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Recently I came across videotape from my days as 
a ninth grade physics teacher. With the help of my 

coach, I had filmed one class period on a typical day. 
My students were preparing to use Vernier carts, tracks 
and motion detectors to carry out the “Up and Down 
the Ramp” lab, and the tape caught our pre-lab discus-
sion. Watching that footage of myself teaching made me 
feel a bit wistful for those long-gone “old days.” I smiled 
at the memory of that group of students, wondered how 
rusty my skills might be today—could I still slide right 
into a room of 28 14-year-olds and guide them to make 
sense of these challenging concepts? —and felt grateful 
for the range of professional growth opportunities that 
MU’s Physics First program has offered me. 

My journey in Physics First began seven years ago, 
during the first grant cycle of the program. I remem-
ber begging my principal to sign the paperwork until 
he relented. Apparently he had read something about 
California’s trouble with ninth grade physics. I didn’t 
know anything about that at the time, but I was eager 
to be involved in the program in order to strengthen my 
physics content knowledge, a goal I’d set earlier in my 
teaching career. 

Summer after summer as I learned more physics, 
I was surprised to be learning even more about new 
teaching strategies. Though not necessarily conscious 
of it, I think I was resistant to changing my practices 
at first, preferring instead to teach in the same way as 
my own teachers had taught. Fortunately the program 
provided opportunities to be reflective in the form of a 
PLC, with visits from my coach and coursework during 
the school year. By the end of the program I was aware 
that my teaching practices had been transformed. 
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When I discovered that Physics First would return 
under a new source of funding after the first cycle end-
ed, I knew I wanted to be involved again. This time I 
had the chance to fulfill a few different roles, first as a 
member of the Curriculum Review Team and a peer 
teacher. I worked with several familiar faces to write, 
edit, revise, rearrange, plan and teach curriculum for 
the summer Academy. As every teacher knows, one 
way to really learn something is to teach it to others; 
my experience showed me that an even better way is 
to “teach” it to a cohort of fantastic teachers who ask 
great questions and share their valuable experiences 
and ideas. I am sure that each summer I’ve learned as 
much as anyone else at the Academy! 

Shortly into the new program I had the great for-
tune of stepping into the coaching role as well. Regu-
lar visits to the classrooms of my fabulous group of PF 
fellows have added yet another rich and meaningful 
layer to my experiences with Physics First. Each time 
I observe a teacher in his or her “natural habitat” I get 
to see the end result of the planning, preparation and 
training, the ultimate reason that each member of the 
Physics First community does what s/he does—stu-
dent learning.  That is a very satisfying reward.

And now I find myself in another new place with 
continued on page 2



page  2 www.physicsfirstmo.org

Hello all! Winter was a busy sea-
son for the Evaluation Team, 

and we are looking forward to a 
similarly productive spring. Here 
are some of our recent highlights:
• District Liaisons and other dis-

trict administrators are currently 
completing an online survey to 
help us better understand the 
way Physics First has been im-
plemented across districts. 

• At the February 9th Saturday Fol-
low-up Meeting, eleven Fellows 
participated in a focus group 
where they discussed their expe-
rience in Physics First. We are fin-
ishing a report on this data. They 
reported that the aspect they like 
best is their own hands-on learn-
ing as physics students while also 
learning how to be PF teachers.

• Using the Record of Units Taught 
information Fellows submitted 
last spring, we recently finished 
a report on the ways the Physics 
First curriculum is being imple-
mented in Fellows’ classrooms. 
A key finding is that Fellows 
covered the first four units more 
thoroughly than the last three 
units. Fellows with more training 
(Cohort 1) covered more curricu-
lum elements than Fellows with 

less training (Cohort 2). We co-
presented that finding with Deb 
Hanuscin at the Math and Sci-
ence Partnership Learning Net-
work Conference in Washington, 
D.C. in February. 

• Using the results from the Fresh-
man Science Survey taken last 
spring by freshmen in a subset of 
Physics First schools, we report-
ed on students’ STEM attitudes. 
A key finding is that students in 
PF had more positive attitudes 
toward science and greater in-
class engagement than a compar-
ison group.

• As we approach the end of the 
school year, we want to remind 
you about three evaluation ac-
tivities:

• sEnIor scIEncE survEy: A subset 
of PF districts have been asked to 
complete both a Freshman and a 
Senior Science Survey. All of the 
surveys for seniors have been 
distributed and many have been 
returned. If your school received 
this survey and has not yet returned 
it, please do so as soon as possible. 
We’ve had a great response and 
we look forward to analyzing 
these data. 

