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Course description 
State Essential Skills 

 FORMCHECKBOX 
 Read and interpret a variety of texts at different levels of difficulty (2012)
 FORMCHECKBOX 
 Write clearly and accurately (2013)
 FORMCHECKBOX 
 Listen actively, speak clearly, and present publicly (TBD)
 FORMCHECKBOX 
 Apply mathematical reasoning in a variety of settings (2014)
 FORMCHECKBOX 
 Use technology to learn, live, and work (TBD)
 FORMCHECKBOX 
 Think critically and analytically (TBD)

 FORMCHECKBOX 
 Demonstrate civic and community engagement (TBD)

 FORMCHECKBOX 
 Demonstrate global literacy (TBD)


 FORMCHECKBOX 
 Demonstrate personal management and teamwork skills (TBD)

Core/Content Standards

H.3 Scientific InquiryH.Inquiry: Scientific inquiry is the investigation of the natural world by a systematic process that includes proposing a testable question or hypothesis and developing procedures for questioning, collecting, analyzing, and interpreting multiple forms of accurate and relevant data to produce justifiable evidence-based explanations and new explorations. 
H.3S.1 Based on observations and science principles formulate a question or hypothesis that can be investigated through the collection and analysis of relevant information. 

H.3S.2 Design and conduct a controlled experiment, field study, or other investigation to make systematic observations about the natural world, including the collection of sufficient and appropriate data. 

H.3S.3 Analyze data and identify uncertainties. Draw a valid conclusion, explain how it is supported by the evidence, and communicate the findings of a scientific investigation. 

H.3S.4 Identify examples from the history of science that illustrate modification of scientific knowledge in light of challenges to prevailing explanations. 

H.3S.5 Explain how technological problems and advances create a demand for new scientific knowledge and how new knowledge enables the creation of new technologies.
H.4 Engineering Design: Engineering design is a process of formulating problem statements, identifying criteria and constraints, proposing and testing possible solutions, incorporating modifications based on test data, and communicating the recommendations. 
H.4D.1 Define a problem and specify criteria for a solution within specific constraints or limits based on science principles. Generate several possible solutions to a problem and use the concept of trade-offs to compare them in terms of criteria and constraints. 

H.4D.2 Create and test or otherwise analyze at least one of the more promising solutions. Collect and process relevant data. Incorporate modifications based on data from testing or other analysis. 

H.4D.3 Analyze data, identify uncertainties, and display data so that the implications for the solution being tested are clear. 

H.4D.4 Recommend a proposed solution, identify its strengths and weaknesses, and describe how it is better than alternative designs. Identify further engineering that might be done to refine the recommendations. 

H.4D.5 Describe how new technologies enable new lines of scientific inquiry and are largely responsible for changes in how people live and work. 

H.4D.6 Evaluate ways that ethics, public opinion, and government policy influence the work of engineers
Literacy Standards

Reading

11-12.RST.1
Cite specific textual evidence to support analysis of science and technical texts, attending to important distinctions the author makes and to any gaps or inconsistencies in the account.

11-12.RST.2
Determine the central ideas or conclusions of a text; summarize complex concepts, processes, or information presented in a text by paraphrasing them in simpler but still accurate terms.
11-12.RST.3
Follow precisely a complex multistep procedure when carrying out experiments, taking measurements, or performing technical tasks; analyze the specific results based on explanations in the text.

11-12.RST.4
Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 11–12 texts and topics.

11-12.RST.5
Analyze how the text structures information or ideas into categories or hierarchies, demonstrating understanding of the information or ideas. 
11-12.RST.6
Analyze the author’s purpose in providing an explanation, describing a procedure, or discussing an experiment in a text, identifying important issues that remain unresolved.

11-12.RST.7
Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.

11-12.RST.8
Evaluate the hypotheses, data, analysis, and conclusions in a science or technical text, verifying the data when possible and corroborating or challenging conclusions with other sources of information.

11-12.RST.9
Synthesize information from a range of sources (e.g., texts, experiments, simulations) into a coherent understanding of a process, phenomenon, or concept, resolving conflicting information when possible.

11-12.RST.10
By the end of grade 12, read and comprehend science/technical texts in the grades 11-CCR text complexity band independently and proficiently.
Writing

11-12.WST.1
Write arguments focused on discipline-specific content.
11-12.WST.2
Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes.

11-12.WST.3. In science and technical subjects, students must be able to write precise enough descriptions of   the step-by-step procedures they use in their investigations or technical work that others can replicate them and (possibly) reach the same results.
11-12.WST.4
Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.

11-12.WST.5
Develop and strengthen writing as needed by planning, revising, editing, rewriting, or trying a new approach, focusing on addressing what is most significant for a specific purpose and audience.

