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After reviewing the Radioactivity iLab with your teacher, you are going to do the iLab
yourself. You will go through each of the scientific investigation cycle steps, including
researching background information, creating a question to guide your experiment,
designing your experiment, investigating radiation over distance by collecting data,
analyzing your data, and interpreting your data. Use the instructions on the next page
to start the Radioactivity iLab.

In many of the steps, you will be asked to answer questions about the decisions you
make during the lab. Provide reflective answers that demonstrate your thinking about
the scientific phenomenon involved in the lab. When you get to the Analysis step, you
will create graphs of your data. All of your lab journal responses and graphs will be
automatically saved and recorded in a pdf file.

At the end of your experiment, download and print your lab report. Bring this to class to
discuss with your classmates.
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Instructions to Start the Radioactivity iLab

1. Goto http://www.iLabCentral.org/radioactivity. Then click on the curriculum you are
doing to get to the homepage for your curriculum.

®00 Radioactivity iLab Curricula

[« [ » ] [+ ] http:/ ftabcentral.org/ radioactivity/ ¢ (@~ Google )
m iLabs Teacher Network University gmail sesp pandora Google Maps Oncofertilt._.ogle Groups.

n Radioactivity iLab Curricula I

iLabCentral | reras reat Loaing

ilabnetwo

To go directly to the lab:

Professional Development for Teachers:
If you are interested in signing up for an online professional
development session to be trained in teaching the
Radioactivity iLab, email Julia Skolnik at

natha

Radioactivity iLab

Radioactivity iLab Curricula

All High School Versions
In the Radioactivity iLab, students explore how radioactive radiation changes as
a function of distance. Below are all of the high school curricula that can be
used to teach the Radioactivity iLab in different subject areas.
Curricula are available for the following subject areas
BIOLOGY
A

Cell Phone Radiation Curriculum

Primary Course: Introductory Physics

Grade Level: 8 - 12

Driving Question: Am [ frying my brain with my cell phone?

Description: This curriculum sets the Radioactivity iLab in the context of cell
phone radiation, and asks students to think about the risk of using cell phones
at close proximities to their bodies. Before the lab, students learn about cell
phone radiation and potential associated health risks, and think about whether
the Intensity of radiation changes with distance. In the lab activities, students
conduct the Radioactivity iLab, perform analyses, discuss results with
classmates, and run the lab a second time with an informed experimental
design. After the lab, students draw connections between the scientific data
they collected and the real-world problem of cell phone radiation.

Has been taught in: Intro/Honors Physics, AP Physics, Intro/Honors

2. Scroll down to the Lab Activities, and click on the orange button labeled Launch Lab.

If another page doesn’t come
up when you click this link, you
may need to change a setting
in your web browser that
allows pop-ups. For
instructions on how to disable
your pop-up blocker, you can
use the website below for
help:

https://host.softworks.ca/
Agate3/blocker/disable-
blockers.htm

Lab Activities

The Lab Activities challenge students to perform the Radioactivity iLab, collect
data, perform analyses, discuss results with classmates, and draw conclusions
about the phenomenon being studied.

Activity 4: First Run of iLab

Radioactivity iLab Guide
Radioactivity iLab Analysis Guide
aunch Lab
Activity 5: Peer Review & Reflection

Peer Review & Reflection - Student Guide

Activity 6: Second Run of iLab

Radioactivity iLab Guide
Radioactivity iLab Analysis Guide

Post-Lab Activities

The Post-Lab Activities encourage students to draw connections between the
scientific data they collected, and the real life problem of cell phone radiation.

Activity 7: Phenomenon Discovery

Activity 8: Real-World Application

Real-World Application Activity
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3. To enter the lab for the
first time, you must
register for a new

iLabCentral Service Broker

account. Under the log in Welcome to iLab

H 1 iLab is dedicated to the proposition that online laboratories - real laboratories accessed through the Internet - can enrich
bUttonl Cl ICk on regISter i and i ing ed! ion by greatly ding the range of experiments that the students are exposed to in
h f h I d the course of their education.

e re . I yo u a Ve a re a y Unlike conventional laboratories, iLabs can be shared across a university or across the world. The iLab vision is to
share lab experiments as broadly as possible within higher education and beyond. The ultimate goal of the iLab project
Created ahn accou nt enter is to create a rich set of experiment resources that make it easier for faculty members around the world to share their
’ labs over the Internet.

your username and « Readmore aboutiep

password here, and click
the yellow button Log in, basenong
and skip ahead to step 9. Log in

If you don't have an account, reqister here.
Let us know if you lost your password.

Username System News and Messages

AboutUs Contact

4. Create a username. Then, iLabCentral Service Broker
enter your first and last
name and a valid email

Register
address. _ _ _ , _ ,
Fill out the form below to register for an iLab account. You will be be emailed a confirmation.
5. Under Affiliation, select peemane
First Name
Student. Last Name
Email
Aftiaton
6. Under Requested Group, Requested Group (== Nene ==
select Open Experiment Passuord
Confirm Password
Group.

Purpose for requesting account

7. Enter a password of your
choice. You may want to
write your password down
somewhere so that you
remember it in the future.

AboutUs Contact

8. Click Submit.

9. Click the yellow button Launch Lab to enter the lab. Again, if nothing happens when you
do this, you probably need to disable the pop-up blocker in your web browser.
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11.

12.

