Science Fair Research Paper Rubric
	
	10 pts.
	8 pts
	6  pts.
	0- 5 pts

	Relevancy of 
Research Questions

	Research questions are highly relevant to the project and well thought out.

All key terms and scientific concepts have been identified and it is clear how they relate to the project.  Student met with mentor to discuss questions.  

	Research questions for the most part are relevant to the project.  
Key terms and scientific concept have been identified.
	One or two questions were not relevant or not necessary to research.  
	Less than 5 research questions or 3 or more research questions not relevant.
Missing a key concept that should have been researched


	
	Up to 50 pts.

(10 pts per question)
	Up to 40 points 

(8 pts per question)
	30  pts.

(6 pts per question)
	0-25 pts.

	Quality of 

Research
	Evidence that extensive, high quality research has been done to answer questions.

Answered 5 or more relevant research questions well with lots of details and information.

Able to develop hypothesis and design an excellent controlled experiment from research.

Relevant mathematical formulas (if applicable) and key discoveries by early scientists included.
	Evidence that sufficient research has been done (paper is 2.5 pages in length).

Answered 5 research questions, however there were some gaps in the research so answers to some questions were vague or more details could have been added.

Enough research was done so student can design their experiment.

Relevant mathematical formulas (if applicable) included.
	Evidence that some research was done (less than 2.5 pages in length.  

Student answered question(s) but more details needed to be added.  


	Minimal research was done (less than 2 pages in length).   Many research questions left unanswered or had very little details to support answer.

	
	20 pts.
	16 pts.
	12 pts.
	0-10 pts.

	Introduction and [image: image1.png]


Conclusion
	Includes important key terms and background history/information as well as the importance of topic.  Conclusion includes a summary of findings of research and Students hypothesis based on findings.  Paragraph(s) are very well-constructed and organized so  it easy to read and follow.  
	Includes key terms and background information and importance of topic.  Conclusion includes summary of findings of research. Paragraphs are, for the most part, well-constructed, but sometimes confusing or it was difficult to read in one or two places and follow.  
	Introduction includes key terms and some background information Conclusion includes summary of some of the finds or research but it was confusing in some places and a struggle to read and follow.
	Includes some background information in introduction. Conclusion includes .  Difficult to read and follow. 

	
	10 pts.
	8 pts.
	6 pts.
	0-5 pts.

	Sources 
	More than 5 sources.  The bibliography contains two or more source types (Book, Reference book, Periodical, interview, Internet) that are accurately documented in the MLA format in the bibliography. All sources are credible and cited correctly. 
	4 sources.  Two source types are documented correctly in MLA format in the bibliography.  All of the sources are credible.   
	3 sources or less,  Only one  type of source is documented in the bibliography or the sources are inaccurately documented or one source is not credible (avoid “google, Wikipedia and blogs)
	Bibliography is missing or several sources documented are questionable.

	
	10 pts.
	8 pts.
	6 pts.
	0-5 pts.

	Mechanics 
	No grammatical, spelling or punctuation errors. It demonstrates a good grasp of writing conventions with few or minor errors that a reader can skim over.  Student avoided using “it” and other pronouns.  Language was specific
	Few grammatical, spelling or punctuation errors. It may contain errors in conventions, but they are not overwhelming.  Student for the most part avoided using pronouns like “it”.  
	Several grammatical, spelling, or punctuation errors. Frequent convention errors that detract from paper and made it difficult to read.   
	Many grammatical, spelling, or punctuation errors. Errors make text difficult to read. Some of the structure appears to be plagiarized and not the students work.


Comments:             





         Grade:______________               

Example of a Good Research Paper

Question 
Which AA battery maintains its voltage for the longest period of time in low, medium, and high current drain devices?

Review of Literature
Batteries come in many shapes and sizes. Some are no larger than a pill while others are too heavy to lift, but most batteries have one thing in common-they store chemical energy and change it into electrical energy. The cell is the basic unit that produces electricity. A battery has 2 or more cells, but people often use the word battery when talking about a single cell, too, like a dry cell. A dime-sized battery in a watch is a cell. Cells act like pumps to force electrons to flow along conductors (DK Science 1998, 150).

"The electrical force of a cell or battery is called its electromotive force (emf). This force, which makes electrons flow around a circuit, is measured in units called volts (v.). Each kind of cell has a particular emf. A dry cell, for example, has an emf of 1.5 volts" (DK Science 1998, 150).

Another way to measure a battery is by how much current it can provide. Current measures how many electrons flow through the cell. The unit used to measure current is amps.

A common cell has several important parts: the positive terminal and electrode, the negative terminal and electrode, and the electrolyte, which is between the two electrodes. The positive electrode is made out of a carbon rod. Powdered carbon and manganese oxide prevents hydrogen from forming on the carbon rod, which would stop the cell from working normally. The negative electrode is made out of zinc, which serves, as a case for the cell. Electrons flow from the negative terminal through a wire in the device the battery is powering into the positive terminal (Learning Center 1999). 

The most common cell is the dry cell and different types have different types of electrolytes. The dry cell works like the cell invented by the French engineer Georges Leclanche in 1865. His cell had a liquid electrolyte, but in the modern version the electrolyte is ammonium chloride paste (DK Science 1998, 150). Ordinary dry cells are used in most flashlight batteries. These dry cells use ammonium chloride as the electrolyte. "Cells needed to supply heavier currents use zinc chloride. Alkaline cells, which last longer and can supply even heavier currents, use the alkali potassium hydroxide" (DK Science 1998, 150).

Most flashlights take two or more dry cells. Cells are connected in series one after another. Large powerful flashlights may take four or more cells. The size of a cell has no effect on its emf. The chemicals in the cell determine its emf, but large cells last longer than small cells of the same basic type.

How long a battery lasts also depends on how it's used. Two batteries may last the same length overall but one might maintain higher voltage over more of its lifetime, in a sense providing better quality. A high powered device such as a motorized toy running constantly takes more current than a less power hungry device such as a personal stereo that alternately runs and rests. Batteries also don't perform as well at low temperatures (Best Batteries 1994, 71).

As you use a battery, its emf drops. You can consider an alkaline battery dead at 0.9 volts.  In order to work well in high drain devices you need to make the shell of the battery thinner so it can hold more electrons and deliver more current (Booth 1999, 127).

Companies have made improvements in their batteries so they are better in high drain devices. A high drain device is a thing that takes a lot of current. Low drain devices would include CD and cassette players and related devices. "Eveready meanwhile quantifies the power requirements as 400 to 800 mA for halogen lamps; 400-1000 mA for cellular phones; and 500-900 mA for camcorders. Digital cameras are in the 800-1200 mA range, while photoflash units are the thirstiest of all-1000 to 2000 mA according to Eveready" (Booth 1999, 127).
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