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Which Type of Soil is Best
for Growing Seeds?

PROCEDURE

VARIABLES
TABLE

STEP 1 First I found four identical pots and labeled them “Plant A- Clay
and Potting Soil,” “Plant B- Gravel and Potting Soil,” “Plant C- Clay and
Gravel” and “Plant D- Clay, Gravel and Potting Soil.”
STEP 2 Next, I filled each pot with the three cups of the correct mixture
of soil, gravel and clay. Plant A had 1.5 cups of clay and 1.5 cups of
potting soil. Plant B had 1.5 cups of gravel and 1.5 cups of potting soil.
Plant C had 1.5 cups of clay and 1.5 cups of gravel. Plant D had 1 cup of
clay, 1 cup of gravel and 1 cup of potting soil.

The variable I
am changing

STEP 3 Next, I mixed the ingredients to spread them in the pot evenly.
STEP 4 Then I poked one hole with my index finger three centimeters

deep in each pot.

STEP 5 Then I put two seeds in each pot just in case one did not grow.

Fertilizer

STEP 6 Next, I covered them with soil.
STEP 7 Then I put 20 milliliters of water in each pot.
STEP 8 I put all four pots right next to the window so they would have
equal sunlight when they start to germinate. I watered the plants with
20 milliliters of water every Monday and Thursday.

The variables I
am controlling

How I will control the
variables

The type
of plant

I will use bean plants
for both tests.

The amount
of water

I will water each plant
with 10 ml of water
once a day.

The amount
of sunlight

I will place the plants
in the same spot
(near the window) for
the entire experiment.

The amount
of soil

I will use three cups of
soil for each plant.

The type
of pot

I will use two
identical clay pots.

What I am
measuring

The height of
the plant stems.

STEP 9 Next, I recorded some beginning observations in my data table
to show that all four pots appeared exactly the same even though they
have different types of soil.
STEP 10 Then I measured my plants everyday in centimeters and recorded
the height in my data table.

A

B

C

D

ELEMENTARY SCIENCE EXPO

STUDENT PROJECT GUIDE
This Guide Belongs to:

Dear Young Scientist,
Congratulations on deciding to participate in the STEM Matters NYC Elementary Science
Expo! In the upcoming weeks and months, you will be planning and carrying out a science
project which you will present to an audience of students, teachers and families at the
Expo. This is an exciting opportunity to share out your results and to showcase your hard
work and good thinking.
As you plan, do and prepare to present your project, you will be both a student AND a
scientist. Since science is basically an organized way of thinking, learning and problem
solving to expand your knowledge of nature and the world around you, anyone –
including you – can be a scientist.
There are some things that all good science projects have in common. To help you make
sure you know what these things are and you include them in your science project, this
guide explains the different parts of a science project and shows you how to complete
each part successfully. You will also find helpful explanations and examples from other
students’ projects. There are also blank charts, tables and graphic organizers to help you
stay organized and keep a good written record of the plans you have made, the work you
have done and the data and results you collect. Finally, this guide contains information to
help you prepare to present your project at the Expo.
As you start thinking about your Expo project, remember that in addition to this guide, you
also have people who can help you. Your teachers can help you when you have questions or
are not sure what to do next. Additionally, you will see that in certain sections of this guide,
your teacher’s approval is required. Anytime you get to a section where your teacher has
to sign his/her name, that means you should check in with your teacher to get approval on
your work so far and to make sure he/she knows and approves of your planned next steps.
If you are working on your project at home, you should make sure that the adults who live
with you know about your project and are OK with it.
We can’t wait to learn more about your project at the Expo. We wish you the best of luck
as you begin to plan and carry out YOUR science project.

See you at the Expo!
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PICKING A PROJECT
How to Turn Your Ideas into an Expo Project
All great science Expo projects start with a great question. But what if you don’t know
what you want to do yet? No problem. Here are some tips to help you get started with
coming up with project ideas for a study or investigation.
In science, there are three different big categories of science topics to choose from.*
LIFE SCIENCE
As the name tells you, this category deals with living things. It includes animals of
all kinds (earthworms, birds, snails, guinea pigs, beavers, insects, etc.), plants, fungi
(such as mushrooms and mold) and microorganisms, such as bacteria, which are
too small to be seen without the help of a microscope. Life science focuses on how
living things function, and also explores the environments they live in and the things
they need to survive.
PHYSICAL SCIENCE
If you like to take things apart and figure out how they work, then this might be the
category for you. Physical science includes topics about matter, electricity, magnetism,
simple machines, forces and motion and sound and light. If you come across a topic or
project that deals with physics or chemistry, it’s an example of physical science.
EARTH AND SPACE SCIENCE
This category covers topics that deal with the earth and its atmosphere and
everything that they are made of. Some examples of earth science topics include
weather, geology (rocks, fossils, earthquakes, volcanoes, erosion), the air and
atmosphere and the oceans.

Helpful Hint:
Some earth science topics (like volcanoes and earthquakes) are difficult to design
projects on because the ideas are hard to do experiments on or to observe in class.
Something to think about when you are choosing a project is whether you can
actually touch it and observe it in science class. If yes, then great! If not, it’s best to
think of some other ideas as back-ups.
Ok, it’s time to do some brainstorming. This is just to get some ideas going, so don’t
worry about whether or not you have everything figured out. Thinking about which
of the three science categories – life, physical, and earth – interest you, come up with
five project ideas you’re interested in exploring. For each project, think about some
materials you think you will need. Describe them in as much detail as you can using
the My Expo Project Ideas graphic organizer. But first, check out Milo’s project ideas
on the next page.

*Adapted from Elementary Science Fair Guide, http://www.utelementary.org/ourpages/auto/2013/1/9/54511288/
ScienceFairGuide%202013.pdf
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Name

Milo

Date

October 1, 2014

MY EXPO PROJECT IDEAS
Number Category
(life science,
physical
science or
earth science)

1

2

3

4

5

Project Idea
(Explain what you
want to do and find
out by doing your
project.)

What materials
will I need?

Life Science

My project idea is
observing whether
earthworms like light
or dark. I want to find
out if they can tell the
difference and if they
like one better than
the other.

• Earthworms
• Soil
• Flashlight
• Container
for the
earthworms
• Water

Physical
Science

My project idea is
to find out if a
lemon can make a
light bulb light up.
I will connect a bulb
to a lemon with the
wires and try to get it
to light up.

• Lemon
• Bulb
• Copper wire

Life Science

My project idea is
to find out if pill bugs
like wet or dry
habitats better. I will
put some wet soil and
dry soil near them and
see which one they
like better.

• Pill bugs
• Soil
• Water
• Container

Earth
Science

My project idea is to
find out the kinds
of rocks that are
common in my
neighborhood.

• Rock
identification
book
• Hand lens
• Notebook

Physical
Science

My project idea is to
see if the size of the
wheels on my
wind-up car affects
how fast it moves.

• Wind-up Car
• Meter stick
• Tape
• Timer

Can I observe
this or do an
experiment on
it in class or at
home?

Yes
No

Yes
No

Yes
No

Yes
No

Yes
No

Helpful Hint: Feeling stuck? Try this website for help with coming up with a topic and
a question. All you need to decide is which category you are interested in.
www.sciencebuddies.org/science-fair-projects/project_question.shtml#keyinfo
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Name

Date

MY EXPO PROJECT IDEAS
Number Category
(life science,
physical
science or
earth science)

Project Idea
(Explain what you
want to do and find
out by doing your
project.)

What materials
will I need?

Can I observe
this or do an
experiment on
it in class or at
home?

Yes

1

No

Yes

2

No

Yes

3

No

Yes

4

No

Yes

5

No
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Name

Milo

Date

October 1, 2014

MY EXPO TOPIC AND PROJECT IDEA

Life Science
Earthworms
My topic is
My project idea is observing whether earthworms like light or dark.
I want to find out if they can tell the difference and if they
prefer one more than the other.
My category is

The materials I will need are
• 

earthworms

•

soil

•

flashlight or other light source

•

container

•

food

•

water

•

pen or pencil

•

scissors

•

paper
Yes, I can observe this or do an experiment on it in school or at home.

Milo
(student’s signature)

Yes, I approve this Expo project idea.

Ms. McKnight
(teacher’s signature)
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Date

Name

MY EXPO TOPIC AND PROJECT IDEA
My category is
My topic is
My project idea is

The materials I will need are
• 

•

•

•

•

•

•

•

•

Yes, I can observe this or do an experiment on it in school or at home.

(student’s signature)

Yes, I approve this Expo project idea.
(teacher’s signature)
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Once you have chosen a project and completed your Expo Topic and Project Idea
sheet, you will need to create an Expo Project Plan. This is a check list of all the things
you need to do to complete your project on time. Below is an example of a project plan
completed by Milo for his observational study.

Name

Milo

Date

October 1, 2014

MY EXPO PROJECT PLAN
S tart by making some observations on earthworms by completing my
Question Quest sheet.
Decide which question to answer for my Expo project.
F ind some background information on my topic from the library and
internet that will help me answer my questions and complete the Behind
the Scenes sheet.
D
 ecide which type of investigation I will do for my project (observational
study, experiment or engineering design) and complete a variables table or
a criteria and constraints table if necessary.
M
 ake a hypothesis that might answer my question.
G
 ather my materials.
 rite up a step-by-step procedure of all the things I need to do during my
W
experiment including the variable I am testing and how I am keeping the
other variables constant.
Get permission from my science teacher to start my experiment!
Design a data table to record observations.
Complete the first measurements and record my data.
Decide which days I am doing my additional measurements.
Draw a labeled diagram of my experiment in action.
Analyze my data for patterns or trends.
Write a conclusion that explains my data and answers my question.
Prepare my Expo board by completing the Putting the Pieces Together sheet.
P
 ractice my presentation by completing the steps in Lights, Camera, Action,
and Planning my Presentation.
My teacher’s approval:
					

Ms. McKnight
(teacher’s signature)
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Name

Date

MY EXPO PROJECT PLAN


























My teacher’s approval:
					

(teacher’s signature)
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QUESTION QUEST
How to Come Up With Questions for Your Expo Project
Once you have settled on a topic and project idea, it’s time to begin a question quest,
in which you come up with one or more questions for your project. Sometimes, it can
be hard at first to come up with a question to focus on, but observations and
brainstorming, as shown in the example below, can help. In this example, Jilene is doing
a project on mealworms but she doesn’t have a question yet. Her teacher says, “Jilene,
observe your mealworms closely and answer these three questions.”
• What do mealworms do and how do they behave?
• What can I observe more closely about what mealworms do and how they behave?
• What questions can I come up with about what mealworms do?
Name
Date

Jilene
October 10, 2014
MY QUESTION QUEST

Topic

Mealworms

Observations

The First Look

Which do I want to
observe more
closely? Add a

Mealworms squirm around slowly

What do/does

mealworms

do?

Mealworms eat apples
Mealworms pile up on top of
each other

How do/does

mealworms

Mealworms hide during the day
behave?

Mealworms pile up in the corners
of the tank
Observations
What will I observe
about

mealworms

		
more closely?

Getting Focused

I can observe if mealworms like other food better
than apples.
I can observe whether they hide more in the morning
or afternoon.
I can observe whether they pile up on top of each other
in other parts of the tank.
I can observe if mealworms squirm in a certain direction
(forwards or backwards) or if they squirm up the sides of
the tank or towards the food.
11

Observations
What do I notice as I
observe mealworms
		

more closely?

The Second Look

The mealworms ate more apple then potato.
The mealworms were hiding in the morning and the
afternoon.
The mealworms that were piled up on top of each
other again on top of each other again were squirming
more than the ones that weren’t piled up. They were piled
up in the corners of the tank and also near the food.
I saw the mealworms squirm forward and backward.
I did not see the mealworms squirm up the sides of the
tank but they squirmed towards the food.

Questions

What questions can I ask based on my observations?

Will mealworms eat other fruits or vegetables besides
apples?
Do mealworms always hide in the afternoon more than
in the morning?
Do mealworms hide because they hear noises?
Will mealworms always squirm in the direction of
the food?
Do mealworms need to pile up to stay warm or protect
themselves?
Do mealworms pile up because they hear noise or
because they prefer the dark?
Do mealworms always like to pile up near the food?
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Now it’s your turn. Use the questions and the graphic organizer below to help you
observe.
do, or how does

• W
 hat do/does
it/do they behave?
• W
 hat can I observe more closely about what
do/does?
• W
 hat questions can I come up with about what
do/does?
Name
Date

MY QUESTION QUEST
Topic

Observations

The First Look

Which do I want to
observe more
closely? Add a

What do/does

do?

How do/does

behave?

Observations

Getting Focused

What will I observe
about
		
more closely?
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Observations

The Second Look

What do I notice as I
observe
		
more closely?

Questions

What questions can I ask based on my observations?
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PICKING A QUESTION
You may have come up with LOTS of questions in your question quest, which is great!
However, you will want to pick one question to focus your experiment on. If you are
having trouble picking just one question, or don’t know which is the best one to pick,
below are some tips.
1. Pick a question that you do not already know the answer to so you learn
something new.
• If you already know the answer or you find it in your research, come up with
a new question.
2. P
 ick a question that you can begin to answer using your observations and
materials so you can easily come up with a plan.
• See if your observations can help you come up with questions. That way you
will be able to answer them.
• Look at Jilene’s Question Quest for examples. Below are a couple of options.
		