• frEshMAn scIEncE survEy: The 
same subset of PF districts have 
been asked to complete a Fresh-
man Science survey. If you re-
ceived the paper or online version 
of this survey, please complete 
this survey and return it at your 
earliest convenience. 

• sTudEnT conTEnT PosTTEsT: Ma-
terials will be posted on Sakai 
soon. Please pay careful attention 
to instructions about ID numbers. 
Contact the Evaluation Team 
with any questions about the test 
instructions. 

• fEllows & coAchEs survEy: 
These are under development 
and will be sent to you soon.

• Thank you for all your hard work 
and your willingness to partici-
pate in project evaluation activi-
ties. We recognize that partici-
pation is time-intensive, and we 
sincerely appreciate your help in 
collecting data that is important 
to the agency that is investing in 
your professional development. 

Contact Info:
Christi Bergin, Paula McFarling, 

Bridget Murphy, and Andy Craver 
Assessment Resource Center  

573 882-4694 or 
cravera@missouri.edu

Physics First. As a doctoral student 
I’m learning to look at education 
through a wider lens, taking a step 
back from the practice of teaching 
to study research and theory in the 
field. I often find myself thinking 
as I read about learning theory, I 
wish I had known that when I was in 
the classroom! As I grow in this area, 

I am more and more convinced of 
the need to bridge the gap between 
the discoveries of educational re-
searchers and the practices of class-
room teachers, and I believe that in-
tensive professional development 
programs like Physics First are the 
key to doing so.

After watching that old video-

tape I marked it clearly and put it 
in a safe place. I plan to hang onto 
it as reminder of not only my fond 
memories of teaching, but also my 
journey of professional growth and 
the broader goal of equipping other 
teachers to grow, as well. Thanks, 
Physics First. It’s been a great jour-
ney! 

Evaluators' Corner
Assessment Resource Center - ARC

Transitions continued from page 1
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Five years ago I attended a pro-
fessional development work-

shop entitled “How to Grade for 
Learning and Using Standards for 
Reporting” with another 9th grade 
physics teacher from my school. 
Over two days, the presenter dis-
cussed the benefits of using a grad-
ing system for which a student’s 
grade is a direct reflection of what 
they know, not how long it took 
them to learn and not how much 
“work” they turned in. We were 
convinced that using this system 
of grading that focused on learn-
ing was the right thing to do for our 
students.

It was a bit scary, going away 
from the traditional way of grading 
to something with which we had no 
experience. After some discussion, 
we decided to jump in with both 
feet and fully implement standards-
based grading during the following 
school year. We figured that if it 

was a complete disaster, we could 
always go back. The first year was 
not the easiest and certainly not the 
most efficient, but we learned from 
our mistakes, made improvements, 
and things have gotten better ev-
ery year. First year efficiency issues 
aside, we quickly discovered that 
the standards-based grading sys-
tem was a huge asset to our class-
rooms.

Taking the plunge into a stan-
dards-based grading system is the 
best thing I’ve done in my class-
room; it continuously makes me a 
better teacher and my students bet-
ter learners. I am always aware of 
exactly what each of my students 
knows and does not know which 
allows me to cater my instruction to 
their needs to support their growth 
as learners. My students are also al-
ways aware of what they know and 
do not know which allows them to 
focus on gaining and retaining un-

derstanding; this keeps their focus 
on learning and improving rather 
than on “getting points.”

To implement the Physics First 
curriculum into my standards-
based grading classroom I simply 
used the Physics First labs, lessons, 
and activities to teach the stan-
dards. I assess frequently, so I wrote 
additional test questions to accom-
modate frequent assessment. I also 
needed to write some additional 
practice problems and activities to 
support my students when they 
were in need of extra practice. Over-
all, using standards-based grading 
with the Physics First curriculum 
allows my students to focus on 
gaining and retaining the content 
presented in the curriculum. This 
has allowed them to not only gain 
a deep understanding the physics 
content presented, but also to gain 
skills as learners that they can carry 
into their future endeavors.

Standards-Based Grading in a  
Physics First Classroom

Katie Schottmueller, Ferguson-Florissant 
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Bridge Building Contests - Are They Right for your 
Students?

Ryan Carlton, Springfield Public Schools

That’s the question that I set out 
to answer while looking for 

ways to spark interest in science, 
and garner support and involve-
ment from parents at home. I had 
offered this challenge (for the first 
time) to selected students the pre-
vious year, just to “test the waters” 
and get a feel for how this compe-
tition works. With newly-acquired 
confidence, I began my all-out effort 
to create interest, convince students 
that they could succeed, develop 
support resources for students, pro-
vide construction kits, offer after 
school help sessions, and above all 
else WIN (with students: creating, 
researching, investigating, think-
ing, and enlisting family help).

