COURSE GUIDELINES: 
In a 180-190 day school year the class meets every day.  Each Student is required to complete and document a minimum of three hours per week outside of class time.
Items to be addressed in CLASS TIME of the program:

	Estimated # of Periods
	Course Items to be Addressed

	2
	Creation of a student/teacher conference time for the year

	2
	Discussion of teacher and program expectations. 

	4-6
	Discussion and creation of the student portfolio structure

	2
	Discussion of alternate assessment and how the student grade is determined

	1
	Detailed presentation of a research article by the teacher to serve as a model for future student presentations.

	1
	Assessment of the teacher’s presentation focusing on the required parts of any presentation and the quality of each.

	5
	Hands on instruction in database searching.

	5-8
	Student practice doing topic searches with teacher coaching.

	2
	Instruction in formulating time lines

	70-80
	Student Bi-weekly conferencing.  Presentation of articles related to their research topics.  Students present articles they have read and analyzed. Students and teacher evaluate the presentations based on information previously taught. Students will also utilize this class time for writing their research paper, editing, developing methods, conducting experimentation.

	2
	Filing paperwork for local competitions

	1
	Teacher presentation of a research poster to the class to serve as a model.

	9-10
	Instruction in “PowerPoint”, Statistics or suitable graphics, or other software needed

	7-10
	Students produce their posters.

	5
	Students Attend and participate in many local and school symposia as required by the teacher.

	6
	Students prepare to present their work for the end of the year at the school Presentation of Research.

	20
	Students complete work for addition to their Portfolio


Science Research Process--General Timeline
	Sophomore
	1.  Select area of investigation.

2.  Read extensively.

3.  Clarify purposes in undertaking research venture.

4.  Determine type of study.

	
	5.  Select a particular study method/approach.

	Junior
	6.  Choose a sound research design.

7.  Conduct experiment and collect data.

	
	8.  Organize, interpret, and analyze the data.

	Senior
	9. Report conclusions.

10. List limitations.

11. List future/further research.


EXPECTATION OF TIME COMMITMENT:

Below is an estimation of number of student hours on task and the items to be addressed OUT OF CLASS TIME during the program:

· 24 hours – Bibliographic searching and analysis.

· 40 hours – Retrieval of journal articles.

· 40-60 hours - Reading and analysis of scientific journal articles.

· 2 hours – Student statement of his/her research problem after several meetings with the teacher in September and October.

· Ongoing – Student statement of hypothesis

· Ongoing – Identification of possible mentors and laboratories to conduct student experimentation.

· 2 hours – Scripting of possible telephone conversations with prospective mentors

· Ongoing – Updating lab notebook, logs and student portfolio.

· 5 hours – Interviews and discussion with mentors

· 20-40 hours – Experimentation and data analysis.
The hours range from 150 to 175 hours or more of student time.
**Each student is required to document a minimum three and a half hours per week, which is an approximation and experience shows that it is often exceeded.  Outside of class time spent on your project may be eligible for SUNY Albany college credit so assure that your hours are well documented!!
INDEPENDENT RESEARCH PROJECT – Due 






All students will be required to complete one independent science research project. This project will include a poster AND a scientific research paper due on the above date. A community presentation of the work accomplished is also required and must be presented on the assigned date late in the spring. Students are required to complete the project. Students will be assessed quarterly on their progress. This poster and paper are subject to revisions prior to entering competitions.
A=90-100%   
  B=80-89% 
   C=70-79% 
   D=60-69% 
 F=59% and below

SUNY ALBANY COLLEGE CREDIT:

The State University of New York at Albany offers up to 12 college credits for work completed in the Science Research course.
CAS 109 - Intermediate Science Research (2 credits, July - August) - Juniors

CAS 110 - Intermediate Methods of Research (4 credits, September - June) - Juniors

CAS 209 - Advanced Science Research (2 credits, July - August) - Seniors

CAS 210 - Advanced Methods of Research (4 credits, September - June) - Seniors
ADDITIONAL COURSE REQUIREMENTS:

· Maintain a laboratory notebook of all research course experience.
· This must be a bound notebook with numbered, pressure sensitive duplicate pages which can be removed.  This is typical of most research laboratory notebooks.
· Maintain a portfolio of all research associated work.  The portfolio must contain at least all of the following sections:
· Interleaf sheets from the Laboratory Notebook.

· Records of all communications: telephone, face-to-face, e-mail, letters, faxes, etc.

