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December 16, 2016 

 

Dear Parents and Students, 

John B. Cary is excited to be participating in the STEM (Science Technology 
Engineering and Math) Fair extravaganza sponsored by Richmond City Public Schools 
during the week of March 27 – 30, 2017. We look forward to expanding STEM learning 
opportunities for your child by participating in this exciting tradition.  

To prepare for this event and to assist your student with brainstorming ideas, please 
find attached STEM fair ideas to consider.  However, original ideas are encouraged. 
Also, John B. Cary PTA will be sponsoring a STEM event that will be held on January 
11, 2017 for students and parents.  + 

 

All projects must be completed and will be due by Wednesday, March 1, 2017. 
We ask that students do not bring live animals or hazardous materials that may 
endanger others.  Remember, projects may be parent guided, but it must be student 
work.  All projects will be judged and awarded certificates and/or ribbons at the school 
level.  The top school winners will be sent to the city-wide science fair to be held at the 
Virginia Science Museum.  

Thank you in advance for your participation and cooperation in this endeavor. 
We look forward to the students’ creative projects and their excitement as they show off 
their learning.  As always, we stay in stride with our COUGAR PRIDE 
(Personal Responsibility in Daily Effort).  
 

We are excited for the opportunity to provide support for you and your child to 
complete a project this year through our PTA STEM event, teacher support, and 
providing access to our makerspace. 

Sincerely, 

STEM Committee 
Mrs. R. C. Terry, Science Lead Teacher 
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VERY IMPORTANT: Before you start planning your project, recruit an adult 
to help you. An adult can help you to put together a project, find materials, 

and meet your deadlines without blowing up anything.  
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My adult’s name is ___________________________________________  
 
 
Composition Notebook 
 

*This notebook MUST be turned in with your project.* 
 

The composition notebook is used to record everything about your 
project like a science diary!  It will contain all of the information you 
used and gathered during your investigation.  Make sure you keep 
detailed notes in your notebook.  You will need to keep your notebook 
organized.  It may be helpful to include a table of contents and use 
tabs for each section.  Here are the sections you need to include: 

• project/topic ideas 
• research that helped you narrow your topic 
• your research plan 
• materials list 
• the steps of your experiment or procedure 
• data collection (ex. graphs and tables); 
• other observations you make during your experiment or 
procedures 
• data analysis 
• conclusion and results 

Selecting a Topic 
 
STEM stands for Science, Technology, Engineering, and Mathematics. 
When you are selecting a topic for your STEM project you have so 
many options!  Here are a couple of websites to help you generate 
ideas: 

● http://Sciencebuddies.com (click on the top selection wizard tab) 
● http://Livescience.com. 
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You will want to find an answer to a question.  Your question and your 
research will help you better understand the world around us.  
 
Science example: 
What is the effect of vinegar on the number of live organisms in river 
water? 
 
Technology example: 
How can a laptop be used to protect your home? (Think camera, alarm, 
sensor, etc) 
 
Engineering example: 
Archimedes Squeeze: At What Diameter Does an Aluminum Boat Sink?  
Alternatively, “How can an aluminum foil boat be designed to hold the most marbles?” 
 
Mathematics example: 
What is the probability of dealing 1-2- or 3 Queens to a person in a 
hand in a four person game of cards in which each player receives 13 
cards? (Emphasis on multiple trials) 
 
You will need to do research on your topic to build background 
knowledge and to help you better understand your topic. Ms. Pam 
Jones, the library media specialist is a great resource here at Cary 
Elementary. 
 
Talk with your teacher about your project before moving forward. 
Your teacher will be able to help you select or narrow down your topic. 
Discuss the following questions with your family: 

• Where will you perform your experiment? 
• What materials and technology will be used and how will you gain 
access to these resources? 
• How much time do you anticipate spending on the project and 
when will you be able to work on it? 
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• What mathematics or statistical principles will need to be used 
in your project? If needed, who will support you in doing these 
mathematical/statistical measurements? 

Please keep in mind that you cannot use any hazardous, dangerous, or 
illegal materials.  Also, do not bring in any live animals. 
 
You can brainstorm a topic by completing a concept map about a 
topic that interests you. Below is an example.  
http://web.uvic.ca/~mroth/teaching/445/Primary_Concepts.htm 
 

 

Possible questions: 
How does vinegar affect the number of live organisms in river water? 
How does the amount of salt affect the time it takes to melt ice? 
How does the freezing temperature of water change when salt is added? 
 
Developing a Research Question and Hypothesis 
 
Your research question guides your work.  Questions usually start with 
How, What, When, Why, or Where.  When choosing a question to test 
keep in mind: 

● Is it clear, concise, and do-able? 
● Can you design a project that could help you answer your 

question? 
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● Your question is do-able if it starts with How, Why does,  
● It has an independent (manipulated) variable and dependent 

(affected) variable in the question. 
 
