Banneker High School – JA Academy
Science Fair Letter
Dear Students and Parents,

It’s time to start working on the Science Fair! Ample time has been scheduled and work has been spread out, so students can complete the work at a comfortable pace.  The final due date of the entire project will be December 15, 2017.

This is a major project and will represent a significant portion of your child’s grade for the third grading period. The primary objective of this project is to have students approach a problem scientifically using the scientific method. This includes:

1. Asking questions and forming hypotheses 

2. Creating experiments to test those hypotheses 

3. Organizing data and drawing conclusions 

4. Writing about scientific research 

The project must be experimental in nature. In other words, students must do a test, survey, or experiment to determine the answer to their question instead of just looking it up in a book. We encourage students to pick topics that they are genuinely interested in, since they will be working on these projects for the next several months. Topics must be something students do not already know.  Enclosed are directions on accessing the school database to find topics.  Students will need to select a topic and have a hypothesis by Monday, August 28, 2017. 

Project guidelines state that all work must be done by the students; however, assistance may be provided by teachers, parents, etc. Students must show evidence that they have actually performed the experiments (for example: pictures, data charts, artifacts, and/or samples of data collected).  Students must present their projects on a standard trifold board 28in x 40in.  Available at Target, Walmart, Staples.
Classes will follow their regular curriculum; however additional lab time will be available during some class times (and after school upon request).

Guidelines/Parameters:

1. Students conduct most of the Science Fair work on their own, outside of the classroom, with periodic, scheduled check-ins with their regular science teacher.  
2. Students may not do the following projects;  Mentos, Volcanos, Paper towels  
absorbency, and anything involving chemicals, fire or explosives.
3. Materials should not necessarily exceed $20.
4. Students must complete all steps of the timeline in the order given.
As acknowledgement that you have read, understand and agree to assist your child in this project, please sign, date, and return the attached page by Monday, August 28, 2017. 


Sincerely,
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Please sign and return by: Monday, August 28, 2017
Student Email: ______________________________________________________   

Student Email: ______________________________________________________   

Topic:  (i.e. Testing the absorbency/durability of various paper towel brands)
I/We have chosen the following experiment to do for my science fair project: 

___________________________________________________________________________________

Testable question can be answered by performing an experiment. 

(i.e. Does the cost of paper towels effect amount of water it will absorb?)
My/Our testable question is…..

_____________________________________________________________________________________

_____________________________________________________________________________________

I/We have reviewed the Science Fair information and agree to complete each part of the project in a timely manner.  I/We may not go on to the next step until I/We have completed the previous requirement.  I/We also understand that this is worth a significant portion of my grade in science.  If I/We do not complete the science fair project I/We will not receive a passing grade.

__________________________________



_______________________________
Printed Student Name






Student Signature
__________________________________



_______________________________
Printed Student Name






Student Signature

All resources to complete this project can be found on the Science Fair tab on the class website, www.lanet1.wix.com/japhysicalscience .
	Due Date
	Task
	Description

	August 28/29
	Topic and Hypothesis
	· Use the given websites to choose a topic. (on class website)

· Then form an “if….then” hypothesis from your topic.

	September 4/5
	Outline of Science Paper
	· Focus on the Title Page and Introduction. 
· Begin to do background research to form writing points for the introduction as well as other parts of the paper. (see your writing guide)

	September 11/12
	Rough Draft of Research for Introduction
	· Research Paper submit through email at lanet1@fultonschools.org 
· Minimum 5 credible sources must include the following:
· 1 book, 
· 1 periodical (journal, newspaper, or magazine)

· 1 book or periodical

· 2 other credible sources (encyclopedia, acceptable website, interview with an expert in the field, book, periodical, etc.) ·

· Note: Of the original 5 sources, only two can be an acceptable website. Paper and Works Cited must be in appropriate MLA Format


	September 18/19
	Experimental Design and Methods & Introduction Sections
	· Title
· Problem/Question 

· Background Research 
· Hypothesis: If ______, then _____ because _______. 