· Bi-weekly goal sheets.

· Bibliographic research searches and results.

· All journal articles that are read.

· One-to-one assessment sessions including bi-weekly assessment sheet.

· Copies of all class and non-class public presentations.

· Copies of all research papers written.

· Semi-annual research abstracts of the work to date.

· It is strongly suggested that the following sections  be included:

· Any grants obtained.

· Rules from various competitions and other venues for presentation.

· Honors, recognitions, news clippings, etc.

· Other pertinent information as deemed important by the course instructor.

· Create a poster presentation of their annual research work.
· Sophomores should create a poster based on a peer reviewed paper they have presented in class. In any case they should NOT present what they want to do or plan to do unless they are already working with a mentor who has approved their plans.

· Juniors should create a poster based on their own review of literature and their work so far.

· Seniors must create a poster based solely on their own research findings.
· All research students, including speakers, must present posters at the local school symposium.

· Enter available venues for presenting their research at all stages of the work.

SUGGESTIONS FOR SUCCESS IN THE SCIENCE RESEARCH PROGRAM:
1. Maintain a well-organized, up-to-date portfolio.

2. Complete all goals in a thorough and timely manner. Rushing to make up goals weeks after they were due is of little educational value.

3. Follow through…complete each task/goal.

4. Don’t just look busy…be busy. 

5. What are the keys to success in Science Research? Vital to your success are hard work, accountability, preparation, and self-discipline.

6. The responsibility for your success or failure lies with YOU! You are in the driver’s seat. You can make the science research program an opportunity or a burden. The choice is with you. It’s a matter of attitude—a matter of desire.

ADDITIONAL POLICIES:
1. Once a mentor commits to you and your research project, you are expected to complete the 3 year Research Program unless extreme and extenuating circumstances prevent you from doing so.

2. Attendance at the annual Science Research Symposium is mandatory.

3. Participation in fundraising activities, which support the Science Research Grant Fund and pay for individual research supplies/equipment, is compulsory.

4. Once you commit to a Science Research field trip and money has been paid on your behalf, you are obligated to attend. Money already paid cannot be refunded. Anticipate events and plan accordingly.

5. A minimum of 3.5 hours between Student Teacher Conferences must be spent in the completion of Science Research goals. Failure to meet minimum hours results in a formal STC grade penalty.
6. Informal Student Teacher Conferences will be conducted during class time to check on student progress in the completion of an experiment.  These will not be graded.

COURSE REQUIREMENTS BY YEAR
Sophomores must also:

· Keep a demonstrable log of where their time on research goes.

· Advance to the level of reading peer reviewed journal articles by November of the Sophomore year.

· Present an appropriate, peer reviewed research paper to their classmates and teacher at least once during the school year.

· Conduct thorough and exhaustive literature searches on their chosen topic.

· Do all possible to obtain a mentor.

· Collaborate with the mentor (once there is one) on a hypothesis and begin writing a research plan.

· It is strongly suggested that Sophomores continue their research work during the Sophomore/Junior summer.  This can be in an internship or other organized program, or individually as long as the mentor approves the work. 

Juniors must also:

· Carry out the bulk of their experimentation and data gathering.

· Enter venues for competition as deemed appropriate by the instructor.

Seniors must also:

· Present their research findings at their local school symposium and at least one other non-competitive venue (school board meeting, PTO, faculty meeting, civic organization, etc.).

· Write a scientific paper of their finished research.

· Enter available competitions as determined by the course instructor.

· Create a PowerPoint (or similar) presentation of their research findings.

· Present their full research findings at the school’s local symposium.

· It is strongly suggested that they make a serious attempt to publish their work. 

