Science Research Student Product Guidelines

Science Research in the High School Program, University of Albany


SCIENCE RESEARCH JOURNAL

 (project or lab notebook)

A good research journal should be started in the first year of the course at, or before, the first student/teacher meeting. The notebook will hold the student record of the research course experience, including the raw data collected once the research project begins.  It must be well organized and thoroughly detailed from the start.  Duplicate pages will be placed in the student portfolio following each student/teacher meeting.

The notebook will:

· serve as an archive and time-log of student work throughout the research course experience.

· allow others to repeat the work unerringly.

· act as a source for forgotten information.

· be used as a basis when analyzing data and writing reports.

Every page must be:

· dated every day when entries are written, and time-logged for each entry to the nearest 15 minutes.

· written as soon as the work is done, as a narrative answering the question “what did I do?”

· legible and grammatically correct.

· in permanent, black ink.

· on one side of a page only.

Non-narrative entries should be organized and neat: 

· Diagrams or graphs should be carefully thought out and neatly drawn.  Both must always be labeled. 

· Material lists should be in tabular form. 

· Methods should be written out in sequential order.  Known methods that are generally attributed to an author should be appropriately cited.

· Data should be in tabular and/or graphical form. 

· Photographs or other external paper items should be securely glued or taped in place and labeled.

Any notebook eventually will have a rare error, which should be recorded as accurately as the correct work.  There will be no whiting out or erasing.  When errors are made, draw a single, black ink line through them. The correction is then written as a new entry.

PORTFOLIO

The portfolio is the compilation of everything in your 3-year science research journey.  It should be a 4-inch ring binder that will start empty and build up with sections added as needed.  It will remain in the classroom.

Tabbed dividers should separate the following sections:

· Readings, each with article summary sheet (may even be a separate folder)

· Goal sheets

· Journal entries (duplicate sheets from lab notebook)

· Communications (emails, letters, faxes, notes from conversations on he phone or in person)

· Assessment (meeting assessments, marking period points sheets)

· Competitions (print out rules)

· Presentations (ppt printout and ratings sheets)

· Recognitions and Honors (optional – certificates, newspaper article, proclamations)

READING A PUBLISHED RESEARCH ARTICLE

Helpful hints for reading a scholarly (peer-reviewed) article:

· Read rapidly the first time through

· Highlight words that you don’t know and look them up.

· Read again for content.

Scholarly articles follow a logical structure, prescribed by the Scientific Method.  Keep this structure in mind when reading research articles, as it will aid your understanding of the writing.  

INTRODUCTION:

· There should be several references to other published articles cited. 

· Previously cited research should be arranged in a logical order showing the path to the present work.

HYPOTHESIS:

· There should be a clear statement of either one or more hypotheses or of a problem to be solved.

· The hypothesis/problem statement should proceed from the last stated reference in the introduction.

METHODOLOGY:

· If the research follows established protocol, does it follow precisely? Is the protocol that is used cited?

· If it follows an established protocol only in part, is the deviation stated with reasons for the departure?

· If a new protocol is invented it should be so stated.

RESULTS:

· If more than a single simple hypothesis, then results should follow the given order of the hypotheses.

· Graphics (graphs, charts, diagrams) should be used and clearly show what the data represent.

· Graphs, tables, and charts should be correctly titled. Graph axes and variables should be labeled.

DISCUSSION:

· All data, whether graphic or textual, must be discussed relative to the hypothesis in a logical order.

· The discussion must give greater clarity to the hypothesis/problem statement.

CONCLUSION:

· The findings of the present research must be clearly and simply stated.
ORAL PRESENTATION OF A RESEARCH ARTICLE
There are certain stages in the presentation of a well-written research article that are universal and follow the general structure in which the paper is written.  Presenting such a paper using a slide show will require the use of headings and bullet points, as recommended below.

INTRODUCTION: 


· Cite the author, title, and article (journal name, date, volume, and pages). You should also state the topic and the purpose of the research.  Then acquaint the audience with the general problem that the author is addressing. You may reverse the order of the above.

REVIEW OF LITERATURE:  

· Review the literature that the article’s author based the work on (what other research in this area has shown).  This material is found in the introduction to the article.  This is the time to define terms where appropriate.

HYPOTHESES or STATEMENT OF PURPOSE (objective): 

· In very specific terms, tell what the experimenter thought would happen or what she/he set out to do.

METHODOLOGY:  


· What are the methods and materials that were used?  Here, you may wish to use a chart to show the progress of the experiment in terms of what the author did.

RESULTS:  

· Clearly identify any graphs showing dependent and independent variables.  Lead the audience through any charts explaining them as you go. Describe any data tables and what the data mean.

DISCUSSION:  

· Indicate what conclusions the author drew from his results, to either support or fail to support his hypothesis.  If a hypothesis is shown to be in error, what new hypothesis is proposed?

CONCLUSION: 

· State clearly which hypotheses were or were not supported.  State the resolution of the work.
Example of a competition presentation that is limited to 12 minutes:

· Introduction:  1 or 2 slides – 1 to 2 minutes

· Review of Literature:  2 to 4 slides – 1 to 2 minutes (this is a list of articles that were important to the author. These are found cited in the intro section of the article and they lead to the hypothesis)

· Hypothesis or Statement of Purpose:  1 or 2 slides – 0.5 to 1 minute

· Methodology:  4 to 6 slides - 3 or 4 minutes

· Data or Results: 4 to 6 slides - 3 or 4 minutes

· Discussion:  2 to 4 slides - 1 to 2 minutes

· Conclusion:  1 or 2 slides – 0.5 to 1 minute

Basic guidelines for slideshow design and oral presentation:

· Dress business casual and introduce yourself.

· Practice the presentation and do not use note cards.

· Place a heading on every slide, indicating the section of the presentation.

· Do not change backgrounds.

· No more than 3-4 bullets per slide, make as many slides as needed.

· Introduction may contain supplemental images, any graphics after that are only from research paper.

· At the end, include slides for references or anticipated questions but do not show unless needed.
GENERAL POSTER GUIDELINES

Posters need to be attractive and unobtrusive.  Above all, they must be readable from 4 to 7 feet away. 

· The title should be at the top of the center panel and never run onto the side panels.  The rest of the center panel should contain results - graphs, tables, diagrams, etc.

· The left panel should contain an introduction, with literature review leading to the student’s research.

· The right panel should contain discussion, conclusion, and suggestions for 
further research.

Selecting the right font is a matter of taste.  If you are unsure what font to use, try Arial, as it is ubiquitous and easy on the eye.  The following is a list of font sizes that work well proportionally and are easily readable at the distance most people stand. It is also advisable to use only one font for a poster, two if really needed, and three as a last resort if you simply must use another font. 

· Title - 80-96 point type bold, depending on space available

· Authors - 60 point bold

· Text headings - 48 point bold

· Text - 40 point

· Caption under images, charts, tables, graphs, etc. - 36 point bold

· References (title) - 40 point bold

· References - 32 point bold

