Sample Volunteer Recruitment Flyer

This year our school will be organizing a inter

Science Fair Program for students. Our

students will then present their projects at an I S E F
Affiliated Intel International Science and Ty
Engineering Fair in the spring. SOCIETY
FOR SCIENCE & THE
PUBLIC
Students meet after school for about an hour o

(=or= Students work in their regular science
classes.) Volunteer help is needed in many The Intel International Science and
ways. We need people in the science, medical Engineering Fair (Intel ISEF) is a
or engineering professions to act as “science worldwide program for student
coaches” and mentors to our student scientists and engineers at the high
scientists as well as people with clerical, school level. Each year about 1200
organizational, and/or presentation (public finalists from 53 countries for the
speaking) skills. We need many people who final competition.

will listen to our students explain their work.
No previous experience with science fairs is

Locally, the <supply hame>
necessary!

Science fair held in <city> is the

<community =or=regional =or=

) ) ) state> affiliate of the Intel
Please contact if you are able to assist us in ISEF. Finalists from this fair go to

any way. the international competition.

The Intel ISEF Middle School
Program is intended to support
middle school students in inquiry
activities which will expose students
to research methodology, inquiry-
based learning activities, science
careers and science mentors.
Students are offered hands-on

Thank you! Your help is much appreciated.

You will want to specify details op_portunities to Ie.arn about‘ science
of your program in your letter. fairs, develop a science project, and
to compete for awards. Our
This is just a sample. students will participate in the
Middle School portion of the

<supply name> Science fair this
spring .
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Guidelines for Volunteers

(A guideline on expectations for your Science Coaches and Science Fair Support
Volunteers should be handed to them prior to their first visit to the classroom. Modify
and add any of your school’s policies to this list.)

Make sure you know and understand the school’s policy about volunteers working
with students and follow it. (e.g., Are you expected to check in at school office? Do
you have to wear a visitor/volunteer nametag while in the school building?) Talk to
the science teacher if you have any questions.

O Student confidentiality: Anything the student discusses with you should
remain confidential. If something concerns you, raise it only with the teacher
or school administrator. They will decide on any necessary action.

O Do not allow yourself to be alone in a closed room with a student. Always
have a third person present. It's best to work in an open or community area.

O Avoid talking specifics about the student with their parents. This is the
teacher’s responsibility, and any comments or questions should be directed
there. General positive comments are fine, however.

O Please be sensitive to and respectful of the diverse cultural backgrounds from
which students may come.

O While it may seem helpful for a volunteer to want to assist a student outside
school hours, volunteers must not arrange to meet any student at times or
locations other than the class or Club meetings without prior approval of the
teacher and/or administrator and parents.

O Be sure the investigation and display is the student’s own work. Advising and
coaching are appropriate. Becoming a co-investigator with the student is not.
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Notes on the Four Step Inquiry Model

The student

The student

The student

The student

Develops an Designs an Gathers and Prepares an
inquiry investigation transforms data analysis
question
Do Background Write Clear Plan Data Records Identify patterns
Research Procedures in results
accurately
What is an State Protocols (rules | Do a transformation | Explicitly use

“Inquiry Question”

for repeatability and
dealing with
anomalies.)

that helps answer
the question

results to
answer the
question

Use Operational
Definitions
(Clarifying the
question)

Use concept of “fair
test”

Discuss sources
of error and
limitations

A great question
foreshadows a
good design

A great design
leads to easy data
gathering

A great data
presentation
makes the
analysis leap out.
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How does a lid on a cup affect the rate at which a hot liquid cools as
compared to a cup without a lid?

