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Imagine the possibilities. What if teachers partner directly 

with researchers to engage in authentic, place-based, 

and real-time research that models industry? How might 

teacher leaders be inspired and in turn inspire their 

students if teacher leaders are supported and empowered 

to leverage their knowledge about their students to 

catapult STEM learning? What level of innovation is 

possible when the perfect storm happens—partnering 

teachers with world-class researchers, supporting 

instructional shifts, and empowering and honoring teacher 

leaders? Olympic STEM Pathways Partnership has the 

answer.

Three years ago, West Sound STEM, the School of Oceanography at the 
University of Washington, and Olympic Educational Service District 114 along 
with other partners (18 school districts, Career and Technical Education Directors, 
Suquamish Tribe, Galaxy Theatres, the Center for Strengthening the Teaching 
Profession, Huawei, Washington STEM and the Office of Superintendent of Public 
Instruction), launched a three-year STEM cohort for teachers across the Olympic 

and Kitsap Peninsulas. 

Three years and three goals: 
Increase STEM content knowledge and engagement for teachers, support 
instructional shifts, and develop and empower teacher leaders. As a National 
Board Certified Teacher who is now in administration, I am the lucky one who 
has been the Director of this project and have been amazed by the tenacity 
and impact of the 35 OSPP teachers. Amazed and impressed, yes. Surprised, 
no. It should not come as a surprise that when teacher leaders are supported 
and empowered to unleash their expertise, great things happen for students. 
Teachers are the most important driver in catalyzing student success and when 
teachers are treated as the professionals and experts that we know them to be, 
students win.

Instructional expertise spans all levels, and world-renowned professors Dr. 
Deb Kelley and Dr. Danny Grunbaum at the University of Washington model 
expertise and a lifelong love of learning combined with just the right amount 
of grit and humility. Conversations and work with teachers not only included 
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the STEM content learning, but also provided a mechanism 
for two-way conversations about connecting K-12 STEM with 
higher education. 

Teachers engaged in engineering challenges, built and 
programmed sensors to explore local phenomena and 
used computational thinking to make sense of the data 
collected. By doing this, teachers are modeling what they 
expect of students. Dr. Kelley and Dr. Grunbaum modeled the 
importance of place-based experiential learning. Although the 
sensors used by the School of Oceanography are designed 
for aquatic deployment, teachers were supported to utilize 
the technology to ask questions and define problems in their 
environment. From investigating the temperature of a school 
garden to tracking indigenous salamander populations 
to investigating the optimal environment for eel grass 
restoration, teachers and students deployed the sensors in a 
manner that was meaningful for their students, at this time, in 
this setting.

Charlie Bolden, former administrator of NASA when speaking 
about international space cooperation once said, “For a 
partnership to work, partners need to be at the table from the 
beginning. It is not a partnership if the program is designed 
and a partner is brought in at the end and asked to play.” Well 
said, Charlie. Olympic STEM Pathways Partnership embodies 
this very partnership. Teachers and professors work through 
the learning together, launch career-connected learning 
experiences for students, and set the stage for students to be 
future ready and thrive in Washington’s vibrant environment.

The teacher stories that follow exemplify teacher leadership, 
innovative partnerships, and an all-around win for students. 
Enjoy!

Dr. Kareen Borders 
National Board Certified Teacher 
Director of West Sound STEM
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A TEACHER’S STORY: 
Me? A Science Teacher?

by NBCT Candace Barich

If you had asked me just a few years ago if I could envision 
myself teaching science and engineering to eighth and ninth 
graders, I would have doubled over with laughter. Me? A 
science teacher? But here I am...now who’s laughing!

In 2015, my principal invited all fourth through sixth grade 
teachers in the little semi-rural elementary school that I spent 
my whole career working at to participate in a project called 
Olympic STEM Pathways Partnership (OSPP). Two of us met the 
criteria set forth by OSPP and were willing to make the three-
year commitment. My principal had us flip a coin, and I, who 
never wins anything, won the coin toss. Little did I know where 
tails-up would take me.

