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Where this lesson can be applied:
Scientific inquiry processes, Scientific Method, Nature of Science. Use anytime 
during the school year when issues about vaccines, drugs, or medical appliances arise.
Lesson Objectives: The students will learn the real world application of the Scientific Method by studying the process of Clinical Trials. The students will understand how drugs, treatments and medical devices are tested and evaluated for safety and effectiveness. Students will ask well-defined questions, design an experiment, and use critical thinking to analyze research situations. Students are asked to create a Mind Map graphic organizer for the Clinical Trials process.  Students will also explore the clinical trial process in an exciting Medopoly game.

State and National Objectives:
	6th Grade Science TEKS New for 2010:
	7th Grade Science TEKS New for 2010:
	8th Grade Science TEKS New for 2010:

**TAKS Tested Year**
	National Science Standard:

	6. 2 A-E Scientific Inquiry Processes
6.3A-D Critical Thinking and Problem Solving, use of Models in Science, and Impact of Research on Science and Society

	7.2 A-E Scientific Inquiry Processes
7.3A-D Critical Thinking and Problem Solving, use of Models in Science, and Impact of Research on Science and Society


	8.2 A-E Scientific Inquiry Processes
8.3A-D Critical Thinking and Problem Solving, use of Models in Science, and Impact of Research on Science and Society


	A-Scientific Inquiry
G- History and Nature of Science


Background Information for Teacher: 
Today, the concern about the safety of medicines, treatments, medical devices and vaccinations are on peoples’ minds and in the news media.  Clinical Trials are research studies to test drugs, procedures or devices to determine whether these are effective and safe.  These studies are conducted with an eye to the future, in hopes of finding safer or more effective methods to screen for, prevent, diagnose, or treat a variety of diseases.  This process is a real world application of the Scientific Method and other scientific processes learned by so many students in school.  
Materials needed: 
Pre-Clinical Trials PowerPoint Presentation
Clinical Trials PowerPoint Presentation
Clinical Trials Activity Sheet
Mind Mapping Instructions 

Mind Map Grading Rubric

Clinical Trials Flyers Sheet
Clinical Trials Process Tutorial
Medopoly Game Materials:

Medopoly Game Board PowerPoint (print from PowerPoint and assemble pieces)

Medopoly Instructions


Medopoly Clinical Deed Cards

Medopoly Community Meds Cards (print front to back)

Medopoly Chance Cards (print front to back)

Player tokens-any small items


Medopoly Money


Medopoly Phase Questions


Medopoly Phase Questions Answers

Computer with access to internet or poster paper and markers for Mind Map Activity
Current Magazine Advertisements for Pharmaceuticals- 6-8 depending on class size

Pre-requisite to Lesson:  
· It is recommended that students have a lesson in scientific method or inquiry before this lesson is taught.  A PowerPoint on the scientific method/inquiry is included in this module.

· This material does not involve a visit from a veterinarian.  It is a stand-alone instructional unit that can be used at any time.
· There is a video presentation on the Clinical Trial Process included in this module.  It includes a visit to a veterinary oncology (cancer) lab where clinical trials are conducted.
Lesson Procedures:  Based on 5 E Model
 – Engage, Explore, Explain, Elaborate, Evaluate

· Engage Step Option One – Discussion (20 minutes)
Introduce this lesson with the hook about fears that vaccinating children causes autism. Explain what autism is and that some parents believe that the mercury used as a preservative in vaccines is the cause of autism, even though only small amounts are used. Ask the students: How can we know if the vaccine causes autism?
Discuss how the students think that drugs, preventions and medical devices are proven safe and effective. 
Ask if they believe that drugs, vaccines, and devices should be tested on animals or live cells before they are used on people.

Web-site references include:

· http://www.quackwatch.org/03HealthPromotion/immu/autism.html
· Engage Step Option Two- Clinical Trials Flyer Activity (30 minutes)

· Print copies of the Clinical Trials Flyers Sheet.  This has six flyers that were used for recruiting subjects for various clinical trials.  Contact information (web addresses and phone numbers) from the flyers has been omitted or changed.
· Divide students into six groups and give each group one of the flyers.