Fall 2009

You have now entered the
Radioactivity iLab. Begin the
lab by reading the
introductory text and
mousing over the cycle steps
to learn about them. You
may need to download the
latest version of Adobe Flash
Player to view the lab. If you
do not have it, you can
download it at:

http://get.adobe.com/
flashplayer

i La bcentl"a| | Real Labs. Real Learning.

Click to view live webcam

Australia.

What is this lab about?

What can I do in this lab?

Radioactivity iLab

In this lab, you can investigate the intensity of radiation over distance using a radioactive strontium-90 sample
and a Geiger counter, which is an instrument used to measure radioactive radiation.

How does the lab equipment work?

As the strontium-90 sample decays, it emits radioactive beta particles. The Geiger counter detects the number
of radioactive particles that are present at a given distance from the strontium-90 source. This equipment is
located at the University of Queensland in Australia. Click on the webcam to see this equipment live in

™ Following the cycle of steps below, you can investigate how radiation changes over distance by collecting
measurements of radiation at different distances from the source of radiation (strontium-90). Mouse over the
steps below to find out more about each step of the lab. When you're ready to begin the lab, click Start below.

esin ]

[=]- =]
1+

iR
hd

(=] (=) +[=]

| startiab |

Click the Next: Research at the bottom right button to begin the lab.

On the right side of the
screen is your lab journal,
where you will do readings
and record responses for
each step of the
experiment.

On the upper left side are
different views and models
of the experiment. In the
Simulation tab, you can
see an interactive model of
the experiment, which
shows you how beta
particles radiate off of the
decaying strontium-90
sample and are counted by

i La bcentral | Real Labs. Real Learning.

Radioactivity iLab

Simulation Webcam Hide

Geiger Counter Detector

\

radipactive
.- e
® - clectron

Partcles 5
Eecond

Audio: Off

Material: | srontumso ¥

Distances (mm):

Measurement Time (s):
&
Number of Trials:

&

Lab Journal
Research
Click below to read important background information involved in this lab.
How does this lab work?
What is radiation?
What is radioactivity?
What types of ionizing radiation are there?
How is radioactivity measured?

What is strontium-90?

Lab Saved: 07/22/2009 11:38:32 AM

| Next: Question |

a Geiger counter. *The simulation is not real — it is just an animated demonstration of
what happens in this lab. You can adjust the distance away from the strontium-90 that the
Geiger counter measures radiation, by moving the blue slider up and down. In the
Webcam view, you can watch a live webcam of the actual lab equipment in Queensland,

Australia.

On the bottom left side will be your workspace where you will set up and conduct the

experiment.

Page 4 of 6




. Radioactivity iLab Curriculum —iLabCentral.org Fall 2009

Then continue the Research step by clicking on the questions in the journal to learn
background information involved in the lab.

13. When you are finished reading the answers to the questions in the Research step of the
lab, playing with the simulation, and looking at the webcam, click Next: Question.
Continue through the next steps of the lab.

14. When you get to the Analyze step, click on Graph Data to graph your data and best-fit
functions. For each graph you want to include in your lab report, click on Insert Graph
when you have finished editing it.

a. If your teacher has asked you to analyze your data in a spreadsheet analysis tool
like Microsoft Excel or Open Office, click on Export Results in your results table.
Follow the directions in the pop-up window to download instructions for your
version of one of these programs, and click on Export Results for Analysis.

b. Note: If you have left the lab for more than 20 minutes, you will see a message
that tells you that your experiment has been saved, but you have been logged
out. Click OK — this will bring you back to the Radioactivity iLab homepage. Click
again on the orange button Launch Lab. Toward the top of the page, click on
the tab My Labs. Then click on Radioactivity iLab = Launch Lab, as you did
before. Before entering the lab, you will be asked if you want to resume your
existing lab or start a new lab. **Click Resume. This is very important — you
must click Resume in order to access the journal responses you’ve entered for
this lab. You will be brought back to the place where you left your lab —in the
Analysis step.

15. Complete the questions asked in the Interpret step. Then click Download Lab and Exit.
This will prompt you to save your lab report in a pdf file. Save and print this document.

16. Bring both your completed lab report into class.
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Activity Rubric

Total Possible Score: 30 points

Score Reflection Analysis
All answers are complete and clearly Data is clearly labeled and
demonstrate reflection. organized.
The research question is thoughtful All trials and average of trials are
30 and complete. clearly graphed with the linear and
All experimental variables defined in power best-fit functions, equations
the design phase (Distances, and R’ values for each fit functions,
Measurement Time, and Number of and labels for axes with correct
Trials) are clearly justified. units.
Some answers are complete and Data is moderately labeled and
moderately demonstrate reflection. organized.
The research question is somewhat Some data is graphed with best-fit
25 thoughtful and complete. functions, equations, R’ values, and
Some experimental variables defined labels are somewhat clear.
in the design phase (Distances,
Measurement Time, and Number of
Trials) are clearly justified.
Most answers are incomplete and Data is poorly labeled and
demonstrate poor reflection. organized.
The research question is incomplete Data and best-fit functions are not
20 and not thoughtful. properly graphed or labeled.
Most experimental variables defined
in the design phase (Distances,
Measurement Time, and Number of
Trials) are poorly justified.
All answers are incomplete and Data and graphs are incomplete.
demonstrate no reflection.
The research question is incomplete
15 and not thoughtful.
None of the experimental variables
defined in the design phase
(Distances, Measurement Time, and
Number of Trials) are justified.
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