- Mealworms squirmed towards the food
squirm in the direction of the food?

		

- M
 ealworms hide during the day
afternoon than in the morning?

Will mealworms always

Do mealworms hide more in the

The last thing you should do is come up with a hypothesis. A hypothesis is a guess
about the answer to your question. Use the information you have gotten from your
original observations – as well as other knowledge you have from books or other
information sources – to make an educated guess that uses the information you
know to predict what will happen.
Jilene’s Question:

Will mealworms always squirm in the direction of the food?
Jilene’s Hypothesis:

I think that mealworms will squirm in the direction of the food
because they need to eat to stay alive.

My Question:

My Hypothesis:
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USING TESTABLE QUESTIONS TO
DESIGN YOUR EXPO PROJECT
Once you have created your hypothesis, it’s time to start designing the Expo project
that you will carry out to test your hypothesis. The best way to start designing a
project is to choose a testable question that can be investigated.
What is a testable question? You may already know, but a testable question is a
question that clearly asks how one thing will affect something else. Testable
questions follow this structure.
How does

affect

?

When we ask questions about science topics, they often sound more like this:
1. Will adding gravel to the plant make it grow taller?
2. Do the mealworms hide during the daytime?
3. If I put sand paper on the ramp, will the car travel a shorter distance?
These are great questions and you could design an experiment to test them out.
But the best testable questions are those that cannot be answered with a “yes” or
“no” answer. The first question, “Will adding gravel to the plant make it grow taller?”
can be answered with a “yes” or “no.” So to prepare for the Expo, you will want to
make sure your question sounds a little more open-ended and scientific. Check out
the examples in the table below.
Questions that can be answered with a
“yes” or “no”

Testable Questions

Will adding gravel to the plant make
it grow taller?

How does adding gravel to the soil
affect the height of the plant?

Do the mealworms hide during the
daytime?

How does the time of day affect what
kinds of activities the mealworms are
doing?

If I put sand paper on the ramp, will
the car travel a shorter distance?

How does the surface of a ramp affect
how far the car will travel?

You can use the sentence frame below to make your question more scientific.

How does

affect
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USING PROBLEM SOLVING
TO DESIGN YOUR EXPO PROJECT
So far all of the instructions focus on projects that start with a question. But what if
you want to do a project that starts with a problem? If you decide to do an Engineering
Design Project, a project that focuses on finding solutions to problems, you will need
to do some tests to determine the best design. In Jonah’s Variables Table below, you
can see that he listed all the possible variables that would affect his water purification
design, as well as the adjustments, observations and decisions he made. This process
helped him decide what changes to make to his design to get the best results.
Name

Jonah

Date

October 3, 2014

MY VARIABLES TABLE
WATER PURIFICATION DESIGN
Variable

Adjustments

Observations

Paper towels

I poured 50
milliliters of dirty
water through
some paper towels.

The water was not
very clean and the
paper towels made
a huge mess on the
table!

Diagrams and
Decisions

Paper towels

My decision is not to
use paper towels in
my design.
Coffee filters

I poured 50
milliliters of water
through a coffee
filter.

The water was a
lighter shade of
brown so I knew it
was a little cleaner.

Coffee filter

My decision is to use
a coffee filter in my
design.
Gravel and sand
in a coffee filter

I poured 50
milliliters of dirty
water through a
coffee filter filled
with gravel and
sand.

The water was a lot
cleaner – almost
clear!

Gravel and sand in
the coffee filter

My decision is to use
a coffee filter, filled
with gravel and sand.
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Now that Jonah has determined his water purification design, he will list his criteria and
constraints in the table below. When he is ready to test his design to determine whether
it will “make at least 47 milliliters of clean water from 50 milliliters of dirty water” he will
know exactly how to build his water purification design and set up his experiment.

Name

Jonah

Date

October 4, 2014

MY CRITERIA AND CONSTRAINTS TABLE
Criteria
My water purification design must…

Constraints
My water purification design cannot…

Make at least 47 milliliters of clean
water from 50 milliliters of dirty water.

Use any additional materials than what
is in our classroom.

Be made from only the materials in
my classroom (coffee filters, paper
towels, sand, gravel, funnel, tubes,
cheese cloth.)

Absorb more than 3 milliliters of water
in the cleaning process.

Contain all the dirty water in the first
cup and all the clean water in the
second cup.

Create a mess of spilled water.
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Name

Date

MY VARIABLES TABLE
Variable

Adjustments

Observations

Name

Diagrams and Decisions

Date

MY CRITERIA AND CONSTRAINTS TABLE
Criteria
My water purification design must…

Constraints
My water purification design cannot…
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BEHIND THE SCENES
How to do Background Research
You are probably ready to start doing your research, but let’s look at an example first.
In this example, Maneesh used a template to make sure he collected lots of information
that would help him explain his project at the Expo. Here’s a page out of Maneesh’s
science notebook.

MY BACKGROUND RESEARCH
Name

Maneesh

Date

October 6, 2014

My topic

Static Electricity

My question

Does the surface you rub the balloon on affect how much
static electricity is produced?

What I need to find out

What is

• Who
• What
• Where
• When
• Why

Static Electricity
?
Static electricity is when electrical charges get stuck on
something creating a greater amount of charge on one
side than on another. The ‘shock’ is when the electrical
charge tries to balance itself out.
Where does Static Electricity
come from?
Static electricity comes from the electrons that move
from the atoms on one surface to the atoms on another
surface creating more electrical charge on one surface.
You will have more static electricity if it is not humid and
the surfaces have a lot of friction.
When do we see, hear or feel Static Electricity
?
Static electricity happens when the electrons jump over to
the surface that has fewer electrons on it. When this
happens, we feel a shock.
Static Electricity
?
The reason why static electricity happens is because the
electrons moving around the outside of atoms can get
rubbed off. That means something will have more electrons
than something else. The electrons want to balance
themselves out so they jump back to where they came from.
Why do we see, hear or feel

Who are the famous people or scientists that study

Static Electricity
?
A famous scientist named Robert J. Van de Graaf invented
the Van de Graaf generator which can produce a lot of
static electricity and can be used in Physics Research.
Words and ideas I need
to understand
Questions I still have
about my topic

electrons
currents

electricity
atoms
conduct
surface
friction
charge

What are electrons?
Does static electricity have a temperature?
What is friction?
Why does static electricity happen? (My sources didn’t
explain enough about this.)
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It is also important to write down your sources and what you learn from them as you do
your research.

MY SOURCES
Name

Maneesh

Source Type (book,
Number website,
expert,
article, etc.)

1

2

3

4

5

book

website

expert

website

website

Date
Title and Author

October 8, 2014

What I learned

The Magic School Bus
and the Electric Field
Trip by Joanna Cole
and Bruce Degan

•A
 toms make up all of matter and are
made of electrons, protons and
neutrons.
• Electricity is made up of electrons
that move along a path called a
current.
• Metal wires make a good path for
electrons.

www.ducksters.com

• Static electricity happens when
electrons move from one material to
another.
• When there are more electrons on one
material there is an electric charge
created which we call static electricity.
• When you rub your feet on a rug some
electrons come off of your clothes
creating an electric charge.
• When you touch something metal, the
electrons jump off of you onto the
metal object creating a shock.

Mrs. Jackson
(Alannah’s mom –
she’s a scientist)

• Electrons are tiny particles that move
around the outside of atoms.
• They have an electric charge.
• They can move from one atom to
another.

www.sciencbuddies.
com

• When you rub one object against
another you create static electricity.
• Static Electricity is when the charge
builds up on one object and gets stuck
there. If you touch it, you can feel the
electrons jump onto your skin with a
shock.
• Sometimes light is created when they
jump back.

www.school.discoveryeducation.com
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• Static electricity isn’t dangerous.
• Rubbing a balloon on your head can
make your hair stand up straight.

MY BACKGROUND RESEARCH
Name

Date

My topic
My question

What I need to find out

What is

?

• Who
• What
• Where
• When
• Why
Where does

come from?

When do we see, hear or feel

?

Why do we see, hear or feel

?

Who are the famous people or scientists that discovered or did
?

experiments with

Words and ideas I need
to understand

Questions I still have
about my topic
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MY SOURCES
Name
Source Type (book,
Number website,
expert,
article, etc.)

Date
Title and Author

What I learned

1

2

3

4

5
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DATA DETECTIVES
How to Collect and Record Data
Now that you have identified your project’s topic, hypothesis and testable question,
it’s important to make sure you know what kind of data you want to collect. Data is
the information that you collect about the results from your study or investigation.
• Here are some questions to ask yourself before you start collecting data.
Do I...

Yes! (Put an

in the box.)

have a science notebook and something to write with?
have a procedure that describes all the steps I am
going to take to set up my investigation and collect
my data?
know exactly what I am looking for and/or measuring?

have all the materials I need?
have a data table or other plan to organize my data
and observations?
my teacher’s approval on my project plan?

Before you start collecting your data, you should write your procedure. A procedure
is a list of all the steps you need to do to complete your project. On the next page is
an example of a procedure.

Check out the
procedure and data
tables on the next
pages to learn how
to be a data
detective.
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PROCEDURE

MY PROCEDURE

First find four identical pots and label them “Plant A- Clay and
Potting Soil,” “Plant B- Gravel and Potting Soil,” “Plant C- Clay and
Gravel” and “Plant D- Clay, Gravel and Potting Soil.”
Step 1

Next, fill each pot with three cups of the correct mixture of soil,
gravel and clay. Plant A will have 1.5 cups of clay and 1.5 cups of
potting soil. Plant B will have 1.5 cups of gravel and 1.5 cups of potting
soil. Plant C will have 1.5 cups of clay and 1.5 cups of gravel. Plant D will
have 1 cup of clay, 1 cup of gravel and 1 cup of potting soil.
Step 2

Step 3

Next, mix the ingredients to spread them in the pot evenly.

Then, poke one hole with my index finger three centimeters deep
in each pot.

Step 4

Step 5

Then, put two seeds in each pot just in case one does not grow.

Step 6

Cover them with soil.

Step 7

Put 20 milliliters of water in each pot.

Next, put all four pots right next to the window so they have equal
sunlight when they start to germinate. Water the plants with 20 milliliters
of water every Monday and Thursday.
Step 8

Record some beginning observations in my data table to show
that all four pots appear exactly the same even though they have
different types of soil.

Step 9

Measure my plants everyday in centimeters and record the height
in my data table.

Step 10
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Name

Date

MY PROCEDURE
Step 1 

Step 2 

Step 3 

Step 4 

Step 5 

Step 6 

Step 7 

Step 8

Step 9 

Step 10 

Step 11 

Step 12
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It’s important that you think about how you want to organize your data when you are
collecting it, so it is easy to understand and you can record your results in the same way
each time you collect data. A data table is a tool that will help you organize your data.
• B
 efore you design your data table, think about what things you will need to
record. Some ideas include:
		
- Your name, the date and the time
		
- Observations – what you see, hear, feel and smell
		
- Measurements – count, height, length, time, distance or mass
		- Pictures – taken with a camera and labeled diagrams that show what you
did, what you saw or what happened.
		
- Other things?
• There are three different kinds of data tables that you can use. They are each
described below, and after learning about each kind, you will choose one table
for your Expo project.
		
- Set Up by Date
		
- Set Up by Trial
		
- Set Up by Type of Organism or Object
• Examples of each of these tables are shown on the following pages. Once you
have looked at each example and decided which kind of data table you want
to use, you can use the data collection planning sheet to plan out your own
data table
a. Set Up by Date You can design your data table for making observations every
day for a few days or weeks. This is a good kind of table if you are looking to
observe or record data over two or more separate days. Check out the example of Jilene’s Mealworm Observations below. In this example, you will see that
Jilene has recorded observations of four of the mealworm’s different activities:
squirming, eating, hiding and piling up.

JILENE’S MEALWORM OBSERVATIONS
Date and Time

Squirming

Eating

Hiding

Piling Up

October 6,
2014
1:30 PM

A few
mealworms
were
squirming
around but
I didn’t see
much
movement.

I did not see
them eating,
but the apple
had lots of
pieces missing.

There were a
5 or 6
mealworms
hiding under
some saw dust
in the corner
of the tank.

There was a
group of
mealworms
(maybe 10?)
piled up in
another
corner of the
tank.

October 8,
2014
10:00 AM

There were
a lot of
mealworms
squirming
around. It was
hard to count
them, but most
of them were
squirming.

Many of the
mealworms
were eating
the apple
pieces.

There were 2
mealworms
hiding under
some saw dust
in the corner
of the tank.

Many of them
were piling up
near the food.

October 10,
2014
1:30 PM

I didn’t see
many
mealworms
squirming.
Maybe 3
or 4 were
squirming.

I did not see
them eating
the apple
pieces.

Almost
all the
mealworms
were hiding.