My campaign didn’t necessar-
ily take place in the order that you 
might expect. My first goal was to 
create support resources for the 
students Having these resources 
in place would later help make the 
sale. While brainstorming what stu-
dents would need to be successful, I 
remembered what I heard over and 
over from the previous year, and 
that was “I just don’t know where 
to start Mr. Carlton…” It was then 
that I first realized that I was going 
to have to make a video. It would 
need to be an instructional video 
that could walk students through 
the various stages of: research, de-
sign and construction. It would 
need to be short (10 min) but have 
enough detail to answer most ques-
tions that students could have. The 
video needed to show research-
ing, designing and constructing 
a bridge of my own. After getting 
some spare material from the local 

MSPE representative (in exchange 
for them getting a look at the fin-
ished video), I set up my laptop 
webcam, and began capturing time 
lapse videos showing the various 
stages of this undertaking. To view 
this instructional video, visit http://
www.youtube.com/watch?v=KV1_
UT02sQU. 

As the signup date drew closer, 
it was time to begin the sales cam-
paign. “Who likes to break stuff? 
Who likes cash? Who likes extra 
credit? Then you might be a good 
candidate for the 24th annual MSPE 
bridge building competition. After 
receiving your 18 sticks of 3/32” 
basswood, you will have 5 weeks to 
research, design, construct and ul-
timately compete against hundreds 
of students from area high schools 
at this regional event hosted in Mis-
souri State University’s JQH stu-
dent center on April 3rd. Check-in 
starts at 5:00pm. Let me recap: Ex-
tra credit, break stuff, CASH. That’s 
right, the top three finishers receive 
cash prizes of as much as $125 for 
1st place, but each of you can get ex-
tra credit for the course. Each one 
of you already has an advantage 
over students from other schools, 
and that is that you have available 
to you: video/web resources, after 
school help, sketch templates, and 
you also have me. That’s right, I’ve 
learned all of the tips and tricks that 
you’d need to know. In fact, I cre-
ated a bridge last year that would 
have taken 1st place for the last 23 
years. Someone’s going to win the 
money, and I’m pretty sure it’s go-
ing to be one of you. Sit back and 
watch this movie to give you a bet-

ter idea of what’s involved… Here’s 
the signup sheet.” 

About 50 students signed up… 
WOW. And just when I thought the 
hard work was over, I then realized 
that it was just beginning. One of the 
best ways I could think of to help 
students was to provide the same 
construction tools that I used in the 
video: a sanding block, baby paint 
brush, glue, foam board, straight 
pins, drawing sheet, baby binder 
clips, and laminate to protect the 
drawing from glue. I bought (with 
district science money) enough ma-
terial to make 62 kits, and distrib-
uted them with the wood materials. 
The students purchased their own 
X-Acto blade for use at home. I was 
able to purchase these materials at a 
cost of about $1.60 per kit, and can 
reuse them year after year. 

The material has been in their 
hands for several weeks now, but 
I’m concerned about their progress. 
The competition is April 3rd, and 
I’m now fearful that the pressures 
of getting a bridge completed will 
be too overwhelming for some stu-
dents. The feedback I’ve received 
leaves me expecting only 50% to 
finish in time to enter the compe-
tition. So, will this be the way the 
competition goes year after year? 
Do I plan on only ½ of the partici-
pants finishing in time? Well, time 
will tell, and I’m hopeful and opti-
mistic that I will have a large com-
pletion rate, and that Central High 
school dominates the top spots at 
this year’s annual MSPE Bridge 
Building Competition. Stay tuned 
to find out if bridge competitions 
were right for my students.
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The Results - My Students' Bridge Building 
Ryan Carlton, Springfield Public Schools

I’m pleased to announce that each 
of the bridges we brought to the 

competition did in fact break. The 
Missouri Society of Professional 
Engineers that hosted the Ozark 
Chapter’s 24th annual bridge build-
ing competition for 18 local high 
schools were efficient, objective 
and well organized. They broke 317 
bridges between 5:00 pm and 7:30 
pm without even getting a splinter. 
My hat’s off to this crew, and hope 
they continue to provide this com-
munity service for another 24 years. 

