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Specialist: Kate Shapero
I have no special talents.
I am only passionately curious.
-Albert Einstein
The main goal of the science program at Miquon is to develop interested and engaged scientific thinkers.
Science at Miquon is taught through inquiry based, hands-on instruction. The program emphasizes critical thinking
processes that give children the skills they need to explore their own questions. We want students to understand
how scientific knowledge is developed and to give them the tools they need to be successful problem solvers. We
also want them to enjoy this process and become more than a little enchanted by what they find. Emphasizing the
importance of curiosity and careful thinking, students practice methods for noticing, asking questions,
experimenting, evaluating information, and making connections to previous knowledge.
In designing curriculum for this year, I wanted to give all children real experiences with the scientific
process and the Miquon environment. Science classes included time for observations, making predictions, gathering
data, analyzing evidence, and decision-making. This was facilitated through hands-on activities, informational
reading, discussions, and journal entries.
Miquon’s campus greatly informed the orientation of the science program. The amazing resources at our
fingertips provided students with the unique opportunity to directly learn the natural world. The curriculum was
shaped to grow a knowledgeable love of the land and sense of environmental stewardship in each child.
We also spent a fair amount of time talking about what science does and doesn’t do. The students continued
their growth as they evaluated their previous knowledge through a scientific lens. I especially enjoyed talking with
them about the relative truth of “facts” and the idea that scientific information is not set in stone, but rather that ideas
are based on supportive evidence and open to revision.

This year, fifth and sixth grade students explored environmental health, biology, circuitry, and chemistry.
Framing questions included:
■
■
■
■
■
■
■

What lives in the Miquon creek and what does this tell us about its health?
What stories do natural objects tell us? What does it mean to think like a naturalist?
What are electric circuits? What can we build with them?
Why is it important for scientists to share what they’ve learned?
What are the essential traits of scientific arguments and science writing?
How is chemistry a part of everyday life?
How are properties used to classify objects?

Fifth and sixth grade students approached these questions through observation and experimentation. Our
investigations were supported by reading, writing and sharing ideas during group discussions. We began the year by

getting reaquainted and practicing how to use available tools and materials during lunch choice. In October,
students learned (or revisited) information about macroinvertebrates that live in freshwater streams and conducted
annual leaf pack experiments to find out what organisms currently reside in the Miquon creek. The results were
analyzed to help students understand how pollution-tolerant and pollution-sensitive populations provide information
about stream health.
Conference week was a rich learning experience focused on innovation and invention. I collaborated with
Jeri and Mark to help students think critically about innovation and actively engage in the process of designing for
others. Students worked through a user-centered approach to design organized by the Institute of Design at Stanford
to develop and prototype an invention.
To cultivate curiosity for our next unit, students were presented with a “mysterious object” collected from
the natural world. They intrepidly examined and dissected a small, brown, somewhat furry object before using clues
to reason out that it was a regurgitated owl pellet. The vole, shrew, mole, and bird skeletons composing the owl
pellets were cleaned and reassembled as students learned identifying features of different bones. This led to lessons
on homologous structures, comparative anatomy, adaptations, and embryology. As students gathered information,
they were able to more deeply understand the living “story” revealed by the contents of the owl pellets. We
concluded this unit by focusing on how to construct and communicate a scientific argument using detailed
supporting evidence.
In January, students developed engineering skills through an open-ended approach to learning about
electric circuits. Each class began with a ten minute mini lesson about a new concept like making switches or
identifying conductors and insulators. Students then had the rest of the period to practice and expand their new
skills by building things that interested them. They learned a lot through trial and error, helping each other along the
way. I was really impressed by the way the group embraced a “workshop mentality,” tackling challenges together
and remaining optimistic when things didn’t go as planned.
For the science show, I asked students to reflect on and share about a science topic that interested them this
year. To prepare, we discussed why it is essential for scientists to share what they know and the different ways in
which that sharing takes place. Each student developed a reflective narrative that told the story of their learning.
These reflections accompanied their projects at the art and science show.
Later in the winter, both groups dove into “chemistry in everyday life” by investigating unlabeled mystery
substances. Students learned about the properties of different materials and used evidence to distinguish between
baking soda, epsom salts, and borax powder. They then examined the crystal structure of these materials using
microscopes and learned how to reform dissolved epsom salt crystals through evaporation. Each child experimented
with a control and variable trial to see how an added substance affected the crystal formation. We then explored pH
by testing common acids and bases. The class also conducted some edible experiments by splitting milk with
vinegar to make a salty soft cheese.
This led to work about the differences between physical and chemical changes; online resources supported
their learning as students debated about the change that sugar goes through while making lollipops. After some
work with explosive reactions like “elephant toothpaste,” we used our newfound knowledge in some good
discussions about what a chemical is and isn’t. By the end, many students seemed to shift their understanding
toward a broadened view of how chemicals affect our lives (and make up our bodies).
We concluded our investigation of chemistry by examining commonly found minerals on the Earth’s
surface. Students closely observed ten mineral samples and learned how to conduct tests that are used in
identification. This work concluded in a scientific summit in which students used the evidence they had gathered
and verified each other's work to make sure that samples were correctly identified. I was impressed by the
collaborative atmosphere and their understanding of how to use evidence to support claims.

