HOW TO WRITE YOUR SCIENCE PAPER IN 15 STEPS
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INTRODUCTION


First of all, you need to understand that there is a difference between an informative report and a research paper.  A report is basically looking up information about a topic from several sources and combining that information in the writer's own words into another (new) written form.  

A research paper, on the other hand, generally starts off with the idea that the writer will try to prove a point, answer a difficult question, or create a new idea based on researched material.  He/She develops a thesis statement and through research shows the reader how his/her opinion is correct, answers the question that has been posed, or develops that new idea.  “While your journey will have switchbacks, chances are you will take a path that has these steps: wondering about something, seeking information, choosing information, connecting useful information you have found, producing information of your own in a new form and judging the entire process and your product." (www.pembrinatrails.ca/infozone)

Although the two types of assignments are really different, the final product is compiled using many of the same methods.  Those methods are what this explanation is about.  Keep in mind that some of the steps are actually done concurrent with each other, or you might do them in a slightly different order.
STEP 1: PICK A TOPIC


You will be writing a short, science research paper.  As for any report or research, you will need to come up with a topic.  Many times a teacher will give you a list of topics or help you generate ideas.  You will need to choose a topic which interests you.  If you have an idea different from those the teacher gives you, you should always check to see whether it is an acceptable topic.  In some cases, you may need to narrow your topic down to a manageable idea because it is just too broad an idea for the assignment.

STEP 2: ORGANIZE YOUR IDEAS 

Think about how you will divide your paper.  Organize it into as many sections as your teacher may assign or as many sections as you choose.  (As you continue to write research papers, they will get longer and longer.)  Outline your ideas by using a formal outline with Roman numerals, capital letters, and, if adding more detail, Arabic numbers.  (See Appendix A).  Your science paper will have three major sections: an introduction, a summary of previous studies, and similarities or differences between your expected results and your actual results.

STEP 3: THE INTRODUCTION

The first part of a research paper is your introduction.  In this section, you write background information about your topic.  In the case of your science paper, which is due the week of __________, explain why you chose your idea.  How did you become interested in your topic?  What drew you to the idea?  How did you get interested?  Here is an example of a short introduction Adon Ross wrote for his educational research paper on the effects of television on school achievement:

“While reading research studies for another course, I came upon an article, ‘Studies of Children’s Interests-A Brief Summary,’ written by Paul Witty.  A section of the study concerning television and its effect on children intrigued me.  I suppose I have always wondered whether television had any effect on the grades of children, especially after hearing many parents complain that their children watched too much and children saying their parents would cut television time if they received bad grades.  

Although I knew television did influence the amount of time children spent on completing homework, I also thought that it could reinforce certain subject areas outside the classroom.  Consequently, I decided to choose the effect of television upon school achievement as my topic for research.” (Ross, 1970)
STEP 4: FIND PLACES TO LOOK--RESOURCES


This step is the time you take to collect all the material you need to write a thorough report by reading as much as you can on your subject.   There are two types of resources: primary and secondary.  A good researcher will try to find any appropriate reference material that might aid him or her.

Primary resources are ones that you are directly involved in or are ones that come directly from a past time period (a newspaper from 1885, for example).  They include documents, letters, interviews, questionnaires, and observations.  Secondary resources are the types you will be able to find in our school's library, the public library, and in any research materials you may have at home.  Resources may be encyclopedias, textbooks, resource books, magazines, CD ROM's, the Internet, etc.  You need to check an electronic card catalogue under a "subject" or "keyword" search, or you need to use a search engine on the Internet.  Remember the problems that can come with using the Internet.  Be a critical reader!


You will need to keep track of every resource you need.  Be sure to follow the requirements about the types of resources you may and may not use (only one encyclopedia and at least one electronic resource for the science paper).  You can keep track on your own paper or use the "Bibliography Worksheet" I have provided (See Appendix B).  You will eventually have to write a formal list of your resources. (In the case of your science paper, it also will be due the week of __________.)   This list is called a "Bibliography," a "List of Resources," or a "Works Cited" page.  You will need to read more under Step 8.  Remember to write this information down as soon as you decide the resource is a good one.  Also, don't forget to write down the specific pages you got the information from.  If the resource is a Web site, I suggest you copy the URL and paste the address into a Word document.  By doing this, you will not make any mistakes in copying the information, and you will have it saved for the future.


Many times students return their resource to the shelf or close up their Internet site and unfortunately later forget where they got their information.  Don't forget to write the needed bibliographic information down.  This is a requirement!  
STEP 5: USE NOTECARDS FOR TAKING NOTES

As you look up information on your topic, record the facts you want to use on either 3x5 or 5x7 notecards.  I suggest the larger size in order to fit what will be bibliographical information.  (See Step 7)  Writing limited information on each card will make it easier to organize the information later.  Some resources even say to write only one piece of information on a card.  Remember to write the source of your information at the top of every notecard.  You are expected to follow basic guidelines when you use notecards (See Appendix C).  You could also use the "Bibliography Worksheet" (Appendix B) and then create some form of a code at the top of each card.  Three or four different colored cards can really help you organize the notes later if you write certain types of information on certain colors.  For example, you could put all your previous studies information on red, all similarities of results on blue, and all differences of results on green.  Use a rubber band to keep all your cards together.  The method of taking notes to avoid plagiarism is very important, so read, pay careful attention to, and remember the next section carefully!
STEP 6: TAKE NOTES CORRECTLY

As you take notes, be sure to record the information in your own words and not those of your resource.  If the information is not common knowledge, you must cite that resource (See Appendix E).  No one may copy from a book and pretend that what he/she has written is his/her own work.  Plagiarism is using another writer's words or ideas as your own or without acknowledgement  (See Appendix D).  Plagiarism is stealing the words or ideas of others, and people who publish other people's words or ideas as their own can get into serious trouble in school and in the "adult" world.