11-12.WST.6
Use technology, including the Internet, to produce, publish, and update individual or shared writing products in response to ongoing feedback, including new arguments or information.

11-12.WST.7
Conduct short as well as more sustained research projects to answer a question (including a self-generated question) or solve a problem; narrow or broaden the inquiry when appropriate; synthesize multiple sources on the subject, demonstrating understanding of the subject under investigation.

11-12.WST.8
Gather relevant information from multiple authoritative print and digital sources, using advanced searches effectively; assess the strengths and limitations of each source in terms of the specific task, purpose, and audience; integrate information into the text selectively to maintain the flow of ideas, avoiding plagiarism and overreliance on any one source and following a standard format for citation.

11-12.WST.9
Draw evidence from informational texts to support analysis, reflection, and research.

11-12.WST.10
Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.
Career-Related Learning Experiences (employment foundations/career development)


 FORMCHECKBOX 
 Apply academic knowledge and technical skills in a career context.

 FORMCHECKBOX 
 Select, apply, and maintain tools and technologies appropriate for the workplace.

 FORMCHECKBOX 
 Identify parts of organizations and systems and how they fit together.

 FORMCHECKBOX 
 Describe how work moves through a system.

 FORMCHECKBOX 
 Describe the changing nature of work, workplaces, and work processes on individuals, organizations  

     and systems.

 FORMCHECKBOX 
 Demonstrate dress, appearance, and personal hygiene appropriate for the work environment and 

      situation.

 FORMCHECKBOX 
 Explain and follow health and safety practices in the work environment.

 FORMCHECKBOX 
 Explain and follow regulatory requirements, security procedures, and ethical practices

 FORMCHECKBOX 
 Assess personal characteristics related to educational and career goals.

 FORMCHECKBOX 
 Research and analyze career and educational information.

 FORMCHECKBOX 
 Develop and discuss a current plan designed to achieve personal, educational, and career goals.

 FORMCHECKBOX 
 Monitor and evaluate educational and career goals.

 FORMCHECKBOX 
 Demonstrate job-seeking skills (e.g., writing resumes, completing applications, and participating in interviews)

Topics of study (Scope and Sequence)

Honors Research (semester one)

Scope and Sequence

	Week
	Topic
	Standards Addressed

	1
	The nature of scientific research.   How to keep daily journal entries in the required lab book.  Posing the research question.

Activity: Pill Bug Conditioning Lab 
	H.3

	2
	Data collection- using Vernier sensors to collect data.   Focus on possible research topics, class works on creating a list of topic ideas.  How to design experiments.  

Activity: Design a simple experiment that uses sensors. (Ex: How does light intensity change throughout the day? How does heart rate change when playing video games?)

Activity:  Set out field cameras to catch wildlife using motion sensitive photography.
	H.3S.2
H.3S.3
H.4D.3
11-12.RST.7

	3
	Journal Reading/Research.   How to locate resources.  Learning the major journals in the field of interest, including online sources.  What does it means to read a peer reviewed article?   

Activity:  Find at least three scientific articles in your field of interest, present to the group orally a synopsis of what you read.
	11-12.RST.1-10


	4
	ISEF and other competition rules.   Review the requirements and due dates.   Formalizing the research question.   Emphasis on questions that can be solved with data collection.

Activity:  Gee Whiz Kids Video

Activity:  Read book “Science Fair Season”
	H.3S.1

	5
	Writing a research paper.  How to write a scientific paper.

Activity:  Formal research on the background of chosen topic to be included into ISEF written report.
	11-12.WST.1-10

	6
	Field Research.  Students engage in independent research and design of their experiments.
	H.3S.2 H.3S.3
H.4D.2 H.4D.3

	7
	Field Research.  Students engage in independent research and design of their experiments.
	H.3S.2 H.3S.3
H.4D.2 H.4D.3

	8
	Field Research.  Students engage in independent research and design of their experiments.
	H.3S.2 H.3S.3
H.4D.2 H.4D.3

	9
	Field Research.  Students engage in independent research and design of their experiments.
	H.3S.2 H.3S.3
H.4D.2 H.4D.3

	10
	Ethics of Science.

Activity:  Group discussion on ethics of scientific research.
	H.4D.6

	11
	Graphing Data.  A look at statistics, error analysis, standard deviation, making attractive graphs that convey information.  How to use Logger Pro software.

