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Advanced Scientific Research Course Syllabus

Academy of Research and Medical Sciences

South Cobb High School

	Instructor: James Rowlenson
	Email: james.rowlenson@cobbk12.org

	Room: 525
	Contact: 770-819-2611


Course Description: Advanced Scientific Research is the final stage of the independent medical scientific research program. Students in this course have been introduced to the literature review, research, APA style, the scientific method, statistics, types of investigations and a variety of laboratory techniques. The IRB approved medical science research proposal and experimental design developed during Magnet Research II will be implemented to gather and statistically analyze data. The data will be used to develop a quantitative research paper for presentation to the scientific community and various science competitions. Students will also communicate with a mentor in their topic area and perform an appropriate internship. Students will be assessed on and will self-assess oral presentations, portfolios, mentor contacts and written reports.

Georgia Performance Standards:

Habits of Mind

SCSh1.
Students will evaluate the importance of curiosity, honesty, openness, and skepticism in science.

a.
Exhibit the above traits in their own scientific activities.

b.
Recognize that different explanations often can be given for the same evidence.  

c.
Explain that further understanding of scientific problems relies on the design and execution of new experiments which may reinforce or weaken opposing explanations.

SCSh2.
Students will use standard safety practices for all classroom laboratory and field investigations.

a.
Follow correct procedures for use of scientific apparatus.

b.
Demonstrate appropriate technique in all laboratory situations.

c.
Follow correct protocol for identifying and reporting safety problems and violations.

SCSh3.
Students will identify and investigate problems scientifically.

a.
Suggest reasonable hypotheses for identified problems.

b.
Develop procedures for solving scientific problems.

c.
Collect, organize and record appropriate data.

d.
Graphically compare and analyze data points and/or summary statistics.

e.
Develop reasonable conclusions based on data collected.

f.
Evaluate whether conclusions are reasonable by reviewing the process and checking against other available information.

SCSh4.
Students use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

a.
Develop and use systematic procedures for recording and organizing information.

b.
Use technology to produce tables and graphs.

c.
Use technology to develop, test, and revise experimental or mathematical models.

SCSh5.
Students will demonstrate the computation and estimation skills necessary for analyzing data and developing reasonable scientific explanations.

a.
Trace the source on any large disparity between estimated and calculated answers to problems.

b.
Consider possible effects of measurement errors on calculations.

c.
Recognize the relationship between accuracy and precision.

d.
Express appropriate numbers of significant figures for calculated data, using scientific notation where appropriate.

e.
Solve scientific problems by substituting quantitative values, using dimensional analysis and/or simple algebraic formulas as appropriate.

SCSh6.
Students will communicate scientific investigations and information clearly.

a.
Write clear, coherent laboratory reports related to scientific investigations. 

b.
Write clear, coherent accounts of current scientific issues, including possible alternative interpretations of the data.

c.
Use data as evidence to support scientific arguments and claims in written or oral presentations.

d.
Participate in group discussions of scientific investigation and current scientific issues.

The Nature of Science

SCSh7.
Students analyze how scientific knowledge is developed.

Students recognize that:

a.
The universe is a vast single system in which the basic principles are the same everywhere. 

b.
Universal principles are discovered through observation and experimental verification.

c.
From time to time, major shifts occur in the scientific view of how the world works. More often, however, the changes that take place in the body of scientific knowledge are small modifications of prior knowledge.  Major shifts in scientific views typically occur after the observation of a new phenomenon or an insightful interpretation of existing data by an individual or research group.

d.
Hypotheses often cause scientists to develop new experiments that produce additional data.

e.
Testing, revising, and occasionally rejecting new and old theories never ends. 

SCSh8.
Students will understand important features of the process of scientific inquiry.

