
University of Northern Iowa University of Northern Iowa 

UNI ScholarWorks UNI ScholarWorks 

Science Education Update Conference 
Documents Science Education Update Conference 

3-31-2023 

How Structuring our Physics Courses with Grades Based on How Structuring our Physics Courses with Grades Based on 

Standards has Transformed our Pedagogy Standards has Transformed our Pedagogy 

Sara Karbeling 
Iowa City Community School District 

Camille Chalkley 
Iowa City Community School District 

See next page for additional authors 

Let us know how access to this document benefits you 

Copyright ©2023 Sara Karbeling, Camille Chalkley, and Sasha Murphy 

Follow this and additional works at: https://scholarworks.uni.edu/sciedconf_documents 

 Part of the Science and Mathematics Education Commons 

Recommended Citation Recommended Citation 
Karbeling, Sara; Chalkley, Camille; and Murphy, Sasha, "How Structuring our Physics Courses with Grades 
Based on Standards has Transformed our Pedagogy" (2023). Science Education Update Conference 
Documents. 40. 
https://scholarworks.uni.edu/sciedconf_documents/40 

This Slideshow is brought to you for free and open access by the Science Education Update Conference at UNI 
ScholarWorks. It has been accepted for inclusion in Science Education Update Conference Documents by an 
authorized administrator of UNI ScholarWorks. For more information, please contact scholarworks@uni.edu. 

Offensive Materials Statement: Materials located in UNI ScholarWorks come from a broad range of sources and 
time periods. Some of these materials may contain offensive stereotypes, ideas, visuals, or language. 

https://scholarworks.uni.edu/
https://scholarworks.uni.edu/sciedconf_documents
https://scholarworks.uni.edu/sciedconf_documents
https://scholarworks.uni.edu/scied_conference
https://scholarworks.uni.edu/feedback_form.html
https://scholarworks.uni.edu/sciedconf_documents?utm_source=scholarworks.uni.edu%2Fsciedconf_documents%2F40&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/800?utm_source=scholarworks.uni.edu%2Fsciedconf_documents%2F40&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.uni.edu/sciedconf_documents/40?utm_source=scholarworks.uni.edu%2Fsciedconf_documents%2F40&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@uni.edu
https://scholarworks.uni.edu/offensivematerials.html


Authors Authors 
Sara Karbeling, Camille Chalkley, and Sasha Murphy 

This slideshow is available at UNI ScholarWorks: https://scholarworks.uni.edu/sciedconf_documents/40 

https://scholarworks.uni.edu/sciedconf_documents/40


STANDARDS BASED GRADING
IN 

HIGH SCHOOL PHYSICS 
CLASSES SARA KARBELING
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Iowa City Community Schools
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How Structuring our Physics Courses with 

Grades Based on Standards has 

Transformed our Pedagogy



TODAY'S PLAN: 

• Introductions

• Why transition to 

             Standards Based Grading?

• Our Story - in 2 parts

• Resulting Mindset Shift 



Our Team 

Sara Camille Sasha



As a Group...
Use the QR Code to share a little 

about yourself



WHY TRANSITION? 
Research that supports the change 

EQUITABLE GRADING 
PRACTICES 

Joe Feldman

CULTURALLY RESPONSIVE 
TEACHING AND THE BRAIN

Zaretta Hammond

GROWTH MINDSET
Carol Dweck



"Grades must accurately reflect only a student’s academic 
level of performance, exclude nonacademic criteria (such 
as behavior), and use mathematically sound calculations 
and scales, such as the 0–4 instead of the 0–100 scale." 
-Joe Feldman









Defining 

Standards

Our Story - 
Determining 

Scales
&



Defining Standards
Content Units Items to be Graded Grading Scale

Unit 1: Kinematics
Unit 2: Forces & 
Newton's Laws
Unit 3: Pmomentum
Unit 4: Energy 
Unit 5: Waves
Unit 6: Light 
Unit 7: Electricity 

Daily Homework
Quizzes 
Tests 
Corrections (1/2 credit) 

A: 90% - 100%
B: 80% - 89%
C: 70% - 79%
D: 60% - 69%
F: 59% and below

General Physics: Before



Defining Standards
Content Standards Items to be Graded Grading Scale

Kinematics                          - 6 standards
Forces & Newton's Laws - 3 standards
Pmomentum                       - 3 standards
Energy                                   - 3 standards
Waves                                   - 4 standards
Light                                       - 5 standards
Electricity                             - 2 standards

Quizzes 
Tests 

Advanced (5)
Proficient (4)
Developing (3)
Emerging (2)
Beginning (1)

General Physics: Now



Unit 1: Constant Velocity 
• 1.1: I can draw and interpret diagrams to 

represent the motion of an object moving with a 
constant velocity.