· Ask the groups to answer the following questions:

1. What is the purpose of the trial? 

2. What are the requirements for patient participation in this trial? 

3. If you met the requirements for the trial, would you consider participating? 

4. What questions would you want to ask the researchers about the trial? 

5.   Would you be interested in the results of the trial? 
· Have the students share their answers with the class, one group at a time. 

· Explore Step– Clinical Trials Activity Sheet (1/2 to 1 class period) 
· This activity requires students to analyze and compare three sample clinical trials.  
· The students will write scientific questions for each of the sample trials and design an experiment for one of the sample trials.
· The students will determine if they qualify for any of the sample trials and decide whether they would want to participate in the trial.
· Explain Step Option One- Pre-Clinical Trials PowerPoint Presentation with Summary Activity (1 class period)
· The PowerPoint presentation informs the students about basic and applied research and about the steps of Pre-Clinical Trials.
· There are opportunities in the PowerPoint for students to answer questions and interact through discussion.

· There are notes for the teacher when viewed in the edit mode.

· This presentation concludes with a summarization activity for the students.  Students are given key words and asked to summarize the process of Pre-Clinical Trials.

· The use of animals in research is included in this lesson.

· The lesson asks students to identify how the Pre-Clinical Trial process relates to the steps of the Scientific Method.

· Explain Step Option Two- Clinical Trials PowerPoint Presentation with Mind Map Activity (1-2 class periods)
· The PowerPoint presentation informs the students about the steps of the Clinical Trial process, including Pre-Clinical Trials. 
· The lesson asks students to identify how the Clinical Trial process relates to the steps of the Scientific Method.

· The use of animals in research is included in this lesson.

· There are opportunities in the PowerPoint for students to answer questions and interact through discussion.

· There are notes for the teacher when viewed in the edit mode.

· There is also a Clinical Trials Process Tutorial that could be read by the students.  It is more detailed and in depth than the PowerPoint presentation.  The reading level is fairly advanced.  This reading activity has active hyperlinks to vocabulary on the Wikipedia website.  If the vocabulary is to be fully explored in this reading selection, online access to Wikipedia would be necessary or the teacher may print the vocabulary for classroom use.  A Jigsaw Reading Activity, a cooperative learning strategy, could be very useful. In this strategy, groups of students are assigned a section of the presentation to read and become “experts” on and then present their section to the class.  See resources at the end of this lesson for more information on Jigsaw Reading strategy.

· The PowerPoint presentation concludes with a Mind Map Activity for the students.  Mind Mapping Instructions can be found in this lesson.   There are several options for what topic can be mapped.  The Mind Map can be of the materials presented in the PowerPoint or the materials in the Clinical Trials Process Tutorial, or it can be of a hypothetical clinical trial created by the students (see Elaborate Activity).

· The Mind Map can be assigned before the PowerPoint or Tutorial to allow students to do the map in lieu of note taking.

· The Mind Map can be assigned after the PowerPoint or Tutorial to allow students to summarize the parts of the lesson.

· The Mind Map can be assigned as an Elaboration.  Students could choose a clinical trial and instead of writing out the steps, they could do a Mind Map of the process.

· If the students are already familiar with Mind Maps, the last few slides may be omitted.

