	Module Theme: Application of Scientific Method Through  Clinical Trials                 

	Teacher Lesson Plan
	Data Analysis through Clinical Trials and Scientific Research


	Data Analysis through Clinical Trials and Research
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 Grade Level: 6th, 7th, 8th    

                        

 https://vetmed.tamu.edu/peer/veterinary-curricular/ 
Where this lesson can be applied: This lesson can be used when scientific data analysis is introduced in the classroom. It would be very useful in a unit on scientific processes (such as the Scientific Method, Scientific Inquiry, or the Nature of Science).  It could be used at any time instruction or reinforcement of data analysis is needed.
Lesson Objectives: The students will learn to characterize and compare data from scientific research and clinical trials. The students will understand how data is analyzed in scientific research and clinical trial situations. Students will use critical thinking to evaluate research data and form conclusions about the data. Students are asked to design an experiment using the principles of research, including randomized controlled trials, blind trials, and double blind trials. Students will learn how to calculate the mean and median of data sets.  Students will also be able to define standard deviation and interpret what it means in relation to a set of data. Students will also be able to identify reasons for graphing data and the different types of graphs commonly used for analyzing data. 

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, Experimental Design, Construct Graphs, Analyze Data, Communicate Conclusions, Predict Trends
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, Experimental Design, Construct Graphs, Analyze Data, Communicate Conclusions, Predict Trends
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, Experimental Design, Construct Graphs, Analyze Data, Communicate Conclusions, Predict Trends
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 Teachers: 
Research on new pharmaceuticals and medical devices typically involves a preclinical stage where basic science discoveries are made and where safety and efficacy are tested, often on experimental animals. Then, if the outcome looks promising, further study and testing is done in several stages in human subjects (or in animals for veterinary medical purposes), called clinical trials.

Scientists base decisions and conclusions on evidence. Very often that evidence is in the form of sets of numbers. It is therefore important to know how to characterize data sets and compare them. Commonly, for example, an experiment will yield one set of data for a treatment and another set for the control group. The key issue is whether these two sets are different (i.e., is there a treatment effect?).  Statistical tests are used to determine if data sets that seem to be different really are different.
Materials needed: 
Overhead Transparency Films for Engage Activity (optional)
Basic Data Analysis PowerPoint Presentation
Data Analysis through Clinical Trials Tutorial

Data Analysis through Clinical Trials Practice Worksheet

Data Analysis Case Study Activity

Obesity in Middle School Article for Teacher

Data Analysis Graphing Activity

Map Pencils for Data Analysis Graphing Activity (optional)
Frayer Models for Vocabulary
Frayer Model Instruction Article
 for Teacher
Prerequisite 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 available at https://vetmed.tamu.edu/peer/ 
Lesson Procedures:  Based on 5E Model
 – Engage, Explore, Explain, Elaborate, Evaluate

· Engage Step: Graphing Activity (20 minutes)
· Activity: Have each student draw a simple graph that they think represents the distribution of body heights among a normal adult population of people. The y-axis should be labeled with the number of people (assume a population sample of 100 people). The x-axis should be labeled with the height of the people (i.e. 5ft., 5 ft 1 in., and 5 ft 2 in…)
· Their graph may look something like this, but with the axes labeled more specifically:
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·  Then have students make a similar graph for the height distribution of NBA basketball players. Have them use the same scale for both graphs so they can see how the graphs would overlap. If they can do this on overhead transparency, they can make a direct comparison. 
· Discuss questions and implications, such as:

a. Why is it important to know the distribution of values around an average, or median? 
Answer: To know if the data are normally distributed or “skewed.” A distribution is skewed if the majority of the scores are bunched up at one end or the other.


b. Under what circumstances can an average value be misleading?
 Answer: when the data are not normally distributed. In other words, when the data are skewed, an average would be misleading. 
· Have students make up short example real-life data sets that illustrate the point. For example, a fast-food manager might have a salary of $45,000 a year and she has 4 workers who work 40 hours per week at minimum wage. Have the students calculate the average salary of all the workers to see if it is misleading.