At the end of last year, I was asked to consider applying for a 
science and engineering teaching position at the junior high 
into which my then elementary school feeds. I accepted the 
challenge, packed up my cozy classroom in a school that I 
loved and stepped out of my comfort zone. I moved from 
the golden age of childhood, fourth graders, to the turbulent 
waters of teenagers. It is at my new school that two students, 
Danny and Caylin, stepped into my classroom and into my 
heart.

DANNY

I teach four sections of eighth grade Science and Engineering 
and one section of ninth grade Integrated Science. My ninth 
graders are earning credits toward graduation. Do not think 
this credit earning does not keep me up late at night. I am 
obsessed with the smallest of grade percentages, knowing the 
grades I give are permanently part of each student’s academic 
record.

Danny, a big kid with some tough life experiences, walked in 
on day one and told me he hated science, hated school, and 
I “...might as well send him to the office now.” He was a thorn 
in my side, a rock in my shoe, and a mosquito in my ear those 
first several weeks of September. His extremely short fuse 
and unpredictable nature had me walking on eggshells and 
questioning my decision to change jobs.

Danny not only walked in every day with a snarly demeanor, 
but also a couple of backpacks. He would pull everything from 
yo-yos to lacrosse sticks out of these Mary Poppins backpacks. 

Everything, but his science notebook and a pencil. Danny 
would methodically lay everything out on his table, pick items 
up, show them to his tablemates and handle them while the 
rest of the class took notes and worked through assigned 
science labs.

The first time Danny showed up with all of this clutter, I told 
him that it was not okay to bring all of these items into a 
science lab. He stormed out of the room, telling me that he 
was leaving before he hurt someone. The next day he was back 
with all of the stuff and, again, I told him that we had limited 
time in class to take notes and complete labs and table space 
was a minimum, so it was not okay to haul everything into the 
classroom. Again, he stormed out, taking himself to the dean’s 
office, kicking the door jam on the way.

The next day, I met Danny at the door before he entered with 
his slew of tchotchke. I told him it was just too much stuff to 
bring into class. His eyes started to water. Danny told me that 
he could not leave anything at home because his dad pawned 
many of his belongings, including a trumpet the school had 
loaned Danny so that he could take band. He cried harder 
as he told me that his mom died when he was a first grader. 
Nothing has been the same for his little brother and Danny 
since. They had been homeless, lived in a car and with friends, 
and bounced around from place to place, school to school, until 
they finally were able to rent a mobile home and attend school 
regularly. My heart was broken for this young man. I offered to 
Danny that he could bring his things to class and lock them in 

Candace Barich is a National Board Certified 

Teacher in Kitsap County. She grew up on an 

island in Alaska where her passion for clean 

beaches and healthy 

oceans was born. 

In her free time she 

enjoys beachcombing, 

kayaking, and laughing 

with family and friends.  
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A page in Danny’s interactive 
science notebook

the science storage closet. He could sit at a table where he could keep an eye on the 
door. Danny agreed to this and for the most part, it has worked.

There were days that Danny would put the backpacks in the storage closet but pull 
out a toy or two. I would make him put them back. He brought in a pressed suit that 
a teacher had loaned him for a military ball and forgot to take it home at the end of 
the day. This caused him a great deal of stress, as one can imagine. He improvised 
by wearing his NJROTC uniform and I told him how proud I was that he solved the 
problem in such great way.

Danny started the year with no school supplies, so I got him a science notebook, 
which is our yearlong documentation of learning. Danny did not show up with the 
notebook the next day, claiming to have lost it. I “loaned” him another until he found 
the original. A few days later, the spine had been twirled off the loaner notebook 
and stretched into something that he could poke at his classmates. I tried again, this 
time giving him a composition notebook with no curly spine to unscrew. Many of the 
pages were torn out and shredded into table confetti by the end of the period.

