Blow It Up!

Measuring Respiratory Values

 


 

Activity Summary: 
This activity focuses on measuring respiratory values.  By measuring lung capacities and respiratory rates of students, they will use the resulting data to first predict, then test their hypothesis.  Various graphs can be charted from the results giving students the opportunity to practice graphing different types of graphs, as well as gleaning conclusions from the data analysis.

 
Subject: 

Math: Measurement, Data Analysis and Probability, Problem Solving, Connections, Reasoning and Proof. 

Science: Unifying Concepts and Processes, Science as Inquiry, Life Science. 

Health: Analyzing Influencing Factors on Health

 

Grade Level: 

Target Grade: 6 

Upper Bound: 8 

Lower Bound: 5 

 

Time Required: 1 hour

Activity Team/Group Size: 2 students per group

Reusable Activity Cost Per Group [in dollars]: $6 

Expendable Activity Cost Per Group [in dollars]: $6



Authors: 

Undergraduate Fellow Name:  Ekta Saheba
Graduate Fellow Name:
Date Submitted:
Date Last Edited: November 3, 2004

Parent Lesson Plan(s): 


This activity was created as a supplement to the PEER 6th grade curriculum module “The Jade Dragon,” but can easily stand alone.

 

Activity Introduction / Motivation:
Discuss with students what changes would occur in lung usage before, during and after exercise.
 
Activity Plan:
The steps for this activity will be repeated for each student in the group.

 

1. Sit down and take deep breaths in and out five times. 

2. Breath in, as deeply as possible. 

3. Hold a balloon to your mouth, tightly sealing the opening, and blow all the air out of your lungs. 

4. Take the balloon out of your mouth, taking care to keep the opening sealed tightly. 

5. Continue holding the balloon while your partner measures the girth of the balloon (in centimeters).  The girth is the circumference of the widest part of the balloon. 

6. Record this value down on TABLE A as the maximum lung capacity girth. 

7. Breathe in and out normally.  Have your partner count the number of breaths you take in 30 seconds.  (1 breath = breathing in and then out). 

8. Double this number to obtain the breaths taken in 1 minute and record this number on TABLE A as the resting respiratory rate. 

9. Continue breathing normally.  Your partner will eventually tell you to hold your breath.  (Partner: Let the student continue breathing normally for about 15 seconds more, then after he exhales, tell him to hold his breath – make sure he doesn’t hold his breath after he breaths in.) 

10. Hold a balloon to your mouth, tightly sealing the opening, and blow all the air that is still in your lungs into the balloon. 

11. Take the balloon out of your mouth, taking care to keep the opening sealed tightly 

12. Continue holding the balloon while your partner measures the girth of the balloon (in centimeters).  The girth is the circumference of the widest part of the balloon. 

13. Record this value down on TABLE A as the residual lung capacity girth. 

14. With your partner timing you, run in place for 1 minute. 

15. At the end of one minute, sit down to have your elevated respiratory rate measured.  (Partner:  As soon as the student sits down, measure the number of breaths the student takes in 30 seconds.) 

16. Double this number to obtain the breaths taken in 1 minute and record this number on TABLE A as the elevated respiratory rate. 

17. