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Presentation Notes
Most research-intensive universities do not regard teacher education as being a strong part of their missions, and students who choose to attend them rarely do so with the intention of becoming high school teachers.  Further, only a small fraction of students will choose to major in physics.  This means that a physics teacher preparation program at a major research university might expect its output to constitute less than a tenth of a percent of the students who receive undergraduate degrees in a given year.  For such a program to be sustained, it needs (at least) two things:  bigger partners, and ancillary missions.  I will discuss how at UNC-CH we have formed strong partnerships across the science departments, and have embedded our program into the educational life of the College of Arts & Sciences, allowing it to thrive even though we graduate only a small number of (excellent!) physics teachers.



Physics teacher preparation programs.__
Some inconvenient truths &

Fact #1: Few students major in physics

ttttt

2010: Physics degrees were 0.3% of all US bachelor’s degrees
awarded

Fact #2: Few students at major research universities enter college
intending to be teachers

~40% of teachers from UNC system schools come from two
former teacher’s colleges, < 10% from the two R1 institutions
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UNC-CH fraction was same as national (to within 1 sig fig)
R1 now called “Research universities:  very high research activity”
Can be converted (Teach for America), but at R1s students mostly want to go to grad school
1.7 million bachelor’s degrees in 2010-11 (all fields)
6017 physics bachelors in 2010
31554 teachers from UNC schools taught in 2005-2010
ASU:  19%  Master’s (larger), once Appalachian State Teachers’ College
ECU: 18%  Doctoral/Research, began as normal school
UNCG: 11%  
UNCC: 9%
UNCCH: <5%
NCSU:<5%




Even physics departments with teacher preparation programs
graduate very few physics teachers
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Fact #3: Major research universities typically do not see
producing large numbers of teachers to be a central mission

UNC-CH Mission Statement: “Our mission is to serve as a center for research,
scholarship and creativity and to teach a diverse community of undergraduate,
graduate and professional students to become the next generation of
leaders...we invest our knowledge and resources to enhance access to learning
and to foster the success and prosperity of each rising generation. We also
extend knowledge-based services ... to the citizens of North Carolina and their
institutions to enhance the quality of life for all people in the State.”
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School of Ed may be more focused on research and school leadership rather than producing lots of teachers.


Challenge #1: At a major research university, the
number of students who will pursue a physics
teacher preparation program will be small
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Figure out what fraction of total UNC-CH graduates (all fields) 2009-2013 were physics teachers:  ~3/20,000 = 0.015%


Fact #4: Universities have seen significant budget cuts in recent
years, and the future isn’t looking so great either

UNC-CH: 18% cut in state appropriations in FY2012,
29% over 2008-11

Fact #5: When money is tight, “low-performing” programs are
likely targets for cuts

Fact #6: There is a baseline cost for teacher preparation,
regardless of how many you produce
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Costs don’t scale with numbers—teaching pedagogy to 5 costs about the same as teaching it to 20


Challenge #2: Teacher preparation is relatively

expensive per graduate produced, and a small

physics teacher preparation program is a likely
target for budget cuts
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Costs don’t scale with numbers—teaching pedagogy to 5 costs about the same as teaching it to 20


Fact #7: Other science departments (especially biology and
chemistry) have many more majors than do physics departments

I Biology
I Chemistry
20.94% [ Mathematics
I Physics
[ 1 Geology

9.33%

64.76% 1.63%

UNC-CH science degrees, selected disciplines
May 2009-May 2013 (total 2818)
13% of all bachelor’s degrees



Fact #8: Qualified teachers in other sciences are also scarce

Shortage of qualified high school instructors
(5.00 — 4.21 = Considerable shortage, 4.20 — 3.41 = some shortage)
All regions

Physics: 4.26
Mathematics: 4.13
Chemistry: 4.12
Biology: 3.78
Earth Science: 3.74

All science fields > 4.33 in Hawaii!

Source: Educator Supply and Demand in the United States (ASEE 2010)
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Physics is only field (not just sciences) in “considerable shortage” category nationally (regions vary)
Move to Hawaii:  all science fields are at >4.33



Fact #9: Biology and chemistry departments often have many

“post-pre-meds” who still want to do good in the world

I Biology
11.27% I Chemistry
[ Mathematics
B Physics
[ Geology

16.9%

. 4.23%

2.82%

64.79%

UNC-BEST degrees by discipline:
May 2009-May 2013 (total 71)
2.5% of all degrees in those disciplines
0.3% of all bachelor’s degrees
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Number of UNC-BEST graduates since program inception.  Note that Chemistry came late to the program and is therefore underrepresented, Math is overrepresented (but that’s traditional).  Percent of graduates who are BEST ranges from 1.4% (chem) – 4.6% (math), with phys at 3.2% (3 of 94)
Get numbers on entering pre-meds vs. how many go to med school


Strateqgy #1: Partner with other science
disciplines to create a joint program

Each discipline only needs to support one dedicated course
(discipline-specific pedagogy).

Embed the physics pedagogy course in the physics major
curriculum (as an elective) to increase enrollment and

“regularize” it.



Fact #10: High-quality physics teacher preparation programs
require specialized resources and expertise not generally
available in physics departments at major research
universities

Of 32 standards required by NCDPI, only one addresses
content knowledge!

eTeachers understand how students’ cognitive, physical, sociocultural, linguistic,
emotional, and moral development influences learning and address these factors when
making instructional decisions.