Data Table:

Time (minutes) Temperature with lid (°F) Temperature without lid (°F)

0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

7.0

7.5

8.0

8.5

9.0

9.5

10.0
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Four Question Strategy for Inquiry Question Development

Student name:

Q1: A topic I can realistically investigate is:

Q2: A usually acts in the following ways:

Q3: I can change the actions of the by changing the:

Q4: I can measure the change of the actions by using a and the units

A question that I can investigate about is:
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Flowchart: From Topic Idea to Fair Day (and other events)

Student brainstorms topic

~_ 7

Coaches send back
comments and/or visit
group

Student finalizes

A 4

Student narrows topics >

Student brainstorms questions

Question is sent
to Coaches

| Student uses investigation format to

question

Teacher seeks advice of
Fair SRC about forms and
strategies

\4

Student selects and
polishes question

~

(Teacher decides:
Does inquiry involve...

write procedure and protocols

Yes, Inquiry involves
one or more items on
the list.

SRC Involvement

Based on advice, teacher helps student revise
design and complete correct forms

Student finalizes
preliminary design

A 4

Coaches send back
comments and/or visit
group

e human subjects
animals

pathogens (including
any molds)
hazardous
substances

DNA

Design is
sent to
Coaches

animal tissue

J

No, none
of these

Student fills in Form 1,

* Teacher signs Form 1 and Form 1B-Part 1

1A, 1B and Research Plan

Student collects preliminary

* Student signs Form 1B-Part 1a

Student completes some
type of data display (graph
or some other format)

A 4

A 4

data and revises design as
needed

A 4

Student completes
investigation data collection

Student begins actual investigation

Student analyzes data:
answers investigation
question, discusses limits and
sources of error.

Student forms are sent to SRC for final review

) \—

Student creates display board

N

N

Student prepares to answer judges’

interview questions and practices
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Student Name

Brainstorming Topics and Generating Inquiry Questions

List four activities you enjoy doing outside of school:

1.

2.

3.

4.
Name at least two science investigations you have done that interested you:

1.

2.

3.

Circle all of the subjects below that interest you: (You may write in others.)

Plants/Flowers Chemicals Electricity Animal Observations
Cars/Ramps Pendulums Music
Household Products Comparisons Weather

You can use any of the topics above to create an inquiry question for your Fair project. Use
the chart below to narrow your topic to a question.

Topic From Above I Wonder About... Materials Available | What I Might Measure

From today’s activities, some questions I may want to investigate include:
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Sample Student Questions: the good, bad and the ugly...

1. When did T-Rex live on earth?

2. Do plants grow better if a little vitamin C is added to their water?

3. How does a volcano work?

4. Which frozen liquid melts the fastest water, milk or Pepsi™?

5. Does your pulse rate increase or decrease after listening to different types of music?

6. How much does a cricket’s blood pressure go up when it chirps?

7. How fast is the current of the Congo River (in Africa)?

8. How tall is the tallest mountain?

9. Which tree on our school campus will be first to lose all of its leaves in the autumn?
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Variables and Measurement

Question: Does your pulse rate increase or decrease after listening to different types of
music?

What is being changed?

What is being measured?

Question: How much of the liquid comes out if we use Coke® instead of Dr. Pepper® in our
demonstration?

What is being changed?
What is being measured?

Question: How much of the liquid comes out if we use cold Dr. Pepper® rather than room
temperature Dr. Pepper® in our demonstration?

What is being changed?
What is being measured?
Question: Which soil type absorbs the most water?
What is being changed?
What is being measured?
Question: Which type of leaf contains the most red coloring?
What is being changed?
What is being measured?
Question: Do Alka-Seltzer tablets dissolve faster in hot or cold water?
What is being changed?
What is being measured?
Look at this one -
Question: Are humid days more uncomfortable?
What is being changed? Humidity

What is being measured? People’s rating of discomfort

Copyright © 2011 Intel Corporation. All rights reserved. Intel and the Intel logo are trademarks of Intel Corporation or its subsidiaries in the U.S. and other countries.
*Other names and brands may be claimed as the property of others.




Student Name Teacher

Research Question Form
Fill in sections 1-3 below and return to your science teacher.

1) What is your question?

