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Faculty have big questions.
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Finding Changing
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PhysPort can help. Faculty-centered

online resources

Supporting
physics teaching
with research-based
resources Synthesis
research
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A PhysPort

Supportmg physics teaching with research-based resources

Home Expert Recommendations Teaching Methods

Welcome to PhysPort (formerly known as the PER User's Guide), the go-to place for physics faculty to find
resources based on physics education research (PER) to support your teaching. Learn more...
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-Xxpert

? ecommen d at | ons physport.org/recommendations

Friendly articles that interpret and synthesize PER results for physics faculty.

ﬁs PhysPort

Supportlng physics teaching with research-based resources

Home Expert Recommendations

Expert Recommendations

Admin | My Account | Logout ?‘
About Us | Contact Us

Workshops

FEATURED
Addressing common concerns about
concept inventories

by Adrian Madsen, Sam McKagan and Eleanor
Sayre

July 8, 2016

’ Concept inventories are useful for assessing the
ot effectiveness of your teaching, but as you use
2 them, concerns and questions often come up.
Here we discuss some common concerns about
using concept inventories and related research
that addresses these concerns.
Read more »

assessment, concept inventories

Where can I find good
activities for small
group discussions?

by Sam McKagan, PhysPort
director

Where can I find good
questions to use with
clickers or Peer
Instruction?

by Sam McKagan, PhysPort
director

How can I get students
to have productive
discussions of clicker
questions?

by Jenny Knight and Sarah Wise,

University of Colorado - Boulder
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Most Popular

Normalized gain: What is it and when
and how should I use it?

Arguments for skeptical colleagues
How can I design an effective in-class

student worksheet for PhET
simulations?

View all »

Tags

active Ieaming assessment best practices

clickers concept inventories cooperative groups Peer

Instruction PhET Interactive Simulations physics education
research teachin

Real questions.
Research-based answers.
Faculty-centered resources.

Have a suggestion?

Want to contribute?
esayre@ksu.edu
smckagan@aapt.org



Te aC h | ﬂ g M et h O d S physport.org/methods/

How do | know which way to teach?

X PhysPort

Supporting physics teaching with research-based resources I bt | g Ty p e Of m et h O d

Home Expert Recommendations Teaching Methods

e Level & Setting
Teaching Methods and Materials

 Coverage & Topics
‘ Tell us about your course to find methods relevant to you. ’ ° I n StrU CtOI’ Eﬂ:o rt

" Any Subject - ’ ’ Any Level :II ’ Any Setting

e | | : e Research validation

Student Skills Developed

= o Compatible methods

‘ 55 Research-Based Methods

Conceptual understanding
Problem-solving skills

Peer Instruction @ o S|m||ar methOdS

Lab skills
Making real-world Small group discussion of conceptual questions interspersed with lectures, increasing
1N . - e é A ki . ]
connections engagement and providing formative feedback on student thinking. M f t
[ J r r l
Using multiple O re | n O r a | O n

representations
Designing experiments Subject Level Setting

Building modek - 2 @
i = f ’ n MS -(S?I\A UL Gs o} f \ e it fa

Metacognition

e Instructor Effort Required

DhET Tntarartiva Cimiilatinne o
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Now that | want that,
where can | get it?

Physports — compadre.org
parent
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Open Source Physics

SIMULATIONS
EJS MODELING
CURRICULUM
PROGRAMMING
TOOLS
IS/HTML

MATERIALS

BROWSE
MATERIALS

RELATED SITES
DISCUSSION
ABOUT OSP

Science
Science SPORE
Prize
November 2011

i 7anosa

"y

www.compadre.org/osp/

cO "'\:\ o 11

earch the OSP Collection. Jl{Search)

T 1E AAFT link

jest a8 resource - aaministrate

Computational Resources for Teaching Newest OSP Materials

The OSP Collection provides curriculum resources that engage students in
physics, computation, and computer modeling. Computational physics and
computer medeling provide students with new ways to understand, describe,
explain, and predict physical phenomena. Browse the OSP simulations or
learn more about our tools and curriculum pieces below.

The Tracker tool extends traditional
video analysis by enabling users to

create particle models based on
Newton's laws. Because models
synchronize with and draw

themselves right on videos of real-

world objects, students can test
models experimentally by direct
visual inspection.