One of the classes that was part of the 2016 OSPP Summer Workshop was on using 
interactive science notebooks. I put that learning into practice throughout the 2016-
2017 school year and was excited for the documentation that each student would 
have of her/his learning in science for the year. I purchased cool templates, colorful 
pens, stamps and stickers, and ribbons for bookmarks. I applied the “right side is for 
inputting information” and “left side is for students to output learning” strategy to the 
organization of the notebooks. I knew that by the end of the year, students would 
walk away with scrapbooks of chemistry, physics and biology learning that they 
would never part with.

I was determined that interactive science note-booking would work for every student, 
including Danny. I decided that I would provide Danny with one sheet of paper at a 
time then he or I taped the completed pages in a notebook that lived on my desk. 
It took time to help him document his learning into a notebook that I managed and 
stored, but it slowly came together. When I recently saw him flipping back through 
the pages, I knew that he was feeling some kind of reflection and positivity toward his 
own learning. Danny has not claimed to hate science in months.

CAYLIN

I make a daily habit of standing in my doorway and greeting students as they walk in 
the door. They always return my hellos, except Caylin, another student with AT-TI-
TUDE. Her usual response back to me at the door is an icy half-blink. If I could read 
her mind, it would surely say, “You. Are. A. Moron.” At the end of class, when I wish 
students to “Have a great rest of your day!” Caylin just rolls her eyes.

Caylin works on math and history assignments in class and when I remind her that this 
is a science class, to stay present and work on science assignments, she flashes a frozen 
stare, slams her books shut, communicating more than any words can, that she does 
not like me, nor the class. I have given her space and not forced things.

Caylin’s grades slipped quickly at the beginning of the first semester. She did not keep 
up with her interactive science notebook, so had no study reference tools for tests. 
She observed her science and engineering team do all the work to complete labs and 
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collected the water had to wade into mud holes, the shoes 
had to dry quickly so that the girls would not develop injuries 
like trench foot. Everyone in the club agreed that they would 
test and model with their own feet while they presented and 
defended the merits of their prototypes.

Caylin connected with Nya’s story. She was thoughtful in her 
shoe design and articulated her solution to the group with care 
and a confidence I did not know she had. It was the first time I 
heard her speak all year. What a sweet, smart voice. At the end 

of STEM club that day, Caylin asked if she 
could borrow the book. She attended 
every STEM club thereafter, and was 
my right-hand assistant when I helped 
to coordinate our school’s community 
STEAMWorks Fair.

OSPP has blessed me with incredible 
professional development. I have learned 
from the most talented and patient 
instructors. One has cruised the ocean’s 
floor in a one-person submarine and one 
has bought a class set of rubber boots 
so that every student could monitor a 
local beach. I have listened to stories and 
learning experiences that have brought 
tears to my eyes and made me connect. 
I visited a local oyster farm, which hit 
home for me just how climate change is 

wreaking havoc on our planet home. My knowing of science 
and engineering has evolved and become my passion.

I have loved being a part of OSPP. I know that my teaching of 
science and engineering inspired my elementary students and 
I felt great about what we accomplished together. Moreover, 
thanks to OSPP, I am on my way to knowing how to reach 
students like Danny and Caylin who are part of the population 
I currently teach. Lastly, I proposed to my principal that I teach 
a Marine Science elective next year and he accepted that 
proposal. He asked if I have learned enough from my work 
with the OSPP cohort to fill a semester with curriculum that I 
develop. Have I learned enough? Me? A science teacher? Yes!

challenges, but did not interact with her peers verbally, nor 
engage in any hands-on learning.

In January, I started an after-school STEM club. One can only 
begin to imagine my shock when Caylin walked through the 
door. This girl who had not uttered a word since September did 
not say much during the first club meeting, but did participate 
in the art-bot engineering activity that I had planned. By the 
end of our 90 minutes together that afternoon, I heard a quiet 
laugh and witnessed a slight smile from Caylin. My heart was 
elated!

