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Summary. The existence of a Rayleigh-Taylor-type in-
sability in the atmospheres of hot stars, driven by the
radiative force associated with impurity ion resonance
lines, is demonstrated. In a hot star with an. effective
temperature of 50000 K, the instability will grow ex-
ponentially with a time scale of approxlmatcly 50 s in
the layers where the stellar wind velocig
thermal velocity of the ion. As a resul
metric stellar winds driven by resonanc
forces will break up in small horizonta
The energy fed into the instability prov
wurce of mechanical heating in the at
shromosphere or corona.
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1. Introduction

The existence of Rayleigh-Taylor inst
stmospheres of hot stars has been sugg
Mihalas (1969) based on model atmosph:
of hot stars by Underhill (1949). Undet
a some model atmospheres the outward
rsulting from the transfer of momentun
inuum radiation to the outer layers of
ewced the inward force due to gravity.
wggested that an inverted density disti
tesult which would be unstable against R
nstabilities. Wentzel (1970) showed tha
since measured with respect to the effec
lensity distribution is normal.

In the present paper a radiation dr
Taylor-type instability is demonstrated
fhis instability depends on the rapid in
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ABSTRACT

The modal approach developed by Nelson and Musman is used to investigate convection in an
F-type main-sequence star (7., = 7300K, ¢ = 10*cms~2). The convective velocities and
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My Start as a University Professor

> - . _ ._ Teaching is hard.

Teaching so your
students learn—
and you know
that they have
learned—is really
hard.
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teaChing? > learing iz a serious and

" difficult thing and you

' have #o remain seated all
the time. You are not
allowed #o have fun
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What helps children learn?

Effective teaching in the classroom every year,
which involves much more than just good
teachers

Sufficient, appropriate, consistent, individual
support for students—all the time

....teacher effectiveness is the single biggest

factor influencing Igains In achievement, an
influence bigger than race, poverty, parent’s
education, or any of the other factors that are
often thought to doom children to failure.”

-Thinking K-16
Education Trust, Winter 2004



Effective Teaching/Teachers

e Effective Teachers have:

— Shared beliefs (All students can learn, it is our moral
responsibility, no excuses)

— Research knowledge (HPL, FA, etc.)
— Deep content knowledge
— Knowledge and skills to teach specific content (PCK)

— Practical knowledge and skills (Management, formative
assessment processes, relationships)

— Collaborative knowledge and skills (Continued growth
through professional teamwork)

— Experience (Excellent training and mentoring during
internship and early career)

* AND....



Effective Teaching/Systems

» Effective systems (buildings, districts,
communities, state) have:

— Shared beliefs (All students can learn, it is our
moral responsibility, no excuses)

— Clear Learning Goals (standards and beyond)

— Excellent, balanced curricula and assessments

— Sufficient resources (SS, staff, IT, labs, equipment)
— High expectations and support from leaders

— Coherent community support (parents, social
services, higher education, business...)

— Low Noise



Who doesn’t want to be a teacher?

Test:

1. Wnen did the Pilgrims
land al Plymouth Rock?

AS Tou Can SEE, 1VE
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USELESS fact LONG ENoUGH
fo Pass q +E5F QUESHION.
I NowW INtENd 1O foReEt
it fOREVER. YouVE TauGHt
ME NotHiNG EXCEPT HOW
10 CfnicallY MaNipuLate
ME SYSTEM. CoNGRatulations

THEY SAY THE SATISFACTION
OF TEACHING MAKES UP
FOR THE LOUSY PAY




How do we prepare new teachers?