Learn more about Tracker

Featured Tracker Package

i \_-

i racker i &S Modeling |

Student modeling, the guided
exploration of physical systems and
concepts, is a powerful approach to
engaged learning. Easy Java
Simulations provides the
computational tools for students and
faculty to explore physics without
the need for learning details of java
programming.

Learn more about EJS

QOpen Source Physics provides
extensive resources for
computational physics and physics
simulations. Included are:

May Physlet® Waves &

26 Oscillations Proble
Package

May Physlet® Physics

24 Periodic Motion
Problems JS Package

May Solar and Lunar

13 Eclipse JS Model

Apr 24 Celestial Sphere with

Analemma ]S Model

Recently Updated
Materials

Jun 10 STP Textbook
Chapter 9: Critical
Phenomena

Jun 10 STP Textbook Errata
supplement

May 8 Two-Body Orbits JS
Model

Mar 20 Open Source Physics

Users Guide
csunnlamant




Ad Vaﬂced I_abs www.compadre.org/adviabs/

my profile - logout

AAPT Advanced Labs filing cabinet - suggest a resource - administrate

Search the Library... |Search|

Home | Lab Manuals | Software | Supplements | Forums | Conferences | ALPhA | Listserv | About

TS tyg]  inlormation

Exchange

AAPT Summer Meeting 2017

* Lab Manuals Preparations are underway for the AAPT Summer meeting in

e Software ) Cincinnati, Ohio (July 22-26, 2017). The meeting will be held at
- ; the RiverCenter Convention Center. The main conference hotel is
pp E MM RMEEI'IN . - s
= Supplements J ‘l lst}L,vzz ZGEClnclnmﬂ.OH e the Marriott Cincinnati RiverCenter. .

Puvsm toucmmh

(7] Featured Folders

(1AAPT 2013 Advanced Labs Workshop

Low-Cost Capacitance Profiling of a Semiconductor
Multimode fiber optics

Recently Added Materials

e May 10 Interferometric Faraday effect magnetic field measurements
Temperature Dependent Lifetime Measurements of

Fluorescence from a Phosphor May 10 Interferometric Faraday effect magnetic field measurements
Cosmic Ray Statistics using LabVIEW May 10 Spin Noise Spectroscopy in Rb Vapor

532 nm Laser Lab

May 10 2016 AAPT-ALPhA Award Lab Manual

] AAPT 2012 Advanced Labs Workshop Apr 26 2016 AAPT-ALPhA Award - The Hong-Ou-Mandel Effect
Apr 25 2015 AAPT-ALPhA Award - Mechanical Chaotic Oscillator
s, |CJAAPT 2011 Advanced Labs Workshop . : : L P -
ﬁ Apr 25 Investigating student ownership of projects in an upper-division physics lab course
(C1AAPT 2010 Advanced Labs Workshobp

~ms e



Fl ‘ | ﬂg Cablnet bit.ly/compadre-nfw

p@ Com I)ADR[—

filing cabinet - logout - help

The AAPT ComPADRE Collections Events Collabom

NFW collection
About History Contact Us

Make your own
home » Member Directory » Bruce, ComPADRE Dir » Shared Folders » Folder y
C1 Bruce, ComPADRE Dir's Shared Folder .- Collections!

!‘ New Faculty Workshop - Digital Libraries (4 resources, 10 subfolders)
4" This folder contains materials for participants in the the New Faculty Workshop. These
materials are updated for each workshop, with new highlights added from time to time.

The folders below sort the content by subject and type.

Interactive Video Vignettes

Online video tutorials with interactive gquestioning and video analysis. This
material includes a tool to build your own tutorial.

details - website

-—— ——
B s SV e b

PhET: Physics Education Technology

PhET provides a collection of research-based simulations in physics,
chemistry, math, and biology. These carefully designed immersive




Assessment ReSOurceS physport.org/assessments

How do | know if my students are learning?