They were
piling up, but
they were not
moving that
much.
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b. S
 et Up by Trial You can design your data table to organize your data by
trial. This is a good kind of table to use if you are trying different set ups or
repeating the same experiment a few times. Check out the Designing
Circuits data table for an example with diagrams and the Magnet Strength
data table for an example with measurements.

DESIGNING CIRCUITS

OCTOBER 15TH, 2014

Which items will make the bulb light up?
Trial
Number

1

2

3

What I did

What it looked like

What happened

I attached the
wire to the bulb
on one end and
then to the
battery on the
other end.

The bulb lit up on the
first try. This circuit
made the brightest
bulb of all three
set-ups.

I attached the
wire to the bulb
on one end and
then attached
the other end
of the wire to a
potato.

The bulb lit up on my
third try.

I attached the
wire to the bulb
on one end and
then attached
the other end
of the wire to a
lemon.

The bulb lit up on my
first try.

MAGNET STRENGTH

OCTOBER 16TH, 2014

How does the size of a magnet affect how many paper clips it will pick up?
Trial
Number

Magnet A
4 centimeters long

Magnet B
8 centimeters long

Magnet C
12 centimeters long

1

5 paper clips

9 paper clips

15 paper clips

2

5 paper clips

10 paper clips

15 paper clips

3

6 paper clips

10 paper clips

15 paper clips

4

5 paper clips

9 paper clips

15 paper clips

5

5 paper clips

10 paper clips

15 paper clips
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C. Set Up by Specimen You can design your data table to organize your data
by the different types of organisms or objects you are observing or measuring.
This is a good kind of table to use if you are trying to look at or compare
different individual organisms or objects. Check out the Stem Length of
Plants A, B, C and D table below.

STEM LENGTH OF PLANTS A, B, C AND D
Does the type of soil mixture affect plant height?
Plant

A

B

C

D

Type
of Soil

Stem Length – Day 1
Oct. 22nd

Stem Length – Day 2
Oct. 24th

Stem Length – Day 3
Oct. 26th

Clay and
potting
soil

10 cm.

11.5 cm.

12 cm.

Gravel
and
potting
soil

9 cm.

10 cm.

12 cm.

Clay and
gravel

7.5 cm.

8 cm.

9.5 cm.

Clay,
gravel
and
potting
soil

12 cm.

14 cm.

16.5 cm.

What kind of data table do you need? Write down the kind of data table you think
you will need and why in the space below. Then, use the template below to set it up
and show it to your science teacher for approval.
The kind of data table I think I need is

because

29

Date

Name

MY DATA COLLECTION PLANNING SHEET
My data will include (check as many as you need to):
Observations (what I see, hear, feel and smell).
Measurements
Diagrams
Pictures with a camera
Other items:
I have all the materials I need
Yes
No. I still have to get
Data table Rough Draft: Design a first draft of your data table in the space below, and
share it with you teacher to get his/her approval.
Type of Data Table:
Title:
Plant

Type
of Soil

My teacher’s approval:
							

Stem Length –
Day 3
Oct. 26th

(teacher’s signature)

Make sure that the blank table that you copy into your science Expo notebook is set up in
the same way as the data table draft that your teacher approved. Also, try to make your
data table neat so you can easily read all the information on it once you have filled it in.
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LABELED DIAGRAMS
When you are ready to create your labeled diagram, remember to make it big,
colorful and detailed. It’s important to make sure it is big enough for your audience
to see, colorful enough to show all the different parts and that the important parts
are labeled clearly. Below is an example based on the Stem Length of Plants A, B,
C and D data table.

MY LABELED DIAGRAM
Stem Length of Plants A, B, C and D

16.5 cm
12 cm

12 cm
9.5 cm

Plant A –
Clay and
Potting Soil

Plant B –
Gravel and
Potting Soil

Plant C –
Clay and
Gravel

31

Plant D –
Clay, Gravel
and Potting
Soil

Name

Date

MY LABELED DIAGRAM
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WHAT STORY DOES YOUR DATA TELL?
How to Write Your Conclusions
Once you have collected your data, it’s time to start thinking about how you will share it
with your audience. At the Expo, you will be talking about your data and observations,
and you will want to make sure that you share your results in a way that is interesting
and easy to understand. To be sure you are successful, let’s practice telling the story of
your data. Check out this page from Nina’s science journal.
Name

Nina

Does adding fertilizer to the soil make plants grow taller?
Hypothesis: I think that adding fertilizer will make the plants grow taller.
Question:

MY VARIABLES TABLE
The variable I
am changing

The variables I
am controlling

How I will control the
variables

The type
of plant

I will use bean plants
for both tests.

The amount
of water

I will water each
plant with 10 ml of
water once a day.

The amount
of sunlight

I will place the plants
in the same spot (near
the window)
for the entire
experiment.

The amount
of soil

I will use three cups
of soil for each plant.

The type
of pot

I will use two
identical clay pots.

Fertilizer

Plant

Type of Soil

What I am
measuring

The height of
the plant stems.

Stem
Length
Day 1
Oct.
22nd

Stem
Length
Day 2
Oct.
24th

Stem
Length
Day 3
Oct.
27th

Stem
Length
Day 4
Oct.
29th

Stem
Length
Day 5
Oct.
31st

Stem
Length
Day 6
Nov.
3rd

A

Regular
Potting Soil
(no fertilizer)

10 cm.

11 cm.

12 cm.

12 cm.

13 cm.

13 cm.

B

Regular
Potting Soil
(with
fertilizer)

10 cm.

12 cm.

14 cm.

15 cm.

17 cm.

18 cm.
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How should we explain Nina’s data? One of the hard things about doing a science
project is making sense of your data. Where do you start? One way to start is to
look at one column in the data table at a time and then compare the data in the
columns to each other. Read through numbers 1 – 4 below to practice using Nina’s
project as an example.
1) Circle the right answer for each question:
The plant with fertilizer grew				

taller		

shorter

The plant without fertilizer grew			

taller		

shorter

2) Now, write about what actually happened in your experiment. Nina will include
the following information:
• Whether she added fertilizer to the soil
• How tall plant A grew in centimeters
• How tall plant B grew in centimeters

Plant A did not have fertilizer added to the soil and it grew from 10
centimeters to 13 centimeters from October 22nd to November 3rd.
Plant B did have fertilizer added to the soil and it grew from 10
centimeters to 18 centimeters from October 22nd to November 3rd.
3) Next, connect the science facts you learned from your background information to
your data. How can you explain what happened using science concepts? Here’s
what Nina wrote.

Plants need sunlight, water and nutrients to grow and be healthy. Plants often
get the water and sunlight they need, but sometimes the soil does not contain
enough nutrients for the plants. Plants use the nutrients in the soil, like
nitrogen, to help them grow and to build their structures like leaves and
seeds. The more nutrients they have, the taller they will grow. My data show
that the plants with the fertilizer were able to grow taller.
4) Next, let’s tell the story of the data. What do we mean by that? It means that you
explain what your data really mean and why it’s important, scientifically. Here
are some questions to answer:
• What did I expect to happen? [This is your hypothesis.]
• What actually happened? Does my data support my hypothesis? [This is in
your data table.]
• W
 hich science concepts help explain why that happened? [This is where you
can connect your data to the science vocabulary and concepts you learned.]
• W
 hat was surprising about my data? What new questions do I have?
[Did anything unexpected happen? What else would you like to know about
your topic?]
Check out Nina’s conclusion on the next page.
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Name

Nina

Date

November 10, 2014

MY CONCLUSION
• W
 hat did I expect to happen?

 y hypothesis was that adding fertilizer to the soil would make
M
the plants grow taller.
• W
 hat actually happened? Does my data support my hypothesis?

 lant A did not have fertilizer added to the soil and it grew from 10
P
centimeters to 13 centimeters from October 22nd to November 3rd.
Plant B did have fertilizer added to the soil and it grew from 10
centimeters to 18 centimeters from October 22nd to November 3rd.
This data does support my hypothesis. Plant B, which had
fertilizer added, grew taller.
• W
 hich science concepts help explain what happened?
	
Plants need sunlight, water and nutrients in order to grow and be

healthy. Plants often get the water and sunlight they need, but
sometimes the soil does not contain enough nutrients for the plants
so we need to add fertilizer to the soil. Plants use the nutrients in the
soil, like nitrogen, to grow and develop. The more nutrients they have,
the taller they will grow. My data show that the plants with the
fertilizer were able to grow taller.
• W
 hat was surprising about my data? What new questions do I have?

	
One thing that was surprising about my data was how much taller

Plant B was compared to Plant A. I thought Plant B would be two or
three centimeters taller, but I didn’t think it would be five centimeters
taller. One question I have is whether you can give a plant too much
fertilizer. Is it dangerous for plants to have too many nutrients in the
soil or will they only use what they need?
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PUTTING THE PIECES TOGETHER
How to Prepare Your Expo Board
Now that you have completed your study or investigation, it’s time to create your
Expo board. But what goes where? How should the information be organized?
FIRST: Your Set-up.
You will want to set up your Expo board so your audience understands what you
did for your science project. Here is what it should include.
• T
 he left side of your board is for the information you had to figure out

before you could start gathering your data.

• T
 he middle of your board is for what you did to gather your data and the

data you found. Make sure your title is clear.

• T
 he right side of your board is where you explain what’s important about

your data and give credit to your sources. Your observations may be included
in your tables and graphs on the right side of your board.

SECOND: Important things to remember.
• G
 et your board’s layout approved from your teacher before your start

gluing things down.

• A
 ll sections of your board should be typed or printed neatly.
• N
 ow that you have completed your project, re-write your procedure so it

explains all the steps you did to complete your project.

• I f you are using colored paper, choose one or two colors only.
•D
 on’t include decorations or lights on your board – it’s best to keep it simple.

THIRD: Check out the picture below.
•T
 he picture below gives a general sense of what your board should look like.

However, your board doesn’t have to look exactly like this picture – you can
change the layout based on your specific project. For example:

		

- Y
 ou can add more than three pictures or more than two tables
and graphs if you need to.

		

- T
 he sizes of the boxes on your board don’t have to match the sizes of
the boxes in the picture. Your “materials” box may be the same size as
your “background information” if you needed a lot of stuff.
Middle

ide
Left S

Title

ion
Quest
thesis

Hypo

round
Backg tion
a
inform

Right

Picture

Picture

Picture
Variables
Table

(experiments only)

Procedure
Observations

ials
Mater
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LIGHTS, CAMERA, ACTION
How to Present Your Project
You are now ready to work on your presentation. You have collected a lot of great
information and everyone can’t wait to hear about it. But you might be wondering,
who will I be presenting to at the Expo? What should I say? How long should my
presentation be? These are great questions so let’s start preparing to present
your project.
1. Who will I be presenting to?
You will be presenting to Kindergarten through 5th grade students, and their teachers,
friends and family from all over New York City. There will be a lot of people who will be
excited to learn about your project, so you will have lots of chances to give your best
presentation. You will definitely want to practice beforehand, but it doesn’t have to be
perfect the first time.
2. How long should my presentation be?
Since there will be so many people to present to, you only have about 5 minutes to
talk. Since that isn’t a lot of time, you will need to focus on the most important parts of
your project.
3. What should I talk about in my presentation?
With only 5 minutes to talk, you will have to keep your presentation simple and focused,
while making sure the audience understands what you did and why. Here are some
questions to help you prepare your presentation.
a. Why did you choose this topic? What did you want to find out?
b. Describe your project – what did you do?
c. What did you learn about your topic?
d. What story does your data tell? Did you discover anything surprising?
e. What other questions do you have about your topic?
f. Ask the audience if they have questions.
4. W
 ill my Expo board and my materials be there while I present? Can I bring notes
to help me?
Yes, yes and yes. Your board will be all set up for you when you arrive and all
materials that are easy to transport and meet the safety guidelines (no animals
allowed, unfortunately ) will be there with your board – including your science
notebook. You should write some notecards to have with you during your
presentation if you think you will need them.

Ok, let’s start preparing. Use the Expo Presentation Checklist on the next page to
keep track of the steps for preparing your presentation.
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MY EXPO PRESENTATION CHECKLIST

BEFORE THE EXPO:
What do you I need to do?

How can I do it?

Make sure my board
is organized, clear
and easy to read.

Read through PUTTING THE PIECES TOGETHER.

Create notecards.

Use the question ideas from LIGHTS, CAMERA,
ACTION to create note cards.

Practice, practice,
practice!

Practice my presentation at school with
friends, at home with family and in the mirror.

Get feedback from
my science teacher.

Practice in class or schedule time with my
teacher.

Time myself – I only
have 5 minutes.

Have a friend time me or use my phone or
a stopwatch.

Done?
(Put a
in the box)

AT THE EXPO:
What do you I need
to do?

How can I do it?

Make sure my audience can
hear and understand me.

Speak clearly and slowly and explain any
science vocabulary people may not know.

Make sure my audience can
read my board during my
presentation.

Stand to the side of my board so people can
read it while I speak.

Say who I am and which
school I’m from.

Introduce myself, say which school I go to
and which grade I’m in.