My students’ efforts were not all 
as professional as our hosts. Even 
though I asked students to sub-
mit their bridges during the week 
prior to the competition, I was still 
getting bridges during the day of 
the competition, and the glue was 
still drying for some bridges dur-
ing the car ride. This added stress 
(for everyone), and caused me to be 
disorganized enough to leave four 
bridges behind in the classroom 
(oops). In the two days leading up 
to the competition, I had students 
hunting me down in all corners of 
the building to ask for advice, ask 
for tools, to work in my classroom, 
and to get a reminder of how many 
hours were left until they “actu-
ally / really / for sure” needed to 
be done. But, I was most surprised 
at how many students approached 
me to explain why they weren’t go-
ing to be able to finish their bridges. 
“My dog ate my bridge.” “My sister 
turned my wood into a stick doll.” 
“Someone sat on my bridge.” “I 

haven’t had time (besides the last 
5 weeks).” And even when I threat-
ened to harge students the costs of 
the $5 entry fee, they pulled cash 
out of their pockets to try and buy 
their way out of the responsibil-
ity. So, how many bridge eating, 
doll making, careless sitting, time 
gobbling sister-dogs could be out 
there? Well, the statistics might give 
us a better idea. Only 22 of the 48 (~ 
45%) of Physics First students that 
signed up and committed to build-
ing a bridge outside of class actu-
ally completed and submitted an 
eligible bridge by April 3rd at 3:45 
pm in time for the competition. I 
knew it was going to be about half 
of the students from the feedback I 
was getting but these numbers are 
still disappointing. 

So, was this competition worth 
it? Yes. Despite having a poor com-
pletion rate, this competition still 
served its purpose. I had students 
researching, designing, build-
ing and collaborating with family 
members, whether they finished 
on time or not. The ultimate goal of 
this particular action plan adoption 
was reached when Physics First 
topics were household conversa-
tions, family efforts, or even just 
raising parents' awareness of their 
student’s challenges. Now that the 
competition is completed, I also put 
together a “sales” pitch in the form 
of a video inviting next year’s in-
coming freshmen to get involved. 
To view this video, visit http://
www.youtube.com/watch?v=clHqb

MBdn_E&feature=youtube
In the first entry about my 

bridge competition undertaking pn 
the previous page, I said that one of 
my goals was to create support re-
sources for students. These resourc-
es were videos, tools, and more that 
could give them guidance, or help 
them stay organized. The success 
of my students this year is easily 
shown by running some statistical 
analysis of the provided results. Of 
the 22 Physics First students, two 
were disqualified based on dimen-
sions, loading problems or weight 
violations. Of the remaining 20 
bridges, the average Physics First ef-
ficieincy score was 586. This is only 
slightly higher than the toal compe-
tition average of 551. Our highest 
scoring freshmen had an efficien-
cy score of 1710.4 - meaning their 
bridge held 1710.4 times its own 
wight, giving them 4th place out 
of 293 eligible participants Overall, 
students that were registered with 
me and using my resources ranked 
me 7th out of 23 teachers. If I con-
sider this to be a baseline year, there 
is plenty of room for improvement 
for next year. 

With a little bit of investment 
and effort, you might soon find 
your students taking on a similar 
challenge. If you add some resourc-
es and support each year, then soon 
you’ll have a well-developed pro-
gram. A bridge competition may 
be right for your students and your 
school. But, you’ll never know un-
less you try.
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Literacy in the Physics First curriculum
Angie Parkes, Southern Boone County 

Literacy has been a major focus 
within education recently with 

the adoption of the Common Core. 
At Southern Boone, we collaborate 
on what we are teaching and of-
ten have issues with the reading 
pages in terms of content and lan-
guage. When I attended the Pow-
erful Learning Conference hosted 
by Missouri DESE, I learned some 
strategies to aid in breaking down 
the reading pages for students. Ba-
sically, anything that you want stu-
dents to do with the reading, you 
need to model for them before you 
assign the reading page or go over 
it with them. 

Our department has agreed to 
use some of the strategies from the 
conference. I especially liked the 
annotation portion. With freshmen, 
I believe you really have to show 
them what you want and how to do 
it. However, the payoff is amazing. 
They seem to retain the informa-

tion much better than just assign-
ing it. Here is an example. Prior to 
the conference, I would assign the 
reading page to be read silently in 
entirety. Students were instructed to 
highlight portions of the page that 
they felt were important. We would 
have a class discussion afterward. I 
don’t think that generated any last-
ing retention. 

So, my colleague Matt Boldt 
decided to divide the text into 
sections. Each section is then as-
signed to a group. Each person in 
the group identifies three impor-
tant facts for each section. Then the 
groups decide on the best facts from 
their groups and whiteboard them 
to share. I have tried this kind of 
annotation with my students. One 
method is to read aloud a section to 
them. Then together we identify the 
important parts of that section. We 
underline, highlight and annotate 
by making connections with the text 

that are relevant to the group. Stu-
dents show high levels of engage-
ment during this process and have 
better reading retention, but usually 
need a couple of rounds of model-
ing the annotation to get it to be of 
usable and memorable substance. 

