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Background: ME!
• Rutgers Undergrad (‘05 -’09)

– BS in Physics, Minor in Mathematics
• Rutgers Grad School of Education 

(‘10-’12)
– Masters in Physics Education
– Where I met the inspiration for this policy

• Teacher of Physics, Glen Rock HS, 4 yrs
– Taught EVERY level of physics:

• CP (College Prep) Physics
• Honors Physics
• AP Physics 1
• AP Physics 2
• AP Physics C: Mechanics & E&M

• Teacher of Physics, PHS, 11 years
– Primarily Teach Physics 1 and Phys. 1 ICRP
– AP Physics 1 and C on and Off



Background: Grading Scheme
• Grade on a “Total Points” scale. 
• Weighting is created by assignment point 

value. 
• All assignments can be resubmitted 

(With reflections) 
• Final grade calculated by points 

earned/points offered

Assignment types:
• Quizzes: 4-8 pts
• “Weekly Reasoning”: 4-8 pts
• Labs: 12 - 24+ pts (Based on rubrics)
• Tests/Projects: 30+ pts



Types of 
grading

These are policies I 
have either used or 
observed in use. All 
were used in 
Physics classes (or 
grad school classes)

This presentation has been designed using resources from PoweredTemplate.com



“All or Nothing”
• Used by Grad school teacher/adviser
• Assignments were not accepted until A+
• Intermediate grades not provided
• Symbols used to indicate progress

Nice try! Try 
again!

Better, still needs 
improvement

A+

Pros: 
● Quick
● 1 Reflection for 

whole assignment

Cons: 
● Abstract 

feedback?
● Grade?



“All or Nothing”, but with POINTS! 
1-4 scale used to represent levels of completion

Nice try! Try 
again!

1

Better, still 
needs 
improvement

2

Only 1 or 2 
mistakes

3

A+

4

Pros: 
● Quick
● Gradebook friendly

Cons: 
● 2 grades ≤ “F”
● Assignment 

weighting?
● Gradebook feels 

“Light”

Pros: 
● Quick
● Gradebook friendly
● 1 Reflection for 

whole assignment



Traditional Points System 
• Traditional, familiar grading scheme
• Students recover specific lost “points”

Pros: 
● Gradebook friendly
● Nonverbal feedback
● Allows assignment 

weighting

Cons: 
● One reflection per 

mistake
● More work
● Gradebook fiddling
● Points need to be 

“meaningful”



Standards/Rubric/Mastery System 
• Questions, and therefore mistakes, connected to specific 

skills/standards
• Reflections done addressing the Standard

– eg: “Why does your response not meet the standard?
• Make sure to address each standard multiples times for 

repeated chances to reassess standard. 

Pros: 
● Quick-ish
● Very concrete goals
● 1 Reflection can 

address multiple 
mistakes addressing 
the same standard

Cons: 
● Not gradebook friendly 

(at the HS)
● Fiddly questions 
● Ambiguous standards



Standards/Rubric/Mastery System…but with 
points? 

I’d rather not talk about it….



• Rubrics for learning outcomes 
(Like standards but more specific)

• 2-5 pts scale, but “mastery” at 4
– Will explain in a sec

• Rubric has built in feedback and 
instructions

• Leaves room for assignment scaling, 
gradebook friendly, fairly quick

Rubrics based on standards but 
also with points!

This is what I do now



Learning outcomes:

Emerging = 2 pts Developing = 3 pts Demonstrating = 4 pts Refining = 5 points

These rubrics represent the learning goals of this class. 
Almost every assignment, if it is being graded, will be 
addressing one of these learning goals. Your mastery of 
these learning goals will be tracked in Canvas and will 
represent your progress in the class. Your goal should be 
to have a mastery level of at least “Demonstrating” on 
each outcome. These outcomes will appear as rubrics in 
the assignment and will be used to calculate your grade. 



Emerging Developing Demonstrating Refining

● An explanation is 
provided.

● Uses everyday 
language or 
some physics 
ideas to begin 
describing the 
phenomenon.

● Explanation includes at 
least one correct physics 
idea.

● Some physics 
vocabulary is used.

● Reasoning shows a 
partial attempt to connect 
ideas to the question.

● Explanation is clear, coherent, 
and directly addresses the 
conceptual question.

● Correct physics ideas are used 
consistently and appropriately.