How to get girls involved in science and 
engineering was a topic discussed at one 
of the OSPP workshops. A take-away for 
me from that workshop was that girls need 
stories that draw feelings of empathy from 
them or some way to connect personally 
to a problem that needs to be solved. 
This made sense to me. The purposeful 
heart of engineering is to solve problems 
that make life better for humankind. So 
often in the past, I have tied engineering 
design challenges to competition, rather 
than stories. Caylin needed a story with a 
problem to solve.

That workshop inspired me to plan an 
engineering project based on the novella, 
A Long Walk to Water, by Linda Sue Park. 
I read an excerpt to the STEM club about Nya, a Sudanese 
girl, who walked for eight hours a day to collect dirty drinking 
water for her family. Nya’s feet were ripped to shreds by the 
thorns along the path she traveled.

Rather than giving the parameters to the STEM club, I guided 
them to decide the criteria and the constraints. Putting this 
creative and critical thinking responsibility on the student 
engineers was another gem I learned from a STEM Cafe’ hosted 
by Olympic ESD 114. The club decided that the shoes had 
to be sturdy enough to last for eight miles per day of trail 
walking. The soles of the shoes had to be tough enough that 
thorns would not poke through. Lastly, because the girls who 

Caylin engineered this art-bot at 
our first after-school STEM club
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JUNE 2015

It all started with a new principal, a new position, and a walk 
on the wetlands. Following OSPP (Olympic STEM Pathways 
Partnership) training at the University of Washington, Dr. King 
asked me to join him for a trail walk at Theler Wetlands - across 
from the elementary school where I started my 32 year teaching 
career. He asked me, “What is your vision as our new STEM 
(science, technology, engineering, math) teacher?” 

I began my teaching career at Belfair Elementary School in 
1985. I left in 1988 to teach another ten years in public school 
and fourteen in private. Since returning to Belfair Elementary, 
I spent two years in third grade and now teach in a specialist 
capacity as a STEM (science, technology, engineering, math) 
teacher, teaching grades kindergarten through fifth.

In all my years of teaching under numerous principals, I had 
never been asked what my vision was. It really took me back. I 
decided to shoot for the moon! 

I answered, “You know the land where the portables are sitting 
now? Well, they will not be going back there, because they 
are adjacent to Sweet Water Creek, a salmon habitat. So, I 
was wondering if I could have that piece of land for science.” I 
was pretty sure that he would laugh at me and brush off my 
request. He said, “I will see what I can do. What do you want it 
for?” My heart started racing and I became a little bit bolder. “I 
would like to make a school garden. My first grade curriculum 
is New Plants, my third grade curriculum is Structures of Life, 
and the rest of the students would be able to learn about 
organic gardening, composting, and being responsible 
guardians of our environment.” 

He replied by talking about all of the math, language arts, and 
social opportunities a garden would create for students. 

Yes! I had a principal that would support my vision! That 
was the first step to finishing Belfair Elementary School’s - 
Community Garden.

The next step, after the approval of the garden idea, was to get 
the students involved. The fifth graders helped me measure 
the area, researched garden beds, drew plans to scale, and 
helped to come up with a cost estimate. The kindergarten and 
first graders observed vegetables and drew pictures of them. 
The second, third, and fourth graders wrote letters to local 
businesses asking for their support. 

A TEACHER’S STORY:
A Vision and a Walk in the Wetlands

by Carla Fontenot
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When donations started coming in, I knew that we would be 
able to actually have a school garden. I presented the idea 
to the school board and the Kiwanis Club. The PTA pledged 
support. However, since the portables had not budged, we 
could not start the garden. 

SEPTEMBER 2016

We were able to start our work parties every Saturday from 
9:00 am - 1:00 pm. Most of the time it was just my husband 
and I, but soon people started to come most Saturdays to 
help. It rained, it snowed, the ground was like concrete. The 
portable buildings were not moved until August, more than 
a year behind schedule. First we were told that there might 
be not water, then we were able to tap into the well system. 
The line had many leaks and they had to be repaired before 
we could advance. In order to purchase supplies, we had to fill 
out paperwork and check out a school credit card, being very 
careful to not go above the amount that we had estimated for 
the necessary supplies. Purchasing was almost a weekly task. 
However, eventually things started falling into place. 