There are many types of tem-
plates for use with literacy that are 
available. Some include vocabu-
lary diagrams, self-assessment on 
the knowledge of terms, questions 
pertaining to a specific type of lit-
erature like a science article, and 
a pre-reading concept quiz. All of 
these help students to get more out 
of their reading. I personally prefer 
the annotation because students 
have to interact with the text. The 
thing to remember that we have 
learned from the Physics First ex-
perience is that modeling is the best 
way to teach students how to get in-
formation from their reading pages.

Brain Benders

Dorina Kosztin,  
University of Missouri

Summer Boost for 8th Graders
Jimalee James, Principal, Willow Springs High School

Willow Springs R-IV School Dis-
trict has been using a summer 

program to help students get a leg 
up. Some 8th grade students who 
have been identified as academi-
cally at-risk by their eighth grade 
teachers receive an invitation to 
participate in a transition course of-
fered each year during the 18-day 
summer school session. 

In the summer course, fresh-

men teachers introduce incom-
ing 9th grade students to Algebra, 
Language Arts I, World History 
and Physics First. During the time 
dedicated to Physics First, instruc-
tor Kevin Hummel provides a 
glimpse into the concepts students 
will study in the fall including 
practice with variables, converting 
units (miles per hour to kilometers 
per minute or yards to meters), and 
a few labs, including the favor-

ite, Broom Ball, a lab that applies 
Newton’s Laws using a broom to 
navigate balls of different weights 
through a course taped on the floor. 

Upon completion of the course, 
each student earns one elective 
high school credit.  We find that this 
“summer boost” helps build confi-
dence and prepares students for a 
new building and schedules, and 
especially for the new content. 
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Brain Benders

Dorina Kosztin,  
University of Missouri

ThE floATIng hourglAss

An hourglass floats 
at the top of a closed 
cylinder that is com-
pletely filled with 
a clear liquid. The 
cylinder’s inside di-
ameter is just large 
enough to allow the 
hour glass to move 
unhindered up and 
down the tube. 
When the device is turned over, the 
hour glass remains at the bottom 
until about half the sand has fallen 
into the bottom compartment. The 
hour glass will then slowly rise to 
the top. What is the paradox? What 
is the physics behind what hap-
pens?
TIrE PrEssurE

The pressurized 
air inside an au-
tomobile tire sup-
ports the weight of the car, right? 
To check this idea, you first mea-
sure the tire pressure when the tire 
supports its share of the weight. 
Then you jack up the car until the 
tire no longer touches the road. You 
measure the air pressure again. Will 
there be any difference between the 
two measurements?
whIch onE Is ThE MAgnET?
You are given two identical-look-
ing steel rods. One is a permanent 
magnet and the other is unmag-
netized. Without using any other 
equipment, how can you tell which 
is which? 
sound In A TubE

How does a sound wave traveling 
down a tube get reflected from its 
open end, from nothing?
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The A TIME for Physics First 
project met on January 

19 and 26, 2013 to provide re-
views of the final public draft 
of NGSS. Twentynine Fellows, 
Coaches, Mentors and Instruc-
tors participated in the process, 
meeting at multiple sites - in 
Columbia, St. Louis, Spring-
field on Jan 19 and in Marce-
line on Jan 26.

Following the methodol-
ogy suggested in Willard’s Sci-
ence Teacher article, each loca-
tion organized themselves into 
subgroups of 2-4 participants. 
Each subgroup examined one 
or two of the four high school 
physical science (HS-PS) con-
tent areas and the K-12 pro-
gression for that area. They 
used Achieve.org’s survey to 
provide feedback. All surveys 
were submitted to the project, 
collapsed into one document, 
and submitted as a group’s re-
sponse.

The responses were quite 
detailed. The highlights are 
summarized below.
• For the students who are 

taking a yearlong phys-
ics course in 9th grade, (in 
the state of Missouri, those 
7000+ students represent 
35% of all physics high 
school students), the lack 
of a 4th track in Appendix 
J that places physics in 9th 
grade, chemistry in 10th and 
biology in 11th is disturbing. 

• As it is, the physics content 

in the HS-PS Performance 
Expectations (PEs) is not 
coherent in its connections 
with middle school PEs, and 
furthermore, omits certain 
fundamental understanding 
(motion and electrical cir-
cuits, in particular) that are 
needed to address the HS-PS 
PEs. 

• We urge the modification of 
the PEs to include these top-
ics, and for the inclusion of 
the 4th track in the final ver-
sion of Appendix J. 