% PhysPort T These are:

' Supporting physics teaching with research-based resources About Us | Contact Us

e Generally multiple-choice surveys

Home Expert Recommendations Teaching Methods

. .
Browse Assessments Carefully crafted questions

e Conceptual topics across physics curriculum

e Additionally: beliefs,
problem-solving skills, affect

l Tell us about your course to find assessments relevant to you. ‘

v Any Subject ¢‘| ‘ Any Level :“ [ Submit |

Assessment Focus
Any

= Sortby:
‘ 82 Research-Based Assessments 8= IE [ Research validatior 4|

Content knowledge

Problem-solving Force Concept Inventory (FCI) %
Scientific reasoning Mechanics Content knowledge (forces, kinematics) =S 80 0 | b |
b skilis Levels: Intro college, High school ® 30 min + aval a e

Beliefs / Attitudes refpost. Mullinle-choice
Interactive teaching

Format Colorado Learning Attitudes about Science

Any Survey (CLASS)
Pre/post b Beliefs / Attitudes (epistemological beliefs) ® 8-10 min
Multiple-choice Levels: Upper-level, Intermediate, Intro college, High school
Multiple-response Formats: Pre/post, Multiple-choice, Agree/disagree

Agreeldisagree
Short answer

: Brief Electricity and Magnetism Assessment
R T
e A £ | eeva =3



Assessment RGSOUI’C@S physport.org/assessments

How do | know if my students are learning?

% PhysPort et s T Search for RBAs

' Supporting physics teaching with research-based resources About Us | Contact Us

Get administration details

Home Expert Recommendations Teaching Methods

Browse Assessments Sample questions & typical results

Download RBAS

‘ Tell us about your course to find assessments relevant to you.

v Any Subject ¢‘| ‘ Any Level ¢| [ Submit |

 Download usage guides
Assessment Focus o Sort by:
Any ‘ 82 Research-Based Assessments 8= #= [ Research validatior 4| ‘
Content knowledge - . V 'f . d d t I
Problem-solving Force Concept Inventory (FCI) erl Ie e U Ca OrS :
Scientific reasoning , Mechanics Content knowledge (forces, kinematics) &
Lab skills . . . b arbhn .
Beliefs / Attitudes ® 50 min

For faculty and

Format Colorado Learning Attitudes about Science h 1 ff
Any Survey (CLASS) te aC I n g Sta
Pre/post b Beliefs / Attitudes (epistemological beliefs)

Multiple-choice

R o&

ve ntermediate, intro college, High schoo
Multiple-response L free ) easy
Agreeldisagree
Short answer
Rubric l Brief Electricity and Magnetism Assessment
- . (REMAY



orce Concept Inventory

RESEARCH VALIDATION SUMMARY S
Based on Research Into: About half of the questions on the FCI come from : TERAD
[ student thinking an earlier test called the Mechanics Diagnostic g —
. Test (MDT). Questions on the MDT were
Studied Using: developed using students ideas from open-ended
(7 Student interviews responses. These questions were then reviewed g —
[ Expert review by experts, refined through student interviews
and given to over 1000 students. Statistical
(7 Appropriate statistical analysis analysis of the reliability of the MDT was 3

Research Conducted: conducted and the pre- and post-test were found
E)/ At multiple institutions to be highly reliable. For those FCI questions not

taken directly from the MDT, open-ended

8 By multiple research groups responses and responses given by students in

8 Peer-reviewed publication interviews were compared to ensure the
questions were being interpreted correctly. Since 1
its release, over 50 studies have been published
using the FCI at both the high school and college
including data on 5|
ble is the study
res based on m _l

0 students.

Fraction of classes
0.3

0.2

0.1

0.0

<0 -1 12 23 34 45 56 .67 .7-8

Normalized Gain (<g=>)
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Data Exp ‘ Orer physport.org/DataExplorer

Visualize and compare your students’ performance
on research-based assessment instruments.

Histogram for Your course Breakdown Compare multiple
your class over time by topic courses

Histogram for your class: Physics for Engineers Fall 2015 FMCEv98
30%
25%

20%
Normalized Gain
Mean: 0.10

Y Median: 0.08
Stdev: 0.30

N: 607 students
Error: £0.01

*Error is one standard error of the mean

15%

10%

Percentage of Students ~

5%

0%
-1.0

Normalized Gain ~ (@)

o/ _
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O N ‘ | Nne WOrkShOpS physport.org/workshops

Video workshops for training teaching assistants and
faculty professional development in best practices

What is Periscope?

-

st Virtual New Faculty Workshop

What is the Virtual New Faculty Workshop?
Videos of presentations from the live Workshop for New Faculty

Periscope: Looking into Learning

What is Periscope?

