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Virtual Science Fair

(student instructions)

Objectives:

· develop a greater understanding of a key scientific concept of interest.

· develop greater awareness of scientific inquiry and its application.

· verify, evaluate, and support results in a purposeful way. 

· develop greater computing and presentation skills.

· improve communication skills.

· develop skills using computers for analyzing and organizing data.

· develop skills using technology to gather evidence and data.

· assess validity of presented research and procedures.
Stage 1: Find your science interest

This is your opportunity to choose a topic of interest to you and study it in greater depth. You will select the important concept and think of a way to perform a research study of that topic. To do this, you should look through the course outline and familiarize yourself with possible areas of study. After finding some that seem appealing, do research using the Internet or other sources on that topic. If it meets the course and your criteria, try to develop a way to study the concept. Remember to document your sources for later use and possible citation in the final documents.

Keep in mind that the particular study you complete does not need to cover the entire topic but may focus on a portion. For example, if I were interested in photosynthesis. I could develop a study to look at the different pigments in plant leaves and see what wavelengths of light are most absorbed by the plant using a spectrophotometer. Although the larger topic is photosynthesis, my particular research will only look at the wavelengths of light in the visible light spectrum absorbed by the plant. It then relies on background information from other sources to complete the connection of light and photosynthesis.

*****10 points*****Submit your topic and general study description to the class discussion forum labeled Research Topics. Only one student may perform the same study, so it will be a first come first serve basis depending on when the topic is posted to the forum. You may also post additional ideas to share with your peers.

Stage 2: Design your research.

Once you have chosen your topic and narrowed it down to something you can study on your own, you will need to develop a specific set of materials and procedures to test. This should be like the lab reports you have done for class activities. Your instructor may be able to provide access to resources at the school given enough notice; however, it is your responsibility to plan and schedule access to these. Items that are specific to your study are your responsibility to obtain and are not going to be provided. Using the previous example, it would be possible to schedule access to the spectrophotometer and the materials for it, but the plant material would be the student’s responsibility.

While developing the procedure, remember to include suitable controls for the experiment so that you can identify what caused the results. For example, if you are germinating seeds and some are in moist paper towels in the dark and others are on a dry counter in the light, it would be difficult to be certain if the moisture or light caused a difference in results. Label the controls in your procedure to be sure that all foreseeable issues are covered.

Also, the number of repetitions is important to increase validity of the experiment. Remember the idea of “heads or tails” with a normal penny. The odds of getting either result are 50%, but if you flip the coin 3 times you may get 3 heads. Does that mean that it is 100% chance the 4th flip will be heads? Definitely not. The more times you flip the coin, the more the results validate that there is a 50 / 50 chance of getting “heads or tails.”

Another major consideration in the design needs to be what data will be collected and how. How often will you take measurements, what measurements will be taken, when will you take the measurements, and how will you organize the data are all important considerations. Remember that quantitative data is usually easier to draw concrete conclusions from than qualitative.

*****40 points*****Submit your list of materials and complete procedure to the class website under the Research Journal area.

Stage 3: Carry out your experiment and collect data.

The plan you have completed now needs to be put into action. Be sure to watch the calendar and budget your time according to the plan that you have submitted. If your experiment takes 6 weeks to complete, you need to start early. If it only takes 1 week, you should still get an early start incase something needs to be adjusted or does not go according to the design.

As your experiment progresses, be sure to collect plenty of data and document everything that happens. You should use a digital camera to take pictures of the setup and progress as well. The data should be organized into tables and charts to be analyzed. Video is also an option for your presentation.

Stage 4: Analyze the results and develop a conclusion.

Calculations should be done to make better sense of the data. Find the group averages or calculate totals as necessary. Remember to write the formula that is used into the procedure. Graphs and diagrams should be developed to support and present your evaluation of the results. Look for trends or abnormalities in the data. 

Connect what you observed to the current research and information on the topic. Do your results make sense? Do the observed results follow the expected outcomes? Why did changes occur in one system from another? How did each system compare to the control? What specific data points are important and why? What specific data points support your conclusions?

Stage 5: Design and create your final products

Take time to think about what you want your final presentation of your work to look like. Create a diagram and outline of your thoughts to save time organizing. Your target audience for your presentation is educated high school students, so you should use appropriate terminology. This is where you are going to show off what you have learned and your talents. It needs to follow a few guidelines in the rubric, but you have the opportunity to use creativity as well.