• Testing percentages attached 
to each PE could help teach-
ers with time management

• Lots of foundation seems to 
be lacking to be able to ad-
equately address the PE

• Basic concepts of electric-
ity/magnetism and voltage 
are absent from the whole 
framework

• Overall, we feel Energy was 
more coherent than the other 
Physical Science Standards 

• Many of the basic principles 
have been ignored in lieu of 
the high-level applications 
of the basic principles

As this issue of the news-
letter goes to press, the final 
version of NGSS has just come 
out. We plan to have Physics 
First subgroups examine this 
version and work on aligning 
our curriculum to it during 
upcoming  follow-up sessions 
and during this summer. 
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Solutions to December 2012 Brain Benders

The Cold Drink  
At a bar, there is a bucket contain-
ing ice, some of which has melted. 
A bartender gets an ice cube weigh-
ing 20 grams from the ice bucket 
and puts it into an insulated cup 
containing 100 grams of water at 20 
degrees Celsius. Will the ice cubes 
melt completely? What will be the 
final temperature of the water in 
the cup?
Solution: 
The ice in the bucket is at 0 degrees Cel-
sius. How do we know this? The Cel-
sius temperature scale is defined to be 
0°C when ice is in thermal equilibrium 
with water, and 100°C when water is in 
equilibrium with steam. An ice bucket 
does not provide extra cooling, it just 
maintains the object's temperature.
The specific heat (Sh) of a substance is 
the amount of heat required to change 
the temperature of 1 gram of the sub-
stance by one degree Celsius. By defi-
nition, the specific heat of water is 1.0, 
and this amount of heat is called a calo-
rie. A kilocalorie is 1000 calories, also 
called a “Calorie” with upper case. 
Latent heat is the heat required to 
change the state of a substance from 
solid to liquid, or from liquid to gas. 
Water is in thermal equilibrium with 
ice when it freezes at the same rate that 
the ice melts. The heat for melting or 
freezing water, also called the heat of 
fusion (Hf), is 80 calories per gram at 
0°C, which is the equilibrium tempera-
ture. In other words, it is necessary to 
add 80 calories of energy to melt one 
gram of ice at 0°C into 1 gram of water 
at 0°C. Conversely, it is necessary to 
remove 80 calories of energy to freeze 
one gram of water at 0°C. The heat for 
boiling or condensing water at 100°C, 

called the Heat of Vaporization, is 539 
calories per gram, although this is not 
relevant to our problem. The following 
graph summarizes the effect of energy 
on the temperature of water in its solid, 
liquid, and gaseous phases.
The problem can be solved by breaking 
it into smaller pieces. The amount of 
energy needed to melt the ice is Wi×Hf, 
where Wi is the weight of the ice. In ad-
dition, the 20 grams of water obtained 
from the ice must be heated from 0°C, 
which is the temperature of the ice, to 
the final temperature Tf.
Where does the energy for melting the 
ice come from? Since the cup is insu-
lated, the heat has to come from the 100 
grams of water at 20°C. The amount 
of heat required to melt the ice and to 
increase the temperature of the result-
ing water to the final temperature is 
equal to the heat lost by the 100 grams 
of water. This can be expressed by an 
equation:
Wi×Hf + Wi×Sh×(Tf-0°C) = 
Ww×Sh×(Twi - Tf) 
where
Wi = weight of ice = 20g
Hf = Heat of fusion = 80 calories/
gram
Ww = weight of water = 100g

Tf = final temperature,
Twi = initial water temperature = 
20°C
Sh = Specific Heat for water = 1.0 
calories per gram per °C 
Substituting the values we get:
20×80 + 20×1×(Tf - 0°C) = 
100×1×(20°C - Tf)
1600 + 20Tf = 2000 - 100Tf
120Tf = 400
Tf = 400/120 = 3.3°C 
The final temperature is 3.3°C. If we 
had had more ice or less water, there 
would not have been enough energy in 
the water to melt all the ice. Once the 
temperature of the water reaches 0°C, 
no more ice can melt. 
How much ice could be melted by 100 
g of water at 20°C? Using the equa-
tion above, where the final temperature 
is 0°C and the weight of the ice is un-
known, we have:
Wi×80 = 100×1×20 
The maximum amount of ice that could 
be melted is:
Wi = 2000/80 = 25 grams 
If the amount of ice exceeds 25 grams, 
the remainder will just float in 125 
grams of water at 0°C. 
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NGSS - What it Means To Me
Doug Steinhoff, Peer Teacher

Like a lot of you, when I started 
teaching it was a hodge-podge 

of different things; plate tectonics, 
weather, ocean currents, atoms, 
renewable and non-renewable en-
ergy, and the list goes on. What 
made matters worse was the fact 
that other schools in the state were 
teaching completely different top-
ics than what I had been instructed 
to do. 