*Teachers work collaboratively to develop linkages with parents/caretakers, school
colleagues, community members and agencies that enhance the educational experiences
and well being of diverse learners.

eTeachers understand the social, ethical, legal, and human issues surrounding the use of
technology in PK-12 schools and apply those principles in practice.

Fact #11: Pedagogical content knowledge is discipline-
specific, but other specialized expertise is common for all
high school teachers



Strategy #2: Partner with the School of
Education to handle the things they know well
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You may not think so much of them, but this stuff they can do better than you can.l


Fact #12: There is a national movement for improving the quality
of university science teaching, especially in “gateway” courses
and for underrepresented groups
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Fact #13: Physics pedagogy experts are invaluable in the
reform of physics instruction
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Insert logos for various entities
Find “well, duh!” cartoon


Strategy #3: Use the expertise of pedagogical
specialists to help in reform of the teaching in
your department (and grant-writing to support
that reform)

It’s the right thing to do—and it can pay off.
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Lots of brownie points for doing this (also, may increase number of majors)
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i Special thanks to the Department of Physics and
- Astronomy for footage of their PHYS116 and 117
studio sessions, a pioneering implementation of
interactive engagement in large courses at UNC,
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Special thanks to the Department of Physics and
Astronomy for footage of their PHYS116 and 117
studio sessions, a pioneering implementation of
interactive engagement in large courses at UNC.
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Online Extras
Departrents and Programs

Diversity

Professors across the College of Arts and Sciences are changing the structure of large introductory
classes to enhance student learning. Faculty instructors are providing information through podcasts,
Give to the Collegs videos and readings that students can review between classes, and bringing into the classroom more

Events Calendar

discussion, hands-on work, problem-solving and interactive polls.
Information and Technology

Services Karen Gil, dean of the Callege, said faculty are encouraged to use the best technigues and technologies
to make their classes more engaging, experential and effective,

Media & Mews |
These innovations also can result in better grades. Kelly Hogan has tracked the improvements she's b
Intranet/Business Operations implemented in her hiology 101 classroom. She reports the achievement gap for first-generation college
students in this class has disappeared, and the achievement gap for African american students has heen
& \ Classes discussed or featured in the video include anthropology, biology, chemistry, economics, English
D n m and physics. The department of physics and astronomy has been a pioneer in creating new designs for

classroom space and other instructional improvements that encourage small-group interaction and
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The Center for Faculty Excellence, which provided some of the classroom footage for this video, is an
outstanding resource for faculty developrment, and has been instrumental in helping faculty across the
carpus to re-design their large classes.

Upcoming Events
[Text and video by Beth Lawrence ‘12 |

March 28-April 13: NC Science
Festival, Fun activities for the
whale farmily, with regional
scientists including UNC College




Fact #14: Public research universities are increasingly called
upon to justify the taxpayer support they receive

Fact #15: Taxpayers (and legislators) have children in public
schools, and care about the economy

Erskine Bowles in his inaugural speech as president of the UNC system:

“At a time when the world is clamoring for science and engineering talent,
about two-thirds of the students in U.S. high schools studying chemistry and
physics are taught by teachers who are not certified in the field and didn’t
major in the subject. Think about this: in the past four years, our 15 schools of
education at the University of North Carolina turned out a grand total of three
physics teachers. Three. And we’re going to compete with these guys in Asia?
Come on — not that way.”

12 April 2006
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Get budget cut numbers from some higher ed website


Teachers of physics with degree

0%

Few physics teachers have a physics degree

26%
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2%

Major Minor Major Minor

Physics

Physics Education
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High school physics teacher education



PhD-granting departments grant most of the physics degrees

Physics Bachelor’s Degrees Awarded by Highest Physics
Degree Offered by Department, Classes of 1981 through 2010.

Number

4,000 4,000
3,500 3,500
3,000 3,000

PhD-granting
2,500 Sas e 2,500
2,000 2,000
1,500 H:—.‘:Ch:F:-IC:'I"E--.]’F:r'H:-ﬂ; 1,500
1,000 1,000
500 % | 500
Master's-granting
0 0
81 86 89 92 95 98 01 04 07 10

Class of
http://www.aip.org/statistics


Presenter
Presentation Notes
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Fact #16: The importance of inquiry in secondary science
education is acknowledged—and research universities
understand inquiry

NCSCOS: “[E]ngaging students in inquiry-based instruction is a
critical way of developing conceptual understanding of the
science content that is vital for success in the twenty-first
century... [T]he science process skills necessary for inquiry are
acquired through active experience. The process skills support
development of reasoning and problem-solving ability and are the
core of scientific methodologies.”
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More opportunities for UG research at research universities


Strateqgy #4: Supply your top administrators
with “talking points” about why teacher
preparation is important at a research
university

Do it often (they forget, or change jobs)
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Insert pics of deans, SADs and provosts and chancellors since UNC-BEST was established
Karen Gil
Bruce Carney
Mike Crimmins
Kevin Guskiewicz
Holden Thorp
James Dean
Carol Folt
James Moeser
Bernadette Gray-Little




Administrators at UNC-CH since 2007

Chancellors Provosts
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Challenges and strategies

CHALLENGES

e The number of students
in your program will be
small

e Asmall programis a
likely target for budget
cuts

STRATEGIES

Partner with other
science disciplines

Partner with the School
of Education

Use your pedagogical
specialists to help
reform your
department’s teaching

Supply top
administrators with
“talking points”
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