A collection of lessons for faculty and LAs/TAs to:

 watch and discuss videos of best-practices physics classrooms
« apply lessons learnad to actual teaching situations

* practice interpreting student behavior

« become more effective teachers

Find the Periscope video collection at

Y
L PhysPort.org Eleanor Sayre, esayre@ksu.edu
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Peﬂ SCOpe physport.org/periscope

Videos of students working with handouts for
training TAs and faculty in best-practices.

HANDOUT

How can I best facilitate a student Part of the Periscope collection How can | best facilitate a student discussion?

. . 2
discussion: Introduction
. Some physics classes intersperse collaborative

. work in small groups with whole-class discussions,
What is Periscope? View Facilitators Guide v The purpose of these whole-class discussions is
for students to share their small group’s work,
g 1 Watch classroom video ‘_} 2 Discuss in small groups Eﬂn 3 Discuss with whole group appreciate other groups' work, and collaborate to

Increase everyone's understanding. How should
instructors facilitate student discussions?

Some physics classes intersperse collaborative work in small ‘ ( Self Study This episode shows a group of about twenty

groups with whole-class discussions. The purpose of these L= T e T students in a Modeling Instruction *board meeting,”

whole-class discussions is for students to share their small Opunioad study by watching the video episade and In which students who just presented their work

group's work, appreciate other groups’ work, and collaborate to WhatsIn reflecting on the sample discussion share a question that came up for them in their Episode: “Moving box"

analysis. Sample discussion prompts are about

o prompts. In this case, we recommend
this? P how the Instructor facilitates the student discussion,

printing out the handout so that you can
easily refer to it while watching the episode,

increase everyone’s understanding. How should instructors
facilitate student discussions?

Modeling Instruction, mechanics, forces, friction, Florida International University or opening the eptsade anditho Task for students {’mm Unrvomty olmg Instruction)
handout on a large screen.
J Ablock is placed against the vertical front of a cart as shown In the figure p I
What acceleration must the cart have so that bloc!

\

This episode shows a group of about The coefficient of static friction between the blocl

twenty students in a Modeling
Instruction *board meeting,” in which
students who just presented their work
share a question that came up for them

Perizcope
i

Available now!

Epiede B2 "Moving box™

o A ) ; Sample discussion prompts 66 |
R rlu MheifanalyEre s S ampieldiecussiol 1. What did you observe in this episode? Talk t¢ e S S O n S
prompts are about how g
P 0:00/2:39 @ 1) —e I Jfaciliates thoam@®ni di o’ 2. The instructor (Leon) has been quiet for a whil

—

he do while he is not talking? What messag

Facilitators' Guide

)J -
.L' Ph)’SPOI"t.OI"g Eleanor Sayre, esayre@ksu.edu 18



What do you want to do?

A. | have questions like "what's available for..." and "how do I...".
| want to explore resources on PhysPort and ComPADRE on my device.

B. | want to try a Periscope lesson about
"What instructor behaviors facilitate student learning?”

C. | want to have a discussion around questions like

"What do we know about...". Please show me more data!

D. My brain is full and | want some time to process what we've done.

) ]
= Ph)’SPOFt.OI"g Eleanor Sayre, esayre@ksu.edu 19



Data
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Mearhanirc ’[eaching

active learning = TRAD
students do stuff o

many different ways
i T 0.39
£
- 2-

chalk-and-talk ) FCI FMCE
sage on the stage Test

cookbook labs

50,000 Students

Von Korff, J., et al (accepted). Secondary Analysis of Teaching Methods in

Eleanor Sayre: esayre@ksu.edu 21 Introductory Physics : a 50k - Student Study. American Journal of Physics



Mechanire tegchin

active learning
students do stuff .
many different ways

9

0.

0.6

chalk-and-talk
sage on the stage
cookbook labs

Eleanor Sayre: esayre@ksu.edu

05

0.4

Fraction of classes
0.3

0.2

0.1

0.0

Jl]

<0 A-2 2-3 34 4.

