Cycle 1: Discovery 
The Experimental Design Project 







· [image: ]




Name: _________________________________’s 
The Experimental Design Project 














The Mini-Science Fair Introduction
During this cycle we will learn the processes that scientists use to discover new information about the world.  As part of that learning process, you will have the opportunity to authentically act as a scientist by designing your own experiment or research project based on what you observe in daily life.  This project will be challenging and much of the work will take place outside of the classroom , although you will have scheduled work time in-class.  Please look through the following information carefully before making your choice.  

Objectives (from district, state, and NGSS)

· Follow a laboratory procedure and work collaboratively within a group using appropriate scientific tools; work individually, with a partner, and as a team to test a scientific concept.

· Change a variable, and record the experimental outcome; use the engineering design cycle to develop a solution with a predictable outcome.

·  Cite specific text or online resource to support a proposed design resource.


Project Check-In Dates
	Due Date 
	Project Component 

	
	Part I: Observations and Questions Table 

	
	Part II: Project Proposal 

	
	Part III: Background Research 

	
	Part IV: Conduct Research and Cite Sources 

	
	Part V: Variables & Hypothesis

	
	Part VI: Experiment Design

	
	Part VII: Conducting your Experiment

	
	Part VIII: Data Analysis and Graphing

	
	Part IV: Drawing Conclusions

	
	Part X: Final Report, Abstract and Display Board 












 Part I:  Where do I begin? With the scientific method…….of course.  

Do you remember  the story about the baby squirrels? Each experiment must begin with an observation.  In order to make a meaningful observation you may need to take some time to walk around your neighborhood or community. 
In the table below record observations you make throughout the next couple of weeks and some possible questions you may have about what you have observed.  You may also just write questions you have based on previous observations.  You will need a minimum of 5 observations and possible questions.   

	Observations: (remember that all senses can be used to make an observation, not just sight) 

1.



2.



3.



4.



5.

	Questions: possible guiding question based on your observations

1.



2.



3.



4.



5.












                                      










Part II:  Project Proposal 

Directions: Choose 1 question from you table in “step 1” to focus on for your project. 

Topic: ________________________________________________

Guiding Question: ____________________________________________________________________________________________________________________________________________________________________________________________

Project Type: (circle 1)                experimental design                  scientific research paper

Materials Needed: __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Back-Up Topic and Guiding Question:

______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________



Parent Signature:_________________________________________ Date:______________

Teacher Approval ________________    

Comments: 















Part III: Background Research 

Background Research Planning Document 

Background research is necessary so that you know how to design and understand your experiment. To make a background research plan — a roadmap of the research questions you need to answer — follow these steps:

1. Identify the keywords in the question for your science fair project. Brainstorm additional keywords and concepts.
2. Use the table below to develop questions that will guide your research .  Examples have been provided for each question type
3. Throw out irrelevant questions. 
4. You should also plan to do background research on the history of similar experiments or inventions.

	1. Keywords for Research
	



	 2. What is the difference between a series and parallel circuit?
	

	3. When does a plant grow the most, during the day or night?
	



	4. Where is the focal point of a lens?
	




	5. How does a java applet work?
	




	6. Does  a truss make a bridge stronger?
	




	7. Why are moths attracted to light?
	




	8. Which cleaning products kill the most bacteria?
	







Part IV: Conduct Research and Cite Sources 
Use the Blank space below to compile information on your key words and a minimum of 5 research questions
	



You will need to cite your sources in a bibliography, so collect the following information as you go.  
	Collect this information for each printed source:
	Collect this information for each Web Site:

	· author name
· title of the publication (and the title of the article if it's a magazine or encyclopedia)
· date of publication
· the place of publication of a book
· the publishing company of a book
· the volume number of a magazine or printed encyclopedia
· the page number(s)
	· author and editor names (if available)
· title of the page (if available)
· the company or organization who posted the webpage
· the Web address for the page (called a URL)
· the last date you looked at the page