Activity:  Measuring and Graphing Belly Button ratios. 
	11-12.RST.8
H.3S.3

	12
	Field Research.  Students engage in independent research and design of their experiments.
	H.3S.2 H.3S.3
H.4D.2 H.4D.3

	13
	Field Research.  Students engage in independent research and design of their experiments.
	H.3S.2 H.3S.3
H.4D.2 H.4D.3

	14
	Field Research.  Students engage in independent research and design of their experiments.
	H.3S.2 H.3S.3
H.4D.2 H.4D.3

	15
	Field Research.  Students engage in independent research and design of their experiments.
	H.3S.2 H.3S.3
H.4D.2 H.4D.3

	16
	The 2- minute elevator pitch –speaking skills

Activity:  Video on how to make a pitch.  Students practice on pitching their research project.
	

	17
	Writing progress report with preliminary data and results.
	11-12.WST.1-10

	18
	Presentations
	


Honors Research (semester two)

Scope and Sequence

	Week
	Topic
	Standards Addressed

	1
	Discussion of deadlines.   Updating paperwork for submission of projects to ISEF.  Continuation of research.

Activity: Students write goals and deadlines in lab book.  
	11-12.WST.10

	2
	Field Research.  Students engage in independent research and design of their experiments.
	H.3S.2 H.3S.3
H.4D.2 H.4D.3

	3
	Field Research.  Students engage in independent research and design of their experiments.
	H.3S.2 H.3S.3
H.4D.2 H.4D.3

	4
	Field Research.  Students engage in independent research and design of their experiments.
	H.3S.2 H.3S.3
H.4D.2 H.4D.3

	5
	Preparation of Posters for NWSE.   Final paperwork checked and double checked.
	

	6
	Presentation of posters in class science fair.
	

	7
	Presentation at Northwest Regional Science fair.   Finishing of other competitions.
	

	8
	Week of clean up, also finishing up all competitions, storage of equipment, fixing equipment.  

Activity:  Students write reflections of their projects.
	

	9
	Community Service.  Students engage in a lesson outreach to elementary schools on science.  They design experiments and demonstrations for kids.

Activity:  Travel to elementary school for lesson. 
	

	10
	Community Service.  Students engage in a lesson outreach to elementary schools on science.  They design experiments and demonstrations for kids.

Activity:  Travel to elementary school for lesson.
	

	11
	Field trip.  The class focuses on a research trip of their choice. 

Activity:  Students design an experiment to take on a field trip

Activity:  Presentation at Salem Keizer Fair
	H.3S.2 H.3S.3
H.4D.2 H.4D.3

	12
	Field trip preparation.  This year students built hydrophones for their experiment.
	

	13
	Field trip preparation.  This year students learned how to use the program Audacity to record and make spectrograms of animal sounds.
	H.3S.2 H.3S.3
H.4D.2 H.4D.3

	14
	Field trip preparation. 
	

	15
	Field trip.  This year students are going to the coast for a harbor and ocean cruise where they will use their hydrophones to record whale, dolphin, and other sea life.  Additionally each student is responsible for a separate science activity to be done at the beach.  In past years I have done cosmic ray detection or high altitude balloon launches.
	

	16
	Field trip report write up
	11-12.WST.1-10

	17
	Clean up.  Presentation of field trip results.
	

	18
	Discussion of research activities for next year, start of possible projects, pairing up students with summer mentors.
	


Instructional materials 
	Science Competition
	Description
	Approximate Due Date

	http://www.societyforscience.org/isef/

	Contains all the information needed for a student to enter the Intel Science and Engineering Fair, including all entry forms under “documents”.
	ISEF projects typically begin a year before the contest date.  So roughly May of the prior year.  Students cannot work on the project for more than a year. 

	http://www.nwse.org/ 
	Contains the online entry forms for the teacher to enter students into the Northwest Science Fair, the affiliate for ISEF   
	Usually the NWSE is held around April first.

	http://nwse.org/cwose 
	The regional science fair held at Linn Benton College.  You must enter this fair to participate in ISEF.
	Usually the first week of March

	http://www.siemens-foundation.org/en/competition.htm 
	The Siemen’s Science and Math competition, a highly competitive research competition.  For seniors but teams can incorporate freshman.
	Juniors must finish their projects over the summer and enter in October.

	http://www.societyforscience.org/sts/about 
	Intel Science Talent Search.  The Nation’s most premiere science contest.
	For seniors only, entries due first week of November.

	http://www.jshs.org/ 
	Junior Science and Humanities Symposium, this is an oral presentation of student science research.   
	Usually the first week of April.