If we would have known everything we know now, the 400 
plus square foot garden would probably not ever have been 
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started. I am so glad that we didn’t. It was easy to push on when we thought of all of 
the children who would be benefitting from the garden completion. 

MAY 2017

Now, the garden is planted. The students put in peas, green beans, squash, zucchini, 
pumpkins, sunflowers, kale, beets, lettuce, carrots, potatoes, onions, peppers, and 
swiss chard, after researching the vegetables that did best in our area. The drip system 
has had some glitches and we have spent a few weekends watering. But all in all the 
garden has been a big success for our school. To think that it all started with a vision 
and a walk in the wetlands.  
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For decades our three-year high school offered courses on the 
basic sciences (mostly Biology, Chemistry and Physics). Students 
were required to take two years of science to graduate. As a 
science leader in our district, my personal goal was to have 
students take science all years of high school by offering 
challenging and rewarding classes that showed them the multi-
disciplined nature of science. This especially included courses in 
the Earth/Space Sciences, which were lacking in our program—
in a community that was surrounded by rich real-life Earth/
Space Science experiences. It was also my goal to connect 
these courses to the greater scientific community so that 
students were doing science not just learning about science. 

Finding the right avenue to launch education into a more 
innovative approach can be daunting.  Olympic STEM 
Pathways Partnership through the Olympic Educational 
Service District 114 (OSPP) became a launching pad for my 
journey to create more innovative learning experiences for 
my students. OSPP is a partnership between OESD 114, the 
School of Oceanography at the UW, and West Sound STEM. In 
addition, as an OSPP teacher, we were able to participate in 
another grant funded by NASA and the Northwest Earth and 
Space Science Pipeline. This three-year STEM partnership was 
formed to connect businesses, federal and state agencies, and 
university and K-12 educators to make STEM practice prevalent 
in our state to provide teacher training to bring real-life 
research into the K-12 classroom. 

For the past six years, I have created and implemented a 
college-in-the-high-school Astronomy class affiliated with 
the University of Washington. Prior to this class we didn’t 
have college-in-the-high-school science course ora full-year 
Astronomy class. I felt a need for the Earth Sciences to be 
brought back to our high school arena. Traditionally our Earth 
Science class had been a “dumping ground” for students 
who could not pass Biology and needed a science credit to 
graduate. After teaching Earth Science for a year, I noticed 
that many students really desired more than the trimester 
of Astronomy and Space Science that was offered through 
the Earth Science series. For this reason I created a full year 
Astronomy course. I began with just one class, but have been 
surprised at the increasing number of students interested in 
taking astronomy. This year I have mentored another teacher 
to help take on the requests for the course, and nearly 400 

A TEACHER’S STORY:  
Earth/Space Students Doing Science

by NBCT Beverly Painter

students have requested taking Astronomy for the 2017-18 
school year. 

What attracted many students to the course is working with 
actual scientists. They do this in a variety of ways: trips to the 
University of Washington to meet researchers, visits to the 
class from NASA and the Johnson Space Center scientists, 
Skyping with scientists on the Orion program, and using the 
University of Washington planetarium. In addition, students 
became scientists in their own right by developing their own 
planetarium programs for junior high and elementary STEM 
nights using a mobile planetarium borrowed from the Navy, 
hosting their own star and moon nights, and developing 
and designing trips to Venus and Mars. We also have worked 
with the Pacific Science Center to bring workshops to the 
astronomy and physics students to engineer their own rockets 
and the Mars Rover. The OSPP partnership gave our district and 
me the resources to develop relationships with scientists from 
across the country.