· Methods:  What is your plan for the experiment?

· Safety, Materials (list)

· Procedures (numbered step by-step) 

· No personal pronouns and all measurements should be metric 
· Procedures should indicate three trials of each 

	October 23/24
	Raw Experimental Data in Graphs and Tables
	Present data in graphs, tables, pictures, etc.

	October 30/31
	Analyzation of Data/Results
	Write about what your data is showing you.

Label your data tables.

	November 6/7
	Discussion/Conclusion/Future Research
	· Synthesize your analyzations

· discuss what happened and why
· Write about Future Research (Minimum of 3 future research questions)

	November 13/14
	Abstract
	Use sentence starters

	November 20/21
	Compile your Complete Paper
	Submit to lanet1@fultonschools.org

	December 11/12
	Final Draft of Paper Due
	Submit to lanet1@fultonschools.org

	December 14
	Final Board Due
	Be ready to present!


	General Format for Writing a Scientific Paper
Scientists have established the following format for "scientific papers”.  A complete paper is divided into sections, in this order...

·        Title Page

·        Abstract

·        Introduction

·        Materials and Methods

·        Results

·        Discussion

·        References

·        Acknowledgments

Although this format is not cast in stone, most scientific journals use it or some variation there of. By adhering to this format, researchers maintain a consistent and efficient means of communicating with the scientific community. This order is really quite logical and could apply to almost any report you might write. You can benefit from writing good scientific papers, even if you do not expect to go on in Biology. Preparing a scientific paper develops your ability to organize ideas logically, think clearly, and express yourself accurately and concisely. Mastery of these skills would be an asset for any career that you may pursue.

All papers should be typed, double-spaced (except the abstract), UNJUSTIFIED, with at least one-inch margins on all sides. Any statements not original to you should be properly cited in the text using, and listed in the “References” section at the end of your paper using the style explained at the end of this appendix.

Title Page

      The title page is the first page of the paper and should contain the following:

·        An informative title

·        Your full name or, if a group report, the full names of all group members

·        Course number

·        Instructor’s name

·        Your lab day and time

·        Due date for the paper

         

      A good title is informative, i.e. it summarizes as specifically, accurately, and concisely as possible what the paper is about. For example, if you were investigating the effect of temperature on the feeding preferences of a certain type of caterpillar found on tobacco plants, acceptable titles might be “Effect of Temperature on the Feeding Preferences of the Tobacco Hornworm Larvae, Manduca sexta”, or “Does Temperature Influence which Diet the Tobacco Hornworm Larvae, Manduca sexta, will Select? The following titles would be uninformative and too general:  “Effect of Temperature on Caterpillars”;  “How Temperature Affects the Tobacco Horworm Larvae, Manduca sexta”; “What is the Preferred Diet of the Tobacco Hornworm, Manduca sexta?”
Abstract

The second page of scientific paper begins with the Abstract. The Abstract states clearly and concisely what is dealt with in the paper. It is a concise statement of the questions, general procedure, basic findings, and main conclusions of the paper.  This is a brief, all encompassing section summarizing what you discuss in the rest of the paper, and should be written last, after you know what you have said! The abstract should be written as one single-spaced paragraph  (all other sections are double-spaced), and must not exceed 200-250 words.

A good “Abstract”...

·        states the question investigated and the principal objectives of the investigation,

·        specifies the scientific context of your experiment,

·        summarizes what you did,

·        summarizes your results, and

·        states your major conclusions.

Introduction

      The Introduction presents a background for the work you are doing and put it into an appropriate context (e.g. scientific principles, environmental issues, etc.). What questions are you asking in your study?  What organisms or ideas were studied and why are they interesting or relevant?  Identify the subject(s) and hypotheses of your work. Tell the reader why (s)he should keep reading and why what you are about to present is interesting.  Briefly state your general approach or methods (e.g. experimental, observational, computer simulation, a combination of these, etc.) as a lead-in to the next section. Cite any references you used as sources for your background Information. Any statements not original to you should be properly cited in the text using the scientific citation style, and listed in the “References” section at the end of your paper.