Your hypothesis should be written in your lab notebook in the 
“If….then…” format.+ 
 
Writing Your Procedure 
 
The procedure is a detailed account of how you plan to carry out your 
project/experiment.  A good experiment will only have one variable.  
 
Use the following link to help you if you have questions: 
http://www.longwood.edu/cleanva/images/sec6.designexperiment.pdf 
 
Your procedure should be extremely detailed.  Someone you don't know 
should be able to follow it and complete your entire experiment without 
any help and have the same result. 
 
Time to Experiment 
 
Gather your materials and record them in your lab notebook.  Make a 
list of what you need before you conduct your experiment.  Some items 
may need to be purchased if you do not have them at home.  Make sure 
you have the necessary safety equipment. 
 
Take lots of pictures to include them in your presentation of your 
experiment. 
 
Perform your experiment with your detailed procedure in hand.  Take 
lots of notes in your lab composition notebook (write down everything).  
 
Data Collection 
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You will need to create data tables in your composition notebook to 
keep track of your trials and your data collected.  You will use these 
tables to create your graphs. The example below is not an actual 
experiment.  
 
How does ____ IV__affect ___DV___ ? 
How does the amount of salt used affect the time it takes for an ice 
cube to melt? 

Trial Independent Variable 
(IV) 

Dependent Variable 
(DV) 

Change (How 
long it takes 
to melt) 

1 Zero salt .5 ounce ice cube 4 min. 35 
seconds 

2 1 tsp Salt .5 ounce ice cube 3 min. 47 
seconds 

3 1 tsp Salt .5 ounce ice cube 3 min. 52 
seconds 

4 1 tsp Salt .5 ounce ice cube 3 min. 42 
seconds 

5 2 tsp Salt .5 ounce ice cube 2 min. 36 
seconds 

6 2 tsp Salt .5 ounce ice cube 2 min. 39 
seconds 

7 2 tsp Salt .5 ounce ice cube 2 min. 28 
seconds 

 
 
 
 
Data Analysis and Conclusion 
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Creating a graph will help you to see trends and patterns in your data. 
Discuss the trends and patterns in your conclusion.  Also include 
whether your hypothesis was correct or incorrect and how do you know. 
 
 
The effect of salt on a .5 ounce ice cube. 

 
The chart above shows the time it took a .5 ounce ice cube to melt 
when no salt, 1 tsp of salt, and 2 tsp. of salt were added to the cup 
with the ice cube. It seems that the salt decreases the amount of time 
it takes for an ice cube to melt. The variation in times could be 
attributed to slight differences in the sizes of the ice cube or because 
the same cup was used each time the experiment was completed. The 
cup was cleaned with soap and water between each trial.  
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Steps for STEM Success 
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The Eight STEM Criteria 
1. An engineering design process is used to integrate science, mathematics, 

and technology. 
2. Science and math content is standards based, grade-appropriate, and 

applied. 
3. Students focus on solving real-world problems, or engineering challenges. 
4. Students regularly work in teams to plan, design, and create prototypes 

and products, then test and evaluate these and plan how to improve. 
5. Students use a variety of communication approaches to describe their 

challenge and justify their results. 
6. Teachers facilitate inquiry-based, student-centered learning that features 

hands-on investigation. 
7. Failure is regarded as a natural part of the design process, and an 

essential step toward creating an improved or successful solution. 
8. Students are introduced to STEM careers and/or life applications. 
 

Aluminum Foil Boats 

A  Math/Engineering Activity 

 Building aluminum foil boats is fun for kids of all ages. It is an easy activity for 
kids as young as 5 years old and teaches them the basics of design. Given a set 
amount of aluminum foil, each person must design and build a boat to hold as 
many pennies as possible before sinking. 

 Materials Needed: □ Aluminum foil □ Ruler □ Pennies □ Scissors Safety 
Considerations: None.  

Instructions:  

1. If you are doing this activity with a lot of kids, you’ll want to decide on a 
uniform size of aluminum foil square. Anything from 10 x 10 cm (4” square) to 15 
x 15 cm (6” square) is a good size to choose. If you start to choose larger sizes 
(12” square, for example), it will require a lot of pennies to sink the boat, if it’s 
designed correctly. 
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 2. We prefer to do this activity by forming the boat shape by hand; no tape or 
molds. You may wish to give each person two or more pre-cut pieces so that they 
can try different designs. 

 3. Once the boats are completed, they may be floated in a sink, bath tub, bucket, 
or kiddie pool. It is recommended that you start by putting the pennies, one at a 
time, in the middle of the boat first, then work your way towards the outsides.  

4. Optional: Before adding any pennies, try to predict how many pennies your 
boat can hold before it sinks! Here are a few websites that can give you additional 
information on making aluminum foil boats.  