Also in the arena of Earth Sciences, I have had the pleasure 
to develop an Oceanography class that integrated aspects 
of marine biology, chemistry and earth science of the ocean 
environment. Due to my OSPP work and support, I was able to 
revamp the Oceanography course and have been developing 
it into a research and academic-driven course. My priority 
has been to link with local and statewide agencies so that 
students connect with the fieldwork that is going on in our 
greater community. 

Beverly Painter as a science 
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Our regional STEM partnership and connections through the 
universities have provided me with a plethora of opportunities 
to partner with a variety of organizations in oceanography. I 
have reached out to multiple partners and have developed 
field and classroom-based lessons involving the Navy, NOAA, 
Fish and Wildlife, a salmon center, Taylor Shellfish Company, 
and the University of Washington. Through these agencies we 
have gained access to research in local waters. We developed 
programs with our engineering department and the Navy, had 
speakers on the effects of ocean acidification on our shellfish 
industry, and worked with a local mountaineering agency on 
Earth Day. We went whale watching, where students observed 
gray whales and orcas in their natural habitat, conducted 
fieldwork in an estuary with a biologist from the Salmon 
Center, and our most amazing experience this year: receiving 
a 28-ft gray whale skeleton from Fish and Wildlife. Assembling 
the skeleton, students learned its structures and the whale’s 
adaptation to living in the sea, then took it to local schools to 
introduce the whale to younger students. 

One of the opportunities that arose in the STEM program 
was to learn about, build, and implement the use of 
underwater sensors. The UW oceanography department 
developed a program in partnership with OSPP to develop 
sensors that could be housed in waterproof housing that 
students would engineer. The sensors were developed to 
take temperature readings from remote locations and send 
data back electronically. Students could then use the data for 

their own research questions as well as share the data with 
other students around the state to address other scientific 
questions and compare their data to other locations. Besides 
temperature, students could engineer the sensors to do a 
variety of testing, including pH, density, oxygen, light and 
could even include a camera. The housing allowed for getting 
data from underwater at various depths, terrestrial use in 
different types of weather, or underground.

During the initial summer institute, I was able to work closely 
with professors, graduate, and undergraduate students to 
understand how to design and build the sensors. This was 
a difficult, sometimes frustrating, but ultimately rewarding 
process. I had not been exposed to coding before so it 
was difficult to learn how to program the sensor using the 
programming language, Python. The university engineers were 
also newly developing the sensors so we got to experience the 
challenges of engineering design in practice. Working with a 
group of teachers from different grade levels, different regions 
of the state, and different backgrounds, the requirements of 
the scientific studies were varied and the sensors needed to 
be versatile. Through our learning process and reflection, the 
second generation of sensors was much smaller, less expensive 
and much easier for students to put together and program. 

It was important to me to mimic what researchers do and 
allow my students to develop their own research questions. 
Since we live on the shores of Puget Sound, the project was 
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called “State of the Sound”. Students developed their own 
questions based on the organisms and ocean properties of 
the Bremerton Marina. They then could test and analyze data 
from their sensors to begin to understand the ecological 
interactions that occur in our local waterways. Working with 
the engineering team they figured out how to make the 
testing equipment work with remotely operated underwater 
vehicles (ROVs). The teams then took their equipment to the 
marina and completed their research.

The patience that the UW engineer showed in walking me 
through the engineering and programming of the sensors is 
something I took back to my classroom in working with my 
students. Seeing students struggle with components of their 
research and the come up with their own designs allowed 
me to realize the importance of students doing science. The 
camaraderie and lasting partnerships I formed with other 
teachers in our group made the time spent worthwhile. 
The knowledge I gained through struggling with unfamiliar 
technology made me more open to trying new technology 
with my students. I feel I can better understand and predict 
my students’ needs and frustrations having lived through the 
process myself.

Making a scientific researched based Oceanography class 
for the 2016-2017 school year was a dream come true for 
me. Making it relevant to current research was an important 
component. The OSPP partnership provided me with an 
opportunity to make connections with the research being 
done by scientists and to bring that research into the 
classroom. The sensor component of this project provided an 
opportunity for my students not only to develop their own 
research but to help design and engineer the tools used in that 
research.

