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Small Creatures Under the Microscope: Part Two

—The Exploratorium

Tuesday, March 11, 2008
6:30 p.m. to 8:00 p.m. Eastern time



Agenda:

. Introductions
. Tech-help info

. Web Seminar tools

1

2

3

4. Presentation
5. Evaluation

6

. Chat with the presenters
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Supporting the NSDL
Presenting Team is...

For additional Tech-help call:
Elluminate Support,
1-866-388-8674 (Option 2)

http://nsdl.org

Jeff Layman
Tech Support,

NS

A

Jlayman@nsta.org
7/03-312-9384
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We would like to know more
about you...
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'] Participartts

4
) ||._!-,-|CH]|_I| It||i-t| Marne

L & # i &k Flavio Mendez {Mod... A

@ Leia (Me)

How many NSTA web @
seminars have you attended?

(9% 3
{"-1# @ & Participarts ']""

Use the letters A-E located at
the top left of your actual
screen to answer the poll

A. 1-3

B. 4-5

C. More than 5
D. More than 10

E. This is my first web seminar
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- Where are you now?




What grade level do you @
teach?

A. Elementary School, K-5.

B. Middle School, 6-8.

C. High School, 9-12.

D. | teach undergrad and/or grad students.

E. | am an Informal Educator.
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THE NATIONAL SCIENCE DIGITAL LIBRARY

Today’s NSDL Experts

Dr. Kristina Yu, Microscopist and Staff
Scientist, Exploratorium

Dr. Karen Kalumuck, Biologist and
Educator with the Exploratorium Teacher
Institute

expl O ratorium’
et a prcepio
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Microscope Imaging Station
at the Exploratorium
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The MIS Website - a digital resource for PEI
microscopic images and classroom
explorations

1. Features of the MIS website:
e an overview of contents & types of images

2. Classroom Explorations
e an overview of the activities and features

3. Examples of Classroom Explorations
 What's the Size of What You See?

e Genetic Crosses
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Where do you teach? Stamp your
answer!

121 (3l 2/ =1 =1 3
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Life through the lens

Activities About

Stem cells
Cells with potential

e
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P2

www.exploratorium.edu/imaging_station

Features: Articles about researchers & their
work, multimedia related to the story

Gallery : A collection of still images and movies
highlighting organisms and cells used
In biomedical research.

Activities: Image-based classroom explorations
developed and tested by the
Exploratorium Teacher Institute.
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Let’'s pause for
guestions from
the audience....
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_» Life through the lens

Home Features Gallery Activities About

Features

Sea Urchins

Insight Iinto genes,
reproduction, and cancer

* Full Story

Blood

The body's vital defense
force

NSDL
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It's Time to Play: Name That Model Organism!
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www.exploratorium.edu/imaging_station/
activities/classroom/classroom.php

» Life through the lens

Features Activities Abou't

Classroom Explorations

Characteristics of Living Things

» OEmervation J e ol
- S e
{ eaf ' L L
fysis | R s

Explorations HISHE
b Madal ArgaTETS y

L]

What's the Size of What You See?

Wallpaper
Having Trouble?
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Elodea Explorations

« Cell biolegy
« Math In sclence

ciples of plant ceff
function, and size
with videos and still images.

k Go

Model Organisms

«» Resgarch tools

Presents model organisms and

information about research in
hese organisms are

Wild Type and Mutant

« GEnetcs

Presents genetic terminology
and fruit fiy genetics by
comparing wild-type and
mutant fles.

NSDL
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Genetic Crosses

» GEnetics

« Inheritance pattemns

Uses fly cutouts and Punnett
squares as tools for predicting
the products of genetic crosses.

* Go

Broken Hearts

» Physiology (heart)

= GEnstics

Compares human and zebrafish
hearts and shows how mutant
rehrafish help unfock mysteries
of human physiology.

Zebrafish Development

« Developmental biology

& Mitosis

Uses videos and still images to

show how a baby zebrafish
lops from a single cell,

NSDL

( SEMINARSO‘
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Activities

Classroom

Explorations

k  Characteristics
of Living Things

B What's the Size

Elodea
Explorations
Model
Organisms

Wild Type and
Mutant

Genetic Crosses
Broken Hearts
Zebrafish
Development

Flipbooks

Wallpaper
Hawving Trouble?

NSDL

THE NATIONAL SCIENCE DIGITAL LIBRARY
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4+ Life through the lens

Home Features Gallery Activities About

Classroom Explorations: What's the Size of What You See?