Soon came the MMAT Test. 
This test was to get the district and 
possibly the state to some level of 
uniformity, although the only uni-
formity was how everyone was 
so upset at what was happening. 
I remember venting one time to 
an “ol’ timer” who told me not to 
get too upset. She mentioned that 
everything comes and goes, be pa-
tient and all bad things will pass. 
Sure enough it did, along with the 
MAP test, the NCLB act and I’m 
sure that even NGSS will suffer 
some setbacks in the future. 

The question is this… over the 
years, have we learned anything? 
Let’s think of our class time. Do 
you feel like I do at the end of the 
day? Isn’t your last hour the best 
hour because you’ve had so many 
chances to practice your lesson? 
My first hour students are my 
guinea pigs. Sure, I feel sorry for 
most of them, and yes, maybe their 
test scores are a bit lower than the 
rest but come on, we all have to 
start somewhere. Even the Apollo 
rockets didn’t work perfectly and 

they had the best engineering team 
in the nation. Even after 12 tries, 
they still had major problems. 

I guess what I’m saying is that 
although I don’t like having tight 
restrictions on what I can do in my 
class, I also really like that my fel-
low teachers can offer me some 
fantastic lessons/activities that 
help me be a better teacher.  Using 
the ideas of so many other great 
teachers makes my class a better, 
more efficient environment. 

So the key to my success is 
based on those whom I surround 
myself with. Sure, some might call 
it stealing, but what are they going 
to do, put me in teacher detention?

So what does this have to do 
with the Next Generation Science 
Standards, you ask? If we can pull 
together to develop a program like 
Physics First and show each other 
that we can help each other build 
on our successes and avoid future 
failures, then why wouldn’t we 
get it passed on to the rest of the 
world? With NGSS we will soon 
have a network of people that con-
sists of thousands of physics teach-
ers with whom we can look to for 
support. Does it mean change? 
Yes. Do you like change? Probably 
as much as a photo day at school, 
right?  But think of the big picture. 
You have a BIG leg up on the rest 
of the group. Now take it and run 
with it! But go slow, you’re not go-
ing to change the world overnight.

The Mathematics Class
All students in the physics class 
also study mathematics. Half of 
those who study literature also 
study math. Half of the students in 
the math class study physics. Thir-
ty students study literature and 
twenty study physics. Nobody 
who studies literature studies 
physics. How many students in the 
math class study neither physics 
nor literature?
Solution: 
If 20 physics students all take math, 
and half of the math students study 
physics, there must be 40 students 
in the math class. If half of the 30 lit-
erature students take math, then 15 
of them take math. Since none of the 
literature students study physics, only 
five students in the math class study 
neither physics nor literature.

The Aquarius Problem
You need exactly 4 liters of water, 
but you only have a 3-liter bottle 
and a 5-liter bottle. How do you do 
it?
Solution:
Fill the 3-liter bottle and pour it into 
the empty 5-liter bottle.
Fill the 3-liter bottle again, and pour 
enough to fill 5-liter bottle. This leaves 
exactly 1 liter in the 3-liter bottle.
Empty the 5-liter bottle; pour the re-
maining 1 liter from the 3-liter bottle 
into the 5-liter bottle.
Fill the 3-liter bottle and pour it into 
the 5-liter bottle. The 5-liter bottle 
now has exactly 4 liters.
Here is another way to do it*

Fill the 5-liter bottle and pour the wa-
ter into the 3-liter bottle until it is full.
This leaves 2 liters in the 5-liter bottle.
Empty the 3-liter bottle and pour the 
2 liters of water from the 5-liter bottle 
into the 3-liter bottle. 

Fill the 5-liter bottle again.
Fill the 3-liter bottle from the 5-liter 
bottle. Since the 3-liter bottle had 2 
liters of water, only one liter is trans-
ferred leaving exactly 4 liters of water 
in the 5-liter jug. 
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During a reflection meeting 
with the wonderful John Wil-

lenberg, I mentioned that I wished 
I had a bridge building project for 
Physics First. Of course, John had an 
activity called “Straw Bridges” that 
he emailed to me that day. I love 
doing problem-solving, project-
based learning with my students, 
especially now with the emphasis 
on problem-solving and engineer-
ing concepts in the NGSS. I decided 
to insert this activity in the Forces 
unit. I did this project after my 
students learned about forces and 
force diagrams and before starting 
Newton’s Three Laws of Motion.