Say my project title and explain Point to my title as I talk about it.
why I chose this topic.
Say my question or problem
and explain what I wanted to
find out or solve.
Say what I did to gather data.

Point to my question and hypothesis as I
talk about them.

Explain the most important
data and observations and any
patterns in my data.
Explain how my research helps
me answer my question.

Point to the data and observations that are
most interesting or important. I don’t have
to talk about all of my data.

Explain what I learned about
my topic and what my
conclusion is.
Share any questions I have or
things I would do differently
next time.
Ask for questions from my
audience.

Point to my procedure and any pictures
that show me working on my project.

Use the science concepts and vocabulary
I learned in my research to explain my data
and help my audience understand the
science ideas in my project.
Point to my conclusion as I talk about it.

Point to my conclusion as I talk about it.

Ask anyone to share if they are comfortable.
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Done?
(Put a
in the box)

PLANNING MY PRESENTATION

Take some time to answer the questions below. Your answers can become your
notecards for your presentation.

1. Why did you choose this topic? What did you want to find out?

2. D
 escribe your project – what did you do?
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3. W
 hat did you learn about your topic?

4. What story does your data tell? Did you discover anything surprising?

5. What other questions do you have about your topic?
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STAYING ON TRACK
My Expo Project Checklist
Now that you are ready to get started, below is a list of everything that you will
need to do to get ready for the Expo. Your teacher will help you with due dates, but
use this checklist to stay on track.
My Expo project will be: (check ONE of the project types below)
Observational Study
Experiment
Engineering Design

1
DATE
DUE

STEP 1: CHOOSING A PROJECT AND A QUESTION
DONE?
(Put a in the box)

I came up with five possible project ideas using
Picking a Project.
I know what I want to do and find out with each project idea.

I made a list of materials for each project idea.

I completed my Expo Topic and Project Idea sheet.

My teacher approved my Expo Topic and Project idea!

For observational studies and experiments:
I came up with a question to answer.
For engineering design projects:
I came up with a problem to solve.
For observational studies and experiments:
I came up with a hypothesis.
For engineering design projects:
I came up with a possible solution.
I brainstormed materials and ideas about how to do my
project and answer my question.
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2
DATE
DUE

STEP 2: RESEARCHING AND PLANNING THE PROJECT
DONE?
(Put a in the box)

I came up with a project plan for my project.

My teacher approved my project plan!

I completed my observations and My Question Quest.

I found 5 sources (books, websites, experts) related to my topic.

I did research using my sources and completed My Background
Research sheet by taking notes about my topic.
I looked at my notes and made sure that my question was still
answerable. (If you don’t feel that you can answer your question
you might need to choose a different one.)
I completed My Sources sheet so I have all the books, websites
and experts recorded.

3
DATE
DUE

STEP 3: COLLECTING AND ANALYZING DATA
DONE?
(Put a in the box)

I made a list of all the materials I will need to collect my data.

I wrote my procedure. It includes all the steps I need to do
to collect my data.
My teacher approved my procedure!

I figured out exactly what data I am collecting and when I am
collecting it.
I designed my data table.

I did at least 5 trials, tests or sets of observations.
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DATE
DUE

DONE?
(Put a in the box)

I recorded all my data in my data table(s).

I took photos of my project for my Expo board while I was
collecting data and observations.
I drew a labeled diagram to help my audience understand my
project and the data I collected.
I analyzed my data for patterns and trends.

I wrote my conclusion by answering the questions in the example
provided.

4
DATE
DUE

STEP 4: DESIGNING MY EXPO BOARD
DONE?
(Put a in the box)

I looked at the example in this guide so I know what my Expo
board should look like.
I drew a diagram of my Expo board to show where all the
parts of my project will be on the board.
I typed up all the sections that will go on my Expo board and
saved them.
I drew my labeled diagrams and have all my photos ready to go.

I displayed the parts of my Expo board to make sure they all fit
and look professional before gluing them onto the board.
My Expo board is all set up and ready to go for the Expo!
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5
DATE
DUE

STEP 5: PRESENTING MY PROJECT
DONE?
(Put a in the box)

I practiced presenting my project to my classmates and had
them time me. (You have 5 minutes or less!)
I made changes to my presentation based on suggestions from
my classmates and my teacher.
During my presentation, I explained my data including:
•
•
•
•
•

Why I chose this topic? What did I want to find out?
I described my project and what I did.
What did I learn about my topic?
What story does my data tell? Did I discover anything surprising?
Other questions I now have about my topic are...

I created note cards to help me remember the important
things to say.
My teacher approved my presentation!

I AM READY FOR THE ELEMENTARY SCIENCE EXPO!

Adapted from Science Fair Guide: Resources for Students, http://go.hrw.com/resources/go_sc/hst/HSTGP221.PDF
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HOW TO MAKE AN AWESOME OBSERVATIONAL STUDY
Designing an Observational Study
So you have decided to do an observational study. Fantastic! This part of the guide
will help you plan your project. An observational study is a type of science project
where you ask questions, use your five senses to make observations and collect data,
but don’t actually do an experiment. That means that you are not testing anything or
changing anything about what you are observing. In most observational studies, you
record your observations over a period of time and use the information from these
recorded observations to answer your original question(s). Some examples of
observational studies include behavioral studies in which you observe the behavior
of an animal or other living thing over a period of time or in different settings, or a
field study in which you observe a natural or man-made environment. Observational
studies are a good fit for topics such as animal behavior, ecology, or geology.
The most important parts of an observational study are in the box below. In this
section, you will find an example of an observational study that Chantel did on
hissing cockroaches. As you’re reading through her example, think about the
important parts of an observational study listed below. Can you find where or how
Chantel included all of these things – observations, questions, background research,
recording data and making conclusions – in her observational study?

Make observations – What do you see, hear, feel and smell?
Ask questions – What are you curious about?
Do background research – What books, websites and articles will help
you become an expert?
Record data – What evidence will help you answer your question?
Make conclusions – Did you answer your question? What else did you learn?

Hey kids!
Check out Chantel’s
Observational Study
Project Plan if you
need help getting
started.
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Name

Chantel

Date

October 1, 2014

MY EXPO PROJECT PLAN
S tart by making some observations on Madagascar Hissing Cockroaches.
C
 ome up with some interesting questions that I can answer by observing
and researching.
 ecide which question I want to answer for my project and come up with
D
a hypothesis.
M
 ake a list of materials including any measurement tools I need:

F ind some resources from the library and internet that will help me answer
my questions.
 rite a step-by-step procedure in my own words of all the steps I will do
W
during my project.
D
 esign a data table to record observations.
G
 et permission from my science teacher to start my data collection!
Complete the first set of data collection.
Decide which days I am doing my other sets of data collection.
 raw labeled diagrams of observations that will help my audience understand
D
what I observed.
Analyze my data for patterns or trends.
Write a conclusion that explains my data and what I learned.
Prepare my Expo board and practice my presentation.
My teacher’s approval:
					

Mr. Martinez
(teacher’s signature)
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Name

Chantel

Date

October 6, 2014

OBSERVATIONS - THE FIRST LOOK
What do I see?

I see hissing cockroaches in the corners of the tank and on the branches.
I see some hissing cockroaches at the water dish. I think they are drinking
but I can’t tell for sure.
I see some hissing cockroaches eating pieces of apple.
The hissing cockroaches are very close together. They pile up on each other
and crawl over each other.
Hissing cockroaches have antennae. The antennae move around a lot.
I see 16 hissing cockroaches total.
The hissing cockroaches are shiny, and oval shaped. Most of them are moving
parts of their bodies but one is not.
Two hissing cockroaches are scratching at the side of the tank.

What do I smell?

I smell the apple pieces in the tank.
I smell the wood chips on the floor of the tank.

What do I hear?

I hear the wood chips moving around.
I hear the stick moving as the hissing cockroaches crawl around on top of it.
I heard a couple of cockroaches making hissing sounds.
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What do I feel? (only if it is safe to touch!)

(My teacher carefully reached into the tank to feel the shell of one
cockroach.)
The hissing cockroach’s shell felt bumpy.
The hissing cockroach’s shell felt wet and slimy.
The hissing cockroach’s shell felt smooth in between the bumps.
The woodchips and sticks felt a little wet.

What were some interesting things I observed? Why was each one interesting?
What did I observe?

Why is it interesting? What do I wonder?

The hissing cockroaches stay very
close together and pile up in groups
in the corner of the tank and on
the log.

This is interesting to me because I
wonder if they need to stay warm or
if they are afraid to be away from
the group.

A couple of hissing cockroaches
hissed.

This is interesting because I don’t
know if any other insects hiss and I
want to know why they hiss.

The hissing cockroaches moved
their antennae a lot.

This is interesting to me because I
wonder if that is how the feel
around in their environment.

The hissing cockroaches eat apples.

This is interesting to me because I
wonder if they will eat anything else.

Hissing cockroaches scratch at the
sides of the tank.

This is interesting to me because I
wonder if they are trying to escape.
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Name
Date

Chantel
October 10, 2014
MY QUESTION QUEST

Topic

Madagascar Hissing Cockroaches

Observations

The First Look

What do/does

hissing cockroaches
do?

How do/does

Hissing Cockroaches stay very close together and
pile up in groups.
Hissing cockroaches come together on the logs and
in the corners of the tank.
Hissing cockroaches hiss and move their antennae
a lot.

hissing cockroaches Hissing cockroaches eat apples.
behave?

Hissing cockroaches scratch at the sides of the tank.
Observations

Which observations
about hissing

cockroaches can I

explore a second time?

Getting Focused

If all the hissing cockroaches ever go to one corner
or one log.
If the hissing cockroaches will eat anything else
besides apples.
What makes the hissing cockroaches hiss.
What makes hissing cockroaches move their
antennae so much.
Why hissing cockroaches scratch at the sides of the
tank.
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Observations

What do I notice as I

hissing
cockroaches

observe

more closely?

The Second Look

The hissing cockroaches sometimes go on the log,
sometimes go under the log. Sometimes they are in the
corner and sometimes they are not. They move around
a lot so I don’t really know which part of the tank they
like the best. I see them under the log the most.
I didn’t put any other food in the tank since my teacher
didn’t want to risk making the cockroaches sick.
Hissing cockroaches are not by themselves very much.
The tank is small so it’s hard for them to have their own
space. I noticed that they hissed sometimes when one
was by themselves and another came too close.
Cockroaches’ antennae move a lot when they are near
other cockroaches, food, water, the sides of the tank or
anything in the tank. They are always moving even when
they are just in the air and not touching anything.
One cockroach scratched at the side of the tank
with its antennae and legs and hissed once. Another
cockroach hissed when it was near the food and
another cockroach came too close.

Questions

What questions can I ask based on my observations?

Why do hissing cockroaches move their antennae so
much?
Do hissing cockroaches prefer to be under the log since
that is where I saw them the most?
Why do hissing cockroaches make groups and piles with
themselves in different parts of the tank?
What makes hissing cockroaches hiss? Are they trying to
find food, sense danger or communicate with each other?
Why do hissing cockroaches move their antennae so
much?
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Name

Chantel

Date

October 14, 2014

QUESTION, HYPOTHESIS AND MATERIALS
My Question:

What makes hissing cockroaches hiss? Are they trying to find food, sense
danger or communicate with each other?
My Hypothesis:

I think hissing cockroaches hiss because they are trying to protect themselves
from danger and to scare people away.
My Materials:

1.

Hissing Cockroaches

2. T
 ank with regular habitat (wood chips, sticks, water bowl, heat lamp,

food)

3. Magnifying glasses
4.

Science notebook

5.

Pencil

6.

Data tables

My teacher’s approval:
					

Mr. Martinez
(teacher’s signature)
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MY BACKGROUND RESEARCH
Name

Chantel

Date

October 16, 2014

My topic

Madagascar Hissing Cockroaches

My question

What makes hissing cockroaches hiss? Are they trying to
find food, sense danger or communicate with each other?

What I need to find out

What are

• Who
• What
• Where
• When
• Why

Madagascar Hissing Cockroaches

?

Hissing cockroaches are insects and are one of the largest
cockroach species. They eat vegetables and fruits that fall
off trees and other kinds of organic matter (like seeds or
leaves) that decompose on the ground. They can grow up
to 7.5 centimeters in length. Both males and females have
antennae, but only the males have horns. Hissing
cockroaches do not have wings.
Where do

Madagascar Hissing Cockroaches hiss

live?

Hissing cockroaches come from Madagascar and live in
forests and other moist, tropical places. They live on the
ground of the forest, usually underneath rotten logs or piles
of leaves.
When do

Madagascar Hissing Cockroaches hiss

?

Hissing cockroaches hiss when they are disturbed or
scared. They make this hissing sound by pushing air through
the slits in their abdomen. The hiss is very loud.
Why do

Madagascar Hissing Cockroaches hiss

?

Hissing cockroaches are very territorial and will hiss and
use their horns to protect their food and their homes.
They actually have three different kinds of hisses: the
mating hiss, the fighting hiss and the disturbance hiss.
Males do all three kinds of hisses, but females do only the
disturbance hiss.
Who are the famous people or scientists that study
Madagascar Hissing Cockroaches
?

