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Parts of a STEM fair Project 

 

Question 

Good science investigations begin with a question.  This question often asks “what 
if,” “how,” or “what effect something will have.”  The question should be relevant to 
the student and have an authentic connection to a real-world problem.  The 
question should be testable and appropriate for the student.  It should lead to an 
experiment which will yield either quantitative or qualitative evidence (data).  A 
question that is well written will often identify the manipulated (independent) variable 
in the experiment (see procedure section below).  Students should use the identified 
variable in the question to guide the research. 

 

Research  

The research provides the opportunity to read several different expository selections 
about the general topic.  Acquisition of information allows the student to make an 
informed claim (hypothesis).  This also helps the formulation of a procedure for 
testing the claim (hypothesis). Information may be found on the Internet or in non-
fiction books.  Students should identify the manipulated (independent) variable in 
order to narrow the research needed to make an informed scientific claim 
(hypothesis). 

 

Scientific Claim 

A scientific claim (hypothesis) is an attempted answer to the question being 
investigated.  The claim (hypothesis) attempts to predict the outcome of the 
experiment and suggests a possible reason(s) for this outcome.  The claim 
(hypothesis) should be based on research and/or prior knowledge/observations and 
is supported or not supported by the evidence collected from the investigation. 

 

Materials 

Materials used in the experiment need to be listed in specific amounts and sizes.  
(Example – three five-gram weights)  This allows other people to replicate (repeat) 
the experiment exactly to see if they get the same results.  This process is called 
verification. 

 

Procedure   

The procedure used in an experiment must be written in a clear, sequential manner 
in order to allow someone else to follow the same steps to replicate the experiment.  
Numbering the steps followed in the procedure is helpful to someone who is reading 
the procedure.  The procedure should repeat the investigation a minimum of five 
times, or trials. This will provide the student with adequate evidence (data) for 
locating the measure of central tendency.  In determining the procedure that will be 
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used in the investigation, the variables must be identified and controlled.  Variables 
are the factors that will affect the outcome of the experiment.  There are three types 
of variables that must be considered: 

 

 Manipulated variable (independent variable) – the factor that will be 
intentionally changed during the experimental procedure in order to find out what 
effect it has on something else.  An example of a manipulated (independent) 
variable is using different lengths of string to construct a pendulum in order to 
observe the effect the length of the string has on the swing of the pendulum. 

 

 Responding variable (dependent variable) – the factor that is observed and 
measured to see if it is affected by the change made in the manipulated 
(independent) variable.  An example of a responding (dependent) variable is the 
number of swings the pendulum makes when the length of its string is changed. 

 

 Variables that are controlled – the factors in the experiment that must be kept 
exactly the same to make sure that they are not having any effect on the 
responding (dependent) variable.  Variables that would need to be controlled in 
the pendulum experiment would be the mass of the pendulum, the type of string, 
and the release height of the pendulum. 

 

Evidence 

Conducting the experiment or investigation produces evidence, which includes the 
measurements taken and observations made as well as a written explanation of the 
outcome.  Evidence (data) that are observed or measured during the experiment 
should be recorded as the experiment is conducted.  The best format to collect 
evidence (data) is a data collection table.  When constructing a data collection table, 
it should be remembered that repeated trials (minimum of five) of the experiment 
must be conducted to obtain valid results.  Data can then be analyzed and graphed.  
A statistical analysis of the collected data to include the median, or measure of 
central tendency, should be completed where appropriate.  It is helpful to present 
the evidence (data) in the form of a graph so that the evidence (data) illustrated can 
easily be interpreted.  The two most commonly used types of graphs for science 
experiments are detailed below. 
 

Bar Graphs are used to display discrete data, or data that is distinct and separate 
from other information.  Data shown on a bar graph often reflect measured or 
counted amounts.  For example, the average number of drops of plain water versus 
the average number of drops of soapy water that will fit on a penny would best be 
shown on a bar graph.  The bars drawn on a bar graph should all be the same width 
and are separated by spaces in between them.  This is the most common type of 
graph used by fourth and fifth grade students to show relationships with data. 
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Line graphs are used to display continuous data or data that goes on without a stop 
or break.  Experiments that have dependent (responding) variables involving 
temperature, time, or distance will usually yield data that should be graphed as a 
line graph.  Line graphs are useful to analyze relationships among collected data.  
In particular, line graphs can show trends in data – increasing, decreasing, or 
staying the same.  The dissolving time of a solid in a range of different temperatures 
would be an example of data best displayed on a line graph. Line graphs are used 
less frequently by fourth and fifth grade students, but may be used when 
appropriate. 
 