Normalized Gain (<g>)

Von Korff, J., et al (accepted). Secondary Analysi

Normalized Gain for FCI

<
s o |
3 o
Iy

- T
= E
o
S
54
B e l . l J ] —m
01 12 23 34 45 56 67 T8
Normalized Gain (<g>)

Introductory Physics : a 50k - Student Study. Ame ~ <

| TRAD
E IE

|1,

Normalized Gain for FMCE



Does class size matter?

o Different sizes use
different I[E methods.

e Same trend for
lecture and lab

P
'.L, PhysPort.org Eleanor Sayre Z8sayre@ksu.edu

Normalized Gain

Normalized gain by Class Size

1.0

o

0.

08

* |EFCI
“  TRAD/FCI

04

0.2
|

0o
|

Von Korff, J., et al (2016). Secondary Analysis of Teaching Methods in
Introductory Physics : a 50k - Student Study. American Journal of Physics




Does institution type matter?

Normalized gain by Institution Type, FCI

* Reduced Carnegie

classification i = TRAD
e Only US schools i 054 o
S 0.43 '
§’ S 0.37
g g 7] 0.21
“ 0.22 0.22
e Highly dependent on -
publishing effect -
° Data are mostly DOC Doctoral Masters Bacc Assoc

Institution Type

institutions.

o' Von Korff, J., et al (2016). Secondary Analysis of Teaching Methods in
L,' Ph)'SPO r’t.org Eleanor Sayre, esayre@ksu.edu 23 Introductory Physics : a 50k - Student Study. American Journal of Physics



Different teaching methods

OSU Traditional course

09 7 pE==e==Ees
: 5 : N=1000 r RN
08 @ .

.......
......
0.7
0.6
0.5

0.4

At which point is the Electric Potential greater?

Proportion of student responses

== Vector-like answer

(5]
v

Scalar-like answer (correct)
0 —
3 4 5 6 7 8 9 10 A — B

Week in the quarter

Franklin, S.V., Sayre, E.C., and J. Clark (2015) "Traditionally taught students
Eleanor Sayre: esayre@ksu.edu 24 |earn; actively-engaged students remember" AJP



Different teaching methods

OSU Traditional course
09 pr ; N=1000

Proportion of student responses

== Vector-like answer

Scalar-like answer (correct)

&)
w

4 5 6 7 8 9 10

Week in the quarter

<g>=0.25

Franklin, S.V., Sayre, E.C., and J. Clark (2015) "Traditionally taught students
Eleanor Sayre: esayre@ksu.edu 24 |earn; actively-engaged students remember" AJP



Different teaching methods

OSU Traditional course RIT Workshop course

e —— T ; . pamsnansns ;
: : N=1000 09 : : N=350

08 : : 0.8 ' :

0.7 0.7
g1 o6 g
g- E-,— 0.6
2 0.5 <
o - g 05
g 04 >
< 5 | 0.4
£ 0.3 s 03
5§ 3
£ 02 ® 02

= Vectorlike ancwer .
o1 Vector-like answer o =o—\/ector-like answer (a)
0 Scalar-like answer (correct) Scalar like answer (c.) (correct)
0
2 3 4 5 6 7 8 9 10
’ 0 1 2 3 4 5 6 7 8 9 10

Week in the quarter Week in the quarter

<g>=0.25 <g>=0.5

Franklin, S.V., Sayre, E.C., and J. Clark (2015) "Traditionally taught students
Eleanor Sayre: esayre@ksu.edu 24 |earn; actively-engaged students remember" AJP



Different teaching methods

OSU Traditional course RIT Workshop course

09 pr ; N=1000 0.9
: : 08

N=350

0.7

0.6

o TN
N

0.4

Proportion of student responses
Proportion of student responses

/
/

0.3 A
0.2 i
ol — W= Vector-like answer o —o—Vector-like answer (a)
0 ~# Scalar-like answer (correct) ~#—Scalar like answer (c.) (correct)
' ’ ' ' ' ' ' ' 0 . : , , : : ! : ‘
2 3 4 3 6 7 § ’ 10 o 1 2 3 4 5 6 7 8 9 10

Week in the quarter Week in the quarter

Franklin, S.V., Sayre, E.C., and J. Clark (2015) "Traditionally taught students
Eleanor Sayre: esayre@ksu.edu 24 learn; actively-engaged students remember’ AJP



Surveys of student beliefs about physics

* How much do students’ beliefs align with physicists?

 Measure shifts in
physicist-like belief

« CLASS, MPEX

12 beliefs and
attitudes surveys

available on
PhysPort!