National Geographic has scientists and photographers who
travel to Madagascar to study hissing cockroaches and
take pictures of them.
Words and ideas I need
to understand

Questions I still have

organic matter
slits mating disturbed
species abdomen herbivore
tropical
horns
native
moist
territorial		
decompose
Why are hissing cockroaches so territorial? Why do they
need a moist environment when other species can live in
NYC in the winter? Why are hissing cockroaches able to
hiss by pushing air out of their slits since most insects rub
their body parts together to make noises?
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MY SOURCES
Name

Chantel

Source Type (book,
Number website,
expert,
article, etc.)

October 17, 2014

Date
Title and Author

What I learned

book

Far-out and Unusual
Pets: Cockroaches by
Alvin and Virginia B.
Silverstein

•T
 hey have a hard shell, antennae,
and horns.
• Males have three kinds of hisses
• Females have one kind of hiss

website

http://animals.nationalgeographic.com/
animals/bugs/madagascar-hissing-cockroach/

•
•
•
•

website

www.orkin.com/
cockroaches/madagascar-hissing-cockroach/

•T
 hey hiss by pushing air through
their abdomen
•T
 hey live on the forest floor and
eat fruit
•T
 hey like to be under dead logs
and branches.

Expert

Mr. Martinez,
my science teacher

•T
 hey are very territorial – they
will use their horns and hiss to
protect themselves and their
homes.
• T
 hey don’t rub their body parts
(like legs) together to make
noises like crickets do.
• They are insects.
• They have a colony and a
hierarchy like bees and ants.

Book

Madagascar Hissing
Cockroaches by Kristin
Petrie

•T
 hey are native to Madagascar
• They can be kept as pets in the
U.S.
• T
 hey have a hierarchy and a
colony, which means they are
organized and work together and
one of them is in charge.

1

2

3

4

5
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T
 hey are the largest cockroach
T
 hey are herbivores
They live for 2 to 5 years
T
 hey use their horns to protect
themselves.
• Females can only do the
disturbance hiss.
• Males can do the disturbance
hiss, the mating hiss and the
fighting hiss.

Chantel

Name

Date

October 18, 2014

MY PROCEDURE
Step 1

First make an Observational Study Project Plan.

Next do my first set of observations to learn about hissing
cockroaches.
Step 2

Next, write down what I see, hear, smell and feel, but ask my
teacher to help with touching the cockroaches.

Step 3

Look at my observations and pick out some things that are most
interesting to help me figure out what to focus on for my Round 2 observations.

Step 4

Do my Question Quest to figure out my question and come up
with a hypothesis to show my teacher.

Step 5

Go to the library and look online for resources to gather background
information about Madagascar Hissing Cockroaches. This will help me
find information that I didn’t get by observing.

Step 6

Step 7

Fill out my Behind the Scenes sheet.

Step 8

Design my data table and show my teacher.

Complete my data collection by doing 5 more sets of observations to
try to answer my question. Write down what I expect to observe.

Step 9

Step 10 Draw
Step 11

some labeled diagrams.

Look for patterns in my data.

Write my conclusion and answer my question the best I can with
evidence from my observations and research.
Step 12

Step 13

Set up my presentation board and practice my presentation.
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Check out Chantel’s data table. What is Chantel observing? When is Chantel
observing it?
Name

Chantel
MADAGASCAR HISSING COCKROACHES DATA TABLE

What am I observing?

I am observing what makes hissing cockroaches hiss

(finding food, sensing danger or communication).
When am I observing it? I am observing this for 5 days from October 20th
November 3rd.
What am I observing?

I expect to observe that the cockroaches will hiss

when they are sensing danger or communicating since my sources didn’t
say that cockroaches hiss when they are finding food.
Date

Did the
cockroaches
hiss?

What is making them hiss?
• finding food
• sensing danger
• communication

Monday,
October 20th

Yes

• T
 hey hiss sometimes when another cockroach
is nearby. (But not every time.)
• They hiss when another cockroach comes
near their food when they are eating.
• They hiss when they are on the log and other
cockroaches are close to them.
• I heard 4 hisses while I was observing.

Wednesday,
October 23rd

No

I didn’t hear them hiss today, but they were
moving their antennae a lot. The cockroaches
were not moving around the tank that much.

Monday,
October 27th

Yes

•
•
•
•

Wednesday,
October 29th

Yes

• One hissed when another came near its food.
• One hissed under the log when another came
too close.
• I heard two hisses while I was observing.

Monday,
November 3rd

Yes

• One hissed when it was near the water.
• They hissed again when they were on the log
and under the log and another cockroach was
close by.
• I heard two hisses while I was observing.

One hissed when it hit the side of the tank.
One hissed when another came close to its food.
They hissed again when they were on the log.
O
 ne hissed when it was under the log and
another came too close.
• I heard four hisses while I was observing.

In Chantel’s data table, she put the date in the first column and the things she was
observing in the other columns. Her observations are very good because she included
how many hisses she heard and what the cockroaches were doing that made them
hiss. Next, she will draw labeled diagrams and then look for patterns in her data to
write her conclusion.
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Name

Chantel

Date

November 3, 2014

LABELED DIAGRAMS
Diagram 1: A Madagascar Hissing Cockroach
head
abdomen

antennae

legs

Diagram 2: The cockroaches hiss at one another when they are both
near the food.

“hissss”

food
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LOOKING FOR PATTERNS IN MY DATA
Below are some things Chantel needs to do to write her conclusion.
 ook for patterns in her data – She can do this by looking for observations that
L
she made more than once.
Try to explain the patterns in her own words.
Use her background research to support her explanation.
Come up with new questions based on what she learned.

Name

Chantel

Date

November 5, 2014

PATTERNS IN MY DATA TABLE
Which observations did I make
more than once?

How many
times?

What connections can I make to
my background research?

The cockroaches hissed
when they were near the
food and another one came
close by.

4

The cockroaches hissed
when they were on the log
and another one came
close by.

3

Cockroaches are territorial
and will defend their homes
with a fighting or
disturbance hiss.

The cockroaches hissed
when they were under the
log and another one came
close by.

3

Cockroaches are territorial
and will defend their homes
with a fighting or
disturbance hiss.

The cockroaches hissed
when they were near the
side of the tank.

1
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Cockroaches are territorial

and will defend their food
with a fighting or
disturbance hiss.

Not sure. Maybe it was
hissing at me?

Name

Chantel

Date

November 7, 2014

MY CONCLUSION
1. W
 hat did I notice while I was doing my study?

I noticed that some cockroaches hissed when they were near the food
and when another cockroach came too close. They also hissed on the
log and underneath the log when another cockroach came too close.
One time a cockroach hissed when it was near the side of the tank.
2. How can I explain the things I noticed using my research?

 ockroaches hiss when another cockroach comes too close to them when
C
they are in a tight place (like under the log or on the log) or near food. My
research says that hissing cockroaches are territorial. This means that
they will defend their homes and their food with a fighting hiss or a
disturbance hiss. My data shows that the cockroaches hissed near the food
and when they were in tight places like on the log or under the log. They
also hissed when another comes to close to them or their food.
3. Did I answer my question? How can my data help me prove that?
	
I did answer my question about why hissing cockroaches hiss. They hiss to

defend their food and their homes, and my data shows they hissed under
the log and near the food. It is hard to be sure exactly why the cockroaches
were hissing. To be sure I think I would need more observations. My data
partly supports my hypothesis because they do hiss to protect themselves
when they sense danger and to communicate whether they are mating or
disturbed, but they don’t hiss to find food.
4. What questions do I still have about my topic?

	
I still wonder why when one cockroach hisses, another doesn’t hiss back

every time. Sometimes they do hiss back, but not always. Is this because
they are afraid of the cockroach that hissed at them and are allowing
that cockroach to win? I also wonder if the cockroach that hissed against
the glass was hissing at me.

Now it is your turn. On the following pages are all the graphic organizers you will
need to plan your observational study for the Expo. Good luck!

58

Name

Date

MY EXPO PROJECT PLAN


























My teacher’s approval:
					

(teacher’s signature)
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’s Observations

Date

OBSERVATIONS - THE FIRST LOOK
What do I see?

What do I smell?

What do I hear?

60

What do I feel? (Only if it is safe to touch!)

What were some interesting things I observed? Why was each one interesting?
What did I observe?

Why is it interesting? What do I wonder?
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Name
Date

MY QUESTION QUEST
Topic

Observations

The First Look

What do/does

do?

How do/does

behave?

Observations

Getting Focused

Which observations
about
can I explore a second
time?
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Observations

The Second Look

Which do I notice as I
observe
more closely?

Questions

What questions can I ask based on my observations?

63

Date

Name

QUESTION, HYPOTHESIS AND MATERIALS
My Question:

My Hypothesis:

My Materials:

1.
2. 
3.
4.
5.
6.
7.
8.
9.
10.

My teacher’s approval:
					

(teacher’s signature)

64

			

MY BACKGROUND RESEARCH
Name

Date

My topic
My question

What I need to find out

What are

?

• Who
• What
• Where
• When
• Why
Where do

live ?

When do

?

Why do

?

Who are the famous people or scientists that study

?

Words and ideas I need
to understand

Questions I still have
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MY SOURCES
Name
Source Type (book,
Number website,
expert,
article, etc.)

Date
Title and Author

What I learned

1

2

3

4

5
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Name

Date

MY PROCEDURE
Step 1 

Step 2 

Step 3 

Step 4 

Step 5 

Step 6 

Step 7 

Step 8

Step 9 

Step 10 

Step 11 

Step 12
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MY DATA TABLE

Name

DATA TABLE
(project name)
What am I observing?

When am I observing it?

What do I expect to observe?

Date

68

Date

Name

LABELED DIAGRAMS
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Name

Date

MY CONCLUSION
1. What patterns do I see in my data?

2. Why do I see those patterns?

3. What is surprising about my data?

4. Did I answer my question? Does my data support my hypothesis?			

5. What questions do I still have about my topic?
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DESIGNING A SCIENTIFIC INVESTIGATION

So you have decided to do a scientific investigation, but are not sure which type
you want to design. Okay, let’s explore both types so you can decide. What is a
scientific investigation? In a scientific investigation, you are seeking to learn what
happens when you change one or more things (called variables) in the setup of
your investigation. You start off by doing some background research, use this
background knowledge to write a hypothesis or guess about what might occur
and then design an investigation to test that hypothesis. Then you use your
observations to see if there are changes in the data you are collecting that could
be caused by the change or changes you made in the setup for your investigation.
There are two types of scientific investigations you can do for the Expo. The first is
called an experiment and the second is called an engineering design. These two
types of projects are similar in some ways and different in others. It’s important to
understand the two types before you start planning your project so you make the
best choice. This part of the guide will help you decide which kind of scientific
investigation you would like to do for your Expo project and help you come up with
a plan.
• Y
 ou might want to do an experiment project if you are interested in learning
more about how or why something in the natural world around you works.
• Y
 ou might want to do an engineering design project if you are interested in
building or designing something that solves a problem.
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Take a look at the table below that compares an experiment project to an engineering
design project.
Experiment Project

Engineering Design Project

Observe and brainstorm questions
and ideas.

Observe and brainstorm questions
and ideas.

Choose a question.

Define the problem.

Make a hypothesis.

Figure out the requirements (the criteria
and constraints).

Do background research.

Do background research.

Write a procedure that explains your
experiment and what your variables
and controls are.

Brainstorm, choose and design a solution
and write a procedure that explains how
you will meet your requirements.

Do an experiment.

Test your solution.

Analyze your data to determine if you
answered your question.

Analyze your data to see if your solution
meets the requirements.

Figure out if your problem was solved,
Figure out if your hypothesis was correct
if your design can be revised and write
and write your conclusions.
your conclusions.
Communicate your results.

Communicate your results.

Adapted from Comparing the Engineering Design Process and the Scientific Method, http://www.sciencebuddies.
org/engineering-design-process/engineering-design-compare-scientific-method.shtml

As you can see in the rows highlighted in gray, there are similarities between the two types
of projects. The other rows show the differences. When you do a science experiment, you
come up with a question and a hypothesis, but with an engineering design, you find
solutions to problems that meet a certain set of criteria. Engineering design projects
often let you come up with a “best design” by including features that give you the best
results. Experiments aim to find out how different features affect your results.
If you are still trying to decide which kind of project to do, check out the examples of an
experiment project and an engineering design project on the following pages. First, you
will see an experiment on corn and bean plants and then you will see an engineering
design project on paper airplanes. Good luck deciding on your Expo project!
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HOW TO MAKE AN AWESOME EXPERIMENT PROJECT
Designing a Science Experiment
So you have decided to do an experiment. Fantastic! This part of the guide will help
you plan your project. Let’s get started. An experiment is a type of science project
where you ask questions, make observations and collect data by changing something
about what you are observing to see what happens. In this section you will find an
example of a science experiment on corn and bean plants.

The important parts of an experiment are:

Make observations – What do you see, hear, feel and smell?
Ask questions – What are you trying to find out?
Do background research – What books, websites and articles will help
you become an expert?
Make a hypothesis – What do you think will happen?
Write a procedure – What are the steps you need to follow to find out what
will happen?
Control for variables – How can you make sure you are testing one variable
only?
Record data – What evidence will help you answer your question?
Make conclusions – Did you answer your question? What else did you learn?

