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TPD Goals

Understand the science of
atoms and molecules (SAM)
and how It connects with
current curriculum.

Implement SAM learning
activities in current curricula.

Provide related IT career
Information.

Utilize guided inquiry of SAM
models in teaching.




RI-ITEST Goals

* |mprove science content knowledge.

* Increase student awareness of related computer modeling
careers.

* Bring together a more connected understanding of how the
world of atoms and molecules links physics, chemistry, and
biology.

Wildlife Biquglst:




Inquiry Is Key

Going deeper can simplify science.

* Most scientific phenomena can be explained by fundamental
iIdeas of energy, force, the atomic nature of matter, and
equilibrium.

® Science through this lens is more connected - less individual
facts to “memorize.”

Conceptual understanding Is the goal.

Utilize interactive models, to allow inquiry
at the atomic level.

Teachers are essential for inquiry
approach to work.




SAM Activities

Physics Chemistry Biology

. Diffusion, Osmosis, and Active
Energy

Electrostatics Intermolecular Attractions Four Lgﬁ:itﬁfrgmtem
g Molecular Geometry Protein Partnering and
Electricity Functi
Solublllty vnetion

Atoms and

) . _ Nucleic Acids and Proteins
Newton's Laws at the Atomic Chemical Reactions and

Atoms, Excited States, and
. Photons : .
nght Chemical Reactions and Photosynthesis

Energy
Spectroscopy




Interactive Models

OUTSIDE CELL MEMBRAMNE INSIDE CELL OUTSIDE CONC. INSIDE CONC.
-~ CO; Oz COz; O

( D oxygen

CO, concentration low '} | CO, concentration high '} |

O, concentration none |4 | 0, concentration none |4 " raset

When the model is stopped, you can drag the mouse over one or more molecules to highlight them.

!::! Take a snapshct of the model above




Embedded Assessments

What is true of the rate at which molecules move
Into and out of the cell at equilibrium?

" ) A. More move into the cell than out of it.

") B. More move out of the cell than into it.

_) C. Equal amounts move into and out of the cell.
) D. They move randomly, so it is not predictable.

"

" Check Answer _'




Embedded Assessments

“l like the Check Your Answer thing —

it gives me reinforcement of my
understanding of the concepts.”



Embedded Assessments

Cells generally stay in equilibrium with their surroundings. What
are two ways you know the cell has reached equilibrium?

|| A. Water stops flowing into and out of the cell.

" | B. The concentrations inside and outside of the cell are the same

' ! C. The esmotic pressure inside and outside of the cell is the same.

' D. The cell gets as small as it possibly can.

(" Check Answer )




Embedded Assessments

Describe how the chemical energy in ATP is
converted into electric potential energy. (hint)




Embedded Assessments

Set up the model so that it is IN equilibrium. Then
use the "snapshot” button below the model to take
a picture of your setup. Use the "open” button
below to place that Iimage here.

Click the Open Button,
and then drag a thumbnail here.




Embedded Assessments

“Students begging to do more units on the
computer ... [and] ... writing more than they
usually do in response o something they did
only moments before.



Structure of Activity

Introduction

Several pages of interactive models
iInterspersed with embedded assessments
of various types.

Check answer option included in main
body pages.

Summary page with no check answer.



Constructing Activities

* Use Molecular Workbench
* Flexible Tool
* Allows for importing any Java applet
e Can even be used just for surveys

* Transitioning to new portal/authoring
system.



Materials Development

* Teacher/student portal and reporting.

Home Activities About Getting Started

FAQ Requirements Support

Already Signed
Up?

Username

Password



Teacher Reports
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Teacher Reports
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Teacher: Daniel Damelin
Class: chem1
Other Group Members:

{ Print )

1. Compare the motion of the air molecules at high and low temperatures.
They look the same to me.

4. Which type of atom has the greater mass?

@ The pink atoms.

17. Take a snapshot of the model that shows thermal expansion, and then follow the
instruction below to drag in the snapshot image.

.
*
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18. Take a snapshot of the graph that shows the increasing of energy when heated, and
then follow the instruction below to drag in the snapshot image.

50
0




Teacher Reports

What did you observe about the kinetic energy (KE) of the atoms? (hintd)

. Some atoms have almost no KE.

. Each atom keeps the same KE.

. All atoms have the same KE.

. An atom's KE is changing all the time.
5. BothAand D a 2

Frequency Graph

Answers
TestA Damelin & Some atoms have almost no KE.
TestB Damelin @ Some atoms have almost no KE.

TestC Damelin & Both A and D are true.

Dan Test No Answer




Molecular Concept
Inventory (MCI)

* Pre-post test of student and teacher
knowledge.

* Students took subject specific test.

e Teachers took combination of student MCI
tests.




Molecular Concept
Inventory (MCI)

* Molecular concept tests covering Physics,
Chemistry, and Biology

33. Imagine a cell that has a membrane through which potassium ions
freely enter and leave. Suppose this cell contains a high concentration of
potassium and is put in distilled water that has no potassium. Which is
the BEST description of what will happen?

a) All of the potassium ions will leave the cell.

b) Potassium ions will move only from high concentration to low

concentration.

c) Potassium ions will leave the cell until there is the same

concentration of salt inside and outside the cell.

d) (correct answer) Potassium ions will reach a point when they will

continuously enter and leave the cell at equal rates.



Research Findings
Some Stats

* Since project started 177 teachers
registered In portal, with 11,368 students
In those classes.

* |[astyear about 4,600 students ran
activities, generating 17,000 reports.

* Doesn’t pick up DVD/LCD only usage.



Student Impact

* Do understand science concepts better
after using the RI-ITEST program?

* 59% yes

* Do you feel that you are more interested In
science as a result of working with RI-
ITEST?

* 29% yes



MCI Results
Cohort 1 - Bio

Biology MCI Results - Cohort 1 Year 1
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MCI Results
Cohort 1 - Chem

Chemistry MCI Results - Cohort 1 - Year 1
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MCI Results
Cohort 1 - Physics

Physics MCI Results - Cohort 1 - Year 1
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MCI Results
Cohort 1 - Teachers

Cohort 1 Teachers MCI Results
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MCI Results
Cohort 2 - Teachers

Cohort 2 Teachers MCI Results
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Score Increases related to number of
SAM activities completed

MCI score increase vs. number of MCI score increase vs. number of
activities run (Cohort 1 - chem) activities run (Cohort 2 -chem)
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MCI score increase vs. number of MCI score increase vs. number of
activities run (Chort 2 - physics) activities run (Cohort 2 - bio)
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Contact Info

e Dan Damelin
= o The Concord Consortium
The
Concord _
Consortium * ddamelin@concord.org