Recruit the best possible students (from everywhere)
Set high expectations
Maintain professional standards

Model effective teaching to help students gain the

necessary knowledge and skills in the classroom and in
the field

Provide purposeful mentoring at every stage

Help develop shared beliefs through positive (though
not necessarily easy) experiences

* WWU Examples: We certify the most HS STEM and
elementary teachers (who teach science and math) in
the state
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Western Washington University Secondary Preservice Students
2006-2007 WEST-E (Praxis Il)
100% Pass Rate

Discipline Passing Score N (69) Mean
Biology 152 13 175
Chemistry 152 9 172
Earth Science 150 4 185

Gen. Science 153 14 181
Mathematics 134 21 167

MS Math 152 2 190

MS Science 145 2 168

Physics 140 4 163



7 A Year-Long Course Sequence for Moo "/" o

Future Elementary Teachers Science Partnership

® One quarter each of Physics, Geology, Biology
e Chemistry and Astronomy come later

e Small Classes (24)

e Reduced content coverage, increased depth

e Based on principles in How People Learn

e Developed using Understanding by Design

e Learning Cycle Model (Physics and Everyday Thinking, SDSU)
ePurpose
e|nitial Ideas
eCollecting and Interpreting Evidence
eSummarizing Questions (Reflection)

Sponsored by the National Science Foundation under Grant No. EHR-0315060



AND OLYMPIC

Science Partnership

Results

eCourses are taught on five campuses

Q P NORTH CASCADES ; ——

eStudents are learning some physics, biology, and
geology and pedagogy relevant to their teaching

eStudents in elementary methods and practicum
classes are different (research just starting)

ePracticing teachers that have taken the courses
have improved student state test scores

Sponsored by the National Science Foundation under Grant No. EHR-0315060



Pre-Post Scores Physics

Figure 28: Physical Science Content Assessmentsin Year 5
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Figure X:

Mean % Correct

Pre-Post Scores: Biology

90
80
70
60
50
40
30
20
10

0

Life Science Content Assessments in Year 5

70 66

a7 . -
\° |

| 57

WWUWCC EvCC SvCC NWIC I

Pre-Test

aWWU (n=16)
mWCC (n=15)
m EVCC (n=13)
B SVCC (n=8)
m NWIC (n=10)

N /A

WWUWCC EvCC SvCC NWwWIC

Post-Test




Figure 29:

Mean % Correct

Pre-Post Scores: Geology

Earth Science Content Assessments in Year 5
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Students’ Views of the Nature of Science

The main skill | expect to get out of this course is to learn how to reason logically
about the physical world.

50 -
40 1
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20 1

Logical Reasoning
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Strongly somewhat neutral somewhat
disagree disagree agree

strongly
agree

“... alot of the things that | just take for granted | had to question and then realize that |
was wrong on a lot of the things | thought and the good thing is that because we did
experiments... we had to figure out how to learn it ourselves and the teacher didn’t just
tell us how to think, it counteracted what | thought what was wrong so it forced me to
realize what was wrong and not go back to what | was thinking before”.

-WWU student



Learning science made me change some of my ideas about
how scientific phenomena can be used to understand the
world around me.

Science Phenomena are Related to the Real World
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Final Reflection (Geology)

Earth science had never made so much sense to
me before. Walking away from the final exam
this quarter | felt accomplished and confident
in my knowledge of how matter and energy in
earth systems work(s). But how did | get to
that feeling? Through active participation and
constant questioning | gained a solid
understanding of the material.



Concurrent K-12 and HE reform is
critical

Teachers learn to teach in the classroom
where they can be supported to apply new
knowledge and develop new skills

Mentor teachers should be demonstrably
effective as both teachers and mentors

Buildings should be part of an effective system
Not enough examples of these exist yet
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Skagit, Whatcom, Cape Flattery Science MSP/HSPE 2009-2010
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Where would you place your student
teachers?

School (population) |1 (403) 12 (398) |3 (262) |WA (80,000)

% Ethnicity
White 84 73 68 61
Hispanic 4 18 25 19

% FRL (Poverty) 20 54 57 44

% Passing 2011 5th 81 86 95 56
Grade Science MSP

61 55 67 24
20 31 28 32
15(9) 6(4) 5(2) 24
42) 8(5) 0(0) 20




Finally

* At WWU we are preparing teachers to be part
of successful schools where every student is
expected to learn and every teacher and
leader is committed to making that happen—
no excuses. We are not preparing teachers for
today’s schools

 We are helping today’s schools become
successful schools

* This is not easy work, but it is critical work and
it is doable work. Join us!
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