Y
L PhysPort.org Eleanor Sayr@desayre@ksu.edu

Survey

[S—

A significant problem in learning physics is being able to memorize all the information I need to
know.

\ Strongly Disagree | 1 2 3 4 5 | Strongly Agree \

When I am solving a physics problem, I try to decide what would be a reasonable value for the
answer.

" Strongly Disagree | 1 2 3 4 5 | Strongly Agree \

I think about the physics I experience in everyday life.

’L Strongly Disagree '1 2 3 45 | Strongly Agree \

It is useful for me to do lots and lots of problems when learning physics.

” Strongly Disagree | 1 2 3 4 5 | Strongly Agree \

After I study a topic in physics and feel that I understand it, I have difficulty solving problems on the
same topic.

\' Strongly Disagree | 1 2 3 4 5 | Strongly Agree \

Adams, W. K., et al (2006). New instrument for measuring student beliefs about physics and
learning physics: The Colorado Learning Attitudes about Science Survey. Physical Review
Special Topics - Physics Education Research, 2(1), 010101,



Student Beliefs =

'—_J 261
'—_J 397
I 44

— 1 > Typical courses

e 24 studies T — (both TRAD and IE)

FTE

« Teaching method, S
class size,

285 -

student population i

. 168
Major focus

. 23

on developing 5 |

expert-like beliefs ~

(" 55—

16—

13—

493 |

o

[
=1
o

'

|

"Some" focus
} on developing

expert-like beliefs

| !

55§
]
680}
221)

Explicit focus < o
on model building )

32
32
23 )
20 )
35‘
30
2)
961
25 |
\ o=

I

o
w 4
-
o

15 -10 5 15 20

'; > Madsen, A. M., McKagan, S. B., & Sayre, E. C. (2015). How Physics Instruction impacts students’
TN Ph)’S Po (aWel -3 |canor Sayre, esayre@ksu.edu beliefs about learning physics. Physical Review Special Topics — Physics Education Research.




What are physicists?

Sophomores Seniors

Doing independent research Doing independent research

Doing research Doing research

Having a deep understanding Having a deep understanding

Having a physics mindset Having a physics mindset

Being committed to physics Being committed to physics

Having a deep understanding Having a deep understanding

Irving, P. W., & Sayre, E. C. (2016). Developing

27 physics identities. Physics Today, 69 (May).



Status of Physics Bachelor’s One Year After Degree,
Classes of 2011 & 2012 Combined

P . Graduate Study
re p a r I n g Physics & Other
Astronomy Fields Employment Unemployment

non-faculty
physicists

4%

(N=4,307)
AIP Statistical Research

Employment Field of Physics PhDs One Year After Degree,

W e a re th e 1 % . ::;cfm Classes of 2013 & 2014 Combined — -

13 Computer software 14
= Business or Finance 11
80 |- 18 38 Other sciences 8
" Education 2
6: Medical services 2
60 [ Other 5
40 - - 48
18
20 -
14 20
0
Postdoctoral Other Potentially
Position Temporary Permanent
Position Position

[0 Employment in other fields
[0 Employment in physics - different subfield from dissertation
[l Employment in physics - same subfield from dissertation

AIP Statistical Research

28



Percent of Physics PhDs Earned by Women,

1983 through 2012.
Percent
30 30
25 25

Preparing 2" N 2"
non-faculty

1 o
physicists . .

Pah'd "

o) 0
1983 1988 1993 1998 2003 2008 2012
Degree Year

AIP Statistical Research

We a re t | l e 1 /O Number of Physics Doctorates Earned by African Americans
[ ]

and Hispanic Americans, Classes of 1997 through 2012.

Number
36 36
32| 32

28 | 28

Excluding 2
non-white,
NonN-Cis,
non-male ) I

1997 & 1999 & 2001 & 2003 & 2005 & 2007 & 2009 & 2011 &

phySiCiStS 1998 2000 2002 2004 2006 2008 2010 2012

2-Year Average

AIP Statistical Research

African Americans

Hispanic Americans

28



Preparing
non-faculty
physicists

We are the 1%.