Objectives »Link to Student Pages

Materials & Equipment

* To calculate the size of microscopic specdmens using « a computer and projector
a scale bar. = ; :

# a tech center (if available)

objective lenses in a compound microscope, and to + student pages with sample
use this number to calculate the size of microscopic answers

specimens. image of red blood cells
image of Volvox globator

Getting Started image of sea urchin sperm

sea urchin embryo cell
division movie
= Project the image of red blood cells. How large -
- i h = Materials Per Pair
are the cells? Can students tell?
s Turn on the scale bar, and explain that scale bars * compound microscope
are often superimposed on images to help the

, « prepared microscope slides
viewer understand the size of what they see,

or slides and specimeans

NSU.
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+ clear metric ruler with
millimeter divisions

Procedure

Part One: Using scale bars

Group Size

1. Have students read the first problem on the
student pages. Ask several students how many red
blood cells they think would fit, end to end, along
the scale bar in the image. Take the average of
their estimates (which should be about six cells),
and tell them to use this number for the
denominator of the fraction in the equation. Then
have them calculate the diameter of one red blood

* pairs & entire class
Preparation

+ Preview the Images and
movie listed under Materials
& Equipment.
Download the student pages
and provide them to the

NSDL

THE NATIONAL SCIENCE DIGITAL LIBRARY

http://nsdl.org

4. Open the sea urchin embryo cell division page.

cell (which is about 0.008 mm) by dividing the
length of the scale bar by the number of cells.

The remaining images may be projected for the
entire class, or students can work independently,
following the links and instructions on the student
pages.

. Project the image of Volvox globator, and give

students time to read about and briefly discuss
this organism if it's unfamiliar to them. Then turn
on the scale bar, and have them do the second
problem.

. Project the image of sea urchin sperm, turn on

the scale bar, and have students do the third
probliem.

class. If you dont have a
tech center, print and
duplicate the student pages.
You can make extra rulers
by placing clear rulers on a
copy machine, copying them
onto an overhead
transparency, and cutting the
transparency into strips.

Alternative Approach

* Students may follow the

links and instructions an the
student pages to complete
Part One independentiy.

Play the movie (you'll need to replay it several times), and turn on the scale bar
beneath the image. Have students do the fourth problem. Tell students that they
should use the external membrane as the embryonic boundary for their calculations.
(In the video, a single fertilized egg completes two rounds of cell division, becoming

SEMINARS&



What's Going On?

The magnifying power of most ocular lenses on student microscopes is 10X. Objective lens
magnifying power may vary depending on the brand of microscope. In general, most
student compound microscopes are equipped with low power (4X), medium power (10X),
and high power (40X) objective lenses. The higher the magnification, the longer the barrel
of the objective lens.

Total magnification

The total magnification of the image that reaches the eye through the microscope ocular is
the product of both the ocular magnification and the objective magnification. Using the
example above, the total magnification of low power Is 40X, medium power is 100X, and
high power Is 400X.

Field diameter

Field diameter is determined by the number of millimeters observed to fit across the
diameter of the field of vision. The lower the magnification is, the larger the field of view.
The field of view can vary significantly based on the brand of microscope. For example, the
field diameter of a "typical™ 10X objective (100X total magnification) can vary from about
1.0 millimeter to 2.0 millimeters. As the magnification increases, the amount of surface
area in the image decreases: Magnification and field diameter are inversely related.
Students can easily see this by looking at the ruler with different objectives, and they can
now apply their knowledge to determine the size of genuine specimens.

Related Activity

r Elodea Explorations

NSDL s
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Poll Question!

What is the diameter of an ?
Individual red blood cell?

A. 1mm?

B. 0.008 mm?

C. 0.01 mm?

WEB |
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| What Is the diameter of an
Individual red blood cell? ?

A. 1mm

B. 0.008 mm

C. 0.01 mm
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Name Date

What'sthe Size of What You See?

In this activity, you'll learn how to use scale bars on images and movies, and find
out how to calculate the size of specimens you examine with your compound
microscope.

