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Disciplinary Disposition

O Disciplined ways of knowing
O Epistemic culture (Knorr-Cetina, 1999)

O Configuration of social, cognitive, and material
mechanisms



Modeling

O  Model-based reasoning practices are the signature
of research in the sciences. (Nersessian, 2008)

O Students participate in forms of modeling practices to
address questions about natural systems.

O  What forms of modeling are accessible to
youngsters?



Development of modeling
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Modeling means coordinating:

Questions
Measures

Representations

b .00 5

Materials, instruments, observation schedules,
experiments

Data and data structures

Potential claims and argument



Long-term perspective

O Students at all grades involved in continuing
ecosystems investigations

O Levels of modeling work, questions, conceptual
tools

O Emphasis on building students ecosystem
knowledge and modeling capacity across grades



TeacherResearcher Community

Lessons 6 and 7
Viewing Plant Life

Materials:

Investigating Plant Life

“| see two hotdogs on that cattail .”
This child identifies an ottribute thot distinguishes the plent es o Wide Lecf Catteil end not a Norrow Leaf CotMail.

Broal-Leafcattstl
e r——

Day 6

Viewing Plant Life

Reed Pond Circle, by Betsy Franco ond
Stefano Vitale and notice the illustrations of
plants in the pond.

View the plant field guide slide show.
Encourege students to read the oftributes and
to “spy” them in the photos.

Day 7

Investigating Plant Life

Prior to visit: Place the plant field guide signs
near matching specimens. Space the signs o
surround the pond. Dig up a few of the plants
to show root structure.

Establish rules for the pond visit.

Gother students near the Nerrow Leaf Coteil
sign to listen to a brief history of the pond.

At this time, students cre given instruction on
how to use the plant field guides: Look ot the
photo of the plent, read the attributes and
ploy *I Spy” to find the recl plont nearby.

The remaining time is spent with o free flow
movement of students stopping ot field guide
signs, playing “I Spy” and sketching plants in
their science journcls. Students moy copy the
names of the plonts from the field guide signs.

‘Wash hands ond gather for ¢ woter break.

About 10 years ago, there was no
pond here. It was o flot field of gross ond the

herses to a different field so he could plant
pumpkins here. He took down the feace ond
had o huge pumpkin potch and neighbors
from across the street would wolk here to pick
their pumpkins for Holloween. After o few
more years, he decided that he didn’t want fo

drain and below the street until it empties into
the Mill Creek.
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Pedagogical Principles

Learn in depth: Big ideas

Generate fruitful questions

Develop conditions for seeing

Invent and critigue measures

Develop representational competence

Participate collectively



Disciplinary themes

Variability
Difference — Distributed Organism Assoclation— Interaction
Space Population



Constructs

Initial Developing Stabilizing Emerging
Select & Represent Represent Describe
represent change as change as covariation
relevant difference rate/changing among two or
Individual attributes of rate more rates of
Change organism change
Physical Remnant Tables, Bivariate
models, models (e.g., Cartesian display,
drawings, Venn pressed plants), system, linear function
diagrams paper strips, function (exponential,
MEeasure logistic)
Observe/inscrib Construct Represent Develop
e difference measures of individual process models
individual differences as and evaluate
difference distribution model fit
Variability Drawings (e.g., Tables, lists Frequency Chance models
morphology of displays, of distribution
soldier fly vs. statistics
beetle larvae),
remnants
Identify Produce Describe Characterize
attribute of a qualitative change over population
population description of time for a single growth
. change in variable
Populxtion attribute over
Change time
Measure Counts, Piece-wise Function
difference, table linear change,
distribution
Consider place Relate place and Partition place Model
and organism organism by and consider interactions
using analogy to considering effects on among
humans needs of survival and organisms and
organisms reproduction of place to predict
organisms stability and
Ecosystem transition
Narrative Drawings, field Maps, sampling Electronic tools
guides schemes, for model
(constructed by models of construction

teachers,
students)

chance variation




Level 4 of 7: Survival of organism in particular habitat
Consider how particular qualities or partitions of the environment affect the survival and

reproduction of organisms.

Learning Performances

Examples

4A Pose question about how particular * “How much sun does this plant need to
qualities of environment affect survival. flower? Will it get enough here?”
“Who lives near the shore and why do
they live there and not somewhere else?™
4B Use coordinates or related means to “This map of the pond helps us find the
describe locations within a large-scale same place in the fall and the winter,
space. even though things look different in the
fall.”
“This profile of the stream bottom shows
how the bottom changes from the bank to
the middle.”
4C Identify and measure microscopic or “When the pond freezes, the dissolved
invisible qualities of place, assisted by oxygen 1s 2mg/L. near the bottom during
tools such as soil moisture meters, the middle of the winter.”
thermometers, and dissolved oxygen “The speed of the water in the stream 1s
meters. changing with depth.”
4D Consider how attributes or behaviors of “The water in the river near the bank 1s
an organism suit that organism to use the moving more slowly and that helps the
resources available in a partition of place clams stay there and eat. But in the
or time. middle where the current is fast, clams
can’t get a grip.”
4E Determine and apply partitions in order “This side of the hill 1s on the north, and

to predict or explain relative abundance
of organisms.

the way it slopes means that there 1s very
little sunlight. That may be why we are
finding fewer saplings on this side of the
hill than on the top.™




Pedagogical principle:
Generating fruitful questions
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Pedagogical principle:
Developing conditions for seeing
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