Excluding
non-white,
NOoN-CIs,
non-male
physicists

OBSERVATION OF EXCLUSIONARY BEHAVIOR W Yes M No

o | O S
erviomen | I S S
o S N S

EXPERIENCE OF EXCLUSIONARY BEHAVIOR

v |
o vomen | I S S

28




White
62.9%

Preparing
non-faculty
physicists

Asian or Asian American

Hispanic, Latino, or Latin American

We are th e 1 % . Black or African American

American Indian, Alaska Native,
Native Hawaiian, or Pacific Islander

EXC'Ud'ﬂg [T] All students
non _Wh |‘te : Two or more races, non-Hispanic 1'192% [ Rescarch population
non-cis, .
6.4%
non—male No response or Other 14%
phyS|CIStS 0% 10% 20% 30% 40% 50% 60% 70%

o8 Cid and Kanim, arXiv:1710.02598



Where are physics students”

e 1/3 of all physics majors come from Bacc departments

e 2/3 of physics departments are Bacc only.

Introductory physics course enroliments at physics departments,

academic year 2007-08.
Highest physics degree Calculus Algebra
offered by department Based Based Conceptual
Bachelor’s 49,000 48,000 30,000
Master’s 18,000 18,000 13,000
PhD 112,000 87,000 32,000
Total 179,000 153,000 75,000

We estimate that more than 215,000 students were enrolled in a
physics or physical science course in a two-year college during the

AP Statistical Research

\)J -
.L' Ph)’SPOI"t.OI"g Eleanor Sayre, esayre@ksu.edu

29

College-¢
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Gender gaps in learning physics

Men outperform women on RBAs

Mechanics: Men = .43; Women = .37
E&M: Men = .42; Women = .36
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Madsen, A., McKagan, S. B., & Sayre, E. C. (2013). Gender gap on concept inventories in physics:
What is consistent, what is inconsistent, and what factors influence the gap? Physical Review Special
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Gender gap: causes

Explains part

Type of factor Examples of gap?
Background and high school GPA, major, o
preparation physics1 grade, years of physics
Other assessment e e es
grade in class y
Teaching method Level of IE, Studio physics, etc mcc;r;c;lgswe
. stereotype threat, beliefs
Sociocultural factors nventories, locus of control often yes.
Question construction Item analygls, no
everyday vs. feminine context
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HANDOUT
What instructor behaviors facilitate student learning?

Introduction

In classes centered on collaborative group work, one of
the instructor’s most important jobs is to create an
environment in which students express their physics
ideas, engage with each other’s reasoning, and get
closer to a scientific understanding. What instructor
behaviors best support these goals for students?

This episode shows an instructor in a tutorial who listens
to a group of students express their ideas, then helps
them clarify their different arguments. Sample discussion
prompts are about what features of the interaction may
have helped to make it successful. Episode: “Depth”

Task for students (from Open Source Tutorials in Physics Sense-Making)

Two containers with small holes in their sides are filled to the
brim.

A. Using a dashed line, sketch the path you think the water from

A A

each hole will take when it leaves the container. B 5

B. Where do you think the water will squirt out the hardest, and ‘T | <
where the most weakly (or will it be equal)? E\NNNNNNNNNN

C. What causes the water to squirt out more strongly from some
places than from others? Explain the idea that you think
should guide your predictions from now on.

' , { PhysPort.org



Periscope

Looking into learning
In best-practices physics classrooms

physport.org/periscope

Episode 101: “Depth” @

RYH\

Filmed at the University of Maryland
using Open Source Tutorials

ing the culture, the world*

@ Seattle PaC]_ﬁC ':A; %E‘S, @ Supported in part by

UNIVERSITY PhysPort.org physics NSF Grant No. 1323699
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What instructor behaviors facilitate student learning”

physport.org/periscope
« What do you notice? Talk with the people near you.

 \What does Levi do to draw out students' ideas?

Sample discussion prompts
. What did you notice in this episode? Talk to your neighbor about what you noticed.

. The first step in effectively facilitating student learning is to find out where the students are
coming from. What does Levi (the instructor) say that gets his students to articulate their
ideas?

3. What does Levi do (nonverbally) to support the students in expressing themselves?

. It can be tricky for an instructor to draw out both sides of a contradictory argument
without embarrassing anyone. What specific strategies or behaviors does Levi use to keep
everyone in the game?

. What instructor behaviors facilitate student learning, as suggested in Ava| |ab | e NoOwW '

Transcript

66 lessons
Facilitators' Guide

s
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