Part One: Using scale bars

1. Determining the size of a red blood cell

Observe the image of red blood cells. Notice that the scale bar says “50um,”
which i1s 50 micrometers or 0.05 mm. Estimate how many blood cells could fit end to
end along the scale bar. Now, use the equation below to calculate the size of an
individual blood cell:

0.05 mm (lenegth of scale bar
(leng > ) = mm (diameter of 1 cell)

number of cells that fit along scale bar

Your calculalions:

Diameter of one red blood cell: (Don’t forget the size unit!)
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Let’'s pause for
guestions from
the audience....
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Which of these Is the wild type?
Stamp your answer
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MName

Meet somemutant bt flwes

* Fill in the fiest theee colwnms of the tahle as+o

w teacher showes

U Imases of mutant

flies and wald-tyrpe flies, Your teacher wall help smuwedh the last theee colwmns,

Date

Fur Desorap tion of Duu:TtIm of Descrption of Fhenotype Inhertance Fossble
eyes wings bodyoolox pattem of genotypes
mulabon
A .
++,
} tound, red izht, long, b, wild-type i Y o+ 7 o,
rounded at ands PECassTTE
mutations
B J
C Z;-"
D 1i L
| a
| i
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_ Life through the lens

Home Features Gallery Activities About

Activities

Classroom Explorations: Genetic Crosses

Classroom
Explorations

* Characteristics
of Living Things Objectives » Link to Student Pages
What's the Size

of What You Materials & Equipment
5*1313-‘ « To understand genetic inheritance patterns in the
E‘.?E::faﬂms fruit fy. « images of fruit flies (

L & To use Punnett squares to predict the results of v il
Mode! i SR = - file) or individual images
OrosAkms genetic crosses and determine the genotypes of the student pages with sample

A ; arent flies in a particular cross.
Wild Type and parent flies in a particular cross Brewars

L Drosophila pupae
Getting Started development video
{optional)

& a computer and projector

Broken Hearts
» Fabrafish
Development & You may wish to familiarize students with Group Size
Flipbooks Drosophifla melanogaster by doing the activity wild » small groups
Wallpapes Type and Mutant, which uses Dr‘cnzn;;_rh:.'a images = ;
to introduce students to genetic inheritance. (Even reparation
Having Trouble? if you don’t do this activity with your students, you « Download the images of fruit
might want to read the section called "Primer on flies. There's a separate

NSDL
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Poll question!

How have you experienced the
Exploratorium?

A) Visited the museum

B) Attended a Teacher Institute at
the museum or at a conference

C) Use the Exploratorium website ?

D) This is my first experience!

NSUA seminarsg
/“\ SEMINARSgp
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expl ratorium”

the museum of science,

N
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Exploratorium Teacher Institute

www.exploratorium.edu/tl

a.-:plOutarl wim

NSDL
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S Exploratorium

Teacher Institute
(T1) has been &
professional
hame for middle
and high school
sclence teachers for over bwenty
years. (11 brochure in PDF)

The T1 offers a rich mix of hands-on
activities based on Exploratorium
exhibits, content-based discussions,
classroom materials, web-based
teaching resources, and machine
shop experiences.

We offer Summer Institutes and
district-wide in-services for both
new and experienced teachers. Our
growing family of alumnl may also
attend a variety of Saturday
workshops. All program participants
are provided with stipends for
attending our institutes and
workshops.

knowledge of science
while learning how to
bring the

Exploratorium's hands-

|on philosophy of |

SIEXPLORE | 5% EDUCATE

oy VISIT & PARTNER

ALUMMNI RESOURCES

This is a password protected
area for Alumni of Teacher
Institute Programs.

Problems? Email
kdrachler@exploratorium. edu

(HEWE]

TEACHER INSTITUTE

TI Summer Institiute 2008 Applications
are on=line. Application deadline is April 1st.
Notifications are sent back ko you soon after.
To find out more about the institute and get
an application, click here.

Want to know more about the Teacher
Institute’'s Summer Institute for
educators? Then listen to our podcasts!
Whether you're a teacher interested in
applying to our Classic Summer Instibute or
you've already been accepted into it, you'll
find detailed descriptions of the summer
experience in these audio programs.

Full Version: 26 minutes. 9.2 MB
“Lite" Version: 11 minutes, 3.9 MB

The Teacher Institute
21st Anniversary party.
See the pictures by clicking here.

Teacher Institute
Conference Sessions
Information and session hand-outs can be

classtc summer institute|
new beacher program
learming studic
ACTIVITIES/RESOURCES
science snacks

fron sclence teacher
online activities
hands-on activities
digital Hbrary
puiblications

AT THE MusEUM

Supported with great
generosity by,

@

Hational Science
Fo iz ticn

Carnegie Corporation
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Dr. Kristina Yu
Kristina@exploratorium.edu

Dr. Karen Kalumuck
Karenk@exploratorium.edu
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SNEAK PREVIEW:
Next seminar in the NSDL series on April 15t

PRISMS

Phenomena and Represartations for thé
Instrudion of Sdence in Middle Schools

http://prism.mmsa.org

It's Alive—LIife Science Resources for
the Middle School Classroom

What do | look for when choosing
online resources for more effective
teaching of learning goals?