This year, third and fourth grade students explored circuitry, ecology, physics, and hydrology.
Framing questions included:
■
■
■
■
■
■
■

What do students need to know to work independently in the science room during lunch choice?
What are electric circuits? What can we build with them?
How does your environment affect your daily life?
How do variables like stored energy, weight, and friction affect motion?
How can we experiment to improve our designs?
How can we use math to examine data and make decisions?
How do water and land interact?

Third and fourth grade students approached these questions through observation and experimentation. Our
investigations were supported by reading, writing, and sharing ideas during group discussions. We began the year
by getting reaquainted and practicing how to use available tools and materials during lunch choice. Many students
regularly took advantage of the science “workshop” time to collaborate and build wonderful new creations. In
October and November, students developed engineering skills through an open-ended approach to learning about
electric circuits. Each class began with a ten minute mini lesson about a new concept like making switches or
identifying conductors and insulators. Students then had the rest of the period to practice and expand their new
skills by building things that interested them. (You may have noticed a little “jitterbug” dancing along your kitchen
counter at home.) They learned a lot through trial and error, helping each other along the way. I was really
impressed by the way the groups embraced a “workshop mentality,” tackling challenges and remaining optimistic
when things didn’t go as planned.
In December, the groups switched to gears to examine the interaction of human needs and the environment.
We began with the story, Beatrice’s Goat, and thought about the qualities that distinguish different habitats. This
led to learning about the characteristics and locations of major biomes in the world. Students reflected on how
organisms adapt (and are adapted) to their surroundings and how humans meet their needs in a variety of settings.
The unit concluded with a simulation in which students worked in groups to research and select plants or animals
that might be helpful to people living in different parts of the world.
In January, students worked together to build standardized catapults and discuss how energy was stored in
the design. They isolated and tested variables like angle of launch and evaluated experimental evidence. This
physical science investigation was extended through studies of “invisible forces.” Both groups investigated
balanced and unbalanced forces using videos, tug-of-war games, and experimentation with hopper popper toys.
Students also experimented to find ways of reducing friction on a slide. In the quest to create the fastest possible
ride, they first constructed a model to test materials and then tried out the most promising types on the lower field
slide. This was great fun and helped us have informed discussions about the benefits and limitations of models.
In the spring, the groups studied water and land interactions through experimentation, modeling, and
reading. They explored the properties of water, practiced using water cycle vocabulary in short stories, and learned
about watersheds by building and spraying three dimensional models. We also examined a topographic map of the

Miquon watershed and learned how everyone in a watershed is connected. This led to a water filtration project in
which students designed and tested filters with the goal of removing increasingly difficult contaminants from water
like soil, dye, and soap. When it comes to clean water, students learned that slow filtration is the way to go. We
concluded our study with a trip to the Philadelphia Water Department clean water treatment plant on Belmont
Avenue.

This year, first and second grade students explored biology, ecology, carpentry, physics, and meteorology.
Framing questions included:
■
■
■
■
■
■
■

What do students need to know to work independently in the science room during lunch choice?
How can we experiment to learn more about what lives at Miquon?
How can we use tools to modify materials?
How do special features (adaptations) help organisms survive?
How do we describe and measure the weather?
What makes an effective model in science?
What are the properties of objects? How can they help us identify things we find?