2) What are you changing? (Independent variable)

3) What are you measuring? (Dependent variable)

Leave the space below this line for science coaches to fill in

Science Coach Comments:

Coach, can you suggest some key words to help with library or Internet research for science
background on this question?
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Research Question Form (Sample, for Science Coaches)

You will receive these forms filled in by the students. Your task today is to look over the
basic student question (and identified variables) to see if it constitutes something that can
be answered by the student taking data.

Student Name '/\}\ 0\\{\- o /\J/\, School M. \J lQiﬂ Look at the question
Research Question Form  Safe and ethical? Is the
Fill in sections 1-5 below and return to Science Club teacher. question inherently unsafe or
1) Whist § . unethical to research?
is your question? 7
\ . i ; o Clear? Does the student need
\N\n@bﬁ 4al I@fb)( bém‘pera’buf—(/ ’%{ to develop operational
v a(LLS \/‘ Lopps + < pyout definitions for any terms?
- T

2) What are you changing? (Independent variabie)

The 5eedS  worll bhe el ot

diEerenti  em eeratuies. T wil\\ Keep some Look at the variables
W tle Fn‘&,a‘éf,f’:“\e ome v the Kit.en [warmJ S
T Ty S P R - el
3) What are you measuring? (Dependant variable) fairly simple way to monitor
T s\l coont bhow waoamy the
5&“&2&5 S ‘C) rOU)G. i chuaann(_;tglsaglee;ucaanrli:ir;%?

Should you suggest the use
4) Can you easily access materials needed to investigate your question? Yeso Noo of a self-designed scale for

5) Does your question suggest an mvestlgatlonﬂlatﬂls safe and ethical? Yeso Nono some types of variables such

lleave the space below this line for science coaches to fill inj I as “plant health?”
Science Coach comments: . ¢ Adequate Controls? Do you
. BesT? .,Z/ J;f bV, need to make suggestions
R about things to control and
trizan btr 5] aceds thol seqsmenal ? how to control them?
4 . 4

%@&MM@M%_ MakeisORiR R |

Coach, can you suggest some key words to help with library research for and phrases that might help in
science background on this question? background research. [The

— GELMINATION —~ SEED (CAT

student will be using middle
school materials and the
internet.]

In some cases, it will be difficult to write out your suggestions in
a brief format. In this case, it would be extremely helpful to the

student if one of the coaches could personally attend the next
meeting to work with the student.
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Background Research Sentence Starters

The major scientific concepts related to my investigation are ...

Some of the research I found involving shows that ...

The investigation is being done because found that ...

Based on my research, I decided that I should ...

One technique I found to include in my investigation is ...
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Investigation Design Page: Operational Definitions

Sample question:

At which angle do the cars roll off the ramp best?

Possible operational definitions for “roll off the ramp best":

- Roll off the ramp without going over the side
- Roll off the ramp smoothest

- Roll off the ramp farthest

- Roll off the ramp fastest

An operational definition in your investigation design/procedure write-up might
look like this:

I will operationally define “roll off the ramp best” to mean that the car rolls farthest from
the bottom of the ramp until it stops moving.

Fill in your own operational definitions in this format:

I will operationally define ™ " to mean

(You might have to use this format for more than one term.)
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Investigation Design Page: Categories of Variables

Variables where you control the change = “independent variable”
Variables where you measure the change = “dependent variable”

Variables you work to keep the same = “controlled variables”

Dr. Pepper™ and Mentos™ Example
Variables in this investigation:

Things I will modify: I will use bottles of Dr. Pepper at different temperatures. (This
is the independent variable.)

Things I will measure: I will measure the volume of liquid left in the bottle after the
reaction. (This is the dependent variable.)

Things I will control: I will use the same size bottles of Dr. Pepper, the same flavor
of Mentos™ and the same number of candies each time. (These are the controlled
variables.)

Cars and Ramps Example
Variables in this investigation:

Things I will modify: I will modify the angle of the ramp by first using one book
under the ramp then two and finally three.