The need for a more hands-on, inquiry approach was evident 
for our science program to grow. I have learned so much from 
the various programs and organizations that I have had the 
opportunity to work with. I am always amazed at how willing 
busy professionals are to reach out to our schools when we 
ask. I am glad to see how our students respond to choices in 
science and how willing they are to take on the challenges 
provided when they become part of the community learning 
together.
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She scrubbed out the line with her eraser for a third time, 
repositioned her cubes, and picked up her pencil to try again. 
After sketching a few lines, she slammed her pencil down and 
burst out, “This doesn’t look right! I don’t get it!” Drawing three-
dimensional shapes on isometric dot paper was a new skill, and 
Taryn was struggling. In fact, most of her group was struggling. 

This particular group of fifth-graders is unaccustomed to 
struggle when it comes to math. My high-achievers are used 
to understanding a concept after one or two explanations and 
being able to correctly apply it almost immediately.

The frustration with their three-dimensional drawings was 
palpable and audible - sighs, aggressive erasing, and the 
inevitable scratch of pencil on paper again. Perseverance. These 
kids have it, all six of them. But how do you teach perseverance 
to kids who don’t?

Unintentionally, I modeled it.

Two summers ago I joined a cohort of teachers hoping to 
increase our STEM content knowledge while learning how to 
bring STEM concepts back to our classrooms and colleagues. 
During the first summer, we spent a week and a half learning 
from experts of all kinds, from Suquamish Tribe shellfish 
biologists to the School of Oceanography at the University of 
Washington, with the hands-on portion being the building 
of temperature sensors. Our devices would be capable of 

A TEACHER’S STORY: 
Demonstrating Perseverance in Science

by NBCT Chelsie Webb Deskins

collecting temperature data from any environment, even 
underwater, and transmitting it wirelessly, but we had to build 
them first.

I was handed a bag of wires and various other sensor parts I’d 
never seen before, but there were directions! With pictures! 
I approached sensor building with confidence; I’m a Lego 
veteran who once assembled an entire PAX closet system from 
IKEA single handedly.

We started from scratch, assembling everything ourselves 
with a great deal of patient guidance from our hosts at the 
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University of Washington, Danny Grunbaum and Deb Kelley. I 
acquired new vocabulary as we connected breadboards and 
microprocessors, inserted pins, jumpers, and resistors. For two 
full days we built our sensors, changed coding, and tested 
temperature collection.

And, after all that work and assembly, mine didn’t work. Like 
my students, I tried again. I went back to the beginning of the 
38-page document and checked over every pin, every cable, 
but couldn’t find any missteps. I didn’t slam my pencil down or 
complain, but I was definitely frustrated. No one else seemed 
to be able to figure out why my sensor wasn’t working either, 
so at the conclusion of our time together I left it in the hands of 
an expert and went on with my summer.

My sensor wasn’t ready when school started, but I told my 
new batch of students all about it anyway. I showed them 
pictures of the building process and shared my ideas for 
tracking the temperature of our salmon tank later in the 
year. It was a particularly hot September, and my students 
improvised by sharing their ideas for tracking the temperature 
of our classroom to convince our custodian to turn the air 
conditioning up. As the months went by, my sensor still wasn’t 
functioning and my students had largely forgotten about it. I 
kept checking in, however, and one day word came that a fix 
had been found. 

My sensor arrived in the mail a few days later, just in time for 
our unit on heat energy. Gathering around as I showed them 
all the parts, my students couldn’t wait to see it in action. 
The chance came just a few days later when we tested the 
solar ovens they had made. The end goal was melting a 

marshmallow enough to make a s’more, so students put their 
marshmallows in their ovens, positioned them in the sun, 
then ran over to watch me set up a control solar oven with my 
sensor. I stuck the tip of the cord into the box, connected the 
battery, and set the rest of the unit behind the oven. Ta da!