The manipulated (independent) variable is usually represented on the horizontal (x) 
axis of a graph, and the responding (dependent) variable is represented on the 
vertical axis of a graph.  The graph should also have: 

 Numbers in even intervals (1’s, 2’s, 5’s, 10’s, 100’s, etc.). 

 Labels for both the horizontal (x) and vertical (y) axes. 

 A title that reflects the information that is being represented on the graph. 
 

Students should make use of appropriate software to complete the graph.   
 

Written Analysis of Data or Observations 

The data chart and/or graph are followed by a paragraph describing the results.  
The paragraph should  

 Note highs and lows of data collected.  

 Include the calculated median as appropriate for the grade level. 

 describe trends in the data.  

 Restate the number of trials completed. 

 State any inferences and/or observations evidenced by the data. 
 

Scientific Reasoning 

Scientific Reasoning: 
1. Should reflect back on the original claim (hypothesis) and state whether it was 

supported or not supported by evidence (data or observations). 
2. Should answer the original question that started the investigation and include 

evidence used to support the reasoning (conclusion).   
3. Should include specific evidence from the investigation. 
4. Should include inferences that can be made from the evidence of the 

experiment. 
5. Should include any additional questions that could be investigated or 

information that could be researched in the future.  In addition, any problems that 
were experienced during the experiment can be discussed. 
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Strategy for Generating STEM Fair Ideas 
 
In an effort to increase the amount of inquiry learning and higher order thinking that is done by students in 

the classroom, it is preferable for students to select and develop a STEM fair idea based on their own 

interest rather than simply choosing a topic from a list.  However, the difficulty of this undertaking often 

leads students to inappropriate topics which are too broad or do not have an experimental design.  The 

following instructional strategy should help students generate their own STEM fair idea while ensuring a 

narrow focus incorporating the scientific method.   

 

This strategy involves using four key questions to generate possible STEM fair ideas for experimental 

projects.  In essence, the strategy involves brainstorming combinations of materials, variables, and measurable 

responses centered on a general topic.  Begin by modeling a whole class activity about a predetermined general 

topic using the four-question strategy.  Ask the question, provide examples, and record additional ideas from 

the class.  Hypotheses, the basis for science projects, can then be generated from responses given to the four 

questions.  These questions are: 

 

1. What materials are easy to find for conducting experiments on ______________? 

                                                                                                                 (general topic) 
2. How do/does _______________ act? 

    (general topic) 
3. How can I change the set of ___________materials to affect the way they or it act(s)?                                    

(general topic) 
4. How can I measure or describe the response of _____________ to the change I made?                                                                  

(general topic) 
 

A brainstorming session using this strategy on the general topic water might look something like this when 

all responses were recorded: 

 

1. What materials are easy to find for conducting experiments on water? 

containers eyedroppers soap 

food coloring types of water beakers 

thermometers rain places to collect water 

ice cubes litmus paper  
 

2. How does water act? 

flows drips erodes 

changes form splashes magnifies 

evaporates condenses heaps 

 

3. How can I change the set of water materials to affect the way water acts? 

Containers Solutes Types of Water Temperatures 

sizes amounts distilled hot  

shapes types pond water cold 

materials concentration ocean water room temperature 

  tap water  
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4. How can I change the set of water materials to affect the way water acts? 

Containers Solutes Types of Water Temperatures 

sizes amounts distilled hot  

shapes types pond water cold 

materials concentration ocean water room temperature 

  tap water  
 

5. How can I measure or describe the response of water to the change? 

count the number of drops measure the diameter of the drops 

measure the dissolving time measure the  rate of flow 

measure evaporating, freezing, or condensing time measure the amount or strength of surface tension 
 

Forming a Hypothesis 

 

After the brainstorming session based around the four questions, students can then be guided to research 

appropriate expository selections (books, Internet sites, etc.) to aid in the formation of hypotheses.  After 

researching the topic, students can then use the information gained to form a hypothesis by relating a 

response from question 3 (independent variable) to a response to question 4 (dependent variable).  Fourth and 

fifth grade students should predict the outcome of the investigation and include a reason for their prediction 

based on the research.   
 

Example Prediction: 

I think salt will dissolve faster in hot water than it will in cold water because heating the water allows more 

space for the salt between the water molecules. 

I think a drop of water will make a bigger splash if it is dropped from 1 meter than it will if it is dropped from 

10 cm because it is falling farther. 

I think water will evaporate faster from a shallow container than it will from a deep container because more 

water will be exposed to the air. 