(from https://www.sciencebuddies.org/science-fair-projects/science-fair/writing-a-bibliography-examples-of-apa-mla-styles 
 
Part V: Variables & Hypothesis

Variables: You will need to identify the independent, dependent and any control variables in your experiment. For further information on how to do so visit science buddies at:       https://www.sciencebuddies.org/science-fair-projects/science-fair/variables

Independent Variable(the factor that you control and manipulate):_____________________________________

Dependent Variable( what you observe in response to the independent variable):_________________________

Controls(what must remain constant):____________________________________________________________

Hypothesis: It is time for you to formulate a hypothesis, educated guess, in response to your guiding question.  
Recall that your hypothesis may be written in the form of a “If___________then____________” statement. 

Restate Guiding Question:______________________________________________________________________

Hypothesis:__________________________________________________________________________________

Part VI: Experiment Design
You will need to develop a procedure for your experiment that is a step-by-step guide for the experiment you plan to conduct.  This needs to be specific so that a stranger with no background could replicate your experiment.Be    prepared to repeat your experiment multiple times in order to verify your results.  Please type and print your 
Procedure before turn in day. 

	Use the checklist below to make sure your procedure includes everything it should:
	What Makes a Good Experimental Procedure?
	For a Good Experimental Procedure, You Should Answer "Yes" to Every Question

	Have you included a description and size for all experimental and control groups?
	Yes / No

	Have you included a step-by-step list of all procedures?
	Yes / No

	Have you described how to the change the independent variable and how to measure that change?
	Yes / No

	Have you explained how to measure the resulting change in the dependent variable or variables?
	Yes / No

	Have you explained how the controlled variables will be maintained at a constant value?
	Yes / No

	Have you specified how many times you intend to repeat the experiment (should be at least three times), and is that number of repetitions sufficient to give you reliable data?
	Yes / No

	The ultimate test: Can another individual duplicate the experiment based on the experimental procedure you have written?
	Yes / No

	If you are doing an engineering or programming project, have you completed several preliminary designs?
	Yes / No




Part VII: Conducting your Experiment 
You should be recording your experiment data and observations in your science notebook. 

Things to Include:
· Handwritten procedural steps with notes made for any on-the-spot changes. 
· Pre-prepared Data Tables for data collection
· Pictures(you may use your cell phone) that capture results or significant procedural steps.  You will need pictures for your final presentation.  
· You may want to do a test run and go over the results with you guide before continuing. 

Note: you will turn this portion of the project in your science notebook or loose leaf.  

Part VIII: Data Analysis and Graphing

Review your data. Try to look at the results of your experiment with a critical eye. Ask yourself these questions:
· Is it complete, or did you forget something?
· Do you need to collect more data?
· Did you make any mistakes?

Presentation of Data:  You will need to create a clean version of your data table.  This should be typed and printed large enough to be observed on a project board.  

Graphing: You will need to create a graph that depicts the relationship between your independent and dependent variable. You may choose to clearly hand graph using graph paper and a ruler.  OR you may choose to digitally create your graph and print it using a program like excel.  If you would like a mini-lesson in how to do this please do not hesitate to ask during project work time.  You will need to select a graph type (options below) that works best with your data. Regardless of which type of graph you choose it must contain:

· Correct Labels
· Units of measurement
· X and Y axis titles
· Graph Title 
· Appropriate Axis Scale

Graph Types:

1. A bar graph might be appropriate for comparing different trials or different experimental groups. It also may be a good choice if your independent variable is not numerical. (In Microsoft Excel, generate bar graphs by choosing chart types "Column" or "Bar.")
2. A time-series plot can be used if your dependent variable is numerical and your independent variable is time. (In Microsoft Excel, the "line graph" chart type generates a time series. By default, Excel simply puts a count on the x-axis. To generate a time series plot with your choice of x-axis units, make a separate data column that contains those units next to your dependent variable. Then choose the "XY (scatter)" chart type, with a sub-type that draws a line.)
3. An xy-line graph shows the relationship between your dependent and independent variables when both are numerical and the dependent variable is a function of the independent variable. (In Microsoft Excel, choose the "XY (scatter)" chart type, and then choose a sub-type that does draw a line.)
4. A scatter plot might be the proper graph if you're trying to show how two variables may be related to one another. (In Microsoft Excel, choose the "XY (scatter)" chart type, and then choose a sub-type that does not draw a line.)
(from https://www.sciencebuddies.org/science-fair-projects/science-fair/data-analysis-graphs#overview )  
Part IV: Drawing Conclusions
	Your conclusion should be typed in paragraph form and should be written in the form of a claim evidence reasoning(CER). Recall that you can ask the following questions to make sure that you are on the right track with your CER:

Claim: Did your results support or negate your hypothesis __________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________

Evidence:  What evidence proves that your claim is valid __________________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________

Reasoning: How  that particular evidence supports your claim.  _____________________________________
__________________________________________________________________________________________
__________________________________________________________________________________________

Note: Use the CIncinnati Public Schools CER Rubric to assess your CER before submission.  

	Component
	Level

	
	0
	1
	2

	Claim - A statement or conclusion that answers
the original question/problem.
 
	Does not make a claim, or makes an inaccurate claim.
	Makes an accurate but incomplete claim.
	Makes an accurate and complete claim.

	Evidence - Scientific data that supports the claim. The data needs to be appropriate and sufficient to support the claim.
	Does not provide evidence, or only provides inappropriate evidence (evidence that does not support the claim).
	Provides appropriate but insufficient evidence to support claim. May include some inappropriate evidence.
	Provides appropriate and sufficient evidence to support claim.

	Reasoning – A justification that links the claim and evidence. It shows why the data count as evidence by using appropriate and sufficient scientific principles.
	Does not provide reasoning, or only provides reasoning that does not link evidence to claim
	Provides reasoning that links the claim and evidence. Repeats the evidence and/or includes some – but not sufficient – scientific principles.
	Provides reasoning that links evidence to claim. Includes appropriate and sufficient scientific principles.








Part X: Final Report, Abstract and Display Board 

Final Report: Your final report will need include the following sections, the good news is you already have almost all of this information ready to compile. (The underlined words are live links to further descriptions on Science Buddies Website) 
:
· Title page.
· Abstract. An abstract is an abbreviated version of your final report.
· Table of contents.
· Question, variables, and hypothesis.
· Background research. This is the Research paper you wrote before you started your experiment.
· Materials list.
· Experimental procedure.
· Data analysis and discussion. This section is a summary of what you found out in your experiment, focusing on your observations, data table, and graph(s), which should be included at this location in the report.
· Conclusions.
· Ideas for future research, what further questions do you have based on what you have learned.  
· Acknowledgments. This is your opportunity to thank anyone who helped you with your science fair project, from a single individual to a company or government agency.
· Bibliography.

Abstract: Write the abstract section last, even though it will be one of the first sections of your final report.

Display Board: You will need a project board or ½ project board to communicate your results to some of the junior high communities.  Use the following checklist to ensure that your project board has the necessary components: 

	Does your display board include all of the elements of your final report (see above) 
	Yes / No

	Are the sections on your display board organized like a newspaper so that they are easy to follow?
	Yes / No

	Is the text font large enough to be read easily (at least 16 points)?
	Yes / No

	Does the title catch people's attention, and is the title font large enough to be read from across the room?
	Yes / No

	Did you use pictures and diagrams to effectively convey information about your science fair project?
	Yes / No

	Have you constructed your display board as neatly as possible?
	Yes / No

	Did you proofread your display board?
	Yes / No

	Did you follow all of the rules pertaining to display boards for your particular science fair?
	Yes / No
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