● Reasoning shows a clear 
cause-and-effect or 
principle-based structure.

● Vocabulary from class is used 
correctly and meaningfully.

All of “Demonstrating” as 
well as….

● Identifies assumptions 
or limitations in the 
reasoning.

● Draws connections to 
other ideas from class 
that are related and 
help inform the 
explanation. 

Verbal Reasoning
I am  able to clearly explain and justify the key steps of my reasoning process

Explanation is: 
● Clear
● Sufficiently detailed
● Easy to follow
● Shows physical and conceptual understanding.
● When justifying reasoning, please only use ideas and language from class 

(not the internet).

Qualitative Verbal Reasoning 
(Conceptual Explanation)

I am able to clearly explain and justify my thinking about a conceptual physics question using appropriate language and ideas from 
class.



The Learning Outcome Rubrics: 

In case I forgot to open the link….

https://docs.google.com/document/d/1u71UOib0CU4kXDtot7lN-FdmNf7sta8yCRC0tLqX4wA/edit?usp=sharing


• Use existing standards 
– State standards (NGSS)
– District standards
– any provided standards or rubrics

We will look at the Sci-Eng practice number 3 
from NGSS: Planning and Carrying Out 
Investigations
(Specifically Appendix-F)

Construct Rubrics from 
existing standards



Appendix F: Science and 
Engineering Practices  Describes the 
progression of the practices across 
K-12, detailing the specific elements of 
each practice that are targets for 
students at each grade band.

https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf
https://www.nextgenscience.org/sites/default/files/resource/files/Appendix%20F%20%20Science%20and%20Engineering%20Practices%20in%20the%20NGSS%20-%20FINAL%20060513.pdf


Planning and carrying out investigations in 9-12 builds on K-8 experiences and progresses 
to include investigations that provide evidence for and test conceptual, mathematical, 
physical, and empirical models.  
● Plan an investigation or test a design individually and collaboratively to produce data 

to serve as the basis for evidence as part of building and revising models, supporting 
explanations for phenomena, or testing solutions to problems. Consider possible 
confounding variables or effects and evaluate the investigation’s design to ensure 
variables are controlled.  

● Plan and conduct an investigation individually and collaboratively to produce data to 
serve as the basis for evidence, and in the design: decide on types, how much, and 
accuracy of data needed to produce reliable measurements and consider limitations 
on the precision of the data (e.g., number of trials, cost, risk, time), and refine the 
design accordingly.  

● Plan and conduct an investigation or test a design solution in a safe and ethical 
manner including considerations of environmental, social, and personal impacts.  

● Select appropriate tools to collect, record, analyze, and evaluate data.
● Make directional hypotheses that specify what happens to a dependent variable when 

an independent variable is manipulated.  
● Manipulate variables and collect data about a complex model of a proposed process 

or system to identify failure points or improve performance relative to criteria for 
success or other variables. 



Learning Objective: Plan an investigation or test a design individually and collaboratively to 
produce data to serve as the basis for evidence as part of building and revising models, 
supporting explanations for phenomena, or testing solutions to problems. 

● Consider possible confounding variables or effects and evaluate the investigation’s 
design to ensure variables are controlled.  

● decide on types, how much, and accuracy of data needed to produce reliable 
measurements and consider limitations on the precision of the data (e.g., number of 
trials, cost, risk, time), and refine the design accordingly.  

● Plan and conduct an investigation or test a design solution in a safe and ethical manner 
including considerations of environmental, social, and personal impacts.  

● Select appropriate tools to collect, record, analyze, and evaluate data.
● Make directional hypotheses that specify what happens to a dependent variable when 

an independent variable is manipulated.  
● Manipulate variables and collect data about a complex model of a proposed process or 

system to identify failure points or improve performance relative to criteria for success 
or other variables. 



Learning Objective: Plan an investigation or test a design individually and collaboratively to 
produce data to serve as the basis for evidence as part of building and revising models, 
supporting explanations for phenomena, or testing solutions to problems. 