 

When students get to sixth grade, they will be expected to write their hypothesis using the if/then format: 
 

If I change _____________________ then ____________________ will change. 

            variable from question 3   variable from question 4 
 

Example Hypothesis: 

If I increase the temperature of water, then the dissolving time of salt in water will decrease. 

If I increase the height from which a drop of water is released, then the diameter of the splash will increase. 

If I place water in containers with a greater surface area, then the evaporation rate of the water will 

increase. 
 

Note:  Students should understand that the hypothesis is a cause/effect statement.  The student causes a 

change (independent variable).  The results of the investigation (dependent variable) are the effect of that 

change. 
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Here is another example using the general topic plants: 
1. What materials are easy to find for conducting experiments on plants? 

soils plants seeds 

fertilizers water light/heat 

containers   
 

2. How do plants act? 

plants grow change colors produce seeds 
 

3. How can I change the set of plant materials to affect the way they act? 

Water Plants Containers Light/heat 

amount kind location of holes color 

how given spacing number of holes amount 

source age shape temperature 

composition size material wattage 

acidic/basic/neutral  color source 

4. How can I measure or describe the response of plants to the change? 

measure the longest stem count the number of flowers 

determine how much it grew measure the diameter of the stems 

measure the growth of the roots observer the color 

determine the number/percentage of seeds 

germinated 

weigh the fruit produced or count the number of 

seeds produced 
 

Example Prediction:  

I think increasing the amount of fertilizer added to seedlings will cause the seedlings to grow taller because 

the fertilizer provides food the seedlings need to grow. 

I think seeds planted with more space between them will germinate at a higher percentage than seeds planted 

with less space because more space gives seeds more room to grow. 

I think plants watered with water containing a lot of acid will grow better than plants watered with water 

containing less acid because the acid helps dissolve minerals in the soil that are good for the plants. 

 

Example Hypothesis – Using the If/Then Format: 

If I increase the amount of fertilizer added to the seedlings, then the seedlings will increase in height. 

If I plant seeds with different amounts of space between them, then the seeds that have the most space will 

germinate the greatest percentage of seeds. 

If I water plants with different concentrations of acidic water, then the plants receiving the most acidic 

water will grow the best. 
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Some General Topics to Use with This Brainstorming Activity 
 

mealworms soil parachutes molds 

motors rubber bands disinfectants balloon rockets 

magnets pendulums paper airplanes soft drinks 

sodas electromagnets color rocks 

insulation fabrics rust wind 

ice cubes light packaging helicopters 

paint gears garbage windmills 

bread dough levers electricity balls  

fruits bubbles shadows ramps 

 

 
 

 

 

Observational Projects 
 

Some students may choose to do a project that doesn’t fit the experimental model.  Students often have 

questions about weather, space, or the environment.  These students may complete observational projects 

instead of experimental projects.  It is important that students understand that observational projects also 

begin with a question.  These questions do not include the manipulation of variables in order to find an answer 

to their question.  The questions in observational projects are answered by the collection or compilation of 

data either from sources, such as books or websites, or by observation of the environment.  These projects 

are not reports that inform through the simple recitation of facts.  The student asks a question, makes a 

hypothesis based on research, collects or compiles data, analyzes the data for patterns or trends that would 

support the hypothesis, and forms a conclusion based on the analysis of the data. 

 

Brainstorming ideas for these projects can be more difficult than brainstorming ideas for experimental 

projects.  It is important that the question/problem be focused so that the student can find the data needed.  



9 

 



10 
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START 
  

Does your top ic have  
opportunities for hands - on  
investigations whe re the  

variables are controlled by the  

investigator?   

NO 
  

YES 
  

Choose a topic that you  
would like to investigate  
or a question you would  
like to have answered.   

  

Are  the hands - on  
investigation s  something  

that you can  easily  do more  
than one time to gather  
enough data to make a  

conclusion?   
YES 

  

NO 
  

Can you review data collected  
by other scientists to le arn  
more about your topic and  

answer your question?  Will it  
have a hypothesis,  

observations, surveys, charts,  
graphs  and an explanation of  
the data?  Can trends and  

patterns be identified?   

NO 
  

Before you go any farther, you  

may wish to  think of a new  

top ic.   Try to think of  

something that you’re  

interested in that will allow you  

to do research   OR   

investigations.   

  
Your project idea seems to fall  

into the category of  
OBSERVATIONAL  project .  

Will your  project  be based  

on a te stable question,  

include a hypothesis,  

materials, procedure,  

variables, data displayed in  

charts or graphs, an  

explanation, and a  

conclusion?   