Things I will measure: I will measure the distance the car rolls off the ramp.

Things I will control: I will use the same three cars each time at each angle. I will
use the same books each time. I will be sure the surface the cars are rolling on is
the same each time - tile floor not carpet. I will start the cars at the same point on
the ramp each time. In comparing results, I will look at how each car did at each of
the three angles.
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Investigation Designh Page: Variables in My Investigation

Things I will modify (independent variables)

Things I will measure (dependent variables)

Things I will control (controlled variables)

Materials Table

Materials that will be used

Item

quantity

size

Example: Test tube

125mm x 10 mm
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Which Procedure Style do you find Easiest to Follow?

Sentence style

Get five craft sticks, and put three of them on the table running in parallel lines in front of
you about 3 cm apart. Attach one of the other sticks in the slots provided along one end of
the first three. Attach the last stick in the slots provided along the other end of the first
three.

Step style

1. Get five craft sticks.

2. Lay three of them on the table running in parallel lines in front of you 3 cm apart.
3. Attach one of the other sticks in the slots provided along one end of the first three
4. Attach the last stick in the slots provided along the other end of the first three.

Diagram style

You are going to construct something that looks like this from five craft sticks:

Get five craft sticks.

Lay three of them on the table running in parallel lines in front of you 3 cm apart.
Attach one of the other sticks in the slots provided along one end of the first three.
Attach the last stick in the slots provided along the other end of the first three.

D WNR

Step-by-Step Diagram style

1. Get five craft sticks.
2. Lay three of them on the table running in parallel lines in front of you 3 cm apart.

3. Attach one of the other sticks in the slots provided along one end of the first three.

4. Attach the last stick in the slots provided along the other end of the first three.

Notice that your diagrams do not have to show the unimportant details of the actual sticks. These diagrams
don’t show all the notches in the sticks or the rounded ends because they are not important to the project.
Also, we've shaded two of the sticks so they show up better in the diagram.
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Annotated Diagrams

Glass tube

with right angle
bend

One hole

rubber stopper - Rubber tube= be sure the seals are tight

to the glass tubes at top
Test and bottom

tube

Glass tube
No stopper
Test P
5 tube™
‘ unsen
Burner e
‘/Co|d water

Distillation Apparatus

An annotated diagram can help you explain how your apparatus is set up or how you used
it. Be sure your diagram is large enough for your notes to fit easily. Sketch everything out

before you start to work on your final copy. Don't try to use too many notes. If you need
to, use a second diagram with additional notes.

Be sure to use
a Pyrex” test tube

~a+— 10 ml of oil

‘ ¥~ Heat gently

Don't get flame too close
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You also can use numbers to connect to your notes:

Distillation Apparatus
1. One-hole rubber stopper - be sure to have tight seals
2. Pyrex test tube
3. Bunsen burner - heat gently. Don't get flame too close.
4. 10 ml of oil
5. Right angle bends of glass tube
6. Rubber tubing — be sure to have a tight seal at top and bottom.
7. Glass tube - no rubber stopper
8. Receiving test tube

9. Cold water

Notice how you can put more detail in numbered notes, but they may not be quite as easy
to read and understand because the reader has to jump back and forth between the notes
and the diagram.
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Sample Procedure Write-Up

A sample of one student’s procedure write up (5 pages total):

A. Organize the data takers

1. Contact friends and family across
the country to set up feeders and
observe hummingbirds.

2. Give each data taker the same
instructions for building the
feeder and for data recording.

3. Design a data sheet.

B. Build the feeders

Use a clear plastic bottle with a
stopper and tube.

Mail the feeders to the data takers.
Fill the bottle with a sugar water
mixture. Do not add any coloring.
Hang in the shade 6 feet above the
ground within 6 feet of nearby
bushes.