· The teacher has the option of how the Mind Map can be produced.  One option is the following free website.  It contains a mapping tool and instructions on how to use the tool.

   http://dmc.umn.edu/objects/mindmap/
· Another good program for Mind Mapping is “Inspiration.”
· The teacher may want the students to use map pencils and markers to draw their Mind Map.  The map could be made into a poster on butcher paper and displayed around the room.  This could be used for parent interaction during events like Parent’s Night or Open House.  This could help educate parents about the importance of the Clinical Trial Process.
· Tell the students that the Mind Map must include main topics connected by arrows.  The arrows should be labeled with verbs or other words that show relationships between the topics.  
· Elaborate Step Option One– Medopoly Game  (1 class period) 
· This is an exciting activity that requires the students to go through the stages of Clinical Trials in a board game format. There is a competition to see which person or team can get the required materials for a Clinical Trial and then conduct the trial by answering questions about the process.
· Everything needed for the game, except place markers for the board, are included in this lesson. There is a board that is printed from a PowerPoint and easily pieced together, printable money, printable Chance and Community Meds cards, questions for the final round, and detailed instructions for play.

· Students should be divided into groups and enough game boards and other materials should be provided for the groups. 

· All game materials can be reused each class period.
· Elaborate Step Option Two- Magazine Ad Clinical Trials (1/2-1 class period depending on product)
· Obtain 6-8 magazine advertisements for pharmaceuticals.  You may want to laminate these so that they may be used in all classes.  
· Divide the students into groups and assign each group one advertisement to work with.
· Have the students first identify the product and the product claim.  For example:  The product is Singulair and it claims that it is proven to help relieve indoor and outdoor allergy symptoms without causing drowsiness.
· Have the students design a clinical trial to back up the claims of the drug.  They will have to use good scientific investigation methods to ask a question, form their hypothesis, and design experiments, both animal and human, that will determine if the drug is safe and effective.  Depending on how involved the teacher wishes this assignment to be, the students could also determine who might be interested in sponsoring this clinical trial, where the trial could be done, and how the subjects for the trial would be solicited. The students could be asked to design a flyer similar to the ones in the Engage Activity for their clinical trial.
· There could be many ways of presenting this assignment.  One way would be to have the students do a flow chart of the clinical trial for their assigned drug.  Another could be a poster where the students show the steps of the Scientific Method as it applies to their drug.  Another could be a Mind Map like the one in the PowerPoint presentation.  This could be done instead of the general Mind Map-it would be specific to the drug in the advertisement.
· Extension to Clinical Trials Activity (homework or ½ class period)
· Students are asked to search for a clinical trial that is currently being done and explain what that clinical trial is about. They are asked to analyze that trial and answer questions about that it. 
Also, the teacher could conduct a class discussion, asking the following questions:

· Why do animals need to be used in pre-clinical trials?

· Why do humans have to be used in the clinical trial process?

· What effect do you think this process has on the time it takes to develop pharmaceuticals and medical appliances/procedures?

· What effect do you think this process has on the cost of pharmaceuticals and medical appliances/procedures?

· What, if any, changes in the process do you think could be made? Why?
· Evaluate Step- 
· There is a Mind Map Grading Rubric that can be used to evaluate the Mind Map activity.
· The Clinical Trials Activity Sheet can be traditionally graded.  Answers will vary due to creativity.
· Bonus Points can be awarded for Medopoly game play.
Resources for Teacher:
· Mind Map Online Tool
http://dmc.umn.edu/objects/mindmap/
· Information about Vaccines and Autism

http://www.worldnetdaily.com/news/article.asp?ARTICLE_ID=32988
http://www.quackwatch.org/03HealthPromotion/immu/autism.html
· More Information about Clinical Trials

https://clinicaltrials.gov/ct2/about-studies/learn 

http://clinicaltrials.gov/
https://www.cancer.gov/about-cancer/treatment/clinical-trials/what-are-trials 

http://www.nlm.nih.gov/medlineplus/clinicaltrials.html
http://www.jabfm.org/cgi/reprint/14/5/362.pdf
· Clinical Trials Activity Sheet Adapted from:

http://www.occc.edu/bbdiscovery/graphics/clin_trial.pdf
· Inspiration Mind Mapping Software
http://www.inspiration.com/Educators
· Wikipedia article on Clinical Trials

http://en.wikipedia.org/wiki/Clinical_trial
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� See 5E Model link under Resources at end of  lesson plan
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