Students will apply the following to inquiry learning practices:

a.
Scientific investigators control the conditions of their experiments in order to produce valuable data. 

b.
Scientific researchers are expected to critically assess the quality of data including possible sources of bias in their investigations’ hypotheses, observations, data analyses, and interpretations.

c.
Scientists use practices such as peer review and publication to reinforce the integrity of scientific activity and reporting.

d.
The merit of a new theory is judged by how well scientific data are explained by the new theory.

e.
The ultimate goal of science is to develop an understanding of the natural universe which is free of biases.

f.
Science disciplines and traditions differ from one another in what is studied, techniques used, and outcomes sought.

Specific ASR Course Standards:

SASR1 

Students will select a problem or question to focus research.

Element: SASR1.a 

Record question and document literature review of research focus.

Element: SASR1.b 

Define research hypothesis.

Element: SASR1.c 

Present a proposal for focused research study including annotated bibliography validating the importance of the study.

SASR2 

Students will establish protocols, based upon literature reviews for researching selected problem.

Element: SASR2.a 

List laboratory and field equipment needed for study.

Element: SASR2.b 

Define safety protocols required.

Element: SASR2.c 

Define specific procedures required to prove or disprove hypothesis.

SASR3 

Students will collect and record laboratory or field data based upon research question.

Element: SASR3.a 

Establish formats for collecting and recording data.

Element: SASR3.b 

Record data in systematic and acceptable manner.

Element: SASR3.c 

Establish procedures for analysis of data (may require pilot study) based upon literature review and hypothesis.

SASR4 

Students will draw conclusions based upon research studies.

Element: SASR4.a 

Analyze data and compare with other appropriate studies.

Element: SASR4.b 

Write analysis of research verifying or negating hypothesis.

Element: SASR4.c 

Draw conclusions from research study that includes 

  implications from analyses, 

  applications of the study, and 

  needs for further studies. 

SASR5 

Students will present results at a juried event (e.g., at school, or local, regional, or national professional meeting).

Element: SASR5.a 

Present a written, publishable paper complete with appropriately labeled tables, graphs, diagrams, and photographs.

Element: SASR5.b 

Present an oral digital presentation or poster session display and outline, both the digital or poster presentations must include appropriately labeled tables, graphs, diagrams, and photographs.

Course Goals: There are four major goals for this senior research course.  The first goal is to perfect the research projects. The second goal for this course is to review and revise your research literature.  As you recognize mistakes, there may have been “gaps” in your research.  Reviewing and revising the literature should help you close those gaps.  The third goal for this course is to identify a mentor or team in your academic field to enhance your research. This collaboration will allow you to ask questions and complete hands-on research related to the student’s common interest in science and research. The final stage of the research is to present your findings to research faculty, the community and peers also conducting research.

Texts:

APA Manual (6th edition)

Leedy, P., & Ormrod, J. (2005). Practical Research: Planning and Design (8th edition). Pearson Press: Upper Saddle River, NJ. 

Knisley, K. (2009). A student handbook for writing biology (3rd ed.). Sinauer Associates Inc: Sunderland, MA. 

Expectations:

This is a demanding course.  Successful completion requires full determination and dedication from beginning of your research until the end with submission to a journal, conference, or convention.  Throughout this course, you will be expected to:


Be punctual (time is of the essence for this course),


Maintain positive, collaborative teacher student interaction,


Seek assistance when you are unsure of a concept or an assignment,


Demonstrate academic honesty and integrity through adherence to the Academy Honor Code.


Keep food and beverages out of the classroom.  Many experiments will be conducted in this class during this semester.


Keep electronic devices out of the classroom, and


Follow all school policies with emphasis on attendance and dress code.

Requirements:

1.
Attendance is very important in order to grasp and learn the course content. Attendance is so important that the county has implemented a new policy regarding attendance.  Which states the following, if a student misses five days from a course, the teacher is required to call home and notify the parents.  If the student misses 10 days, the school personnel will call home. If the student misses 15 days of school, the matter is referred to the school social worker.  The policy is in effect whether it is an excused or unexcused absence.

2.
Success in this class is dependent upon preparation for learning.  You are expected to be in your seat ready to start the class before the tardy bell rings.  Please conduct all personal business before class starts.  