Hey kids!
Check out Andrea’s
Experiment Project
Plan if you need
help getting
started.
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Name

Andrea

Date

October 1, 2014

MY EXPO PROJECT PLAN
S tart by making some observations of corn plants and complete my
question quest.
F ill out my question table to help me decide which testable question to
answer for my Expo project.
F ind some background information on my topic from the library and
internet that will help me answer my questions.
Make a hypothesis that might answer my question.
Fill in my variables table.
G
 ather my materials.
 rite up a step-by-step procedure of all the things I need to do during
W
my experiment including the variable I am testing and how I am keeping
the other variables constant.
Design a data table to record observations.
G
 et permission from my science teacher to start my experiment.
Complete the first measurements and record my data.
Decide which days I am doing my additional measurements.
Draw a labeled diagram of my experiment in action.
Analyze my data for patterns or trends.
Write a conclusion that explains my data and answers my question.
Prepare my Expo board and practice my presentation.
My teacher’s approval:
					

Ms. Jacobs

(teacher’s signature)
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COMING UP WITH QUESTIONS FOR YOUR EXPO PROJECT
Sometimes, it can be hard to come up with a question to focus on. In this example,
Andrea is doing a project on corn and bean plants but she doesn’t have a question yet.
Her teacher said “Andrea, observe the corn and bean plants in our classroom and
answer these three questions:”
• What do I notice about corn and bean plants?
• What do I notice as I observe corn and bean plants more closely?
• What questions can I come up with to test my observations?

Name
Date

Andrea
October 3, 2014
MY QUESTION QUEST

Topic

Corn and bean plants

Observations

The First Look

What do I notice
about corn and

bean plants

?

Which do I want
to observe more
closely? Add a

Corn and bean plants do not always grow
straight up towards the ceiling. Some of
the bean and corn plants are curved or
lean in a certain direction.
Corn and bean plants have leaves,
stems and roots.
The corn and bean plants all lean
towards the window.
Some pots have one corn plant, some
have one corn and one bean plant and
some have one bean plant.
The leaves on all of the plants get bigger
as you get closer to the top of the plant.
Three of the corn plants by themselves
are shorter than the corn plants that are
planted with the bean plants.
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Observations
What do I notice as I
observe corn and

bean plants

more closely?

The Second Look

What questions do I have?

The corn plants that are
planted by themselves
have about 6 leaves on
their stems. The corn
plants that are planted with
bean plants have about 8
leaves on their stems.

Do corn and bean plants
help each other grow?
Will corn plants always
grow taller and have more
leaves when they are
planted with bean plants?

The tallest corn plant is
12 cm. high. The shortest
corn plant is 8 cm. high.
The tallest corn plant is
planted in a pot with a
bean plant. The shortest
plant is by itself.

Will corn plants that are
planted with bean plants
always be taller than corn
plants that are planted by
themselves?

The corn and bean plants
all lean toward the
window.

Will corn a bean plants
still lean toward the
window if I move them to
a different location in our
classroom?

Andrea’s next step was to choose her question. Let’s look at her Expo Project Question
Table to understand how she made her decision.
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Name

Andrea

Date

October 3, 2014

MY EXPO PROJECT QUESTION TABLE
Question

Do I need to do more tests to answer this question?
YES = this could be my Expo project!
NO = come up with another question.

Do corn and bean
plants help each
other grow?

YES – I could plant some corn and bean plants
together and separately to see if corn plants will
be healthier (taller and have more leaves).

Will corn plants always
grow taller and have
more leaves when
they are planted with
bean plants?

YES – I could plant some corn and bean plants
together and separately to see if there is a
difference in the number of leaves.

Will corn plants that
are planted with bean
plants always be taller
than corn plants that
are planted by
themselves?

YES – I can plant some corn and bean plants
together and separately to see if there is a
difference in their heights.

Will corn and bean
plants still lean toward
the window if I move
them to a different
location in our
classroom?

NO – I have plants at home and notice that
they always lean towards the window no matter
where you put them in the room.
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THINKING ABOUT ANDREA’S QUESTION TABLE
After filling out her question table, Andrea could see that she was curious about
whether bean plants helped corn plants grow taller, so she decided this would be her
experiment. Read through her question and hypothesis below.
Andrea’s Testable Question:
Her question asks what she wants to know and what she wants to measure.

Does planting corn plants with bean plants make the corn plants grow
taller and have more leaves?
Hypothesis:
Her hypothesis is a guess about the answer to the question.

I think that the corn plants that are planted with the bean plants will
grow taller and have more leaves than the corn plants that are planted
by themselves.

78

Name

Andrea

Date

October 6, 2014

MY VARIABLES TABLE
The variable I am
changing.

The variables I am
controlling.

How I will control
this variable.

What I am
measuring.

Planting bean
plants. (Some
pots will have
bean plants and
some will not.)

The number of
corn seeds and
the number of
bean seeds.

I will plant 3
corn seeds and
3 bean seeds.

The height of
the corn plants
and the number
of leaves.

The amount and
type of soil.

I will measure
three cups of
the same soil
for each pot.

The type of pot.

I will use the
same kind of
clay pot for
each plant.

The amount of
water.

I will water
each pot with
10 ml of water
each day.

The amount of
sunlight.

I will place each
pot in front
of the same
window in the
classroom.
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MY BACKGROUND RESEARCH
Name

Andrea

My topic
My question
What I need to
find out
• Who
• What
• Where
• When
• Why
• How

Date

October 6, 2014

Corn and Bean Plants
Does planting corn plants with bean plants make the corn plants
grow taller and have more leaves?
What are some general facts about corn and bean plants
Corn seeds take about 12 days to germinate. They have a tap root that
will grow down into the soil to keep the plant stable and get nutrients.
Corn plants make pollen as they grow which can move onto other corn
plants when the wind blows. This is how corn plants reproduce. It takes
about 55 to 95 days for corn to be ready for harvest. Bean plants need
rich soil that can drain water easily. You can plant them about one to
two inches deep and keep the soil very wet while they are germinating.
How do corn and bean plants interact when they are planted together

?

?

All plants need nitrogen to grow. Nitrogen gas makes up about 70%
of our atmosphere, but plants can’t use it in a gas form. They need
bacteria to change nitrogen gas into a form they can use. Bean
plants have special bacteria call Rhizobia that live on their roots
and turn the nitrogen from the air into ammonia. Plants can use
ammonia to make sugar during photosynthesis. Corn plants do
not have Rhizobia, so if you plant corn plants with bean plants this
should help make more nitrogen for the soil.
Where do corn and bean plants typically grow
?
Corn plants were first grown in Central America and Mexico.
Overtime the settlers in North America began to grow it in the
Midwest. That is where you will find many corn fields in the United
States. Bean plants are found in many places around the world, but
in the United States you can find many bean plants in North Dakota,
Nebraska, Minnesota and Idaho. Bean and corn plants need lots of
light and soil with lots of nitrogen in it.
Why is this information significant
?
Our soil in the United States is often not as healthy as it should be

because we don’t give it enough time to recover after plants have
been harvested. If we are smart and put companion plants near
each other in the ground, they can help each other get what they
need. Companion plants help other plants grow by repelling pests,
attracting insects for pollination, or providing nutrients, shade or
support. One example would be a tree that gives support for vines to
grow on it.
Are there any famous people, scientists, or cultures that study
corn and bean plants?
?

Words and
ideas I need to
understand
Questions I still
have

Ancient civilizations in Central America and the United States are
known for planting “Three Sisters Gardens” which include corn,
beans and squash. The Native Americans are famous for this
planting technique which helped them grow healthy corn.
germinate stable nutrients reproduce trellis atmosphere
Rhizobia Nitrogen Nitrogen-fixing bacteriapollination civilization
Three Sisters ammonia photosynthesis gas companion plants
Are there other plants that can help corn grow? How do bacteria
turn nitrogen gas into ammonia? Is ammonia ever dangerous for
plants? Do the leaves of some plants help other plants because their
shape is pointy allowing water to roll off easily?
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MY SOURCES
Name

Andrea

Date

Source Type (book, Title and Author
Number website,
expert,
article, etc.)

What I learned about

Book

From Seed to
Plant by Gail
Gibbons

• S eeds can be planted in soil, or in a moist
cloth.
•W
 hen seeds begin to grow, we call the
process germination.
•T
 he roots grow downward to find
nutrients and the stem grows upward to
find sunlight and carbon dioxide.
• The leaves take in carbon dioxide and
water and use it to make sugar for
themselves and release oxygen into the
atmosphere.

Book

Roots, Shoots,
Buckets and
Boots: Gardening
Together with
Children by
Sharon Lovejoy

•P
 lants need nutrients, sunlight, carbon
dioxide and water to grow.
• Plants don’t have to have soil to grow. Some
plants grow in water.
• Soil is beneficial to plants because it
provides stability and nutrients.

Website

www.the-compost-gardener.
com

• Plants need ammonia to help them make
sugar during photosynthesis.
• Rhizobia (a soil bacteria) are attracted to
plants that have special features on their
roots called rhizomes.
• Plants can survive and grow without
Rhizobia, but they will have more
nitrogen in the form of ammonia if the
Rhizobia are present in the soil.
• You can use a nitrogen test kit to see if the
soil has enough nitrogen in it and add
fertilizer if it does not have enough.

Website

www.reneesgarden.com

• Tips on how to keep your garden healthy.
• H
 istory on the Iroquois Indians and what
they knew about corn and bean plants.
•C
 orn plants provide carbohydrates for bean
plants which are rich in protein. This gives
the bean plants the balance they need with
nutrients.

Website

www.biology4kids.com

•P
 lants are classified into lots of different
groups. Each plant has a common name like
“corn” and a scientific name like Zea Mays.
• Some plants make flowers and fruits and
attract insects to reproduce. Other plants
like corn rely on the wind to blow their
pollen from plant to plant.

1

2

3

4

5

October 6, 2014
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MATERIALS LIST
On the pages that follow, you will find Andrea’s materials list, procedure, data
tables and labeled diagram. The materials include everything she needs for her
experiment. Her procedure includes all the steps she needs to follow to complete
her experiment. Her data tables include all the measurements she recorded. Her
labeled diagram shows you how she set up her experiment.

Name

Chantel

Date

October 10, 2014

MY MATERIALS
1.

soil

2.

water

3.

measuring cup

4.

two pots

5.

window (for sunlight)

6. 6 corn

seeds

7. 3 bean

seeds

8.

data table

9.

pencil

10.

measuring tape or ruler

11.

masking tape and a marker to label the pots
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Name

Andrea

Date

October 10, 2014

MY PROCEDURE

Find two identical pots and label one “corn plants” and the other
“corn and bean plants”. Use masking tape and a black marker.
Step 1

Step 2

Add the word “control” to the corn plants label.

Step 3

Fill each pot with three cups of soil.

Then use my index finger to poke one hole three centimeters
deep for each seed. Then poke one hole three centimeters deep for
each seed with my index finger.

Step 4

Put three corn seeds in the “corn plants” pot and three corn and
three bean seeds in the “corn and bean plants” pot.
Step 5

Step 6

Next, cover them with soil.

Step 7

Put 20 milliliters of water in each pot.

Put both pots right next to the window so they have sunlight
when they start to germinate.
Step 8

Step 9

Design my data table and show my teacher.

Next record some initial observations in my data table as
evidence that both pots appear exactly the same even though they
have different seeds.

Step 10

Then show the plants to my science teacher so she will see the
experiment is set up.
Step 11

Step 12

Complete my data collection.

Step 13

Draw some labeled diagrams.

Step 14

Look for patterns in my data.

Write my conclusion and answer my question the best I can with
evidence from my experiment.
Step 15

Step 16

Set up my presentation board and practice my presentation.

My teacher’s approval:
					

Ms. Jacobs

(teacher’s signature)
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MY DATA TABLE
Check out what Andrea is observing and when she is observing it.

I am observing whether the corn plants that are planted with the bean plants
will grow taller and have more leaves than the corn plants that are by
themselves. I will observe this on Monday, Wednesday and Friday for four
weeks from October 20th to November 14th.

Below is Andrea’s data table. Take a look at it and then read through the next
section called, How did Andrea make her data table?
Name

Andrea

Date

October 19, 2014

DOES PLANTING CORN PLANTS WITH BEAN PLANTS MAKE THE
CORN PLANTS GROW TALLER AND HAVE MORE LEAVES?
Date

Corn Plants (Control)

Corn Plants With Bean Plants

Height

Number
of Leaves

Height

Number
of Leaves

October 20th

No Growth

None

No Growth

None

October 22nd

No Growth

None

No Growth

None

October 24th

1.0 cm.

None

1.0 cm.

None

October 27th

2.0 cm.

1

2.0 cm.

None

October 29th

2.5 cm.

1

2.5 cm.

1

October 31st

2.75 cm.

3

3.0 cm.

2

November 3rd

3.0 cm.

4

3.5 cm.

4

November 5th

3.5 cm.

