

o Differentiation

o Illustrations of selected Teaching Tools. There is a one-page example of 15 of the tools.

o Video, either as 700MB of downloadable files or accessed via Youtube video of four of the
tools: Peer Instruction, PEOE, Sharing Circle and Think-Pair-Share.

The Physics Teaching Podcast
This UK website, https://podcasts.apple.com/au/podcast/the-physics-teaching-
podcast/id1438657429%#episodeGuid=podlove-2020-05-09t09%3A53%3A51%2B00%3A00-
215f92173224694 , has a new podcast almost each week.

The website goes back to Oct 2018, there are 139 to choose from.

The style is informal and conversational. Some are about the UK
Curriculum and use unfamiliar acronyms, but many are relevant to other
jurisdictions. Each title has a paragraph description and the running
times vary from 15 - 30 minutes. There is no search function.

BODCAST

Some titles of interest are:

Ways to talk about energy (8/6/23)

Newton’s Laws for non-specialists (15/12/22)
Girls in Physics (13/1/22)

Uncertainties (18/6/20)

Misconceptions (4/7/19)

Ways to teach lonising Radiation (24/10/19)



https://resources.perimeterinstitute.ca/products/tools-for-teaching-science?variant=37414086344882
https://podcasts.apple.com/au/podcast/the-physics-teaching-podcast/id1438657429#episodeGuid=podlove-2020-05-09t09%3A53%3A51%2B00%3A00-215f92173224694
https://podcasts.apple.com/au/podcast/the-physics-teaching-podcast/id1438657429#episodeGuid=podlove-2020-05-09t09%3A53%3A51%2B00%3A00-215f92173224694
https://podcasts.apple.com/au/podcast/the-physics-teaching-podcast/id1438657429#episodeGuid=podlove-2020-05-09t09%3A53%3A51%2B00%3A00-215f92173224694