      This section should be written in the past tense when referring to this experiment. However, use the present tense when discussing another investigator’s published work. Why? Previously published work is considered part of the present body of knowledge.

      A good “Introduction” will....

·        include a clear statement of the problem or question addressed in the experiment,

·        state the hypothesis or hypotheses that you tested in the study,

·        put the question into some context by stating why this is an important question to be answered and/or why you found this to be a particularly interesting question,

·        state the objectives of the research,

·        address how the research helps to fill holes in our knowledge,

·        include any background material that is particularly relevant to the question,

·        give a brief overview of the method of the investigation. If deemed necessary, the reasons for the choice of a particular method should be stated, and

·        state the principle results and conclusions of the investigation.  Do not keep the reader in suspense. Let the reader follow the development of the evidence.

Materials and Methods

     The “Materials and Methods” section tells how the work was done. There should be enough detail that a competent worker can repeat the experiments. What procedures were followed? Are the treatments and controls clearly described? Does this section describe the sampling regime and sample sizes, including how individuals were assigned to treatments?  What research materials were used: the organism, special chemicals, concentrations, instruments, etc.? Briefly explain the relevance of the methods to the questions you introduced above (e.g. "to determine if light limited algal growth, I measured...."). If applicable, include a description of the statistical methods you used in your analysis.

      Careful writing of this section is important because the cornerstone of the scientific method requires that your results are reproducible, and for the results to be reproducible, you must provide the basis for the repetition of your experiments by others. Avoid lab manual or “cook book” type instructions. This section should be written in the past tense.

 

Results

     The “Results” section presents in words the major results of the study. Your data should b presented succinctly in the body of the report and presented in detail as tables or graphs. However, do not present the same data in both tabular and graphical form in the same paper. Strive for clarity, the results should be short and sweet. Do not attempt to discuss the interpretation of your data-this should be done in the “Discussion” section.
      The results section should be written so that any college student could read the text to learn what you have done. For example, you might use a paragraph to explain what is seen on a particular graph;

“... When the enzyme as soaked in sulfuric acid, it produced no change in absorbance....” Do not make the common mistake of saying, “We performed the experiment, see figures 1-4.” That is too brief and does not convey to a novice what you have done. When stating your results in the body of the text, refer to your graphs and tables.

      Tables and graphs alone do not make a Results section. In the text of this section describe your results (do not list actual numbers, but point out trends or important features). Refer to the figures and tables by number as well as any other relevant information. “See Figures” is not sufficient. Results are typically not discussed much more in this section unless brief discussion aids clarity. In referring to your results, avoid phrases like 'Table 1 shows the rate at which students fall asleep in class as a function of the time of day that class is taught." Rather, write: "Students fall asleep in class twice as frequently during evening than day classes (Table 1)." The results section should avoid discussion and speculation. This is the place to tell the reader what you found out, not what it means.

      Each table and figure should be numbered sequentially for easy reference in the text of the Results and Discussion sections. Figures (e.g. graphs and diagrams) are numbered consecutively as Figure 1 to Figure X. Be sure to label both axes of all graphs (e.g. growth rate, height, number of species, water consumed, etc.), include units (e.g. meters, liters, seconds, etc.), and define all treatments. Labels such as “treatments 1,2,3, and 4” are not sufficient. Tables are numbered separately from the figures as Table 1 to Table X. Label columns, including units of measure, and define all treatments.

