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How Fit is Your Heart? (52 points)
Objectives:
· Learn the skills for obtaining blood pressure and pulse data.

· To identify the effects of exercise on the heart

· Explore how heart rate, blood pressure, and cardiac output are related

· To collect, graph and interpret data collected in class

· Apply the scientific method to the context of the laboratory experiment.

Preparation:
It is imperative that you are familiar with the terms used in cardiophysiology before beginning this lab.  Please define the following terms and note normal values:

· Blood pressure:

· Heart rate:

· Pulse pressure:

· Stroke volume:

· Cardiac output:
It is also important that you obtain the skills necessary for data collection.  Members of your group should practice obtaining blood pressure and pulse data on each other.

Experimental Design: You will be gathering information about your subject’s age, sex, body mass index, smoking habits and the number of times your subject exercises each week (exercise status).  The independent variable for the experiment is exercise status.  You will then collect data on the dependent variables of blood pressure, pulse, and cardiac output before, during and after exercise.

Activity 1: The Hypothesis

Hypothesis: Each group should formulate a hypothesis based on the following question:  What is the effect of regular exercise on heart action? Your hypothesis should predict the effect of exercise on each of the three dependent variables.  Your hypothesis can either predict the effect of exercise on subjects during exercise, or post-exercise recovery. Turn in one copy of your hypothesis (per group) to your instructor before you leave.
Activity 2: The Experiment

Procedure:

If you have a health condition for which exercise is contraindicated, please do not volunteer to be a subject. Each group should test as many members as time permits.  Then

· Have subject fill in the anonymous profile at the top of the data sheet.

· Group should proceed with data collection using the data sheet as a guide.  You will be measuring heart rate, blood pressure at rest, during exercise (using steps for 5 minutes), and after exercise (sitting down for 10 minutes).  During the exercise keep a steady rate of 30 steps per minute.  A step is one complete cycle: up, up, down, down.  For ease of hearing blood pressure, remove shoes when exercising.

Analysis: How Fit is Your Heart?

Task:  You will be turning in a data sheet at the end of this lab or recording your data in a spreadsheet on the lab computer.  Your instructor will provide you with the cumulative data from the class and you will choose two subjects from those available.  Try to choose one subject who exercises considerably more than the other holding other variables (such as age, gender, body mass index, smoking status) as constant as possible.  You will be constructing three graphs: heart rate, blood pressure and cardiac output.  Each graph should illustrate the data of both subjects.  
The final paper can be completed as an individual, in pairs, or groups of three. 

Your final paper should consist of the following sections clearly labeled:

· Introduction: (Apply Rubric #1) Introduce the reader to the effect of exercise on the cardiovascular system.  You may wish to define the dependent variables and discuss, in general, how they interact to maintain homeostasis. 
· Hypothesis (apply Rubric #2)  Write a hypothesis that predicts the effect of exercise on heart rate, blood pressure and cardiac output of an exerciser versus a non-exerciser.
· Results: (Apply Rubrics 3 and 4)

· Data Illustration:  Using the data from the two individuals construct three graphs: comparing your two subjects’ blood pressures, heart rates, and cardiac outputs.  Remember to use proper graphing techniques. Each graph will be worth 4 points for a total of 12 points.
· Graph Narratives: Write a brief narrative for each graph summarizing the data (do not include any interpretation, i.e., “whys”). Each narrative will be worth 4 points for a total of 12 points.
· Be sure to identify all relevant trends and patterns in the data within each subject and between subjects
· Note the magnitude of differences between subjects, time at which each subject showed maximum values during exercise or time needed to return to basal values
· Discussion: Now apply physiological principles to your two subjects to help explain the differences in their dependent variables.
· Explore the effect of exercise on the dependent variables of your two subjects.  (Apply Rubric 5)
· Relate the results to extrinsic factors operating in your subjects. (Apply Rubric 6)
· Conclusion/Critique: Refer back to your hypothesis.  Was it supported or not supported?  How do you know?  What were some flaws in the experiment?  In other words, what could you do to improve the experiment?  What were some strengths? (Apply Rubric 7)
· Bibliograpy: Should includes a variety of references (not just Internet) in a standard format (MLA, APA, etc.) – (apply Rubric #8) 

· Writing: Run spell check and have someone proof-read your paper. (Rubric 9) Use:
· Paragraphs

· Good sentence structure
· Attach assessment sheet to back of paper

RUBRICS FOR “HOW FIT IS YOUR HEART?

