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As you are coming in…

1. Grab a name tag and put your name on it (so I know your 
names!). 

2. On a post-it write your answer to the following: 

What is the point of physics? 
The point of biology is to understand how life works. 

The point of chemistry is to understand how matter works. 
The point of physics is to…?

3. On a big sticky, draw a physicist at work. `
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Freshman Colloquium
Dr. Toggerson

How You Learn
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About Me
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Who Has Done This?
A quiz for your learning 
style?

A. Yes. 
B. No.
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It’s a MYTH!
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A Non-Physics Example – The Pullback

1. Stand with your feet together. 
2. Go up on your toes. 
3. Bend your knees. 
4. Jump. 
5. While in the air, brush your feet across the floor. 
6. Land.

You are going for a “brush-tap” noise. 

How 
does 
this 

relate to 
physics?
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Before That, Another Example:

It is very important that you learn about traxoline. Traxoline is a 
new form of zionter.  It is monotilled in Ceristanna. The 
Ceristannians gristerlate large amounts of fervon and then bracter it 
to quasel traxoline.  Traxoline may well be one of our most lukised 
protofoms in the future because of our zionter lescelidge.

1. What is traxoline?
2. Where is traxoline monotilled?
3. How is traxoline quaselled?
4. Why is it important to know about traxoline?
5. How is traxoline similar/different from table salt?

Ed Prather, University of Arizona
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What does this have to do with physics?

First, we need to establish what physics is about! 
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Traxoline
 Physics is all about explaining 

the largest number of 
phenomena with the smallest 
number of principles.

 You need to understand these 
principles at a deep level. 

 You are NOT memorizing a 
bunch of facts! 

Pullbacks
 Applying these ideas is a skill 

(like a pullback) that requires 
practice with feedback. 

What Does This Have to Do With Physics?
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What Else About Physics

Vs.
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What Does Work Then?

 Outlines. 
 Essays. 
 Maps. 
 Explaining to yourself what went wrong when you cannot figure 

out a problem. 
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Remember Raphael's School of Athens (1510)

 You have to work 
• Don’t skimp the homework – yes 

you can find the answers online, 
but it will just bite you later. 

• You will probably need to do more
• Problems.
• Outlines. 
• Essays. 
• Maps.

 You will probably need to work 
with others 

 Growth Mindset!
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How Do We Know What Works?

https://aapt.scitation.org/journal/pte
https://journals.aps.org/prper
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MY WORK: WHAT WORKS AND IS IT 
EQUITABLE

• Self efficacy. 
• Question solicitation.
Note, in all cases, I am using the data analysis skills developed on ATLAS in 
my work!



15UMass, Amherst – Physics 



 








...
SELF-EFFICACY
Your belief in your ability to learn something. 
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Self-Efficacy: Confidence in 
ability to achieve an end.
Four dimensions
 Performance accomplishment - Being successful on tasks
 Vicarious learning - Watching others be successful on tasks
 Verbal encouragement - Response to verbal feedback from 

both the instructor and other students in the class
 Emotional arousal - The physiological responses to doing 

physics like "having my mind go blank while solving physics 
problems" 

Self-Efficacy – Measured by SOSESC-P

Five attributes of a physics course
 Attainment - "I am capable of achieving good grades in this class” 
 Understanding - "I expect the material in this class to be difficult 

and confusing”
 Attention - "Physics makes me feel uneasy and confused”
 Test Taking - "I expect to have difficulty with exams/quizzes in 

this class”
 Recall & Recognition - "Classmates who are similar to me can 

usually have difficulty recalling details taught in this class”

Table 1: Comparison of PRE to POST Total 
SOSESC-P Results by course type.
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Context – My FA18 Physics 131 Course
3 sections of ~100

x10

5 Units based upon the TBL and IPLS communities
I. Graphical and simulation of 𝑥𝑥 𝑡𝑡 , 𝑣𝑣 𝑡𝑡 ,𝑎𝑎(𝑡𝑡) 

and Newton’s Laws with one force
II. Multiple forces in multiple directions
III. Static torque
IV. Energy – both microscopic and 

macroscopic scales
V. Statistical interpretation of entropy

Before class
•Reading
•Homework

Day 1
Class

•Quiz on preparation

Rest of Class 
Days

•Problem solving
•Writing
•Mapping

Exam

•After units II, IV, and V
•10 MC and 2 LA
•All cumulative
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Our Results – Self-Efficacy 
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Does SE and Attitude Predict Success – Defining Success

60% decline
Team-component 
helps reduce gap
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Does Self-Efficacy and Attitude Predict Student Success?