● Consider possible confounding variables or effects and evaluate the investigation’s design to ensure variables are controlled.  
● decide on types, how much, and accuracy of data needed to produce reliable measurements and consider limitations on the precision 

of the data (e.g., number of trials, cost, risk, time), and refine the design accordingly.  
● Plan and conduct an investigation or test a design solution in a safe and ethical manner including considerations of environmental, 

social, and personal impacts.  
● Select appropriate tools to collect, record, analyze, and evaluate data.
● Make directional hypotheses that specify what happens to a dependent variable when an independent variable is manipulated.  
● Manipulate variables and collect data about a complex model of a proposed process or system to identify failure points or improve 

performance relative to criteria for success or other variables. 

Emerging Developing Demonstrating Refining

● Select appropriate tools 
to collect, record, 
analyze, and evaluate 
data.

● A procedure is written 
in some form that may 
possibly lead to a 
pattern

● Plan and conduct an 
investigation or test a design 
solution

● decide on types, how much, 
and accuracy of data needed to 
produce reliable measurements

● Design considers limitations on 
the precision of the data (e.g., 
number of trials, cost, risk, 
time) 

● investigation is designed in a 
safe and ethical manner 
including considerations of 
environmental, social, and 
personal impacts.  

● Make directional hypotheses 
that specify what happens to a 
dependent variable when an 
independent variable is 
manipulated.  

● Consider possible 
confounding variables or 
effects and evaluate the 
investigation’s design to 
ensure variables are 
controlled. 

● Manipulate variables and 
collect data about a complex 
model of a proposed 
process or system to identify 
failure points or improve 
performance relative to 
criteria for success or other 
variables. 



Example Assignments:
● Homework
● Quiz
● Test
● Lab
● Project

https://docs.google.com/document/d/1NHBRGjGurSnlOLDZ4K0VLFJwdCskouAcRVK10a0ahX8/edit?usp=sharing
https://docs.google.com/document/d/1_abU8wQKLS2_J_9KKhNfYJ0RUPOxhhI7D8jPc2po9IA/edit?usp=sharing
https://docs.google.com/document/d/1V9AhvyhcUpNFuy9Letqq7sLIe9RrU5Ykq4_ur0g5KzQ/edit?usp=sharing
https://docs.google.com/document/d/1heQeWawviVeYARj2yGsQij-IzgACTzQi7booqnpj7so/edit?usp=sharing
https://docs.google.com/document/d/1uUYNf2NKZ1VTa9B6MDdp8xpOw9nVJ14l8cZRdij3wmo/edit?usp=sharing


Final Thoughts



Questions?



Slideshow link



Philosophy
“I believe that one of the best ways to learn is to 
learn from one's mistakes. No one is perfect the 
first time around, not even me (IKR?). Thus it has 
been my practice to allow students to fix mistakes 
they make on ALL(or most) ASSIGNMENTS. 
While some assignments have certain 
stipulations, the outcome is the same: You made 
a mistake/got something wrong, you answer a 
few questions, reflect on your mistakes, show me 
that you've learned the thing you made the 
mistake on, and you get all* your points back.”

- From my class syllabus 



The Rules: 
• Resubmission must be returned within 1 week of 

receiving the graded assignment
– Subsequent resubmissions of the same 

assignment follow the same rule
• An honest attempt must be made on the first 

submission.
• Every incorrect answer requires a full, well thought 

reflection to earn points back

Specifically designed 
reflection questions



The Reflection Questions: 
Answer the following questions for EVERY 
MISTAKE:

1. Why is your answer or response incorrect 
or incomplete?

2. What is the correct response or answer? 
Justify why it is correct.

3. What did you have to 
learn/understand/change in the way you 
were thinking to be able to get the correct 
idea/solution?



Optional: Tests
• Still able to resubmit tests
• Stipulations due to the high stakes and high weight
• Some options: 

– Depending on score, Can recover all or partial
• eg: <Avg - Recover half, >=avg, recover full

– Allow reflection and retest based on wrong 
questions

– Retest only specific questions based on incorrect
–



Sample Responses: 

• A good one

• A Mid one

• A Bad one

https://docs.google.com/document/d/1rl8yk6KS0uYkH5koO-wYCEpiOF4laF7m2i3Y-81jBCE/edit?usp=sharing
https://docs.google.com/document/d/1pfk2-XmCiG2Qheoz6WQrN5fnvwZSH4U868-xtFfM2Bo/edit?usp=sharing
https://docs.google.com/document/d/1K7k9DORUyqX4GVqz4VfvJsVPea1sxrjP/edit?usp=sharing&ouid=117610009684729373073&rtpof=true&sd=true