RUBRIC #1 INTRODUCTION

Ability to Understand What Happens to the Body as a Result of Exercise

4-
Student demonstrates a thorough understanding of the influence of exercise on the cardiovascular system and how the body responds to maintain homeostasis; student demonstrates and understanding of the dependent variables

3-
Student demonstrates an understanding of the influence of exercise on the cardiovascular system, and mentions some effects on the body; student demonstrates an understanding of the dependent variables

2-
Student understands the relationship between exercise and the cardiovascular system but does not fully explore the relationship; student defines the dependent variables

1-
Student does not grasp the relationship between exercise and the cardiovascular system; student attempts to define dependent variables

RUBRIC #2 HYPOTHESIS
 Ability to Propose a Well-Written Hypothesis That Reflects Physiological Principles
4-
Student demonstrates a thorough understanding of the influence of exercise on the dependent variables; hypothesis is in “If ____then, ___” format 
3- 
Student demonstrates an understanding of the influence of exercise on the dependent variables; hypothesis is in “If ___, then___” format

2- 
Student demonstrates limited understanding of the relationship between exercise and dependent variables; hypothesis may be in “If___, then____’ format

1- 
Student attempts to show the relationships between exercise and dependent variables; hypothesis may be in “If___, then___” format
RESULTS: Rubrics 3 and 4

RUBRIC #3 

GRAPHS: *PRESENTATION SKILLS: Data Illustration (Substantial Accomplishment): Prepare substantive set of data illustrations (X3)

4-
Data are presented in a graph or table that is organized, easy to read, and understandable on its own; information is accurate and professionally presented; proper tabling or graphing techniques are followed.

3-
Appropriate type of graph or table is used; graph or table is generally organized and understandable on its own; information is accurate; graphing or tabling techniques are followed with some minor errors; understanding of purpose of table or figure is apparent in its construction

2- 
Appropriate type of graph or table is used; graph or table is not fully understandable on its own; information may not be accurate; graphing or tabling techniques need improvement; partial understanding of purpose of graph or table is apparent in its construction

1-
Inappropriate type of graph or table is used; graph or table does not stand on its own; information is not accurate; graphing or tabling techniques reveal major flaws; poor understanding of purpose of graph or table is apparent in its construction

RUBRIC #4
GRAPH NARRATIVES: *QUANTIFICATION SKILLS: Data Analysis (Assessed Effort): Critically analyze data in one or more ways (X3)
4- 
Student is able to identify relevant differences; similarities, and patterns in the data over the duration of the experiment; student is able to distinguish fact from interpretation or assumption when summarizing graphs

3-
Student is able to identify most of the relevant differences, similarities, and patterns in the data over the duration of the experiment; student for the most part is able to distinguish fact from interpretation

2-
Student does not identify many of the relevant differences, similarities and patterns in the data; student may offer interpretation instead of facts and summaries

1-
Student fails to identify and summarize the data; student does not understand the difference between fact, interpretation, and assumption

DISCUSSION: Rubrics 5 and 6

RUBRIC #5
QUANTIFICATION SKILLS: Data Synthesis

Assessed Effort: Ability to understand the relationship between the experimental variable and the dependent variables