First and second graders approached these questions through observation and experimentation. Our
investigations were supported by reading children’s literature and nonfiction, recording observations, and by sharing
ideas during group discussions. We began the year by practicing how to use available tools and materials during
lunch choice. Many students regularly took advantage of the science “workshop” time to collaborate and build
wonderful new creations.
Next, we conducted field studies to find out about the number and type of creatures living on the woodchip
field and lower field. Students practiced sampling techniques, counted carefully, and reviewed each other’s data to
analyze what lives in these two habitats. This led to lessons on classification, the differences between insects and
spiders, and the interdependence of organisms in a food web. We finished these studies with trips to the garden to
harvest and dry producers (plants) for cooking.
Before winter break, the groups began woodworking projects. Students learned how to use hand saws,
c-clamps, and metric rulers to measure and construct basic frames that could be assembled into more complex and
imaginative structures. They jumped into the challenge with gusto and supported each other as they worked. Many
students were also interested in adding motors or lights to their creations and wanted to learn more about the
circuitry materials being used by older students. We spent a day or two exploring how to use these materials safely
and many students chose to include circuitry components in their final design.
In February, our focus shifted to “animal superpowers.” This exploration of adaptations was supported by
curriculum from a new program called Mystery Science. Students watched short videos about the specific
characteristics unique to different animals and then participated in hands-on activities to expand their understanding
of how a particular trait might be advantageous. Our explorations included modeling how different bird beaks work
with different food sources, trying to find camouflaged moths that were hidden around the room, searching for

caddisfly larvae in the creek, and simulating how archer fish capture their prey.
In the late spring, we practiced what it means to be a “weather watcher.” Students learned about the basic
ways in which weather is typically described (temperature, wind, sun/shade ratio, and precipitation). We then
investigated each component in more depth and practiced using the tools of the trade. Both classes really enjoyed
using thermometers to measure temperature changes and estimating wind speed using the Beaufort Wind Scale.
This unit concluded with a study of cloud types and a purely observational day spent “sky sketching.”
We finished the year by talking about how some plants at Miquon compete for resources and quickly
reproduce. We then harvested and dined on invasive garlic mustard, confirming that everything tastes delicious
when mixed with olive oil and salt.

This year, nursery and kindergarten students explored biology, physics, and gardening.
Framing questions included:
■
■
■
■

How can we use our senses to learn about the world?
How can we use tools to learn about our surroundings?
How can we affect objects to make them behave in a certain way?
How can we use clues to make reasonable guesses about what has happened or what will happen?

The nursery and kindergarten approached these questions through observation and experimentation. Our
investigations were supported by reading children’s literature and nonfiction and by sharing ideas during lively
group discussions. Classes were most exciting when students suggested ways of using materials that I had not
anticipated. Their creativity and ability to see objects in a new light was inspiring.
Science included time to observe and take care of a variety of creatures including composting worms and
Madagascar hissing cockroaches. Outdoor learning included hikes, gathering dried flowers for Thanksgiving
bouquets, and tasting foods from the garden. Kindergarten outdoor learning also included listening hikes, scat
tracking, and harvesting black walnuts.
Nursery children explored simple machines by testing ramps, catapulting with levers, and using pulleys.
Kindergarten explored physical science themes through the study of balance. The books Just a Little Bit and Mirette
on the Highwire were used to help students think about how weight and position affect balance. Children then built
and tested seesaws, designed fingertip balance toys, and learned how to compare mass in balance pans.
In January, both groups learned more about how animals stay warm in winter and tested different insulators
to keep their hands warm in a bucket of ice water; they were surprised at the effectiveness of air as an insulator and
loved feeling the squish of Crisco-filled “blubber gloves.” Since it was prime time for sneezes and coughs, the
kindergarten practiced hand washing through experiments on the best combination of water (warm or cold) and soap
(with or without) to remove pretend germs (oil and cinnamon) from our hands. The winter cold also offered
opportunities to learn about changing temperatures, freezing and melting, and how to make maple syrup snow taffy.
Kindergarten also explored magnetism by using magnets as a tool to sort items, cast “repel” and “attract” spells, and
paint using a “magnetic brush.”

During the spring, both classes shifted to an outdoor focus. We planted peas and beans in the garden,
sampled herbs, and made our own fertilizer from worm castings. (The cups of castings and water were
affectionately dubbed “worm poop smoothies,” just in case you were wondering.) Kindergarteners also explored the
campus from the perspective of a bird and looked for as many food sources as possible during our bird menu
scavenger hunt.
Lunch Choice and Mini-courses
In addition to scheduled classes, many children in first through sixth grade also enjoyed visiting the science
room at lunch choice to build creations, extend explorations from class, practice woodworking, and just hang out. I
really enjoyed getting to know students in this way and during our more personal mini-course times. In the fall, I
co-taught woodworking with Lynn, in the winter, Marie and I co-hosted whittling, and in the spring, I shook things
up with the Dance Games mini-course.
Thank you for supporting your children’s interests and encouraging them to be curious, creative
investigators. Their enthusiasm is what made our time together this year so much fun!

