Name: __________________________

Earth Systems Regular

Independent Research Project Guidelines

All students in Earth Systems Regular have the opportunity to pursue an Independent Research Project (IRP), which is a requirement for the course. Students will start the IRP during Term 1/3, and will complete their projects during Term 2/4.  It will be difficult for students to pass Term 2/4 of Earth Systems without completing an IRP.  Below you will find guidelines that will help students complete the project, and due dates are provided to help keep students on track.  All submissions must be word-processed.    
Students may use the Earth Systems textbook, digital media, scientific websites, or printed media to search for a topic.  The following websites may be helpful: 

www.usgs.gov


www.smithsonian.org

www.isgs.illinois.edu

www.nationalgeographic.com

www.noaa.gov

www.nasa.gov

www.epa.gov

Each student will submit a proposal (1) for his or her topic and must receive approval before starting the project.  Then the IRP is divided into parts: the research paper (2), the experiment (3) with data (4) and the Final Draft with an analysis and conclusion (5). The guidelines below set forth basic requirements.  Detailed rubrics will be provided to help students with each part of the IRP.  A summary of the five parts and the due dates are found below:

1.  Proposal








Due ________________
· Use your Earth Systems textbook to select 3 possible research topics. These MUST be related to Earth Systems (topics that deal with plants, for example, are more related to biology).

· Choose a general earth systems topic.  Example: Astronomy, Meteorology, Geology…
· Then identify a specific topic that falls under each general topic.  Example: Stars, Wind, Soil…

· Prepare three paragraphs, one for each topic presenting topic specific basic background research with appropriate definitions, examples and/or explanations.  
· Provide textbook pages for where you found the information.
· Describe a possible controlled experiment (not an observation or demonstration) for the one specific topic that most interests you, and list the materials needed to do the experiment.  

· List what you already know about the topic and list some questions you have about the topic.

· Type your formal proposal in paragraph form using complete sentences, include all of the components listed above, and submit for approval.  

· Follow the format guidelines found on the master rubric.

2.  Research








Due ________________
· Research the topic.  Use your textbook, the Internet and the school/community library to gather reliable sources.  
· Keep track of all sources by completing a separate reference page (use proper APA format – See IRP Citations and Reference handout). A minimum of five sources is required. You must use your textbook and at least two printed or digital sources as part of your research.  These sources must be listed as at least three of the five sources.  You may use more then five sources.
· Organize the information into topic specific body paragraphs that are directed toward an audience of ninth grade students.  Body paragraphs should summarize the relevant scientific information used to develop the hypothesis. After your body paragraphs are written, write the first paragraph called the introduction.  The last sentence of the introduction should include a topic sentence that maps the body paragraphs.  
· Properly cite in text the information in your own words, short quotes and/or long quotes.  Do not plagiarize!  You are not permitted to cut and paste from Internet sources into your paper without proper editing and citation.  Lack of proper editing and citation is considered cheating/plagiarism, and students who cheat/plagiarize will receive a zero on their IRP.  

· The last paragraph you write should be a transition paragraph that links the research to your experiment.

· Submit your draft, reference page and one page copied or printed from each of your sources.

· The research section of your draft must be three typed pages of text using proper formatting.

· In addition to the three pages, you must include properly labeled pictures, graphs and/or illustrations that are referenced in your research section.

· Draft a title for your project (a title is a statement of the problem under investigation, less than ten words and reflects the factual content of the paper).
3. Experiment Draft 






Due ________________

· Purpose.  State the purpose of your IRP.  This section should include the problem in the form of a question and what is being studied. In addition, include a statement that states how many trials you will be running, the independent variable, the dependent variables, the control and the constants. This section should be three to four sentences long.

· Hypothesis.  A hypothesis is always a tentative explanation.  When developing a hypothesis, keep in mind that in order for it to be valid it must be testable using a controlled experiment.  You may use an "if, then" statement to state your hypothesis (i.v. and d.v. can be identified). 

· Materials list.  Include a detailed numbered materials list that includes all equipment and supplies that you will need to carry out the experiment.  