YES 
  

NO 
  

Your project idea seems to fall  
into the category of  

EXPERIMENTAL   project.   

YES 
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         STEM Fair Student Project Timeline 
 

Step 1:  (January 10- 31) Question: Choose a question/problem that  

interests you or a project/problem from the classroom list.  Complete the 
Summary and Approval Form and return it to your teacher by the due date he or 
she has given you. 
 
Steps 2 – 9 should be recorded in a logbook as you complete them.  
 

Step 2: (January 10- 31) Identify the Manipulated (independent) variable 

and the Responding (dependent) variable.  Use the variables to help you 
narrow your research topic. 
 

Step 3:  (January 31 – February 14) Do research on the subject you have 

chosen. 
It should include a list of books and authors or Web sites and URLs you have 
read to find the information.  The research must be done before you do your 
experiment.  This will help you to form your claim (hypothesis). 
 

Step 4: (February 14 - 28) PURPOSE/QUESTION:  What do you want to 

find out?  This should be in the form of a question.  The answer to the question 
will be found by doing the experiment. 
 

Step 5: (February 14 - 28) CLAIM (HYPOTHESIS):  What do you think will 

happen in your experiment?  This is a prediction of the outcome based on what 
you learned in the research report. 
 

Step 6: (February 14 - 28) MATERIALS and PROCEDURE:  What do you 

need to complete the experiment?  This should be in the form of a list.  What will 
you do, step-by-step, to complete the experiment?  As you develop your list of 
steps to take, write them down first on a separate piece of paper.  Number them 
in the order you will complete them.  Then, write them in final form. 
 

Step 7:  (February 14 - 28) Conduct the experiment.  Remember to do  

five or more trials.  Record your results in the form of a chart.  Keep good 
records.  It is a good idea to record your progress using photographs. 
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Step 8: (Feb. 28 – Mar. 14) EVIDENCE (RESULTS):  What happened?   
                                     

Display your data in the form of a chart or graph.  Write an explanation of your 
chart or graph interpreting the data.  Include inferences made from the data. 
 

Step 9: (March 14 – 21) REASONING (CONCLUSION):  What did you learn? 

 The Reasoning paragraph should begin by stating whether or not your claim 
(hypothesis) was supported or not supported.  The Reasoning must be 
supported by evidence (details and/or data) from the investigation.  The 
Reasoning paragraph should conclude with an idea for further investigation (i.e.  
If you could do another experiment to learn more about this subject, what would 
you like to do?).     

 

Step 10: (March 21 - 28) CONSTRUCT YOUR BACKBOARD. Everything 

you have done in steps 2 – 9 will appear on the backboard.  The backboard 
should be neat and colorful, with a catchy title.  Remember, you may not bring 
anything to the STEM fair except the backboard, your logbook, and your report.  
Be sure your name is clearly marked on the back of the backboard and the 
front of your logbook. 
 

 

Parent Night Jan. 10, 2017, 6:30-8:00 
 

Stem Fair Set Up, Monday, March 27, 3:30-5:30 
 

Stem Fair, March 28, 2017   7:00-8:00 
 

 

Safe Racer Winners, Central Area attend Parkville High School May 12th, 7:00pm   

 

4th & 5th Grade Winners attend BCPS Elementary STEM Fair at Parkville High School on  

Saturday, May 13th, TBA. 

 

visit: http://www.bcps.org/offices/science/STEM/index.htm BCPS Elementary Stem Fair 

 
*This is a terrific resource to help with ideas and questions: 
Science Buddies- Contains project ideas (check to make sure selected projects comply  
with county guidelines) 

 

 

 

 

 

 

http://www.bcps.org/offices/science/STEM/index.htm
http://www.sciencebuddies.org/
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Written Examples 
Sample:  Fourth Grade 

The Maryland Science Center 
 

The Maryland Science Center is located in Baltimore’s Inner Harbor.  It opened on June 13, 1976.  

The center was designed by Edward Durrell Stone.  He also designed the Kennedy Center.  The Science 

Center has hands-on exhibits, the Davis Planetarium, and the IMAX Theater. 

 

 The center wants to give everyone a chance to understand more about science.  More than 

250,000 school children and teachers visit the center each year.  They come to visit the Davis 

Planetarium and view its many original shows.  Visitors can also see the Chesapeake Bay exhibit, Science 

Arcade, and the Hubble Space Telescope. 