Working in pairs, students used 
twenty plastic drinking straws (not 
the bendable type), scotch tape 
(lots), scissors, and a ruler to con-
struct a bridge of their own design. 
The bridge had to be at least 25 
centimeters in length to span the 
“river” and could not touch the 
“river.” The design objective was 
to make a bridge that supports the 
most weight. We tested the bridges 
by placing a small plastic cup on 
the assembled bridge set up to span 

two desks (25 centimeters apart). 
The cup was filled with pennies un-
til the bridge failed (the cup fell off) 
or broke.

I had 36 pairs of students com-
plete this task. They were given a 
53-minute class period plus 10 min-
utes of the next class period to build 
their bridges. We tested the bridges 
during the second class. My second 
hour winner held 295 pennies; my 
fourth hour winner held 170 pen-
nies; my seventh hour winner held 
200 pennies. My students were 
given a grade for completing their 
bridges by the deadline within the 
design constraints. The winners re-
ceived a prize to encourage them to 
do their best. Students also had to 
draw a correctly labeled force dia-
gram for their bridges. And, best 
of all, students loved this activity; 
they have asked to do it again al-
ready!!

The original reason I want-
ed a bridge building project for 
my Physics First students is be-
cause I do a similar project with 
my senior Dual Credit Physics 
class. The discussions we have 

about force when they are build-
ing their bridges are much more 
valuable than any lecture I could 
ever give. Each year, the South-
east Missouri Department of 
Transportation holds a Bridge 
Building Competition. MoDOT 
provides 15 pieces of 1/8 square 
inch balsa wood, a bottle of wood 
glue, and string. Students must 
construct a bridge that is 16-20 
inches long and 2-9 inches wide. 
The bridges are judged based on 
structural efficiency (load held/
weight of bridge). The bridge is 
tested when placed on a plat-
form. A plastic car is placed on 
the bridge, while a bucket at-
tached to the car hangs below the 
bridge. The bucket is filled with 
water until the bridge breaks or 
fails (deflection of one inch un-
der loading location). I had a stu-
dent place 25 out of 253 this year 
and have had two bridges hold 
123 and 125 pounds. For more 
information on this competition, 
you can visit http://www.modot.
org/southeast/talkin_transportation/
BridgeCompetition.htm. 

May the Force Be With Your Bridge
Christina Brands, Portageville High School
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Welcome to the final summer academy of this proj-
ect!

The Year 3 summer academy for Cohort 2 Physics 
First Fellows will be held June 3-14. Two tracks will be 
available – the Advanced Physics track, which will run 
the full two weeks, and a flexible track where Fellows 
can choose among a few different topics, each of which 
will run 2-4 days. 

Flexible track options include creating technology 
(video, animations, PowerPoint) that enriches the PF 
curriculum, differentiation in PF units, assessments, 
modifications for SPED, alignment with NGSS, and 
other topics as suggested by Fellows. 

Fellows who take the Advanced Physics class will 
also research and create presentations on topics relat-
ed to the history of physics. Flexible topics groups will 
present their work at the end of the academy as well.

Fellows who choose to live on campus will be 
housed in the College Avenue dormitories. Classes will 
be conducted from 8:30-4:30 daily. The Laws Observa-
tory will be open on select days for your sky-viewing 
pleasure.

We are all looking forward to having you here!

Summer Academy 2013
June 3-14

Conference Presenta-
tions

NSTA Regional Conference, Dec 6-8, 2012

• Online Mentoring‹Successes and Challenges, Joan Twill-
man, Lisa Grotewiel, Sara S� Torres, Meera Chandrasekhar, 
Ya-Wen Cheng

NSF MSP Learning Network Conference, Feb. 11-
12, 2013, Washington DC:

• Mentoring and Supporting Physics First (poster), Present-
ed by Meera Chandrasekhar, Deborah Hanuscin, Sara 
Torres, Sarah Hill, Christi Bergin

• Using a reflective tool for online mentoring, Sara Torres, 
Sarah Hill, Ya-Wen Cheng, Meera Chandrasekhar

• Examining Fidelity of Implementation of a Year-Long Cur-
riculum in 9th Grade Physics, Deborah Hanuscin, Christi 
Bergin

National Association for Research on Science 
Teaching, San Juan, Puerto Rico, April 2013

• Examining Fidelity Through Two Lenses: Teachers’ Imple-
mentation of a Yearlong Curriculum in 9th Grade Physics, 
Hanuscin, D�, Rebello, C�, Sinha, S�, Cheng, Y�, Muslu, N�, 
Foulk, J�, & Chandrasekhar, M� 

• Teacher Leadership Pathways as Seen Through Blogs, 
Sinha, S�, Kuby, C�, & Hanuscin, D� 
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