Lesson Plan: Space, Technology and Research		Grade 9
	Focus

Space exploration is possible due to developments in science and technology. Of the range of instruments and discoveries related to space exploration which one instrument or discovery has had the most impact?

· Find at least 5 examples of instruments or discoveries related to space exploration (e.g., telescopes, spectroscopes, satellites, probes, robotic devices).
· From your examples select the one that has had the most impact.
· Explain and/or demonstrate how it works.
· Describe its contribution to space exploration.



	
Find and Filter 

Work alone or with a partner.

1. Develop a plan for meeting the expectations for this assignment. Your science textbook should provide you with initial keywords and ideas to begin your research.

2. Locate different types of electronic resources contained in the reference databases(e.g. encyclopedia articles, links to web pages referenced within the databases, pertinent images, magazines, journal, and news articles). 

· Use WorldBookStudent or World Book Advanced and locate information on your chosen examples. 
· Use My Backpack to save the articles, pictures, websites etc.
· Use EBSCO’s Student Resource Centre to expand your research results and to find information from a variety of source types.
· Select from the subject term list to help you locate useful material more quickly.
· Use the save or email feature as well as folders to collect the information you will use to complete your assignment.

3. Record 3 representative examples of your efforts for locating information. Why would you do this? As a scientist you must have detailed records of your work and notes from other people’s findings and research papers. Your successes and in some instances your failures must be able to be replicated by others.

· Include original search terms and a short description of the results from an unsuccessful search. What had to be changed in order to find the information you needed?

· Include both original and refined search terms from 2 successful searches and record how you narrowed down the results to get to the information needed for your assignment.

· Select the most appropriate resources from your successful searches. Include a mix of resource types listed above (e.g. magazine article, image, links to web pages referenced within the databases etc.) Include citations for each selection.


	Work with the Information 

In research it is extremely important to record and reference the source of your ideas and the information you have gathered to avoid plagiarism charges and public repute.Therefore, it is necessary to organize notes in such a way that you haverecorded where the information can be located along with the date of publication, the author’s name and the particular page the quote or notes are taken from. 

Consider using charts, outlines, lists, webs, or mind maps or a software application such as Inspiration to organize your notes. Should you copy directly from an article, remember to put the words you have copied in quotes so you do not mistake someone else’s work for your own summaries and notes. 

Return to the original source or do further research if you do not understand your notes or diagrams.

After reviewing your notes do you have enough information to:
· explain and/or demonstrate how your piece of space technology works
· describe its contribution to space exploration?


	Communicate 

You now have to decide how to best demonstrate and communicate your understanding of the results of your research. Scientific reports include a number of features including labeled illustrations, charts, graphs, images and models. Remember all scientific presentations must have documentation and citations to support their findings so don’t throw away your notes.

To demonstrate your learning you may choose from a multimedia presentation, a written scientific report, a class demonstration or some other format that you and your teacher agree upon.


	Reflect 

There were three goals in this assignment:
1. to learn the basics of scientific research,
2. to learn how technology has advanced our knowledge of space and
3. to understand the working of one example of space technology.

Science does not progress without extensive research. What did you learn about researching in this assignment?


	Teacher Notes:

IRP Curriculum/Link

Science 9 Processes of Science 
· demonstrate competence in the use of technologies specific to investigative procedures and research
Science 9 Earth Space Science: Exploration 
· explain how a variety of technologies have advanced understanding of the universe 
and solar system


For students to be successful in their research they will require instructionand practice using the basic features of World Book Student, World Book Advanced and Canadian Student Research Centre. They should know about limiting and expanding searches, saving to folders, organizing their notes and how to locate information from a variety of sources.(e.g., encyclopedia articles, links to web pages referenced within World Book, pertinent images, along with magazines, journal, and news articles).

For the purposes of demonstration you might select terminology from a previous lesson to demonstrate how to search for information on a topic that the students are already familiar with. For example:

· theories on the nature of the solar system (e.g., Ptolemy, Copernicus, Kepler)or
· the formation of the solar system (e.g., condensing nebula) or the universe (e.g., Big Bang) or
· the processes (e.g., nuclear fusion, solar flares and prominences, sun spots, solar wind) that generate and distribute the energy of the Sun and other stars. 

Resources

EBSCO provides students with a list of key study-skill topics such as How to Avoid Plagiarism, How to Take Good Notes or The Differences Between Peer-Reviewed and Popular which student may wish to review.

For further information about planning assignments to include research and integrate technology see Getting Started  .Research Quest: A Student Guide is a simple chart to help students focus when working through the research process.


	Assessment

There are many possible areas in this assignment to assess. The *starred* bullets refer to achievement indicators taken from pages 84 and 94 of the Science 9 IRP. You may wish to develop a rubric to assess student work. An example of a rating scale and quick scale are found on the ICTI Performance Standards site. Both RubiStar and Discovery School have many examples of rubrics.

The ability to effectively use a database is an important extension of *using the Internet as a research tool. EBSCO and World Book databases arean example of fee-based, subject specific databases. EBSCO has peer-reviewed content that is not easily found on the Internet. Using a database provides students with the opportunity to:

· identify main points, supporting or refuting information, and bias in a science‐related article or illustrations*
· apply given criteria for evaluating evidence and sources of information*
· use bar graphs, line graphs, pie charts, tables, and diagrams to extract and convey information *

You may choose to assess students on the following:

· amount of research performed (e.g. how many and types of sources) *
· the detail, neatness, and proper labeling in the model or diagram*
· the description of purpose(s) for the instrument 
· inclusion of information on what data have been gathered or what important work has been done to date by the instrument *
· description of (and notes on) a range of instruments used in astronomy (e.g., telescopes, spectroscopes, satellites, probes, robotic devices) *
· accuracy of drawings, models or cross-section diagrams*
· clarity of presentation *