 

 The Maryland Science Center is a non-profit organization.  It is funded by the Maryland 

Academy of Sciences.  Many fund-raisers are held for the center each year.  The center is open seven 

days a week and offers different admission rates.  The Science Center is an interesting place for people 

to discover Science. 

 

Sample: Fifth Grade 

Classifying Drugs 
 

 Drugs can affect body actions and change your personality.  They can be classified into two groups 

according to what they do to people who take them. Drugs that speed up the nervous system are called 

stimulants.  Drugs that slow down the nervous system are called depressants.  Each of these groups 

affects the body and mind in special ways. 

 

 Stimulants may make you alert and keep you awake.  In high doses, they may even cause you to be 

very excited and unable to rest or sleep.  Some of these drugs may include amphetamines, cocaine, 

caffeine, or nicotine.  Caffeine is found in coffee or colas.  Nicotine is found in cigarettes.  Stimulants 

have even been known to cause heart attacks because of their effect on the heart. 

 

 Drugs that slow down or depress the nervous system are called depressants.   These include 

sedatives such as barbiturates, alcohol, and tranquilizers.  Depressants dull the mind’s understanding of 

pain.  In medicine, they are used as painkillers.  These drugs are called narcotics.  They include morphine, 

opium, and codeine.  In addition, these depressants are also very addictive. 

 

 In conclusion, drugs have a way of making people feel and act differently.  It is important to know 

and understand what type of medicine you are taking at all times.  Drugs should only be taken if they have 

been prescribed for you by your doctor. 
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Writing to Inform 

Checklist Grades 3-5 

 
 Yes No 

1. Did I address FAT P? _______ _______ 

2. Did I write a topic sentence? _______ _______ 

3. Did I stay on the topic throughout the entire piece? _______ _______ 

4. Did I use transition words? _______ _______ 

5. Did I write many clear and supportive details and facts? _______ _______ 

6. Did I give accurate and specific information that fully explains the 

topic? 

 

_______ 

 

_______ 

7. Did I use descriptive vocabulary often in the piece? _______ _______ 

8. Did I choose vocabulary that communicates well with the intended 

audience? 

 

_______ 

 

_______ 

9. Did I use correct sentence forms? _______ _______ 

10. Did I use correct capitalization and punctuation? _______ _______ 

 

Bibliography 
 

The student should list the resources used to write the research report.  The bibliography should 

consist of the following: 

 the author of the book, article, or website written last name first, then first name and middle 

initial;  

 the title of the book, article, or website, written using correct capitalization and underlined;  

 where the book or article was published; 

 the publisher of the book or article or the website URL.   

Please see the samples below: 

 

Author’s last name, First name, Title of the Book, where published, publisher, year published, pages 

used 

 

Graham, Frank, The Dragon Hunters, San Francisco, CA: H. Fremont and Company, 1984, pp. 34-43 
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Understanding Variables 
Variable – any factor in an experiment that can affect what happens in the experiment.  

Variables often include: 

 

Length Time Amount (concentration) 

Weight (mass) Location Size/shape 

Height Wind/weather Speed 

Temperature Materials used Test subject 

 

 Independent variable (manipulated variable) – the factor that will be intentionally changed during 

the experimental procedure in order to find out what effect it has on something else.  An example of 

an independent variable is using different lengths of string to construct a pendulum in order to 

observe the effect the length of the string has on the swing of the pendulum. 

 

 Dependent variable (responding variable) – the factor that is observed and measured to see if it is 

affected by the change in the independent variable.  An example of a dependent variable is the 

number of swings the pendulum makes when the length of string is changed. 

 

 Variables that are controlled – the factors in the experiment that must be kept exactly the same to 

make sure that they are not having any effect on the dependent variable.  Variables that would need 

to be controlled in the pendulum experiment would be the mass of the pendulum, the type of string, 

and the release height of the pendulum. 

 

Examples: 

Variables that can affect the growth of plants include: 

Amount of light Temperature Direction of planting 

Amount of water Type of water fertilizer 

 

Variables that can affect the flight of a paper airplane include: 

Wind speed Weight of plane Material used to build plane 

Size of plane Amount of thrust Design of wings 

 

A Well-Designed Investigation 

Only one variable at a time should be changed by the investigator during an experiment.  This ensures 

that the data collected (the dependent variable) are the results of the effect of the only variable that 

was changed (the independent variable).  This is called a “fair test.” 
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Variables are things that could change.  Think 

about your experiment and all the things that could 

change while doing it. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question/Problem 

 

Good science investigations begin with a 

question.  This question often asks “what if,” 

“how,” or “what effect something will have.”  