Some sites also give hints with respect to the best design: 
http://wiki.answers.com/Q/What_is_the_best_design_for_an_aluminum_foil_penn
y_boat http://pbskids.org/zoom/activities/sci/boatsafloat.html 
http://www.ehow.com/how_5895045_make-shapes-aluminum-foil-boats.html 

STEM MATH MEASUREMENT CHALLENGE: 

Make a paper airplane that can carry a cargo and glide more than ten feet (not be 
hurled, but actually glide).  The cargo we decided on was money-coins.   

HOW MUCH CARGO CAN A PAPER AIRPLANE CARRY? 

Supplies you need to set up your kids 
challenge: 

● Construction Paper 
● Tape, Lots of tape! 
● Handfuls of coins 
● Doorway. 

 

First, draw a line on the floor about ten feet in front of your doorway.  Use tape to make 
a “target” in the upper third of the doorway.  To prove their cargo plane can fly, kids 
need to glide their plane through that “target” successfully. 
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Displaying your Project 
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TIMELINE 

Date Action Description 

December 
15th, 2016  

Receive STEM Fair 
Packet 

Recruit an adult and start brainstorming 
your STEM project. 

January 9th STEM PTA meeting 
Begin Planning your 
project with your adult 
helper 

Learn more about the STEM fair, support 
available, and exciting opportunities here 
at John B. Cary Elementary. 

January 
17th 

Topic Due to Teacher Submit project topic and plan outline 

January 
30th 

Problem Statement Due Detailed description of your problem. 

January 
30th 

Project Definitions These will include your Independent 
Variable, your Dependent Variable, and 
any information that is specific to your 
experiment. For example, are you using 
salt? What is the chemical makeup of 
salt? Is iodine added?  

February 
6th 

Project Procedures Due Detailed description of project action 
steps. 

February 
17th 

Data Collection due A chart or graph or other demonstration of 
the data you collected.  

February 
27th 

Analysis and Conclusion 
Due 

What did you learn from your experiment? 
What does this mean to the rest of the 
world? 

March 1st  Completed Display Board 
delivered to school. 

Includes all parts of the project 
documented.  
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KEY VOCABULARY 
https://student.societyforscience.org/glossary-research-terms 

 
Abstract     A brief summary of a research project and its findings. 

Adult Supervisor     An adult who oversees a student experiment. This person should 

be familiar with the student’s project and the student’s area of research. 

Bibliography     A list of the books referred to in a research project. It usually appears 

at the end, or as a separate section, known as an appendix. 

Conclusions     A brief summary of how the results of an experiment support or 

contradict a hypothesis. 

Control     A duplicate setup, sample or observation treated identically to the rest of an 

experiment except for the variable being tested. And the control variable is meant to 

represent what’s normal or unchanged. For instance, if one wanted to see the effect of 

adding fertilizer to a plant’s soil, the control would be the growth of a plant with no 

fertilizer. 

Data Book (Composition Book or Lab Book)     A documentation of the work done 

during an experiment. It includes the findings, called data, collected during an 

experiment, as well as any observed responses, reactions and results. 

Demonstration Project     A project that retests an experiment already conducted by 

someone else. A demonstration project can also show how something works. Adding a 

variable to a demonstration can make it into an experiment. 

Hypothesis (or Research Question)     A proposed explanation for a phenomenon. In 

science, a hypothesis is an idea that hasn’t yet been rigorously tested. Once a 

hypothesis has been extensively tested and is generally accepted to be the accurate 

explanation for an observation, it becomes a scientific theory. 

Independent Research Project     An experiment designed, carried out and interpreted 

on one’s own. 
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Engineering Design     A process or series of steps that guide an engineer in solving 

problems. The process starts with identifying a problem. It ends with creating a solution 

to solve that problem. 

Falsification    To change information or evidence to mislead. 

Graph     A diagram that illustrates a relationship, typically between two variables. Each 

variable is measured along one of two axes, positioned at right angles. 

Literature Search     An organized review of books, articles and published research on 

a specific topic. 

Mentor     An experienced and trusted adviser who provides advice and counseling. 

Methodology (or Research Methods)     A particular procedure or set of procedures. 

These may include the methods, techniques and instruments used in a research 

experiment. 

Results     A statement that explains or interprets the data produced in an experiment. 

Scientific Method   A sequence of steps followed in investigating natural phenomena. 

Scientific Research   The organized investigation of questions raised by scientific 

theories and hypotheses. 

Scientific Theory   In science, a theory is a well-supported model or explanation of a 

natural phenomenon. A scientific theory is based on observations, experiments and 

reason. Repeated experiments can confirm the validity of a scientific theory. 

Trial     One of a number of repetitions of an experiment. 

Variable     In research, something that can be changed or altered during an 

experiment. Each variable that is to be tested would represent a different test condition. 

For instance, if you were testing the effects of fertilizer on plant growth, the variable 

might be amount of fertilizer used: such as none, the normal amount, twice the normal 

amount and five times the normal amount. 
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