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Abstract

This section should be a summary of your entire project. It is written last, but is the first item in your paper. The purpose of the abstract is for readers to understand, at a glance, what your project was about. It should be 150 to 250 words in length. Describe (briefly) the purpose of your project, state your hypothesis, discuss your materials and procedure, explain the general overview of your experiment, give the basic information of your results, and state your conclusion. Do NOT indent paragraphs. The paper should be written in third-person point-of-view. Do NOT use the words I, we, you, your, or yours. You may use words like he, she, or they. You can write “the researcher” instead of “I” and you can also say “the results indicate…” Do not include the title of your project in this abstract, and do not cite any references here. Keep it simple here. Explain your purpose, basic procedure, and conclusion.

Batteries – Does Brand Really Matter?

This is where you type your introduction. The introduction begins by stating the purpose of your experiment. For example, I may want to start this paragraph by explaining why batteries are important. Batteries allow us to power things, such as cars, toys, and calculators, without having to use cords. Use the first few paragraphs of your introduction to further investigate why batteries are important. This is where your research comes into play. You may also want to give a short history on the specific types of batteries you plan to use in your experiment (Duracell, Energizer, Rayovac, etc.). 

If you research Duracell, you can paraphrase the content in the introduction. Only use quotation marks if you are using something that you found word-for-word: “Batteries may seem simple, but the delivery of packaged power is a complicated electrochemical process” (Duracell, 2012). Make sure to check with your English teachers about how to cite the resource. If you cite a source in a paragraph, it must also be listed on your Reference page. 

You also want to make sure you research to see if anyone else has completed the same experiment you plan to complete, or if they have done something similar. This will give you something to compare to in your discussion and conclusion section.  Again, make sure you cite your sources. You will compare your results to the results from other experiments if you found that the experiment has been done before. 

After you have described the purpose of your experiment and have included your research, you should explain the general approach of your project and state your hypothesis. This explanation will be the last paragraph of your introduction and, generally, your hypothesis is the last sentence of that paragraph. For example, part of my introduction paragraph about batteries could say: Since batteries are so important, the researcher chose to test which type of batteries last the longest in a flashlight. Size-D Energizer, Duracell, and Rayovac Batteries were used in three identical flashlights. The researcher believed that the Energizer batteries would last longer than the Duracell or Rayovac batteries.

Materials and Methods
The materials used for this experiment included:

· 6 size-D Duracell batteries

· 6 size-D Energizer batteries

· 6 size-D Rayovac batteries

· 3 identical Maglite flashlights

Each of the flashlights was tested by using two test batteries of each type. Each flashlight was labeled with the battery brand name, and matching batteries were placed in each marked flashlight. Before going to bed, the researchers turned on all of the flashlights at the same time and left them on overnight in the living room where the temperature was held constant at 75 degrees Fahrenheit. The researchers believed that the number of hours the flashlight stayed on depended on the brand of battery.  Therefore, the number of hours represented the dependent variable while the brand of battery represented the independent variable.  The researchers wrote down the time that the flashlights were turned on, as well as what time each flashlight went out. If one of the flashlights went out during the night two new batteries were placed into the flashlight and watched during the day. In addition, the researchers checked the flashlights every 5 hours to see if there was any noticeable change in the brightness of the light beam, and recorded that information in the logbook.  The experiment was repeated three times to increase the validity of the results. 

Results

On January 3, 2012, we turned on all of the flashlights at 9:00 PM. On January 4, 2012, the Energizer flashlight went off at 8:42 AM; the Rayovac flashlight went off at 3:00 PM; the Duracell flashlight went off at 3:45 PM. On January 10, 2012, we turned all of the flashlights on at 9:00 PM. On January 11, 2012, the Energizer flashlight went off at 11:20AM; the Rayovac flashlight went off at 2:45 PM; the Duracell flashlight went off at 4:15 PM. On January 17, 2012, we turned all of the flashlights on at 9:00 PM. On January 18, 2012, the Energizer flashlight went off at 10:35 AM; the Rayovac flashlight went off at 3:10 PM; the Duracell flashlight went off at 4:05 PM. (Notice that in the results section, you do NOT offer an opinion. In this section, you simply state what happened. What did you observe? What measurements did you take?)
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Figure 1: Table of times and hours of battery life.
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Figure 2: Chart of battery life results.
Discussion and Conclusion
After you write your results, you can then draw conclusions. In this case, the data shows that the hypothesis was incorrect. In each trial, Duracell batteries outlasted Energizer and Rayovac batteries. Energizer batteries only lasted an average of 13.12 hours, while Rayovac lasted an average of 17.87 hours and Duracell lasted 18.93 hours. Previous experiments found that Energizer outlasted Duracell in battery-powered toy cars. This is not consistent with the researchers’ findings. Perhaps different types of batteries perform better/worse in different types of toys. (As you write your conclusions, you will want to compare/contrast your findings with previous similar experiments. If there haven’t been similar experiments, then you will want to give reasons as to why you believe your hypothesis was or was not correct, and what other factors may have influenced your experiment.  You also need to offer suggestions about how to modify, extend, or improve your experiment if it were to be repeated in the future.)
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The running head is a shortened version of your paper's title and cannot exceed 50 characters including spacing and punctuation.  If your title already has less than 50 characters, you may use the full title.  The title is on the left side of the page, and the page numbers are on the right.  The words “Running head” only appear on the first page.





The last sentence of this section should be your hypothesis.  





When listing your materials, be sure to include measurements when needed and make sure to use metric units.  Be as specific as possible.  For example: 500 ml of de-ionized water or Stopwatch with 0.1 sec accuracy











Data should be collected and recorded 25-30 times during an experiment.





While citing from a webpage, you may not be able to find a page number to refer to, i.e., there is no pagination. Instead, refer to the paragraph number from which you are citing where you would usually insert a page number by using “para.” instead of “p.”. Be sure to include the author’s/s’ name/s and year, too, if applicable.