The question should be one that can lead to an 

experiment which will yield either 

quantitative or qualitative data.  A question 

that is well written often identifies the 

manipulated variable in the experiment. 
 

 
 

 

 

Research  

 

The research provides the opportunity to read 

several different expository selections about 

the general topic.  Acquisition of information 

allows the student to make an informed claim.  

This also helps the formulation of a procedure 

for testing the claim. 
 

 
 

 

Claim (hypothesis) 
 

A claim is an attempted answer to the 

question being investigated.  The claim 

attempts to predict the outcome of the 

experiment and suggests a possible reason(s) 

for this outcome.  The claim should be based 

on research and/or prior 

knowledge/observations and is supported or 

not supported by the investigation. 
 

 

 
 

 

 

Procedure 

 

The procedure used in an experiment must be 

written in a clear, sequential manner in order to 

allow someone else to follow the same steps to 

replicate the experiment.  Numbering the steps 

followed in the procedure is required because it is 

helpful to someone who is reading the procedure. 
 

 

Materials 

 

Materials used in the experiment need to be listed 

in specific amounts and sizes.  (Example – three 

beakers with 250 ml of hot water)  This allows 

other people to replicate (repeat) the experiment 

exactly to see if they get the same results. 

 

                

 

            

  
 

 

 

 

 
 

 

 
 

Variables 
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Manipulated (independent) 

Variable 

The Manipulated (independent) Variable is the 

factor that will be intentionally changed 

during the experimental procedure in order to 

find out what effect it has on something else.  

An example of a manipulated (independent) 

variable is using spoons of different materials 

in order to observe the effect the material 

has on heat transfer. 

                      

 

 

 

 

Responding (dependent) Variable 

 

The Responding (dependent) variable is the factor 

that is observed and measured to see if it is 

affected by the change made in the manipulated 

(independent) variable.  An example of a responding 

(dependent) variable is the change of temperature 

of each of the different types of spoons. 

 

Controlled Variables 

Variables that are controlled are the factors that 

remain the same or constant throughout the 

investigation to make sure that they are not having 

any effect on the dependent variable.  Variables 

that would need to be controlled in the heat 

transfer experiment would be the temperature and 

amount of the hot water, the length of time the 

spoon stays in the hot water, and thermometers.                              

 

        

 

 

Graphic Evidence –                

Chart and Graph      

 

The evidence of the experiment include the 

measurements taken and observations made.  Data 

that are observed or measured during the 

experiment should be recorded as the experiment 

is conducted. 

Data Collection Table – When constructing a data 

collection table, it should be remembered that 

repeated trials of the experiment must be 

conducted to obtain valid results. 

Graph – A statistical analysis of the collected data 

to include the measure of central tendency.  It is 

helpful to present the data in the form of a graph 

so that the data illustrated can easily be 

interpreted. 

Reasoning 

 

The Reasoning has four parts: 

   It should reflect back on the original 

claim and state whether it was supported or 

not by the evidence collected. 

It should answer the original question 

that started the investigation and include 

results used as the basis for that conclusion. 

It should include inferences that can be 

made from the results of the experiment. 

It should include any additional questions 

that could be investigated or information that 

could be researched in the future.  In 

addition, any problems that were experienced 

during the experiment can be discussed. 
 

Written Evidence 

 

The evidence of the experiment includes a written 

summary of the measurements taken and 

observations made. The written evidence is in the 

form of a paragraph. 
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Sample Student Abstracts 
Below are samples of actual project summaries/abstracts from a recent 

Elementary Science, Technology, Engineering, and Mathematics Fair.  The 
summary/abstract is used to determine whether or not the project qualifies for 
competition in the Elementary Science, Technology, Engineering, and 
Mathematics Fair based on the fair Rules and Regulations as they are 
described on pages and 9 and 10.  The project summary/abstract is also used 
to determine the content area of the project for purposes of awards.   

The following sample project summaries/abstracts are reproduced without 
correction exactly as they were sent for registration.   