3.
Please be aware of the policies and standards set forth in the Student Handbook.  Policies related to discipline, tardiness, absences, makeup work grading, and cheating will be strictly enforced. Plagiarism is a form of cheating.  Please be advised that submissions to referred journals and science fair exhibitions will pay close attention to plagiarized materials.

Science Department Policies:

1.
No food or drink shall be open in any laboratory course.

2.
Be on time.  If you are tardy you are required to have a pass.

3.
Be prepared 

4.
Observe all laboratory safety rules whether there is an exercise in progress or not.

5.
Follow the Honor Code.

Evaluation:

Grades will be based on your performance action research results and entries, communication with experts in your area, mid term revision, and a final exam.  The grading system is as follows:

Percentages:







Grades:

40% Final Research Paper





A= 100-90

20% Bi weekly meetings regarding research progress
            B= 89-80

10% Mentor contact log





C= 79-74

10% Research revision and Midterm report



D= 73-70

10% Journal documentation @ field




F= 69 - 0



10% Final Exam/ Research presentation

There are two semester grading periods during the school year.  Additionally, progress reports will be given, one approximately each six weeks.  Recorded grades will be available for review on Pinnacle at any time.  Keep all work returned to you so that any discrepancies can easily and fairly be straightened out.

Research Project

Independent research should be completed by the end of the semester.  Grade includes originality, quality, written expression, submission for evaluation, and contribution to the science community. Please check requirements for science fair submission at http://www.uga.edu/oasp/gsef/gsef.html.  Requirements for submission to a journal are based on the individual journals.

Bi-weekly meeting regarding progress on research.

This course is unlike any other you will take in high school or college.  One reason for this is that you will be evaluating yourself.  Through bi-weekly with me, you will decide what grade you deserve. The framework for this grade is the following rubric.

5= Dynamic, Exemplary


There is evidence of clear, consistent, and concise evidence of strong research  efforts.  All criteria for evaluation are strong. 

4= Effective, Commendable 


There is some evidence of clear, consistent, or concise evidence research efforts.  Many criteria for evaluation are strong.

3= Good, but flawed


There is little evidence of clear or consistent or concise evidence of research efforts. Criteria for evaluation is limited and/ or partially complete.

2= You are getting there, but there are serious flaws


Evidence is not sufficient for research efforts.  All criteria for evaluation have serious errors.

1= Minimal efforts shown


There is no evidence of clear, consistent, and concise research efforts.  All criteria for evaluation are poor.

0= Zero   You have made no effort in anything.

Mentor Contact Log

Having the ability to contact a noted person in your area of research is essential to enhancing your research. Getting to know a person in your field will allow you to gain valuable insight into that area of science that may not normally be accessible to you.  Use the mentor log document to record contact. You should document ongoing attempts .

Revision and Midterm Report

You are required to submit a 10 page report about the status of your research project.  This report is to be double spaced, 12 font and consist of the following elements:

1.
Include a title page (not one of the pages counted) that identifies you and your research.  Format will be shown in class.

2.
A review of the literature.  This review should not be a summary of the articles you read, but instead should include the pertinent information from the articles reviewed that is relevant to your research. 

3.
 A hypothesis that includes your goals, objectives and purpose for the research.

4.
A materials and methods section that describes what you used and how the materials were used in your research. You must include a graphic of some sort e.g. flow chart, concept map, etc. pertaining to the experiment.

5.
A results section that explains your results or expected results. Again include a graphic, e.g. a graph or chart of the experimental information.

6.
A discussion section that fully explains the meaning of your results and its relevance to the scientific community.  This discussion should be based, in part, on your hypothesis.

7.
All articles and papers referred to in your paper should be cited using the APA format unless the journal submission or convention suggest otherwise.
Journal Documentation about Research Area/Internship

The purpose of this section of your grade is to make sure you have a comprehensive grasp of your research area.  This will include a write-up of your experience. 

Final Exam

The student will present their final product and paper to a panel of experts in various areas regarding science, a symposium and/or enter a science competition.

Student Signature _____________________________________________________________

Parent Signature ______________________________________________________________