       Your reader should NEVER have to go back to the text to interpret the table or figure-- thus you need to provide a legend for each figure and a caption for each table. A figure legend is freestanding text that goes below the figure. The first sentence of the legend (bold print in the example below) is typically a succinct statement that summarizes what the entire figure is about. The first sentence is then followed with particulars of the figure contents, as appropriate, including information about methods, how the data are expressed, or any abbreviations etc. An example of a legend...

 

            Figure 1. Light Micrograph of a Human Karyotype. Fetal cells were obtained from Aimee Biophiliac in September 1998 by amniocentesis. The cells were cultured, metaphase chromosome spreads were prepared and the chromosomes stained and photographed as described in Materials and Methods. Individual chromosomes were cut out from the photograph and arranged in a karyotype. By virtue of the presence of two X-chromosomes, the karyotype indicates that the developing fetus is a female. Based on other information (data not presented), the fetus is expected to emerge March 19, 1999.

     


 A table caption is freestanding text located above the table. It presents a succinct statement of the contents of the table. An example is...
 

Table 1. Uptake of Various Electrolytes by Rhinoceros Cells in Culture.

 

      A caption must NOT include information about methods, how the data are expressed, or any abbreviations--- if needed, those are included as footnotes to the table, with each footnote keyed to a footnote reference in the table by sequential, lettered superscripts.          

Discussion
      The discussion section is where you explain your results in detail, speculating on trends, possible causes, and conclusions. Try to present the principles, relationships, and generalizations shown by the Results.  And bear in mind, in a good Discussion, you discuss--you do not recapitulate-- the Results. Don't be shy; discuss the theoretical implications of your work, as well as any possible practical applications.

A good discussion section...

·        states what conclusions can be drawn from the results (Present major findings first, then minor ones; Use your data to support these conclusions),

·        compares your results with those of other workers and cites the references used for comparisons, 

·        puts your results in the context of the hypotheses and other material in your Introduction,

·        indicates where your data fits in to the big picture, 

·        addresses problems that arose in your study and how could they be avoided in the future, 

·        will attempt to explain why results might be inconsistent with the predictions you made (what you thought would happen before you did your study, based on a specific hypothesis or other background information),

·        explains any exceptional aspects of your data or unexpected results, 

·        examines your results for possible errors or bias,

·        recommends further work that could augment the results of the study you have presented, and

·        states your major conclusions as clearly as possible, using specific examples from your data!!

References (or References Cited) MLA FORMAT!!
      The References section is a complete list of all references that you cited within your paper. The references are listed in alphabetical order by last name of the first author of each publication. Include only those references that you have actually read and that you specifically mention in your paper. If a laboratory handout was used it is only a beginning and must be cited.

      When researching for information for the Introduction and Discussion sections or the paper, seek out original sources that are written by experts in the field (e.g. articles found in scientific journals such as Science, Nature, Proceedings of the National Academy of Sciences, New England Journal of Medicine, etc.) or authoritative magazines (e.g. Scientific American) and books written by well-respected scientists. 

In-Text Citations
      Citation formats are often discipline specific. Footnotes or endnotes are not normally used in scientific writing as they are in humanities and the social sciences. Because natural scientists
most often use the Name-Year System, we will use this system in this course.  All citations occur in the text in parentheses, with the author(s) and date of publication. For example: Clinton (1999) found that naked foxes run on grass four times faster than those wearing pantyhose do.  Alternatively: On grass surfaces, naked foxes run four times faster than those wearing pantyhose (Clinton 1999). It’s as easy as that!  If there is more than one author of a source, simply use the first author's last name, followed by et al., Latin for “and others”.  For example, (Clinton et al. 1999). The complete list of authors will appear in the full citation at the end of your paper.

KEEP IN MIND, AGAIN, ALL CITATIONS MUST BE IN MLA FORMAT! I f you need help citing any resources, there are citation generators such as (citationmachine.com) that will generate the citation for you in the correct format. For all other MLA Format help, visit www.lanet1.wix.com/japhysicalscience. Open the Science Fair Project tab and enjoy the resources! 
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