• 1.2: I can solve quantitative problems involving 
constant velocity using the GUESS method.

Unit 2: Constant Acceleration 
• 2.1: I can draw and interpret diagrams to 

represent the motion of an object moving with a 
constant acceleration.

• 2.2: I can solve quantitative problems involving 
constant acceleration.

Unit 3: Projectile Motion
• 3.1: I can solve problems involving a projectile 

with no initial vertical velocity.
• 3.2: I can solve problems involving a projectile 

with initial vertical velocity.

Unit 4: Forces
• 4.1: I can draw free-body diagrams.
• 4.2: I can write net force equations to represent 

the forces acting on an object and its motion.
• 4.3: I can solve quantitative problems involving 

net force equations for linear motion.
• 4.4: I can solve quantitative problems involving 

net force equations for uniform circular motion.

Content Standards - Trimester 1



"Please discuss...but all of the 
work should be your own"

"Points 
awarded for..." 

"Each 
problem is 
worth 4-5 

points" 

Sample Assessment: before 

Success determined by 
correct numerical 

answer



All graded 
assessments 

are individual - 
following LOTS 

of practice!

Scores given for 
each standard 

individually 

Proficiency scale 
used for each 

standard  

Success or struggle on 
one part of problem 

does not impact 
opportunity to succeed 

on other parts. 

Sample Assessment: Now



Defining 

Standards

Our Story - 
Determining 

Scales
&



April May JulyJune

Outreach to Colleagues 

throughout Building 

Received approval for 

Teacher Quality

Summer Project 

Collaborate to 

define SBG 

Seeking out  

resources 

Create documentation 

for use in consistent 

implementation & 

presentation 

throughout building

Discuss how to utilize 

current grade recording 

to reflect new grading 

practices 

Building-Wide Collaboration  
Spring & Summer 2022

Develop common 

language for scales 

Discuss various options 

for grade calculation



Developing Common Language



Discussion of Options for Grade Calculation 





Scale Descriptor Examples for Students Guidance for Teachers

A closer look at one level of the 5-point scale



Translating Scores into 'Grades' in Physics 
Assessments make up the Body of Evidence 



Translating Scores into 'Grades' in Physics 
Use Body of Evidence to Determine Standard Score



MINDSET SHIFTS 
Some quite unexpected 

GRADING PRACTICES 
& ASSESSMENT 
STRATEGY 

TEACHING PHILOSOPHY & 
PEDAGODGY 

STUDENT REACTION



Quiz #1 
Required 

Quiz #2 
Optional:  
following 

reteaching



Quiz #1 

Required 

Quiz #1 Required Quiz #2 
Optional:  following 

reteaching

Lab Quiz 
Required 

Unit Test 
Required

with optional 
Advanced question

End of Trimester "Phinal"  
Optional with Optional Advanced question



Mindset Shift: Grading Practices & Assessment 
Assessments are not a chance for more points, they are an 

opportunity to demonstrate growth in understanding



Mindset Shift: Approach to Practice/Homework

MATT TOWNSLEY EdD
EDUCATION AND ASSESSMENT/GRADING 

ENTHUSIAST



At first I didn't like it, but I did like it towards the end because it assesses my learning and 

not just a composite score of tests and quizzes. It brings down stress levels with grading as 

well because it's straight forward.

This system actually made me feel like school was about learning and tests were about 

showing what I knew instead of just doing busy work. I spent more time working on 

understanding the topics than I did memorizing formulas and other stuff.

At first I thought it was weird and unnecessary, and just confused things. But now that I 

understand it I realize that it is better, because I could miss half of the problems, learn what 

I did wrong and fix it and still have an A because by the end I still understood it.

Mindset Shift: Student Feedback 



Mindset Shift: Student Feedback 

It felt weird at the beginning of the year since it's different, 

but I've gotten used to it. I don't feel like you could have a 

good physics class without it anymore.

It made me less focused on my grade in the class and 
more focused on listening and learning the material.
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Thank you!
Questions?  
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