Research Categories

Animal Sciences (AS)- Study of animals-animal genetics, ornithology, ichthyology, herpetology, entomology, animal ecology, paleontology, cellular physiology, circadian rhythms, animal husbandry, cytology, histology, animal physiology, invertebrate neurophysiology, studies of invertebrates, etc.
Behavioral and Social Sciences (BE)- Human and animal behavior, social and community relationships-psychology, sociology, anthropology, archaeology, ethology, ethnology, linguistics, learning, perception, urban problems, reading problems, public opinion surveys, educational testing, and so on.
Biochemistry (BI)- Chemistry of life processes-molecular biology, molecular genetics, enzymes, photosynthesis, blood chemistry, protein chemistry, food chemistry, hormones, and so on.
Bioinformatics & Genomics (BG)- Computer applications in biological sciences - their use and aid in the study of the composition/structure of biomolecules; computational biology; DNA microarray studies; sequence analysis of DNA or other biomolecules; analysis of human or other genomes, etc.
Chemistry (CH)- Study of nature and composition of matter and laws governing it—physical chemistry, organic chemistry (other than biochemistry), inorganic chemistry, materials, plastics, fuels, pesticides, metallurgy, soil chemistry, and so on.
Computer Science (CS)- Study and development of computer hardware, software engineering, internet networking and communications, graphics (including human interface), simulations / virtual reality or computational science (including data structures, encryption, coding and information theory).
Earth and Planetary Science (EP)- Geology, mineralogy, physiography, cryosphere, ocean sciences, geomagnetism, hydrology, meteorology, climatology, speleology, seismology, tectonics, volcanology, and planetary science.
Engineering (EN)- Technology; projects that directly apply scientific principles to manufacturing and practical uses-civil, mechanical, aeronautical, chemical, electrical, electronic, photographic, sound, automotive, marine, heating and refrigerating, transportation, environmental engineering, and so on.
Environmental Science (EV)- Study of pollution (air, water, and land) sources and their control; ecology.
Mathematics (MA)- Development of formal logical systems or various numerical and algebraic computations, and the application of these principles-calculus, geometry, abstract algebra, number theory, statistics, complex analysis, probability, and so on.
Medicine and Health (ME)- Study of diseases and health of humans and animals-dentistry, pharmacology, physiology, pathology, ophthalmology, nutrition, sanitation, pediatrics, dermatology, allergies, speech and hearing, and so on.
Microbiology (MI)- Study of the biology of microorganisms-bacteriology, virology, protozoology, fungi, bacterial genetics, yeast, and so on.
Materials Science (MS)- The structure, engineering properties, processing, and innovative uses of metals/alloys, polymers, ceramics, glasses, electronic materials, biomedical materials, composites, and other innovative materials at scales ranging from the atomic
Physics and Space Science (PH)- Theories, principles, and laws governing energy and the effect of energy on matter-solid state, optics, acoustics, particle, nuclear, atomic, plasma, superconductivity, fluid and gas dynamics, thermodynamics, semiconductors, magnetism, quantum mechanics, biophysics, etc. Study of celestial bodies, their positions, motions, nature and evolution - astronomy, celestial mechanics, etc.
Plant Science (PS)- Study of plant life-agriculture, agronomy, horticulture, forestry, plant taxonomy, plant physiology, plant pathology, plant genetics, hydroponics, algae, and so on.
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THREE-YEAR TIMELINE
The following is three-year time line of what is expected of a student in the science research
program:

v Send Files

Use Adobe SendNow Online.

SOPHOMORE YEAR: o
1. Choose a topic to pursue O i
2. Read professional scientific aticles and academic tests on the topic. Adobe SendNow @
3. Narzow the topic to a specific area to reseach. Verty your file i received. Send files
4. Contact experts in the field of research. onling instead of email
5. Establish a rapport with one or more professionals, leading to a student/mentor relationship SR

and a labozatory in which to work.

Complete four quarterly reports

7. Make PowerPoint/poster presentations of scientific papers during class time and at the end-
of-year science symposium.

§. Participate in White Plains Sophomore Invitational Symposium.
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SOPHOMORE SUMMER:

College credit is available at this point for students who have successfully completed the first year of

the program as outlined above. During the summer, students begin to explore research techniques

with the guidance of the mentor. Students also remain in contact with their teachers via email

JUNIOR YEAR:
Meet with mentor(s) at least twice per month.

Develop experimental procedures

Begin data collection and tedefine their hypotheses if necessary.

Make oral presentations of scientific papers and their preliminary results.
Complete four quarterly reports

Present preliminary results at the end-of-year science symposium.

RSN

JUNIOR SUMMER:
‘Alarge portion of the junior summer is expected to be dedicated to science research. It is during this
summer that most students complete data collection and begin the analysis of data under the.
direction of the mentor. Students continue to maintain contact with their teachers and wite a

preliminary draft of the research paper

SENIOR YEAR:
1. Write formal, publishable papers of their research and revise quarterly.
2. Prepare lectures and poster presentations.
3. Showease completed research by submitting papers and presenting their research at
numerous local and national scientific competitions.
4. Act as advisors for sophomores entesing the course.
Present their final work at the end-of-year science symposium.