4

4.0 cm.

4

November 7th

3.75 cm.

4

6.0 cm.

5

November 10th

4.0 cm.

5

7.5 cm.

5

November 12th

4.5 cm.

5

8.0 cm.

6

November 14th

5.0 cm.

6

10.5 cm.

6

How did Andrea make her data table?
Andrea’s data table is set up by date because she needed to measure the height of
her plants in centimeters every Monday, Wednesday and Friday. You can see that
in her data table there are columns for each plant and rows for each date. There is
also a column for the height of each plant and the number of leaves. Andrea wanted
to make sure she could read her data easily so she could write a clear conclusion. She
also wanted to make sure her audience at the Expo would be able to understand
her experiment and her data easily.
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Name

Andrea

Date

November 14, 2014

MY LABELED DIAGRAM

This is a diagram of my plant experiment when I set it up.
soil

soil

Plant pot

Plant pot

Corn Plants

Corn and Bean Plants

This is a diagram of my plant experiment after two weeks.

Corn Plant

Bean Plant

Corn Plant
soil

soil

Plant pot

Plant pot
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Name

Andrea

Date

November 15, 2014

MY CONCLUSION
1. What did I expect to happen?

 y hypothesis was that the corn plants that were planted with bean
M
plants would grow taller than the corn plants that were by themselves.
2. What actually happened? Does my data support my hypothesis?

 he corn plants that were planted with bean plants did grow taller, as you
T
can see in my data table. By November 14th, the corn plants that were
alone only grew to 5.0 centimeters and the corn plants that were planted
with the beans grew to 10.5 centimeters. This data supports my hypothesis.
The number of leaves does not support my hypothesis because the corn
plants alone grew leaves on October 24th and the corn plants with the
bean plants didn’t grow leaves until October 29th. Also, they both had a
total of six leaves on November 14th.
3. Which science concepts help explain what happened?
	
When I was doing background research I learned that the reason why corn

plants grow better next to bean plants is because bean plants attract
bacteria call Rhizobia which help turn nitrogen gas from the atmosphere
into ammonia. Ammonia helps plants make sugar during photosynthesis.
Corn plants don’t attract Rhizobia so they can’t make as much ammonia
on their own as they can when they are planted with bean plants.
4. What was surprising about my data? What new questions do I have?

	
One thing that was surprising about my data was the number of leaves.

The corn plants by themselves grew leaves by October 27th, but the corn
plants with the bean plants took until October 29th to grow leaves. Also,
both plants had six leaves at the end, which was also surprising. I wonder
if I had observed them for another week or so if the numbers would be
different. Would the corn plants with the bean plants have more leaves
after more time?
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Name

Date

MY EXPO PROJECT PLAN


























My teacher’s approval:
					

(teacher’s signature)
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Name
Date

MY QUESTION QUEST
Topic

Observations

The First Look

Which
observations
do I want
to test?
(put a
)

What do/does

do?

How do/does

behave?

Observations

The Second Look

What questions do I have?

What do I notice as I
observe
		
more closely?

Now that you have some questions, use the Expo Project Question Table below to
figure out which one you want to answer for your Expo project.
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Name

Date

MY EXPO PROJECT QUESTION TABLE
Question

Do I need to do more tests to answer this question?
YES = this could be my Expo project!
NO = come up with another question.
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Date

Name

My Question:
This asks what you want to know and what you want to measure.

Hypothesis:
This is a guess about the answer to the question.

MY VARIABLES TABLE
The variable I am
changing.

The variables I am
controlling.

How I will control
this variable.
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What I am
measuring.

MY BACKGROUND RESEARCH
Name

Date

My topic
My question

What I need to find out
(Which of these questions
do I need to answer?)
• Who
• What
• Where
• When
• Why
• How

Words and ideas I need
to understand

Questions I still have
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MY SOURCES
Name
Source Type (book,
Number website,
expert,
article, etc.)

Date
Title and Author

What I learned

1

2

3

4

5
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Date

Name

MATERIALS LIST
My Materials

1.

2. 

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.
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Name

Date

MY PROCEDURE
Step 1 

Step 2 

Step 3 

Step 4 

Step 5 

Step 6 

Step 7 

Step 8

Step 9 

Step 10 

Step 11 

Step 12
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Date

Name

MY DATA TABLE
I am observing

on

Title

My Teacher’s Approval

(teacher’s signature)
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Date

Name

MY LABELED DIAGRAM
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Name

Date

MY CONCLUSION
1. What did I expect to happen?

2. What actually happened? Does my data support my hypothesis?

3. Which science concepts help explain what happened?

4. What was surprising about my data? What new questions do I have?
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HOW TO MAKE AN AWESOME ENGINEERING
DESIGN PROJECT
Designing an Engineering Design Project
So you have decided to do an engineering design project. Fantastic! This part of the
guide will help you plan your project.
Engineering design projects are a special kind of scientific investigation. Like
experiments, they require observations, research, testing ideas and collecting data.
The most important thing to remember about engineering design projects is that
they are designed to find solutions to problems. The engineering design process is
a series of steps that engineers follow to design a product that meets certain criteria
and/or accomplishes a certain task.

The important parts of an engineering design project are:

Define the problem – What is the problem you are trying to solve?
 o background research – What books, websites and articles will help you
D
become an expert?
 igure out requirements (or criteria) – What has to happen for your project to
F
be successful?
Brainstorm, evaluate and choose a solution – What are some possible solutions?
Test the solutions – Which one solves the problem the best?
Record data – How can you prove which solution solves the problem best?
Make conclusions – Why is that solution the best? What else did you learn?

Hey kids!
Check out Marcus’s
Project Plan if you
need help getting
started.
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Name

Marcus

Date

October 1, 2014

MY EXPO PROJECT PLAN
S tart by making some observations on different paper airplane designs to
find some possible problems to solve.
Fill out my Variables Table.
D
 ecide which problem to focus on for my project.
Fill in my criteria and constraints table.
F ind some background information on my topic from the library and
internet that will help me learn about paper airplanes.
Gather my materials.
 rite up a step-by-step procedure of all the things I need to do as I test
W
my design.
Design a data table to record observations and measurements.
G
 et permission from my science teacher to start my tests!
Complete the first test and record my data.
Decide which days I am doing my additional tests.
Draw a labeled diagram of my test in action.
Analyze my data for patterns.
 rite a conclusion that explains my data and what I would do differently
W
next time.
Prepare my Expo board and practice my presentation.

My teacher’s approval:
					

Ms. Collins

(teacher’s signature)
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Name
Date

Marcus
October 2, 2014
MY QUESTION QUEST

Topic

Paper airplanes

Observations

The First Look

What do/does

paper airplanes
do ?

How do/does

paper airplanes
behave ?

Which
observations
do I want
to test?
)
(put a

Paper airplanes do not fly in a perfectly
straight line, but when I make the nose more
pointy it helps the airplanes stay in a straight
line longer.
Sometimes when I throw the paper
airplanes they go straight up. Sometimes
they hit the wall or the chairs.
When I add flaps to the wings, the paper
airplane flies farther.
When I throw the paper airplanes harder,
they fly farther. If I throw them too hard
they make a nose dive to the floor. It is very
hard to throw them directly at a target
because they turn and change direction.
I can add a Nakamura Lock to the paper
airplane. This is a fold that will secure the
wings in place to help keep the airplane
stable. When I add the Nakamura Lock, the
airplane flies farther and in a straight line.
When I make the paper airplane thicker by
using two pieces of paper, the paper airplane
fly farther.
When I add weight to the paper airplane
(washers) they don’t work very well. They
don’t fly in a straight line and they fall to
the floor.
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Observations
What do I notice as I
observe paper

airplanes

more closely?

The Second Look

What questions do I have?

Adding the Nakamura
Lock makes the paper
airplane fly in a straight
line and stayed in the air
for six seconds.

What happens to the
stability of the airplane if
I don’t use the Nakamura
Lock?

Using thicker paper
makes the paper airplane
stay in the air at least
seven seconds.

How thick does the paper
have to be to make sure
the airplane is stable but
doesn’t fall to the ground
too fast?

Adding flaps to the wings
doesn’t make the airplane
fly much farther once it
has a pointy nose and the
Nakamura Lock. It only
flew for four seconds.

Is there another change
I can make to the wings
(like folding or trimming
them) that would help my
airplane fly farther?

Adding weights (pennies,
washers, beads) to
different parts of the
airplane (body, tail, wings)
does not make the airplane
fly better. It falls to the
ground too fast. It only flew
for three seconds.

Would popsicle sticks or
coffee stirrers stabilize the
airplane without weighing
it down too much?

The next step for Marcus is to make a list of all of the variables he wants to change as he
tries to make the best paper airplane. On the next page you will see his Variables Table
which explains what kinds of tests he did and what he decided to do after he finished
those tests. As he tests each variable, Marcus makes a decision about what to include
in his design. This process helps Marcus decide what problem he wants to focus on for
his Expo project. His tests help him figure out what the best features are for his airplane.
Then he will do a test to see if his design will actually meet the requirements.
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Name

Marcus

Date

October 3, 2014

MY VARIABLES TABLE
Variable

Adjustments

Observations

Nakamura Lock

I made 2 paper
airplanes – one with
the Nakamura Lock
and one without.
I flew each one 3
times.

The airplane with
the Nakamura Lock
flew the longest time
which was 5 seconds.

Diagrams and
Decisions

Nakamura
Lock

My decision is to build
an airplane with a
Nakamura Lock.
Thicker paper

Folding the wings

Adding weights

I made three
airplanes with a
Nakamura Lock. The
first was made from
tissue paper, the
second from printer
paper and the third
from construction
paper. I flew each 3
times.

The airplane made
out of construction
paper flew the
longest time, which
was 6 seconds.

I took the
construction paper
airplane with the
Nakamura Lock and
folded the back side
of the wings up and
flew it 3 times. Then,
I folded the back
side of the wings
down and flew it
3 times.

The airplane with
the wings folded up
stalled in the air and
fell to the floor. The
airplane with the
wings folded down
flew in the air for 5
seconds.

I added a wooden
coffee stirrer to
the center of the
airplane.

The airplane fell to
the ground in less
than 3 seconds.

Construction paper

My decision is to make
the airplane out of
construction paper.
Wings folded down

My decision is to fold
the airplane wings
down.
The center is
empty–no coffee
stirrer added.

I will not add a coffee
stirrer or any other
weight to my airplane.
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PROBLEM, SOLUTION, CRITERIA AND CONSTRAINTS
Now that Marcus has tested all the variables he wanted to consider as part of his
airplane design, he is ready to decide on the problem he will solve and the solution
he expects to see. Below are Marcus’s problem and solution for his Expo project.

The problem I will solve for my Expo project is:

Design a paper airplane that will fly at least eight seconds in the air without
touching the floor.
The solution I think will work the best is building an airplane that has a
Nakamura Lock, the back side of the wings folded down, and is made out
of construction paper.

Name

Marcus

Date

October 4, 2014

MY CRITERIA AND CONSTRAINTS TABLE
Criteria
My paper airplane must…

Constraints
My paper airplane cannot…

fly for eight seconds in the air.

touch the ground before 8 seconds
is up.

be made from a regular sized piece
of paper (8.5 inches by 11 Inches).

cannot jump around or fly in an
unstable path.

fly in a stable, curved path that
looks like a typical airplane path.

cannot have additional forces
pushing it. It can only be thrown by
me.

have a Nakamura Lock, wings folded
down in the back and be made from
construction paper.

cannot have any additional
adjustments other than the ones
mentioned in my problem (like flaps
or a tail).
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MY BACKGROUND RESEARCH
Name

Marcus

My topic
My question
What I need to
find out
• Who
• What
• Where
• Why
• How

Words and
ideas I need to
understand
Questions I still
have

Date

October 6, 2014

Paper airplanes
Design a paper airplane that will fly for at least eight seconds in the
air without touching the floor.
What makes paper airplanes fly
?
Paper airplanes fly because of lift. Gravity tries to pull the airplane
toward the ground, but lift opposes gravity and keeps the airplane in
the air as the wings of the plane push the air away. Thrust also keeps
airplanes moving. In a real airplane thrust comes from the engine.
In a paper airplane thrust comes from the thrower.
How do you make the best paper airplane
?
If you want your airplane to fly fast, you have to have the right
design to cut through the air and reduce drag. If you want to your
airplane to fly slow but go a long distance, you need a different wing
shape and more drag to keep it in the air longer. It all depends on
the problem you are trying to solve. Different shapes, sizes and
features like wing flaps and the Nakamura lock, which help with
stability, affect the airplane differently.
Where do paper airplanes come from
?
The paper airplanes we see today are similar to the kites designed by
the Chinese 2000 years ago. They are also similar to origami
techniques that Japanese used in the 12th Century.
Why are paper airplanes important? What are they useful for
?
Paper airplanes are similar to real airplanes and can help us understand what makes real airplanes fly. The parts of a real airplane are:
the nose, the engine or propeller, the cockpit, the fuselage, the wings,
the wheels, the vertical stabilizers and the horizontal stabilizers.
A paper airplane has wings, a nose, a body (similar to the fuselage)
and some have stabilizers, but it doesn’t have the other things. The
“engine” in a paper airplane is the person throwing it and the energy
that keeps it in the air comes from lift and thrust. When you throw
a paper airplane and give it thrust, gravity tries to pull it down.
Eventually gravity will pull it down, but lift will keep it in the air for a
little while. Lift is created when the wings push against the air. The
shape and size of the wings and the paper you use to build it affect
how much lift the paper airplane has.
Are there any famous people or scientists that study paper airplanes ?
The most famous person that studies paper airplanes is Ken Blackburn,
who holds the Guinness Book of World Records for the longest paper
airplane flight in the world. Orville and Wilbur Wright are aviation
pioneers who designed and flew the first airplane in 1903. Eiji Nakamura
is an origami artist who first added the “Nakamura lock” to the dart
version of paper airplanes to make them more stable and fly farther.
The Nakamura Lock is a fold you add to the paper airplane to secure the
wings in place to help keep the airplane stable.
gravity drag lift nose fuselage cockpit thrust engine
vertical stabilizer kinetic propeller horizontal stabilizer
Is there a limit on how big a paper airplane can be and still fly?
Why do airplanes lift up or down when you bend the nose a certain way?
If the air was really hot or really humid, would that affect how far my
airplane flies?
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MY SOURCES
Name

Marcus

Date

Source Type (book, Title and
Number website,
Author
expert,
article, etc.)