Hang in shade

|
Fill feeder one
hour before
observing
A
Within 6 feet
of a bush

\A 6 feet off the ground

*

_—

Diagrams add clarity

C. Take the data

1. Observe the feeder for 15

minutes each day between 9 AM
and 11 AM.

Do at least three observations per
week for four weeks.

Record on the data sheet the
start time, stop time and number
of hummingbirds visiting the
feeder in the 15 minute period.

A

D. Unusual situations

1. Do not count any observation time where people or
cats are within 30 feet of the feeder.

2. Do not count any observation time if it is actually
raining during the observation.

3. Fill the feeders at least one hour before doing any
observation.

<

Notice that numbered

steps were used

Protocols for unusual

situations are covered
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Protocol Examples

Here are some examples of protocols that apply to every trial or observation -

Butterfly observations:
After sitting down in the garden chair, wait 3 minutes before starting to count. This
is to allow the butterflies to resume normal behavior after I've walked through the
garden.

Cars and Ramps
For every test, start the cars with the rear bumper at the top edge of the ramp.

Weather observations
After emptying the rain gauge each week, dry the inside with a paper towel.

Here are some examples of protocols that apply only to special situations -

Butterfly observations:
If there is any loud noise or anyone walks in the garden, wait 3 minutes before
restarting your count.

Cars and Ramps
If a car goes off the edge of the ramp before reaching the bottom, replace the car at the
starting point and run the test again. Do not record any data.

If the car curves after leaving the ramp, measure the distance to the stopping point in a
straight line from the center of the ramp.

Weather observations
If hail falls during the week, do not count the total rainfall that week.
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Design Advice from your Science Coach

Student Name Teacher

1 One of the Coaches plans to come to advise this student.

1. Operational Definitions

O The terms in the question will need clarification with operational definitions.
[0 Good - There is no problem with unclear terms. Everything is well-defined.

2. Independent Variables

0 Current design has too many independent variables.
Advice:

O Current design doesn’t have a sample size that will support an answer to the question.
Advice:

[0 Good - The independent variables are fine.

3. Dependent Variables

O Advice on measurements indicated in the design:

[0 Advice on the need for a self-designed rating scale:

[0 Good - The dependent variables are fine.

4. Controlled Variables

O Advice on factors that need to be held constant from trial to trial:

O Advice on how to hold constant:

O Good - The controlled variables are fine.
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Design Advice from your Science Coach cont. Page 2
5. Help with equipment

0 Advice on finding equipment:

[0 Advice on building equipment:

[0 Advice on using equipment:

[0 Good - This design should not have any problems with equipment.

6. General advice

O Advice on ideas of whom to contact for further suggestions:
(Please give specifics, if possible.)

[COPlease revise this design and send back.
(If possible, please provide an e-mail address to which student can send design revisions.)

7. Notes to teacher

[0 This student probably will need substantial help in collecting preliminary data.
(Please elaborate, if possible.)

[0 This design probably will need significant revision after preliminary data collection.
(Please elaborate, if possible.)

[0 One of the Coaches plans to come to help with preliminary data collection.
(Please contact the Coach at to give date and time of that meeting.)

[0 This design looks strong and probably won't need much revision after preliminary data
collection.

Additional comments:
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SRC Feedback on Preliminary Design Page 1

Student Name School
Date

Some SRC's use standard paragraphs in e-mails or forms such as this one to give
feedback to students. We are adding this form so that teachers have an idea of the
types of responses that are typical.

If the project is approved without condition,
[0 This project is approved based on the research plan submitted.

If the project is approved with specific conditions,
[0 This project is approved if the changes in the research plan listed below are made.

If the project is not yet approved and advice must be given,

0 This project is yet to be approved. Please make the changes indicated below or contact
an SRC member, and then resubmit the project for SRC approval.
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SRC Feedback on Preliminary Design cont. Page 2

If the project involves_human subjects, check one of the following:

If the SRC, the teacher, and the school administrator agree that the project involves
minimal risk to subjects and no informed consent will be required,

O This project has been approved by the IRB and the top box pertaining to risk level
on Form 4 has been marked. No additional informed consent forms are required.