· Procedure.  Experiment procedure must be written in a numbered step-by-step format.  Your procedures must be detailed enough so that anyone in class could read your list and repeat the experiment. 

· Data Table. All experiments provide data.  List the type of data that will be collected during your experiment (state whether your data is quantitative or qualitative). Be specific!  All data must be recorded and organized into a table(s) using the metric system for quantitative measurements.  Make a copy of the table that will be used to collect data.  All tables must be clearly labeled and prepared using a word processor or spreadsheet program.

After your teacher has approved your experiment, you may begin the experiment.  If your experiment requires long-term data collection, then you must independently seek approval prior to the deadline for the experiment draft.  Record the date you begin the experiment.  

4.  Data check







Due ________________

· Data check:  Turn in a copy of all data collected so far in your experiment so that the teacher can check your progress.  Data must be in table format and prepared using a word processor or spreadsheet program.  

5.  Final Draft with Analysis and Conclusion


Due ________________

· Use MASTER RUBRIC AS A CHECKLIST!

· A minimum of five sources is required and should be listed on your reference page.  You must use your textbook and two printed or digital sources as part of your research.
· Any work submitted that is not neat and formally presented will be returned for you to redo with a point deduction.  
· Font must be Times New Roman, 12 point, 1 inch margins, and double spaced.
· Pages must be numbered.
· You are required to summit an artistic cover page.  Be creative!  
· Please staple your report in the upper left corner. DO NOT USE REPORT COVERS.
· LATE PROJECTS ARE ACCEPTED WITH A 20% DEDUCTION FROM THE FINAL SCORE.

Earth Systems Independent Research Project (“IRP”) FINAL DRAFT format

Your IRP must be word-processed including data tables.  Please proofread your work before printing the final copy because points will be deducted for spelling/grammar errors.  Label each section as shown below (research, purpose, hypothesis…) 

Artistic cover page that includes your name and a separate title

Spend time on developing your title. See rubric for more details.
Research

· Introduction - Include the purpose of the IRP.  The final sentence of the introduction should include a topic sentence that maps the body paragraphs in the research section (In other words, it tells the reader the topic of each body paragraph so the reader has an idea of what exactly is in the research section of the paper.)
· Minimum of three body paragraphs.  

· Final paragraph should link the research to the controlled experiment.

· Must have proper in-text citation format (see handout).

· Follow additional guidelines on MASTER RUBRIC!

Purpose – See MASTER RUBRIC.

Hypothesis – See MASTER RUBRIC.  

Materials (Numbered List) – See MASTER RUBRIC.

Procedure (Numbered List) 

· See MASTER RUBRIC.  

· The procedure should be detailed enough that someone could repeat your experiment.  Include all safety precautions and concerns.
Data

· Quantitative data should be easy to read in a table.  Quantitative data includes all numerical data (readings from instruments).  Include the metric units of measurement.  Tables must be labeled and typed.  Graph all quantitative data.    

· Qualitative data is non-numerical and includes all observations using your senses (color of solutions, odor of the gas, noise produced, etc.).  Qualitative data must be organized into a table or graph.

· Graph the results of your experiment. 

· Some IRP’s require calculations.   Show your work for all calculations.  You must include pictures of your experiment in this portion of your report.  Label all pictures.      

Conclusion

This is the most important part of your paper.  At the time of submission, this will be the only part of your project that the teacher has not previously graded. USE THE GUIDELINES BELOW AND THE HANDOUT “HOW DO I WRITE A STRONG CONCLUSION SECTION?”
· In the conclusion, restate your hypothesis and determine whether you accept or reject your original hypothesis.   Base this decision on your data.  State factual data to support your decision.  Explain the results of your experiment.  Be as specific as possible.  

· Explain in your own words what you learned from the experiment. 

· Discuss any possible sources of experimental error.  

· How could the experiment be improved?  

· Explain how your project relates to scientific principles. 

· Is there an application in industry for the knowledge you acquired during your IRP?  If so, explain.   

· If you were required to continue this study what would be your next experiment?  How would you take all that you have learned and turn it into a new and improved project? 

References - Attach a REFERENCE page.  (See handout: Writing the Bibliography Page)
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