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Department:   Science 
 
Course Title:    Science Research 
 
Course Number:  
 
Grade Level: 11-12 
 
Semester Hours:   10 (2 semesters) 
 
Prerequisites: Biology 1-2, Chemistry 1-2, at least one AP science class (Biology, 

Chemistry, Environmental Science, or Physics), Algebra 2, English 10 or 
ELD 5 
 

Course Description: This is an advanced course for juniors and seniors who are prepared to 
focus on an in-depth study in a particular field of science and to 
participate in a research internship at a local research or medical facility. 
Students will increase their skills and knowledge in science, laboratory 
work, research skills, and computer technology by applying academic 
content in their research internships and course studies. 

  
 Graduation Requirement: College Prep Elective 
 

This class provides an academically challenging course in scientific 
research in the following fields of Biology, Chemistry, Microbiology, 
Medicine, Physical Science, Biotechnology, and Biomedical Research. This 
will require the students to apply their academic knowledge to the 
problem solving tasks associated with scientific research. It is the 
objective of this course to enable students to apply their knowledge of life 
and physical sciences while working with a scientist who will provide 
mentorship on researching a specific topic in science or medicine 
applicable to the mentor’s field of research and the student’s field of 
interest. The students will utilize literature research skills 
(library/computer/internet) and interviewing professionals to begin their 
projects. Once this aspect of the work is completed, the students design 
and implement their experimental research with the assistance of their 
mentor.  Students will present the results of their work in both formal 
written documents and public forums to further develop their written 
and oral presentation skills. In the classroom they will continue to deepen 



their knowledge in their chosen field of research and enlighten their 
peers. 
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California Standard: Investigation and Experimentation. This standard states: 

 
Scientific progress is made by asking meaningful questions and conducting careful 
investigations. As a basis for understanding this concept and addressing the content in  
the other four strands, students should develop their own questions and perform 
investigations.  
 

I. Student Learning Objective 
 

The student will: 
 
A. Select and use appropriate tools and technology (such as computer-linked 

probes, spreadsheets, and graphing calculators) to perform tests, collect data, 
analyze relationships, and display data. 

 
B. Identify and communicate sources of unavoidable experimental error. 
 

 
C. Identify possible reason for inconsistent results, such as sources of error or 

uncontrolled conditions. 
 

D. Formulate explanations using logic and evidence. 
 
E. Solve scientific problems using quadratic equations and simple trigonometric, 

exponential, and logarithmic functions. 
 
F. Distinguish between hypothesis and theory as scientific terms. 
 
G. Recognize the usefulness and limitations of models and theories as scientific 

representations of reality. 
 
H. Read and interpret topographic and geologic maps. 
 
I. Analyze the locations, sequences, or time intervals that are characteristic of 

natural phenomena (e.g. relative ages of rocks, locations of planets over time, 
and succession of species in an ecosystem). 



 

 

 
J. Recognize the issues of statistical variability and the need for controlled tests. 
 
K. Recognize the cumulative nature of scientific evidence. 
 
L. Analyze situations and solve problems that require combining and applying 

concepts from more than one area of science. 
 
M. Investigate a science-based societal issue by researching the literature, analyzing 

the data, and communicating the findings. Examples of issues include irradiation 
of food, cloning of animals by somatic cell nuclear transfer, choice of energy 
sources, and land and water use  decisions in California.  
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N. Know that when an observation does not agree with an accepted scientific 

theory, the observation is sometimes mistaken or fraudulent (e.g. the Piltdown 
Man fossil or unidentified flying objects) and that the theory is sometimes wrong 
(e.g. Ptolemaic model of the movement of the Sun, Moon, and planets). 

 
Additional Learning Objectives:  
 
A. Students will spend a minimum of 5 hours per week working with mentors in 

scientific or medical research. This experience will allow them to do hands-on 
training and to research a particular area and apply their knowledge of life and 
physical science coursework, English, and technology.  

 
B. Students will increase their understanding of life and/or physical sciences and 

demonstrate their ability to solve problems and think critically by effectively 
completing literature searches in their field of research, which can include but is 
not limited to the fields of Cell Biology, Endocrinology, Genetics, Chemistry, 
Food Science, and Biotechnology. 

 
C. The student will develop a clear understanding of the research area he/she is 

researching and will demonstrate this knowledge by describing the following: 
 
1. Standard research technology and equipment used for laboratory tests 

that are routinely performed, and the professionals involved. 
 

2. Students will become familiar with all professions in the focused research 
area and will write a description of each to add to the scientific database. 

 
3. Students will be given an area of research by their individual mentors 

and construct their own hypothesis and test their ideas. 
 



D. Students will develop advanced technical reading and writing skills and will be 
able to understand and critically evaluate the content of scientific text and print 
materials. 

 
E. Students will investigate factual material for information and analysis and will 

be able to write in a technical/scientific style with appropriate composition. 
 

F. Students will understand and be able to apply and document common research 
methods:  
 
1. Identify problems and unresolved resource needs 
 
2. Formulate hypotheses based on problem identification 
 
3. Create an appropriate investigative/experimental design to test a 

hypothesis 
 
4. Utilize statistics to analyze experimental data 
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5. Document observations, inferences and conclusions from data 
 

G. Students will produce a resource, which involves the application of the discipline 
areas (science, technology, and English). This resource will be useful to the  
community, and will be accompanied by written and statistical support, and will 
be presented as a culmination and demonstration of skill developed in the class. 

 
II. Sample Assessments 
 

A. Traditional forms of assessment 
 

1. Written reports including research, evaluation, and lab reports 
 

2. Written tests 
 

3. Individual oral/visual presentations 
 

B. Project Based 
 

1. Project selection and development 
 

2. Literature review 
 

3. On-going cumulative portfolio record of project and accomplishments 



 

 

 
4. Group presentations (as necessary) 

 
5. Individual presentation to the professional scientific 

community(conference or science fair) 
 

6. Final project 
 

7. Individual assessment 
 

8. Mentor assessment 
 
III. Topic of Study - Suggested Time Distribution 
 
 This class is a research-based class therefore time-lines and topics are student specific.  

 
1. Project selection, student research, literature reviews 75% 

 
2. Presentations to fellow classmates    10% 

 
3. Final project and other assessments    10% 

 
4. Attending symposiums     5% 
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IV. Recommended Materials  

 
A. District adopted texts for mathematics, life and physical sciences that will be 

referenced include: 
 

1. Biology- Biology The Web of Life 2nd ed. Eric Strauss and Marylin Lisowski 
 

2. AP Biology- Biology Campbell 5th ed.  
 

3. Physics- Physics Holt 
 

4. AP Physics- College Physics Harcourt Brace 5th ed. 
 
5. Chemistry- Introductory Chemistry, A Foundation Houghton Mifflin 

(Zumdahl) 4th ed. 
 

6. AP Chemistry- Chemistry Zumdahl 5th ed. 
 



7. AP Statistics- The Practice of Statistics- W.H. Freeman Publishing 
 

8. AP Calculus- Calculus, 4th ed. Brooks/Cole and Calculus of a Single 
Variable, 6th ed.- Harper Collins 

 
B. Professional publications (partial listing; will be mentor specified) 

 
1. Journal of American Medical Association 

 
2. Science 

 
3. Nature 

 
4. Scientific American 

 
5. Discover Magazine 

 
C. Individuals in the community willing to be mentors:   
 

1. Children’s Hospital of Los Angeles 
 
2. City of Hope 
 
3. Good Samaritan Hospital 
 
4. Other (TBD) 

 