4-
Student is able to use appropriate terms and concepts to explain the relationship between the experimental variable and the dependent variable; student shows ability to integrate concepts, compare results; and deduce an explanation of the differences between experimental groups; student demonstrates a thorough understanding of the experimental design; student reflects back to hypothesis

3-
Student is able to use appropriate terms and concepts to explain the relationship between the experimental variable and the dependent variable; student demonstrates an understanding of the experimental design; student explores some differences between experimental groups but does not fully analyze; student mentions hypothesis

2-
Student has some problems in using terms and concepts appropriately to explain the relationships; student does not fully understand experimental design; student alludes to but fails to explain differences between experimental groups

1-
Student does not identify relationships between variables; student does not address the focus of the experiment

RUBRIC #6
Ability to understand the extrinsic factors on cardiac function (ANS, baroreceptors, chemoreceptors, proprioceptors)

4-
Student is able to identify extrinsic factors and correlate their influence with the experimental data; student is able to compare the effects of extrinsic factors between subjects

3-
Student is able to identify extrinsic factors and correlate their influence with the experimental data; student attempts to compare the subjects

2-
Student is able to identify some extrinsic factors but does not fully correlate with the experiment

1-
Student has difficulty identifying extrinsic factors applicable to the experiment

CONCLUSION/CRITIQUE: Rubric 7

QUALIFICATION SKILLS: Critical Reasoning: Assessed Effort: Evaluate logic or evidence offered for differing position; ability to critique strength of evidence


4-
Student is able to identify strengths and weaknesses in the experimental protocol and the data and is able to suggest modifications in the experimental protocol; student reflects back to hypothesis


3-
Student is able to identify strengths and weaknesses in the experimental protocol; student reflects back to hypothesis
2-
Student is able to identify an obvious strength and/or a weakness in the experimental protocol and the data; student may not reflect back to hypothesis
1-
Student does not accurately identify strengths and weaknesses in the experimental protocol and the data; student does not reflect back to hypothesis
BIBLIOGRAPHY: Rubric 8
Inquiry Skills 

Assessed Effort: Locate information through methodical use of information resources 
4- 
Gives evidence of having examined a wide variety of resources (which include electronic and various print formats, and oral and written communication) that successfully meets the research objective.  Shows an understanding of the range of resources available and uses a methodical, knowledgeable search strategy

3- 
Demonstrates that they have examined some variety of resources that successfully meet the research objective, but either the variety of resources examined or the search strategy used shows less expertise than a “4”.

2- 
Examines a minimal number of resources that approximate the research objective   and/or shows that they lack an understanding of the range of resources available or a methodical, knowledgeable search strategy.

1- 
Identifies resources unrelated to the research objective.  Lacks an understanding of the range of resources available and/or methodical, knowledgeable search strategy.

WRITING: Rubric 9
Presentation Skills: 

Assessed Effort: Ability to write a short, well-written paper following the format of a scientific paper
4- 
Student demonstrates the ability to present information and/or perspectives in an organized way according to scientific writing; all sections and components are included and labeled; supports arguments with substantive reasoning and/or relevant evidence; is clear and appropriately concise; uses sources appropriately; shows command of the conventions of standard edited English (punctuation, usage, spelling, and grammar)

3- 
Student demonstrates the ability to present information and/or perspectives in an organized way; supports arguments with adequate reasoning and/or relevant evidence; is usually clear and appropriately concise; uses sources appropriately; may have minor errors in the conventions of standard edited English; section or component may be missing or incomplete

2- 
Student may have difficulty in presenting information and/or perspectives in an organized way; may lack adequate reasoning and/or relevant evidence when supporting arguments; may have difficulty using sources appropriately; has errors in the conventions of standard edited English; missing or incomplete sections; writing may rely on quotes more than own words

1- 
Student has difficulty presenting information and/or relevant evidence when supporting arguments; or may have difficulty using sources appropriately; or has substantial errors in the conventions of standard edited English; writing is superficial
ASSESSMENT SHEET: Please attach to back of paper
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