Metric Intercept GPA isFemale Self-Efficacy Attitude LLR 
𝒑𝒑-value

U
si

ng
 

pr
e-

sc
or

es

iExam I −4.5 ± 2.7 +1.2 ± 0.6 −1.0 ± 0.4 −0.7 ± 0.5 +0.05 ± 0.02 2.9 × 10−4

iExam III −8.7 ± 2.8 +2.1 ± 0.7 −0.6 ± 0.4 +0.2 ± 0.5 +0.01 ± 0.02 2.4 × 10−3

iTotal −12.4 ± 3.2 +3.8 ± 0.8 −0.8 ± 0.5 −0.4 ± 0.6 +0.03 ± 0.02 < 1 × 10−6  

U
si

ng
 

sc
or

e 
sh

ift
s iExam I −4.6 ± 2.3 +1.3 ± 0.6 −1.2 ± 0.5 +2.0 ± 0.6 −0.05 ± 0.02 2.7 × 10−5

iExam III −7.5 ± 2.5 +2.0 ± 0.7 −0.8 ± 0.4 +1.0 ± 0.5 0.01 ± 0.02 1.6 × 10−4

iTotal −11.7 ± 2.7 +3.7 ± 0.7 −0.9 ± 0.5 +1.6 ± 0.6 0.01 ± 0.02 < 1 × 10−6  

Use a logarithmic regression to predict odds of at least a B (≥ 78%) 

Good 
students 
“figure it 

out”

Matters 
less at 

semester’s 
end

Positive self-efficacy 
shift more important 
than gender!
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SOLICITING QUESTIONS
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Common Advice
The most common-and-very-worst-way to solicit questions is 
to look at the class and say, "Any questions?" or the 
truncated "Questions?" or "Ok?" or "Is that clear?" These 
often have a deadening effect, as if you are really just 
pausing, or asking just pro forma. Whether or not you intend 
it, the subtext can be "You shouldn't have questions." Try out 
a variety of other formulations: "I'm sure at this point you'll 
have some questions, so let me try to answer them." "This is 
a complex point, so please ask me questions about it." Or any 
other formulation that indicates you are actually interested in 
answering student questions. (CTL, UC Berkeley, 2020)

 Does this work? 
 Does it promote equity?

Glynda Hull,
Director UC Berkeley CTL
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Basic structure of the study
2019 2020

Used whatever 
prompt came to 
mind: no 
intention in 
solicitation. 

“What questions 
do you have?”

 Count solicitations.
 Transcribe solicitation. 
 Count questions / solicitation.
 Disaggregate by gender.  

Mean 𝑓𝑓0 for each attributed gender group. 
Error bars represent ± 1𝜎𝜎. 
*  statistically significant comparisons. 
𝑓𝑓0 predicts in 85% of cases
𝑁𝑁 = 20 trans women, 10 cis-women and 10 cis-men
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2019 vs. 2020 Question Solicitations
2019

• “Questions on that?”
• “Questions on this?”
• “Questions on the photon part 

of this?”
• “Questions on this one?”
• “Questions on this?”

2020

• “What questions do you have 
about this?”

• “What questions do you have 
about this?”

• “What questions do folks have 
up to here?”

• “What questions to you have 
about this?”

• “What questions do people 
have up to here?”

I am consistent: 
2019 = “Questions?”

2020 = “What questions do you have?”
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Results

Semester NSolicitations NQuestions

N of Questions from 
Women

Average %F
(NWomen/NQuestions)

2019 46 49 19 38.8%

2020 43 49 33 67.3%

Difference 3 0 14 28.5%

Variable F M

2019 19 (26) 30 (23)

2020 33 (26) 16 (23)

𝜒𝜒2 Test Result 𝜒𝜒2 dof = 1,𝑁𝑁 = 98 = 8.03,  𝑝𝑝 = 0.0046

Numbers in parenthesis are expected values

Remember, the class is ~60% women
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