"In word-for-word plagiarism, a researcher repeats the exact same words of a source without giving the necessary credit.  Paraphrase plagiarism occurs when a researcher says basically the same things as the original source with just a few words changed.  In spot plagiarism, a researcher uses only a source's key words or phrases as his or her own without credit.



"You owe it to your sources, your readers, and yourself to give credit for the ideas you use, unless the ideas are widely accepted as 'common knowledge.'  Information is considered 'common knowledge' if most people (adults) already know it, or if it can be found in nearly every basic reference book on the subject. (The fact that there are 365 days in the year is common knowledge.  The fact that it rained 210 days in Seattle during 1990 is not.)"  (Sebrank, Meyer, and Kemper, Writers Inc. 179)

So how does one avoid plagiarism?  It isn't easy.  Follow this suggested method:



a) Skim the information to get a general idea of what is being discussed. 


    Try looking for main ideas of the entire section, not details.  If there are 


     time constraints, look at a smaller section


b) Reread the information much more carefully, paying attention to words 
        

     which especially seem relevant to what you are looking for, again, 


     possibly concentrating on smaller sections (or just a few paragraphs) at 
                          a time.  If you don't understand something, read it again and/or get 
                          help.  Maybe your resource is just too advanced for your reading ability.

 

c) Put a slip of paper in the book to mark your place.  Close the book, and 


    on your notecard write short notes-as short as you possibly can-without 


    looking back at what you read.  Be sure to key into the main idea of the 


    reading.  Remember that notes should NOT be in paragraph or 


    sentence form!


d) Open the book again and review what you have read.  Check to see 


    whether your notes were accurate.



e) If you DO need to take specific words or phrases directly from the 


    resource, be sure to use quotation marks and cite your resource.  When 


    you actually write the paper, you will add the source's author and page 


    number in parentheses at the end of the quotation.



f) If you do NOT take specific words, but you still DO USE the key ideas 


    from a resource, you still need to be sure to cite the source.  (See 


    Appendix E for originals vs. student versions)
STEP 7: WRITE THE BIBLIOGRAPHY


Once you have found all your sources, you need to write down their names, along with a lot of other information, in a very special alphabetized list.  This list is often called the "Bibliography" or "List of Resources" or "Works Cited."  Each item in the alphabetized list is called an entry.  Each entry is created, following a special form that used around the world.  In middle schools and high schools, most classes use what is know as the MLA (Modern Language Association) form (See Appendix F).  A mnemonic device to help remember the basic order of bibliographic information for written material is the following: "Arthur Anderson Took Charlie Polka Dancing Promptly."  Each first letter stands for the different items you always need to look for: author, article (magazine/newspaper/encyclopedia), title of resource, city of publication, publishing company, copyright date, and pages used.
STEP 8: ORGANIZE YOUR NOTES

When you have gathered all the information you can making sure you have exhausted every possible resource, arrange together notecards with the same topic (or same color) notecards together.  For example, gather together all the "previous studies" cards, then gather the "similarities" cards, and then gather the "differences" cards into piles.  It doesn't matter what source they came from.  It's the topic that is important.  Organize cards within a category.

STEP 9: WRITE YOUR DRAFT

At this point, convert the notes you had written into complete sentences, filling in the words that would create complete thoughts.  Remember to start the report with an interesting creative introduction.  Divide your report into sections, paragraphing each time there are new idea shifts.  A paragraph of fact should not be one single sentence.  Make every effort to elaborate on ideas in order to create several sentences for a paragraph.  Of course, don't forget a concluding paragraph.

STEP 10: REVISE, AND EDIT

After you have written the initial draft, use good writing skills to revise what you have written.  Do you have all the correct facts?  Have you organized your ideas effectively?  Read each paragraph carefully to make sure it deals with only one topic.  Break up very long paragraphs if necessary.  Rewrite sentences to make sure they are logical.  Make sure there are transitions to help your reader understand how your ideas are connected to each other.  Try to vary sentence structure, change word order, combine sentences, vary sentence length.


Reread your work very carefully to look for editing mistakes in spelling, punctuation, capitalization, and usage.  Let your paper "rest" for a few days before you read it again.  Meanwhile, work on visuals (See Step 11).  When you do read your paper, read it aloud, word for word to catch careless errors.
STEP 11: ADD VISUALS 

You could draw pictures of your topic, make charts, make diagrams, or create timelines to accompany your report.  (In the case of your science paper, you will be doing many of these things for your science fair project.)  Make them colorful.  Get your reader's attention.

STEP 12: WRITE A TITLE PAGE

You need to add a front page to your report.  This page, which has the title of your report, your name, the due date, and class hour is set up in a specific manner.  (See Appendix G and the cover of this explanation.)
STEP 13: ORGANIZE ALL YOUR PAGES

Now put everything together.  Obviously, the title page goes first.  Then place all your factual and visual information together.  The last page should be the "Bibliography."  When you have everything together, number your pages.  This can be done in Word.  If you would like to add one, add a "Table of Contents" page right after the "Title Page."  Plastic covers are NOT necessary or wanted.  They cause more problems than they are worth.  If your teacher does want a special folder or binder for the report, be sure to follow those directions and punch holes carefully.  Just stapling carefully in the top left corner is usually good enough, though.

STEP 14: RECHECK AND HAND IN

Be prepared to have the job completed a few days BEFORE the due date.  Remember Murphy's Law!  Do NOT throw away any notecards, drafts, excess material.  You might need to hand them in.  Carefully pack the report into a folder in your book bag and take it to school.  Finally, give yourself a pat on the back for completing the whole project on time, and be proud of your hard work!
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