If the SRC, the teacher and the school administrator all agree that the project
involves minimal risk and informed consent will be required,

O This project has been approved by the IRB and the middle box pertaining to risk
level has been marked on Form 4. Each subject will be required to sign Form 4 in the

lower left box. If the subjects are minors, their parent will need to sign in the lower
right box.

If the SRC, the teacher and the school administrator agree, the project is approved
with more than minimal risk,

[0 This project has been approved by the IRB and the lowest box pertaining to risk
level has been marked. You will need to involve a Qualified Scientist (see Glossary
starting on page Error! Bookmark not defined. in this Guide for details) and have
that person sign Form 2 before experimentation begins. Each subject will be
required to sign Form 4 in the lower left box. If the subjects are minors, their
parent will need to sign in the lower right box.

If the project involves non-human vertebrate animals and only involves passive
observation of pets, or farm, wild or zoo animals check the following:

If the project is observational only,

[0 This project has been approved by the SRC and has been marked on Form 5A. The
“observational study only” box will be marked.

If the project involves non-human vertebrate animals and involves more than passive
observation of pets, or farm, wild or zoo animals check the following:

This project must take place in a registered research facility licensed by the USDA. The
research will be conducted under the certificate issued by that institution’s Institutional
Animal Use and Care Committee. Submit a copy of hat certificate along with Forms 1C, 2,3
and 5B. With these forms the SRC will sign the right hand box on form 1B.
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The Importance of Data Transformation

Data as recorded by the student:

Speed of fish between two points 30cm apart
date fish time fish speed water temperature

seconds cm/sec °C
3:45 PM 9/19/2004 15 20 15
7:45 AM 9/20/2004 20 1.5 10
8:15 AM 9/21/2004 16 1.9 1
5:45 PM 9/22/2004 10 3.0 22
2156 PM 9/23/2004 17 1.8 14
6:00 AM 9/24/2004 25 1.2 5
9:00 AM 9/25/2004 12 25 18
8:30 AM 9/26/2004 11 2.7 18
7:30 AM 9/27/2004 18 1.7 12

Do you see any pattern that answers the question, "Do fish swim faster at higher
temperatures?”

The student used the computer to make a graph:

Fish Speed
[=}
‘é’ 30
E 25
gg 20 A
ﬁ@’ 15
= 10
i) 5
o
£ 0
-
> 3 > > > D > > D
Q Q Q Q Q Q Q Q Q
Q Q QO Q Q QO QO Q QO
NN NI L i\
> N F Y Q¥
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Below is the same data -- rearranged from lowest temperature to highest:

Speed of fish between two points 30cm apart
(Sorted by temperature)
date fish time fish speed water temperature

seconds cm/sec °C
6:00 AM 9/24/2004 25 1.2 5
7:45 AM 9/20/2004 20 1.5 10
8:15 AM 9/21/2004 16 1.9 1
7:30 AM 9/27/2004 18 1.7 12
2:15 PM 9/23/2004 17 1.8 14
3:45 PM 9/19/2004 15 2.0 15
9:00 AM 9/25/2004 12 2.5 18
3:30 AM 9/26/2004 11 2.7 18
5:45 PM 9/22/2004 10 3.0 22

Do you see any pattern that answers the question, "Do fish swim faster at higher

temperatures?”

The student graphed the transformed data:

Speed (cm/sec)

Do fish swim faster in warmer

4.0

water?

3.0

2.0
1.0

Q/X’v

0.0

10 20 30
Temp (degrees C)

Is the pattern even more clear?
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Parts of an Abstract

e the purpose of the experiment
e the procedures used
e the results

e the conclusions

Sample Abstract

I read that oil from outboard boat motors kills plants along rivers. I wanted to see if
typical plants from the Willamette River were affected.