· Explore Step: Data Analysis Case Study  (1 class period) 

· This is an activity in which the students review an actual research study and analyze the data and draw conclusions based on the data. The study was conducted in two communities in Michigan using middle school students as the subjects.  The students’ activity levels, weight, participation in school sports, and diets were evaluated.  The classroom students will answer questions, make inferences, and form conclusions based on the data from the research.
· Explain Step, Option One: Basic Data Analysis PowerPoint Presentation (1 class period)
· The teacher can use this PowerPoint presentation to inform the students about basic data analysis including calculating the mean (average) and median. Standard deviation is explained along with quartiles and deciles.  The common types of graphs used to analyze data and examples of how and why graphs are used to analyze data are shown.
· This is a basic lesson intended for use in general instruction on data analysis in science.  If students have already had a basic lesson in data analysis, this step is not necessary, and Explain Step, Option Two can be used instead.

· There are opportunities in the PowerPoint for students to answer questions and interact through discussion.  Students are asked to interpret pictures and graphs and to calculate the mean (average) and median of data sets.
· There are notes for the teacher when viewed in the edit mode.

· Explain Step, Option Two: Data Analysis through Clinical Trials Tutorial (1 class period)
· This lesson applies the principles of data analysis to the clinical trials process.
· Students are asked to read the tutorial and then follow up by completing the Clinical Trials Practice Worksheet (see Elaborate Step, Option One).
· As a way to reinforce the vocabulary in the reading, the strategy of using Frayer Models for definitions can be used. In the Frayer Model, a vocabulary term is listed in the center of the model.  There are four sections surrounding the center. In the top left section, the students will write a definition of the term, in their own words.  In the upper right section, the students will write facts or characteristics of the term.  This could include how to calculate the term if it is a mathematical term.  In the lower left section, the students write examples of the term.  In the lower right, the students write non-examples or misconceptions about the term.  Students could choose to illustrate any of the sections except the definition section.  A worksheet containing blank Frayer Models is included in this lesson.
· Suggested terms from this reading to use in the Frayer Models include average (mean), median, standard deviation, quartile, and decile.  Other terms could include placebo, blind trial, double blind trial, and randomized controlled trial. These terms are all in bold print in the reading selection.
· The teacher could ask the students to do the Frayer Models before or after the reading.  If time permits, the students could compare their Frayer Models to those of a partner.  If they did the models before the reading, they could revisit the models after the reading and make any corrections or additions as needed.
· For more information about using Frayer Models, please refer to the “Resources for Teachers” in this lesson.
· The teacher could also lead a short discussion about the reading selection to evaluate if the students understood the concepts in the lesson.
· Elaborate Step, Option One: Clinical Trials Practice Worksheet (homework or ½ class period)
· After completing the Data Analysis through Clinical Trials Tutorial (Explain Step, Option Two), the students should complete the Clinical Trials Practice Worksheet.
· In this worksheet, students answer questions about the reading selection and also design an experiment using the principles of research, including blind trials and double blind trials.
· Elaborate Step, Option Two: Data Analysis Graphing Activity (½ to 1 class period)
· This activity offers students a chance to practice graphing and data analysis skills.  Students are given temperature data from two U.S. cities and asked to graph the data and calculate an average yearly temperature.  The students will answer questions about the use and limitations of using averages in data analysis. 
· Although the data does not come from an experiment or clinical trial, this exercise is a good opportunity to reinforce or teach the concepts of using graphing, averages and standard deviation in data analysis.
· Evaluate Step: 
· The activities in this lesson can be traditionally graded; answers in some sections will vary due to creativity.
· The teacher may wish to use the times of discussion in the PowerPoint presentation and during the activities to evaluate the progress of the students.
Resources for Teachers:

· 5 E model site and other lesson plan formats

· http://cbm.msoe.edu/teacherWorkshops/mspResources/documents/day1/5eSummary.pdf 

· https://lesley.edu/article/empowering-students-the-5e-model-explained 

· Explanation and Examples of the Frayer Model for Vocabulary
· http://oame.on.ca/main/files/thinklit/FrayerModel.pdf
· More Strategies for Mathematics and Data Analysis

· http://oame.on.ca/main/files/thinklit/Math_Think%20Literacy.pdf
· Research Article on Childhood Obesity
· http://www.dovepress.com/childhood-obesity-a-comparison-of-health-habits-of-middle-school-stude-peer-reviewed-article-CLEP
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� From the Website: � HYPERLINK "http://oame.on.ca/main/files/thinklit/FrayerModel.pdf" �http://oame.on.ca/main/files/thinklit/FrayerModel.pdf�


� See 5E Model link under Resources at end of  lesson plan
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