NSO s
“ SEM!NARS&

http://nsdl.org



http://prisms.mmsa.org

PRISMS

Phenomena and Represartations for thé
Instrudion of Sdence in Middle Schools

A collection of online resources In science reviewed
by experts, including middle school science teachers:

e Description
e Content alignment
e Quality of instructional support

o Additional notes

MU WEB _
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Is the relationship between
the phenomenon and the

learning goal made clear?

http://nsdl.org

Field of sea urchin embryos dividing o

» Resource Copyright Owner. © Exploratonum
= Type of Resource: wdeo/guicktime
(Phenomenon)

# Learning Goal: Celis repeatedy divide 1o make more calis for growth and

repair
Detailed Review
Description
Ths phenomenan is cedl division of multiple Séa urchin @mbryos, as shown
during a 4 hour ime lapse ideo. The process of cell division is shown
repeatedy, S0 that clusters of multiphe cells ane present at the end of the video
Content allgnment

The resource addresses the aciual substance of the leaming goal rather than
st Bl lOpic

Explanation

The resource shows thit prociss of cell dasion repeatedly, so that clusters of
multiple cells are present al the end of the wdeo. The texd below the wdeo states

“A hedd of sea urchin embryos (Lytechinus pectus) that were leriized af the same

time drade in near-synchrony " This explains why the celd clusters are doading in
i Same bime

Scope

Phenomenon:

_ Sea urchin embryo

cell division

L earning goal:

Cells repeatedly
divide to make
more cells for
growth and repair

Is the phenomenon likely
to be comprehensible to
students?

WEB _
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Go to http://nsdl.org and click
on the K-12 audience page to:
e Download our Seminar Resource List

o Utilize our blog featuring our presenters for
the Seminar Series sharing their insights on
careers in science and science education:

http://expertvoices.nsdl.org/200/fall-nsta-sems/

-
’J

G

———
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luminate

Where Bright Ideas Meet.

N
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http://www.elluminate.com



v Back to M5TA.org  » Contact U= » Help

EmLeoming Cenfter

My Account Subjects Learning Resources
& Opportunities Development Tools Administrator
; S : : Login
Welcome to Your Professional Developmeant
The Leaming Center is NSTA's e-professional development E-mail | |
portal to help you address your classroom needs and busy Password: | |
schedule. You can gain access to mare then 2,600 diferent
resources that cater to your preference for Iearm’ng. Cver
00 hundred resources, such as journal atticles, scignce | i ]
objects and web seminars are available for ree. A suite of i © el Ameriuarae o e
practical tools such as by Library, My Transcript, and My Professional Development Plan £ prsmword _
t Lost pessword? Recover it here.
and F'l:ur’rfnlu:u tool help ¥OuU organize, personalize, and dl:uc:umerrtﬁ,n:uur groveth aver time,  Ticmier o
e e e TN | .
i ke ey 2 - i = Featured PO Opportunity
@ See all FREF Resources. Advanced Search - -
By Subject By Grade Level By State Standards
: ; HESEAHGH UF‘DATE
© Earth & Space Science © Elementary Find resources bazed on their
correlation to yvour state -
0 | ife Science B Widdle School e " NSTA Symposium
o - : B j Mational Conference
Phy=ical Science High School Coming Soon! Boston, MA
8 College March 27-30, 2008 &
Underwritten in part by NSF, NASA,
Do-lt-Yourself Learning @ Live Online Serminars & Classes and NCAS
Learn at your own pace online with these 1-2 Learn online from certified instructors with
or 8-10 hour interactive activities. vour colleagues. 1-2 hour seminars, week and

month long courses are available. Earn state

http://learningcenter.nsta.org




National Science Teachers Association
Gerry Wheeler, Executive Director

Frank Owens, Associate Executive Director
Conferences and Programs

Al Byers, Assistant Executive Director e-Learning

NSTA Web Seminars

Flavio Mendez, Director
Danielle Troiano, Project Coordinator
Jeff Layman, Technical Coordinator
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e How to Maximize Your
NSTA Conference Experience

March 12, 2008

« NSDL.: It's Alive--Using Online Life
Science Resources in Middle School
Classrooms

April 1, 2008
http://learningcenter.nsta.org
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Web Seminar Evaluation:

Click on the URL located on the
Chat Window