I went to some riverside marsh lands and collected two samples each of five types of
plants. My reading told me that engine exhaust contained about 2% oil, so I prepared
some water mixed with 2% oil and I tried to grow one of each type of plant in that. I tried
to grow the other plant of each type in pure water.

For three weeks, I grew the plants and photographed them every week. At the end of the
time I measured the height of the plants and then dried them and measured their weight.
All of the plants grown in the oil mixture either died or were much smaller than those
grown in pure water.

I can see from my results that for the five types of plants I used, oily water kills or
reduces growth. It would be interesting to try other plants (such as trees) and use a
longer growing time to see if the results are similar.
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Developing Your Abstract

The student in our example did a good job writing her abstract. In the first paragraph she
has a very short description of the problem. Take a moment and write a sentence or two
about your investigation. What did you study? What did you want to find out? Write your
purpose statement here:

From our sample abstract, we see the next part is to briefly explain your method of
investigation (procedure). Don't give all the details here, but do tell the basics of what you
did, what you worked to control and what you measured.

The next step is to briefly discuss your observations and results. Be especially careful to
include results that led you to the conclusion you draw in the last part of your abstract. Tell
just the general trends of your results here, not many specifics. Don't use tables or graphs
right now, rather just mention the important generalities.

The last part of the abstract is your conclusion. You set out to answer a question; now use
your results to answer it. If you can think of some extensions of your investigation,

mention them - even if they aren’t something that would be practical for you to do yourself.

(The student in the example didn’t expect to plant trees herself. She just said that it would

be interesting if someone did.)
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A Sample Display Board
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] Question
] How much warmer
Background does a lid keep a cup
Research of hot liquid than a cup
without a lid?
(Week 14)
Week 13)
|
| .
Diagram
Investigation (Week 17)
Design
(Week 17)
¢ Procedure Abstract
+ Protocols
Week 23)

Data
Resulis

(Week 27)

Graph
(Week 27)

Analysis

(Week 27)
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Tips for Volunteers Helping Students with Displays

Students will need the most help with the following:

TYPING: This can be done from the notes and worksheets in their folders, or they
can dictate to you. Remember you must use their words; avoid writing it for them.

CUTTING, GLUING AND MOUNTING: Remember that text boxes stand out when
backed by a border. Edges should be neat and even. You'll probably want to help
the student with measurements for aesthetic placement.

APPROPRIATE PLACEMENT OF WORK: Make sure students arrange their work
under the relevant headings: Question, Hypothesis, Procedure (step-by-step
design plan and diagrams), Results (in some visual format, such as a graph; data
tables may also be displayed) and Conclusion.

PHOTOGRAPHS: Help students select relevant photographs, but discourage them
from using them primarily as decoration.. As a general rule, judges are not
impressed by photographs cut from magazines or downloaded from the internet.
Fair display rules require all photographs on a display board (including those cut
from magazines or downloaded) be credited with a statement of origin. For
example: “All photos taken by the investigator.” Or, “Photo: Scientific American,
March 2004.” Or, “Photo taken by Mark Brown, investigator’s father.” A parent’s
permission must be obtained to display original photographs of minors.

A final assessment: Look at the display board. Is it easy to understand and follow? Is the
lettering neat? Are the tables and graphs drawn with rulers, and do they accurately display
the data? Does the display use color effectively? Does it look like the scientist cares about
helping others understand the project?

A few words about spelling and grammar...

e Judges (and fair-goers) receive a first impression about the
student scientist’s attention to detail by the care that person
devotes to spelling and grammar in paperwork and on display
boards.

e If you (or volunteer typists) are using word processors, be sure to
spell-check all Fair paperwork and also re-read it for punctuation
and word usage errors. If students are handwriting their
paperwork, a proof-reader still will have to check for mistakes.

e Printers have a saying that, “"The largest errors are made in the
biggest type!” Carefully check spelling and punctuation on the
headlines and banners students use on their display boards.