Use the model PowerPoint format, accessible on the class website, to create a digital poster of your research. This will be a part of your digital presentation. The remainder of your presentation will basically be a breakdown of this poster’s parts with greater explanation and extras. You should use sound, video, pictures, or hyperlinks to external websites where appropriate to better enhance the presentation or increase clarity of ideas. If you found a good website on your topic during your research phase, you may want to use that during the presentation.

Firstly, you will need to include background information on your topic. What is it? Why is it important? How does it connect to local, national, and global issues? When did it become known or identified? Who is using this information or studying the topic?

Secondly, you will need to provide the specifics of your research. This is where you go into depth on your procedure, data collection, and analysis. You should do this by presenting the digital images of the lab setup. Present the important data points by highlighting and explaining the key elements. Show the analysis of the data and explain any graphs or calculations that were important.

Finally, present your conclusions and the connections of your work to prior knowledge on the topic. The conclusion is critical to summarizing all of the work done to this point. You should be sure that it reads well and that you connect your work and specifics from the data to the topic. If your data conflicts with the published information you should give possible explanations why. Do not assume that you are wrong and everyone else is right. Analyze what you did differently and see what explanations made your results turn out the way they did. If everything worked perfectly, then again you should explain the connection and the topic clearly. At no point in your conclusion should you say, “This was fun and everything worked well.” I hope that is so and am happy to hear it, but it is not appropriate for your conclusion (just a reminder).

Proofread and self assess your work. It is always a good idea to have a couple other people appraise your work and revise before submitting the final presentation. This is a good way to see if you have effectively communicated what you wanted to your audience. 

*****200 points*****Submit your final presentation to the class website for peer review. Also, email a copy of the PowerPoint poster to your instructor for printing. The file should be named yourlastname_Research Topic_FINAL. For example, I would submit my work as Consalvi_Photosynthesis_FINAL. All files should be able to be opened on a class computer. Check with your instructor if you are not sure what acceptable programs and file extensions are. It is suggested that you use PowerPoint for this part because it is what the template is.

Stage 6: Peer evaluations

*****50 points*****Using the project rubric, you are to evaluate at least 5 different projects from the class website. These evaluations should be submitted by paper copy in class. Each evaluation is worth 10 points.
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Evaluator:












Student Evaluation Form (circle the best score choice and comment why that was chosen (give constructive criticism so the project may improve))
	Activity
	Fails to complete assignment
	Unsatisfactory  (does not completely fulfill assignment requirements)
	Satisfactory  (partially fulfills assignment requirements)
	Good  (completely fulfills assignment requirements)
	Excellent (Does a wonderful job of fulfilling the requirements)

	Appearance

Professional and neat.

(10 points total)
	0
	2
	7
	8
	10

	Heading

Descriptive and complete.

(10 points total)
	0
	2
	7
	8
	10

	Purpose / Objective

Statement of intent or purpose of the experiment with citations.

(20 points total)
	0
	4
	14
	18
	20

	Hypothesis
Discussion of essential background information and logical and justified prediction of experiment.

(10 points total)
	0
	2
	7
	8
	10

	Materials

Accurate list of required materials for experiment.

(10 points total)
	0
	2
	7
	8
	10

	Procedure
Descriptive summary of steps to complete the experiment.

(20 points total)
	0
	4
	14
	18
	20

	Data
Clearly organized data collected and presented.

(10 points total).
	0
	2
	7
	8
	10

	Analysis and Calculations
Includes equations, calculations, graphs, illustrations, etc.

(20 points total)
	0
	4
	14
	18
	20

	Conclusion
Complete and thoughtful reflection on outcomes. Refers to introduction.

(30 points total)
	0
	10
	21
	28
	30

	Technology Use

Uses appropriate audio, video, pictures, graphs and text to convey meaning.

(10 points total)
	0
	2
	7
	8
	10

	Technology Presentation

Design, creativity, color, fonts, etc. have aesthetic appeal.

(10 points total)
	0
	2
	7
	8
	10

	References
List of any resources used to assist in understanding / writing.

(10 points total)
	0
	2
	7
	8
	10

	Content

All required material and information present.

(10 points total)
	0
	2
	7
	8
	10

	Mechanics
i. e., spelling, grammar.

(10 points total)
	0
	2
	7
	8
	10

	File identification

naming

(10 points total)
	0
	2
	7
	8
	10

	Total Possible
	
	
	
	
	200/200 = 100%


What was the main topic of the project?
































How does this relate to or impact local and global communities? How is this information applied in real life? 








What questions do you still have about the project?






























What suggestions do you have to improve the project and its presentation?
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