“That’s it?!” And then my unimpressed fourth-graders ran off to 
check their marshmallows.

An hour later, back in the classroom, I pulled up the data I 
had collected and turned it into a graph displayed on the 
interactive whiteboard. “Ohhhhhh,” came the response. 
Much more impressive now. We spent a few minutes talking 
about the difference they could see on the graph between 
the ambient temperature and the temperature inside the 
solar oven, and they speculated about what had caused the 
big drop in temperature at the end (I had opened the solar 
oven lid to retrieve my own marshmallow). “I’m glad it finally 
worked!” piped up one voice. “I’m glad you let us eat the extra 
marshmallows!” echoed another, and the excitement over my 
sensor faded away into background of a sugar rush.

The following summer, our teacher cohort worked on a 
second, new and improved temperature sensor. Again, I was 
one of the few hunched over a computer troubleshooting 
while the rest of the group deployed their sensors into Portage 
Bay. A particularly sensor-savvy groupmate sat with me while 
we tested various fixes. One of our endlessly patient UW hosts 
suggested things to try, and eventually it worked! I was able to 
deploy it that evening as a test, though it was in my refrigerator 
rather than the waters of Puget Sound.
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This school year I lucked into teaching the split class, so I have a small group of fifth-
graders who are independent and tend to be academically successful and a larger 
group of fourth-graders. The fifth-grade students are my three-dimensional artists, 
five of whom were in my class last year as fourth-graders and got to experience my 
struggle and success with the first sensor. A few weeks into the year, I told them that 
I had a second sensor. “Does it work?” was the first thing out of their mouths. The 
answer was yes, until I tried to deploy it to collect data from a local beaver pond and it 
didn’t work. Again. I told them about it the following Monday and they had the same 
response: “Again?”

Throughout this school year, I’ve continued to work on both of my sensors, attending 
extra opportunities for technical help and checking in with other cohort members to 
borrow parts and ask for help. I bring my sensors up in class from time to time. Just 
last week my students saw me trying to plug a sensor into our district’s network for a 
software update and heard me grumble about the blue light not turning on, which 
elicited knowing eyerolls from some of my fifth-graders. Still, they have watched me 
persist.

Throughout the course of my sensor work with this cohort, I have modeled the very 
same behaviors I expect of my students when solving problems in the classroom. 
When my first attempt didn’t work, I went back to the beginning and read the 
directions again (and again and again). I reached out to my groupmates when my 
independent efforts weren’t enough. Repeatedly, I sought advice from our experts at 
UW and took advantage of opportunities for extra help. Most importantly, I haven’t 
given up.

While I would have preferred that both of my temperature sensors worked 
immediately, struggling hasn’t been without its merits. I have a strong working 
knowledge of the various components of my sensor units and learned how to repair 
damaged wires. Though I haven’t taken a computer science class in almost twenty 
years, my coding skills have returned in a rusty sort of way as I look for errors I may 
have inadvertently created while troubleshooting. Most importantly, I’m completely 
invested in this project and have an intrinsic desire to see it through. When we teach 
our students to persevere, we’re also teaching them that problems are worth solving. 
Hard work leads to success, even if it’s just the little blue light turning on
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with gratitude to
Center for Strengthening the Teaching Profession  •  www.cstp-wa.org 

Galaxy Theatres  •  https://www.galaxytheatres.com/Browsing/Cinemas/Compare?Cinemas=8 

Huawei  •  http://www.huawei.com/en/ 

Office of Superintendent of Public Instruction  •  www.k12.wa.us 

Olympic Educational Service District 114  •  http://www.oesd.wednet.edu/ 

School of Oceanography, University of Washington  •  https://www.ocean.washington.edu/ 

Suquamish Tribe  •  https://suquamish.nsn.us/ 

Washington STEM  •  http://www.washingtonstem.org/ 

West Sound STEM  •  http://www.westsoundstem.org/  
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