Help students put their best foot forward!
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Parts of an Analysis

Conclusion:

Answers your research question and tells if your hypothesis was supported
or not

Error analysis:
Examines the sources of error in your work*

Limitations:
Discusses the limitations of your investigation*

*may be optional
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Sample Analysis

Conclusion: My research question was “Do butterflies spend more time in the shade or in
the sun?” After my observations, I can see they spend more time in the shade. In my
data, the butterflies I observed were in the shade 65% of the time and in the sun 35% of
the time.

My hypothesis was, “In a situation where there are about equal amounts of available sunny
and shady space, butterflies will spend more time in the sun.” My data shows that this
hypothesis is not supported.

Error analysis: In doing my observations, it was sometimes difficult to see the butterflies in
the corner of my yard to see if they were in the shade or in the sun. I think this was a
problem in only about 10% of my observations. Another error was that my protocols said
to tally data at the end of every 2 minutes. Sometimes the butterflies spent almost the
whole time in the sun and then went into the shade just before it was time to tally. Of
course, sometimes it was the other way around. I think taking data every minute might
have been more accurate.

Limitations: My data was taken in the spring, and our temperatures were cooler than they
will be in the summer. The results of observations might be different at different times of
year. During my observations, only two kinds of butterflies visited my yard. Results could
have been different for different species. The butterflies might have been influenced by
something in my yard and a more complete study would take data in more locations.
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Sentence Starters for Your Analysis

My research question was

My hypothesis was

My data shows that this hypothesis is supported.
=0Q0r=

My data shows that this hypothesis is not supported.

My conclusions

One thing I was not able to control was

Another thing I was not able to control was

Someone shouldn’t over-generalize my results because

Results might change if someone used different

Results might change if
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Tips for Volunteers Helping Students with Presentations

Students will need the most help with the following:

e Making short notes on index cards - Be brief; notes should give just enough
information to jog memory about what student wants to say

e Using and referring to their board as they talk - The students should talk in
sequence as it appears on their board. If they have arranged their work non-
sequentially, then they should consider numbering their display components to
help the flow of their presentation.

e Eye contact and voice projection

e Keeping their presentation to a reasonable length

After the students have conducted a brief presentation, you should ask questions from the
“Sample Judging Questions.”

Most Judges will ask these two questions and others (students should expect something
similar to these two)

"Why is your research important? How could your findings be used?
And,

"How would you expand your research? What questions would you investigate next?

Finally,

e Ask students what they thought they did well and what could be improved.

e Give some positive feedback!
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Sample Judging Questions

Below are listed some sample questions that a judge might ask during an interview with a
student. (Please note that not all of these questions will be relevant to all projects.)

Framing the Question:

What prompted you to choose this topic?

What is the question that you wanted to answer?

What type of research did you have to do before you began the experiment?

Did you make any initial observations or do any other experiments before you began?
How/Where did you research the scientific principals that your project is based on?
Do you have a hypothesis?

Designing the Investigation:

Please describe for me what you did for this project.

What are your controls? What are your variables?

What materials did you used? Did you have to purchase or make any of your equipment?
Did you have to modify your procedure as you did the experiment?

How did you deal with unusual situations while taking data?

Collecting and Presenting Data:

How did you organize the information/data that you collected?

Why did you choose this type of graph/chart to represent your data?

How long did you spend gathering data?

How many trials (tests of the same experiment) did you run?

Was there any “weird” data that seemed out of ordinary? Did you choose to include it?
If so, how do you explain it? If not, why did you choose to not include it?

How did you measure your data? What units of measurement did you use?

Analyzing and Interpreting Results:

Did you make any calculations using your data?

Could you see any patterns in your data?

What did you learn as a result of this project?

Does your data support your conclusion?

What were your sources of data?

What could you do to eliminate sources of error if you were to do this project again?
Did you discover something that you would like to learn more about?

Were there any results that surprised you?

If you could continue this project, what would you do next?
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