 
Name: Makenna 
Grade: Fourth 
Name of Project: Tush Squish 

This project will determine the effect the composition of a wheelchair 
cushion has upon seated pressure. To determine this, seated pressure will be 
measured using a manometer.  Changes in water displacement will be 
measured before and after a load is applied to different cushions. The load will 
be a wooden block shaped like the pelvis and legs with a 2.5 pound weight 
secured to the top.  Two manometers will be attached to the wooden block to 
provide a consistent location for pressure measurements between trials.  
Cushions made of solid foam, checkerboard foam, air, viscous gel, and viscous 
gel over solid foam (hybrid) will be analyzed in three separate trials. Each 
cushion will be placed over a wooden plank located within the seat of a toy 
wheelchair. Pressure measurements for the various cushions will be compared 
to measurements found when a load is applied directly to the wooden plank 
without a cushion.  Cushions decrease pressure in specific regions by 
spreading forces over a larger surface area. Regions that have increased 
pressure readings without a cushion should have decreased pressure readings 
with a cushion. Similarly, regions with decreased pressure without a cushion 
may have increased pressure with a cushion as forces become spread across 
greater areas. The mean pressure difference for each manometer will provide 
data on the cushion’s pressure reducing characteristics, whereas the range in 
the mean difference will provide data on the cushion’s pressure distributing 
(equalizing) characteristics.   
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Name: Elizabeth 
Grade: Fifth 
Name of Project: Snug as a Bug in an Insulating Rug 

My experiment that I will be conducting (sic.) is called Snug as a Bug in an 
Insulating Rug. In my experiment, I will observe which types of fabric keep the 
water in the bottle that they are wrapped around the warmest. This experiment 
will prove what kind of clothing or coat you should buy during the winter to keep 
you warm. 

I'll start with hot water that is the same temperatue (sic.) for each bottle. I'll 
wrap the fabric on each bottle up to the very top. On the cap I'll drill a hole and 
put in a thermometer. After it's been a certain period of time, I'll compare the 
starting temperature, and the finish temperature. Then I'll compare that to the 
other bottles. I'll repeat this experiment 3 different times with different 
temperatures. I'm going to use 5 (sic.) different types of fabric, fur, cotton, 
flannel, fleece, and nylon. 
 
 
Name: Ben 
Grade: Fourth 
Name of Project: Battle of the Lunch Boxes 

The purpose of my project is to see if the food kids bring to school in lunch 
boxes is kept at safe and healthy temperatures. My project will compare how 
different types of lunch boxes keep food cold over time. I will test 3 (sic.) 
different types of lunch boxes using the same type of ice pack and will check the 
temperature of the food at different time periods. I will use a good thermometer 
to check the food temperature and will record the data to see how the lunch 
boxes compare and what lunch box keeps food the coldest for the longest 
period of time. This project will help parents make decisions about how to pack 
their children's lunches in the healthiest and safest way. 
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Sample Scoring Sheet                   2015 
Project Number(s) 

 

 

Scoring criteria 

Points 

per 

Item 

     

Overall Appearance and Organization of the Backboard 
 Are all parts of the project included and clearly labeled?  Is the backboard neat and 

attractive? 

5 
     

Question/Claim: 
 Does the question relate to a real-world problem or current issue and lead to an 

investigation or observations, not a report, demonstration, or model? Can the question 

be answered through a simple Internet search? 

 Does the prediction/claim state a possible outcome of the experiment or observation 

with an accompanying explanation based on research? 

 Is evidence present showing research was done prior to predicting? 

9 

     

Materials and Procedure - Written Procedure: 
 Are materials and equipment listed with specific amounts using metric or customary 

units? (experimental projects, only) 

 Are all steps to conduct the experiment or observations described and in order? 

6 

     

Materials and Procedure - Experimental Design: 
 Are the independent, dependent, and controlled variables correctly identified and 

listed? (experimental and observational projects) 

 Were repeated trials completed (experimental projects) and/or adequate data collected 

(experimental and observational projects) to justify the conclusion? 

 Does the investigation design test the appropriate variable? 

9 

     

Evidence - Graphic Representation and Written Explanation: 
 Are data present in the form of a table with appropriate labels and title? 

 Are the data from the table displayed using the correct graph? 

 Does the explanation analyze and summarize the data to note patterns and trends? 

9 

     

Reasoning: 
 Does the argument restate the original question being investigated? 

 Is a statement included reflecting whether the claim was or was not supported? 

 Are supporting data referenced? 

 Are additional questions to investigate included? 

12 

     

Interview - Understanding: 
 What did you learn in your research that helped you in your investigation? 

 Can you describe what you did in this investigation?  What were the procedures? 

 Based on your data, was your claim supported? Explain. 

 What did you learn from this investigation/observation that you didn’t already know? 
 Did anything unexpected happen when you conducted your investigation? Any 

problems that may have affected your results? 

25 

     

Interview – Application: 
 Why did you choose to do this investigation?  What problem were you trying to solve? 

 Based on the results of your investigation, would you be able to solve your original 

problem? 

 If you needed to know this information for a job, what job/profession would it be? 

 How is what you learned useful to others? 