Book

1

Book
2

Website
3

Website

4

Website
5

October 8, 2014

What I learned about

Kids’ Paper • I learned that the kind of paper you use, the shape
of the wing and the nose and how you throw affect
Airplane
how far they fly and whether they will crash.
Book by Ken
Blackburn • There are lots of good paper airplane designs.
Certain templates are designed to do different things
(fly long distances or make turns for example.)
• How to fold so that they are strong and fly in a
straight line.
• Where to hold and how to fly them to get good
distance.
The Klutz
• Lots of different paper airplane designs and data on
all the designs (how long they stay in the air, how far
Book of
they fly and how fast they fly).
Paper
•T
 he materials you need to make really sturdy that
Airplanes
will fly long distances and not get damaged too
by Doug
quickly.
Stillinger
http://www. • Lots of information on the history of flight and
what the Wright brothers learned as they
eyewitnessdeveloped the first successful airplane.
tohistory.
com/wright. • They began experimenting at a beach called Kitty
Hawk in Ohio because there was a constant wind
htm
that helped to add lift to the aircraft. This helped
them fix things like the rudder and the propellers
so they could keep the airplane in the air since they
knew they had enough energy to lift it up.
https://www. • How to fold a paper airplane with a Nakamura
Lock.
explorato• Tips on how to fix your paper airplane if the nose
rium.edu/
dips up or down and creates drag which will slow it
exploring/
down.
paper/air• How gravity, thrust and lift affect flight time. These
planes.html
are the science concepts that help you understand
how real planes fly and how to keep your paper
airplane in the air longer.
• The Nakamura lock is an extra fold added to the
dart by the origami artist who designed it. It helps
keeps the wings working as one unit to keep the
plane stable.
http://www. • Lots of information on Ken Blackburn who holds
the Guinness book of World Records for the
paperplane.
longest paper airplane flight. (27.6 seconds!)
org/about.
• The first flying devices to use paper were flown in
html
China 2,000 years ago.
• The first were made by Jack Northrop in the 1930’s
to help with his ideas for flying wing airplanes. They
helped with the design of modern airplanes.
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MATERIALS LIST
On the pages that follow, you will find Marcus’ materials list, procedure and labeled
diagrams. The materials include everything he needs for his engineering design
project. His procedure includes all the steps he needs to follow to test his solution.
His data tables include all the measurements he recorded.

Name

Marcus

Date

October 10, 2014

MY MATERIALS
1.

Paper airplane template and folding directions.

2.

White construction paper, white printer paper and white tissue paper.

3.

Scissors

4.

Measuring Tape

5.

Data Table

6.

Pencil

7.

Timer

8. Calculator
9.
10.

Partner to help me time my airplanes in the air
Classroom or open hallway
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Name

Marcus

Date

October 10, 2014

MY PROCEDURE

Choose a paper airplane design to work with. I found my design at:
http://www.exploratorium.edu/exploring/paper/airplanes.html.
Step 1

Throw some paper airplanes to make some observations on how they
fly and what makes them stable in the air.
Step 2

Figure out which observations I want to test further and come
up with some questions. Make sure to collect some data to help me
figure out what my problem would be.

Step 3

Step 4 Fill

in my variables table to help me figure out which adjustments
work best and which problem I want to solve.
Step 5

Come up with my problem and the solution I think would work

Step 6

Draw my template on cardstock and cut it out.

Step 7

Make 3 airplanes out of printer paper and test the Nakamura

best.

Lock.

Make 3 airplanes with the Nakamura Lock out of construction
paper and 3 out of tissue paper and fly them all to see which paper
works best.
Step 8

Step 9

Fold the back of the wings up and down to see which works best.

Step 10 Add

a coffee stirrer to see if it would help my paper airplane’s
stability in the air.

Step 11 Do

10 trial throws with my airplane and ask a friend to time how
long my airplane stays in the air.

Step 12 Record

all my data (time in seconds) in my data table.

My teacher’s approval:
					

Ms. Collins

(teacher’s signature)
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MY DATA TABLE
Check out what Marcus is testing and when he is testing it.

I am testing whether my paper airplane design will stay in the air for eight
seconds without touching the floor. My design has a Nakamura Lock, the
back side of the wings folded down, and is made out of construction paper.
I will do 10 trials on Monday, October 20th.

Below is one of Marcus’ data tables. Take a look at it and then read through the
next section called, How did Marcus make his data table?
Name

Marcus

Date

October 20, 2014

DESIGN A PAPER AIRPLANE THAT WILL FLY FOR AT LEAST
EIGHT SECONDS IN THE AIR WITHOUT TOUCHING THE FLOOR.
Trial
Number

Time (seconds)

Adjustments I made for the next trial

Test 1

6.5 seconds

No Change to the design.

Test 2

6.4 seconds

For the next test l bent the back of the wings
down a little more to help it stay lifted longer.

Test 3

7.0 seconds

No Change to the design.

Test 4

7.5 seconds

No Change to the design.

Test 5

7.5 seconds

For the next test I bent the wings a little more
since the airplane was still stalling a little.

Test 6

8.2 seconds

It worked! No Change to the design.

Test 7

8.5 seconds

No Change to the design.

Test 8

8.5 seconds

No Change to the design.

Test 9

8.3 seconds

No Change to the design.

Test 10

8.5 seconds

No Change to the design.

How did Marcus make his data table?
Marcus’ data table is set up by trial because he did 10 tests of his paper airplane. You
can see that in his data table there are three columns: one for test number, one for
time and one for changes he made.
If you look at the column called Adjustments I made for the next test, you will see that
if he made any small adjustments he recorded them. In an engineering design project,
you must make sure you don’t change the features once you have decided what they
will be, but you can make small adjustments to those features to meet your goal.
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Name

Marcus

Date

October 22, 2014

MY LABELED DIAGRAM
This is a labeled diagram of my paper airplane. The Nakamura Lock is on the
inside and the wings are folded down in the back.

!sdik yeH
s’sucraM tuo kcehC
uoy fi nalP tcejorP
gnitteg pleh deen
.detrats

8 seconds of flight time.
Throwing line
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Name

Marcus

Date

October 27, 2014

MY CONCLUSION
1. What problem was I trying to solve?

 he problem I was trying to solve was to design a paper airplane that will
T
fly for at least 8 seconds in the air.
2. Did I solve the problem? What did I have to do to solve the problem and
what is my evidence?

I did solve the problem because test number 6 stayed in the air for 8.2
seconds. To get the airplane to stay in the air for at least eight seconds
I had to make some changes to my original design. At first I added the
Nakamura Lock to keep the wings working together and add stability.
Then I used construction paper since it is more sturdy. Then I folded the
backs of the wings down to keep the nose pointing straight ahead so the
airplane won’t stall, or stop in the air and fall to the ground. As you can
see in my data table, my last 5 tests flew between 8.2 and 8.5 seconds.
3. Which science concepts help explain what happened?
	
When I was doing background research I learned that the reason why

paper airplanes stay in the air is because of lift and thrust. When you throw
the plane you give it thrust, but when the paper pushes against the air as it
flies it creates lift. The more stable the wings are, the more they can push
against the air to help give the airplane lift. The more lift it has, the longer
it will stay in the air.
4. What was surprising about my data? What new questions do I have?

	
One thing that was surprising about my data was how careful I had to

be about bending the wings. I could only make small adjustments or the
plane would not fly. One question I have is, “Would the paper airplane fly
farther if I used larger paper and made the wings longer or would it be
too heavy?” I wonder how wing size and weight work together to make
the best airplane. That’s what I would test if I had more time.

Now it is your turn. On the following pages are all the graphic organizers you will
need to plan your engineering design project for the Expo. Good luck!
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Name

Date

MY EXPO PROJECT PLAN


























My teacher’s approval:
					

(teacher’s signature)
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Name
Date

MY QUESTION QUEST
Topic

Observations

The First Look

Which
observations
do I want
to test?
(put a
)

What do/does

do?

How do/does

behave?

Observations

The Second Look

What questions do I have?

What do I notice as I
observe
		
more closely?
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Date

Name

MY VARIABLES TABLE
Variable

Adjustments

Observations
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Diagrams and
Decisions

PROBLEM, SOLUTION, CRITERIA AND CONSTRAINTS

The problem I will solve for my Expo project is:

The solution I think will work the best is:

Name

Date

MY CRITERIA AND CONSTRAINTS TABLE
Criteria

Constraints
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MY BACKGROUND RESEARCH
Name

Date

My topic
My question

What I need to find out
(Which of these questions
do I need to answer?)
• Who
• What
• Where
• When
• Why
• How

Words and ideas I need
to understand

Questions I still have
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MY SOURCES
Name
Source Type (book,
Number website,
expert,
article, etc.)

Date
Title and Author

What I learned

1

2

3

4

5
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Date

Name

MATERIALS LIST
My Materials

1.

2. 

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.
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Name

Date

MY PROCEDURE
Step 1 

Step 2 

Step 3 

Step 4 

Step 5 

Step 6 

Step 7 

Step 8

Step 9 

Step 10 

Step 11 

Step 12
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Date

Name

MY DATA TABLE
I am testing

Title
Trial Number

Results

Adjustments I made for
the next trial
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Date

Name

MY LABELED DIAGRAM
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Name

Date

MY CONCLUSION
1. What problem was I trying to solve?

2. D
 id I solve the problem? What did I have to do to solve the problem
and what is my evidence?

3. Which science concepts help explain what happened?

4. What was surprising about my data? What new questions do I have?
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GLOSSARY

Background Research – The part of your project that includes finding books,
articles, websites and experts that have information about your topic so you can
learn more about your topic as you prepare for the Expo.
Brainstorm – A list of ideas you come up with for your Expo project.
Conclusion – The part of your project where you explain what happened, why and
what you discovered.
Control – A control is something in an experiment that is unchanged.
Data – The observations, measurements and pictures that you collect during your
project that will help you explain what you discovered when you present.
Data Table – The place where you record all of your data to keep it organized.
Diagram – A picture that you draw yourself that has all the important parts labeled.
You can choose to draw a labeled diagram of what you are observing or testing, or
of what your study or investigation looks like in action.
Engineering Design – The engineering design process is what engineers follow to
find solutions to problems. Engineering and science are very similar, but science
is about answering questions about the natural world, while engineering is about
solving problems.
Experiment – A type of science project where you ask questions, make
observations and collect data. An experiment also includes testing and changing
something about what you are observing to see what happens.
Hypothesis – An educated guess about what you think your results will be.
Investigation – A scientific investigation is a quest to find the answer to a
testable question.
Materials – All the items you need to complete your project.
Observations – What you see, hear, feel and smell when you are studying something
carefully. Observations are facts that describe what you notice. They are not
opinions about why you think those things are happening.
This is an example of an observation: “The earthworms are moving toward the
darker side of the tank.”
This is an example of an opinion: “I think earthworms like to be in the dark.”
Observational Study – A type of science project where you ask questions, make
observations and collect data, but you don’t do an experiment. That means that
you are not testing anything or changing anything about what you are observing.
Pattern – The direction your data seems to follow. Sometimes numbers will increase
or decrease or a certain observation shows up many times. To find patterns in your
data, look for numbers or observations that repeat themselves or for increases
or decreases.
Procedure – A list of steps you will follow to complete your project.
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Project – Everything you will do in preparation to present at the Expo. It starts with
choosing a topic and includes planning, observations, research, data collection and
writing a conclusion.
Project Plan – This is a checklist of all the things you will need to do to complete
your project.
Testable Question – A testable question is a question that asks how changing one
thing will affect something else.
Topic – What you have chosen to research, observe and learn about for the Expo.
Variable – Something in an experiment that can affect the results. In an experiment,
you change one variable to test what will happen, while other variables are
controlled, or unchanged.
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