STEM Inquiry and Research
District 219

Niles North High School 

Course Description: This course is intended for students who are interested in pursuing a higher-level, year long, in-depth study of a science topic of their choosing. Successful students in this course will be self-motivated and independent learners. This course will give students the opportunity to participate in the community of scientific research and scholarship.
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Major Student Learning Targets
1. I can write questions that can be answered through scientific investigation.

2. I can design a scientific investigation to answer a testable question.

3. I can keep a research journal that records all of the relevant information and experiences related to my project.

4. I can review the literature that is pertinent to my project and summarize the relevant information into my final research paper.

5. I can conduct a scientific investigation to answer a testable question.

6. I can re-evaluated and alter my experimental procedure, as needed.

7. I can write a comprehensive research paper.

8. I can prepare and present an oral defense of my research.

9. I can prepare and present a poster display that summarizes my research.

10. I can actively engage in scientific peer review.

Student Expectations
Students will:
· Choose and explore a topic of interest. The project may be an experimental project in the physical or biological sciences, social sciences, or another area of interest, or may be an engineering project involving the design and building of a device. 
· Conduct background research using a variety of sources. 
· Develop skills in using the Internet’s electronic mail capabilities and conduct online bibliographic searches of international databases. 
· Find and study several journal articles, choosing one that they will present to the class. Their presentation will emphasize how the research described in the article was conducted. Thus, the scientific method, which is the essence of the course, is made explicit for the student and the class. 
· Prepare and submit a Student Plan of Inquiry proposal based on their bibliographic research. 
· Contact the author of the journal article they studied, asking for suggestions for future research that they might undertake. 
· Ask the scientist to serve as a mentor or to help them find an appropriate scientist mentor to assist them in carrying out a research project in their area of interest. 
· Communicate with their scientist mentor using electronic mail capabilities. 
· Engage in an original piece of research under the guidance of their scientist mentor and their classroom research teacher. 
· Maintain a research journal to keep records of their work. The journal should contain a complete record of the work that was done. 
· Prepare a poster explaining all aspects of the project. 
· Make presentations of their findings to the class and at regional and possibly state, national and international symposia. 
Module 1 - Science and the Scientific Method

Due Date - August 27, 2010
In this module you will distinguish between testable and non-testable questions, and will review the steps of the scientific method.
Learning Targets:
1a. I can write a research question that lends itself to measurable results.
2a. I can describe the steps of the scientific method.
2b. I can identify questions that can be answered through scientific investigation.
10a. I can write a constructive response to the post of a fellow classmate.
10b. I can modify my post based on the responses from my teacher and/or fellow classmates.

Module 2 - Using the Scientific Method to Design an Experiment

In this module you will design an experiment to demonstrate your understanding of the scientific method. You will use the equipment/instrumentation available in the STEM lab in the design of your experiment.
Due Date - September 10, 2010
Learning Targets:
1a. I can formulate a research question that is testable and measurable.
2c. I can develop an investigation that utilizes all of the steps of the scientific method.
2d. I can identify independent and dependent variables, and those variables that are kept constant.
2e. I can identify the appropriate tools that are necessary for measuring my data.
2f. I can broaden or narrow the scope of my research question in order to successfully complete my investigation.
2i. I can draw conclusions and identify sources of error.

Module 3 - Keeping a Research Journal
Due Date - September 24, 2010

In this module you will learn to keep a detailed scientific journal, which will record every aspect of your scientific investigation.

Learning Targets:
3a. I can date all entries and record all information in black ink.
3b. I can document (with URL information) the sources I've read when gaining background information for my research.
3c. I can document and explain any and all lab work performed in my research journal.
3d. I can include all data collected in data tables.
3e. I can document all e-mail communications and/or conversations with teachers and mentors.
3f. I can include sketches of experimental design ideas in my research journal.
3g. If/when I take pictures, I can list the pictures taken in the journal and provide a link to the photo-sharing website where they can be viewed.
3h. At least once a week, I can reflect on my research using red ink.
Module 4 - Information Fluency: Understanding and Evaluating Reference Sources

Due Date - September 24, 2010


In this module you will learn to distinguish between primary, secondary, and tertiary sources and to evaluate those sources as reliable and credible.
Learning Targets:
2g. I can identify the steps of the scientific method when reading journal articles.
4a. I can determine if sources are accurate, authoritative, unbiased, credible, relevant, useful and current.
4b. I can distinguish between primary, secondary and tertiary sources.
4c. I can identify the topic specific concepts that directly relate to my investigation. 
4d. I can determine when it is appropriate to use primary, secondary and/or tertiary sources.
4e. I can successfully locate, evaluate, and use multiple and appropriate primary and secondary sources.
4f. I can critically analyze a scientific journal article.
4l. I can identify topic specific concepts that directly relate to my investigation.
Module 5 - Checkpoint 1: Focusing your Topic to a Research Question

Due Date - October 15, 2010

In this module you will find a research topic and focus it into a testable question. You will find a mentor who will help guide your research.
Learning Targets:

1a. I can formulate a research question that is testable and measurable.
1b. I can write a research question that is practical and considers time, cost and instrumentation availability.
2f. I can broaden or narrow the scope of my research question in order to successfully complete my investigation.
2h. I can find a mentor who will help to guide my research.