 Now that you have completed this investigation, what questions do you have? What 

would you choose to learn next? 

25 

     

 

 

TOTAL SCORE 
100 

     

 

                

           Judge’s Signature 

Judge’s Comments: 
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Student Checklist of Judging Criteria 
 

Students:  When your STEM Fair Project is finished, use this checklist to make sure 
your project is complete and you have everything you need on your backboard.   
 
Read each bullet in the bold categories below.  Check YES or NO for each bullet, 
based on your project.  Then, go back and fix the areas on your project where you 
checked NO. 
 
 YES NO 
A. Appearance and Organization  

 Is my project arranged in a step-by-step order? 

 Are all the parts clearly labeled? (Problem, 
Hypothesis, etc.) 

 Do I have a title? 

 Is it neat and organized? 

 Is my name on my project? 

_______ _______ 

_______ _______ 

_______ _______ 
_______ _______ 
_______ 

 
_______ 

 
B. Question/Problem Formulation  

 Did I state the problem? 

 Is it a testable question? 

_______ _______ 
_______ 

 
_______ 

 
C. Claim  

 Does my claim state a possible outcome of the 
experiment and tell why I think it will happen 
that way? 

 Did I base my claim on research? 

 Have I consulted at least three resources? 

_______ _______ 

_______ _______ 
_______ 

 
_______ 

 
D. Procedure: Written Procedure  

 Did I list the materials and equipment I used 
with specific amounts, including units? 

 Did I list all steps of the procedure clearly? 
_______ _______ 
_______ 

 
_______ 
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 YES NO 

E. Materials and Procedure: Experimental Design 

 Did I test it five or more times (multiple trials) or 
use a large enough sample size (observational 
projects) to support the claim? 

 Was I careful to control conditions so that 
something unexpected didn’t affect the results 
(dependent variables)? 

 Are the independent and dependent variables 
identified? 

 

_______ _______ 

_______ _______ 

_______ 
 

_______ 
 

F. Evidence Collection and Representation 

 Does the data show that I did the experiment or 
observation carefully? 

 Is the data displayed in an appropriate way such 
as graphs, charts, drawings, photographs, etc? 

 

_______ _______ 

_______ 
 

_______ 
 

G. Evidence: Written Explanation  

 Does my explanation summarize and analyze 
the data? 

 Does my explanation describe patterns and 
trends in the data? 

 Does my explanation interpret my graph? 
 

_______ _______ 

_______ _______ 
_______ 

 
_______ 

 
H. Appropriate Scientific Reasoning  

 Does my reasoning reflect the data? 

 Does my reasoning talk about my Hypothesis? 

 Does my reasoning state whether or not my 
claim was supported or not supported by 
evidence? 

 

_______ _______ 

_______ _______ 

_______ 
 

_______ 
 

I. Understanding of Experiment  

 Can I clearly explain the procedure and results 
of this experiment to someone who does not 
know about it? 

 
_______ 

 
_______ 

 
J. Application of Experiment  

 Can I suggest another experiment that I could 
do if I wanted to find out more about this topic? _______ _______ 
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2017 Science Fair Board and Accessories 
Don’t Delay!  Order your Science Fair Materials Today! 

Display Board   Subtitles    Title Boards 
 
                                    

 
 
 

Color:      Self-Adhesive Subtitles     Top off your board! 
Price: $2.50, $3.00    Black Lettering   Price: $1.25   
Size: 32”      Price: $1.60      
Color Choice:     *Includes 14 Subtitles:  Color Choice: 
 White ($2.50)     Problem, Hypoth.          * White 
 Black  ($3.00)        Procedures, etc.              * Black 
 Red ($3.00)    *Heavy Card Stock                * Red 
 Blue ($3.00)    *Sticks Easily to the        * Blue 
 Green  ($3.00)        Board                            * Green 
 Yellow ($3.00)             * Yellow  
      

*Get the whole board for only $5.85.  Just the board alone is at least $7.00 
at an office supply store. 
 
-----------------------------------detach and return---------------------------------- 
Student Name________________________ (Please print)  
Homeroom  Teacher_______________  
 

Science Fair Materials Order: 
Item   Quantity   Color    Subtotal 

 
Display Board  _______  ______  $_______  

Subtitles   _______  N/A   $_______ 

Title Board  _______  ______  $_______ 

   

       Grand Total $___________ 
 

Please send payment in a labeled envelope along with this order form to your child’s teacher no 
later than March 7, 2017! No later as order will be placed over break. 

 Make checks to: Stoneleigh Elementary 
Don’t miss out on this great deal! 

 