	http://thechallenge.dupont.com/ 
	The Dupont science essay challenge, students write a thousand words on topic of choice.
	End of January

	http://www.aeronautics.nasa.gov/education.htm 
	NASA has many essay and summer opportunities to do research largely focused on aeronautics.
	January to March

	http://www.exploravision.org/ 
	Toshiba and NSTA sponsor this vision of the future contest.  Students write 13 page essays with drawings.
	February 1

	http://www.conradawards.org/ 
	Conrad spirit of Innovation Awards.  Students compete in marketing a science innovation through essay and video.
	January

	http://ngstudentexpeditions.com/student-photo-contest-winners/ 
	National Geographic student expeditions, students can win a trip with a cool photo.
	March

	http://www.earthwatch.org/ 
	Earthwatch provides fellowships for students to attend a research trip.
	Various

	http://www.aapt.org/programs/contests/photocontest.cfm 
	Physics Photo Contest.  Sponsored by the American Association of Physics Teachers, students enter a unique physics photo
	May

	http://www.saturdayacademy.org/ase/default.aspx 
	Saturday Academy, opportunity for junior and sophomore students to do paid research in the summer.
	January

	http://bridgecontest.usma.edu/ 
	West Point Bridge Design Contest, students download bridge building software and compete online.
	January

	https://www.ecybermission.com/public/Login.aspx?ReturnUrl=%2fDefault.aspx 
	Various community based challenges incorporating STEM.
	December

	http://www.scholastic.com/lexus/ 
	Lexus Environmental Challenge, supports student investigation of Land, Sea Air and Climate science research in their community.
	September.

	http://www.wecanchange.com/ 
	Siemens We Can Change the World Challenge.  Students use inquiry to apply STEM in solving a problem in their community.
	March is due date but start early in September.

	http://www.thinkquest.org/competition/ 
	Oracle Thinkquest Competition, this is a website design, computer game design or digital media design competition.
	September

	http://www.neefusa.org/grants/pc_grants.htm 
	Youth Engagement Grants by Planet Connect.  Inspiring youth to conserve wildlife through local funding of grant ideas.
	February 1st

	http://girlsonice.org/ 
	Girls on Ice, this program sends girls on a free weeklong mountaineering trip in the Northwest.
	March 1st

	http://www.nysf.com/w/programs/nysc/ 
	National Youth Science Camp, selection of two candidates from Oregon is made by the state through an application process.
	September

	http://imagine.wsu.edu/ 
	Imagine Tomorrow is held at Washington State University and is open to Oregon students.  A science fair.
	March 1st.

	http://www.genv.net/ 
	Youth Ventures provides a number of contests and grants for students interested in changing the world through science.
	Various

	http://m3challenge.siam.org/ 
	Moody’s Math Challenge, students are given an advance math problem to work in groups, such as calculating if High Speed Rail can get back on Track….excellent contest
	Nov 1


	Science Resources
	Description

	http://www.fselc.org/ 
	Friends of Straub Environmental Learning Center, This is a great local program with lectures by prominent scientists.

	http://sciencenewssubscriberservice.com/bulk/scinews_classroom.php 


	Science News.  Excellent newsletter for students about current science.  Published by Society for Science and the Public.

	http://www.isepp.org/ 
	Linus Pauling Memorial Lectures in Portland, free to the students, great speakers.

	http://www.jes2s.com/index.html 
	The journal of online science.  A peer reviewed science publication exclusively for high school students.   Students can publish in this journal.

	http://www.youtube.com/watch?v=Tq0tan49rmc 
	Elevator Pitch Video on You Tube

	Guiding Student Research- making research happen in Your School

Martin Shapiro, Ed.D

Published by National Consortium for Specialized Secondary Schools of Mathematics, Science and Technology
	This is the textbook given to Society for Science and the Public fellows to use as a guidebook for teaching research in the high school.   

	Science Fair Season – by Judy Dutton
	An excellent read for students.  This has true life stories of kids who participated in ISEF.

	Gee Whiz Kids – Video on STS
	An excellent video about the STS science fair competition highlighting the stories of four individuals who devote their time in high school to science research.


District and state assessments administered in this course

none

Course modifications for TAG students

· Modifications for TAG students will include outside readings, modified work schedule, and independent research assignments.   Students will have ample opportunity to match their talents with an appropriate scientific competition and do independent research.
· Based on assessments, modifications of course work will be accelerated, compacted, or enriched. Modifications will include rigorous work that leads the student to a deeper and more complex understanding of the core/content standards.   Students will be partnered with a university mentor when such a match exists who can then help enrich the learning experience.
· Depth and complexity is reached through the application of patterns, mathematics, unanswered questions, rules, ethics, details, trends, language of the discipline, big ideas, relating over time, and multiple perspectives.   
Course Description - 


Honors Research provides opportunities for students to independently use their investigative skills to perform experimental science work.   Students will conduct a research project and present their results at the Intel Science and Engineering Fair or an equivalent science competition. Students will compete for scholarships and participate in a science field trip.   
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