Module 6 - Student Research Plan and Proposal

Due Date - October 29, 2010

In this module you will develop and organize your research plan.
Learning Targets:
1a. I can formulate a research question that is testable and measurable.
1b. I can write a research question that is practical and considers time, cost and instrumentation availability.
2f. I can broaden or narrow the scope of my research question in order to successfully complete my investigation.
4g. I can gather the specific resources that will help me understand the scientific concepts that relate to my investigation.
4i. I can use parenthetical citation in an appropriate manner.
4j. I can create a Work Cited Section/Reference List using APA format.
4k. I can address the scientific, societal, and ethical implication of the investigation.
4l. I can identify topic specific concepts that directly relate to my investigation.
5a. I can plan and organize an investigation by selecting appropriate procedures and methods for the investigation.
5b. I can identify specific skills and tools necessary for my investigation.

Module 7 - Writing the Review of the Literature

Due Date - November 23, 2010

In this module you will review the literature on your topic area and write a background summary to inform the reader about your research.
Learning Targets:
4a. I can determine if courses are accurate, authoritative, unbiased, credible, relevant, useful and current.
4c. I can identify topic specific concepts that directly relate to my investigation.
4d. I can determine when it is appropriate to use primary, secondary and/or tertiary resources.
4e. I can successfully locate, evaluate and use multiple and appropriate primary, secondary and tertiary resources.
4f. I can critically analyze a scientific journal article.
4g. I can gather specific resources that will help me understand the scientific concepts that relate to my investigation.
4h. I can distill the information into a cohesive and comprehensive research document.
4i. I can use parenthetical citations in an appropriate manner.
4j. I can create a Reference List (Works Cited) using APA format. 

Module 8 - Performing your Experimentation
Due Date - February 4, 2011
In this module you will conduct your experimentation.

Learning Targets:
5a. I can plan and organize an investigation by selecting appropriate procedures and methods for the investigation
5b. I can identify and practice the specific skills and tools necessary for my investigation
5c. I can set up a schedule that allows me to complete my investigation on time.
5d. I can maintain a lab notebook that includes all pertinent information concerning my experiment.
5e. I can construct appropriate data tables and graphs for data derived from complex experimental design.
5f. I can draw conclusions and identify sources of error.
5g. I can conduct a standard deviation/statistical analysis that will help me evaluate my data
5h. I can use appropriate tools and techniques to gather, analyze and interpret data.
6a. I can recognize when my data is flawed.
6b. I can recognize when my protocol deviates from the purpose of my investigation.
6c. I can recognize when my original project was not comprehensive enough and am willing to expand my project to make it more comprehensive.
10c. I can modify my research based on the responses from my teacher and fellow classmates.
10d. I can constructively critique the research of my fellow classmates.
Module 9 - Data Analysis and Statistical Analysis

Due Date - February 11, 2011

In this module you will organize, graph, discuss and statistically analyze the data and draw a logical conclusion based on the data.
Learning Targets:
5e. I can construct appropriate data tables and graphs for data derived from complex experimental design.
5f. I can draw conclusions and identify sources of error.
5g. I can conduct a standard deviation.statistical analysis that will help me evaluate my data.
5h. I can use appropriate tools and techniques to gather, analyze and interpret data.
7i. I can use critical thinking and logic to make the relationships between evidence and explanations.
7j. I can write a conclusion that connects the specific data gathered to the scientific concepts and the purpose of my investigation.
7k. I can include error analysis of the data gathered in my conclusion.

Module 10 - Writing A Scientific Research Paper

Due Date - February 18, 2011

In this module you will write a formal scientific research paper.

Learning Targets:

7a. I can write an abstract that summarizes the purpose, procedure and conclusions of the investigation.
7b. I can embed the review of literature into my research paper.
7c. I can write a title page and table of contents section.
7d. I can acknowledge appropriate individuals that helped me with my research paper.
7e. I can write a purpose and hypothesis section that includes a logical rationale for my prediction.
7f. I can list all of the materials that I have used and all measurements are in metric units.
7g. I can write a clear detailed and easy to follow procedure that includes drawings and photographs to enhance understanding.
7h. I can organize all of my data into data tables and graphs that are logical and appropriate.
7i. I can use critical thinking and logic to make relationships between evidence and explanations.
7j. I can write a conclusion that connects the specific data gathered to the scientific concepts, and the purpose of my investigation.
7k. I can include error analysis of the data gathered in the conclusion section of the paper.
7l. I can alter my research paper so that it follows guidelines necessary for any competition that I enter.
Module 11 - Preparing an Oral Presentation

In the module you will organize and deliver an oral presentation that will summarize your research.
Due Date - February 25, 2011
Learning Targets:
8a. I can prepare an oral presentation that provides a concise summary of the investigation.
8b. I can make an oral presentation of my investigation to the class and to the public.
8c. I can use a presentation program to prepare the slides for my oral defense.
8d. I can use a minimal number of words per slide and include appropriate graphs, tables, and pictures.
8e. I can make the slides easy to ready and visually appealing.
8f. I can summarize my research so that it is appropriate for the level of the audience to which I am presenting.
8g. I can speak at an appropriate volume and maintain good eye contact during my presentation.
8h. I can summarize the relevance of my research to an audience.
8i. I can clearly state the inquiry question for my investigation.
8j. I can clearly describe the procedure, methods, and tools used to gather the data.
8k. I can present a clear conclusion that includes error analysis and connects the data gathered to the purpose of my investigation.
8l. I can successfully answer questions about my research both during and after my presentation.

  

Module 12 - Checkpoint 8: Preparing a Poster Presentation/Visual Display

Due Date - March 4, 2011

In this module you will prepare a display of your independent investigation for presentation at the regional science fair.

Learning Targets:
9a. I can prepare a display board that is attractive and summarizes the critical aspects of my research.
9b. I can effectively explain all aspects of my research using my display board.

  

For more information contact Jacki Naughton @ jacnau@d219.org
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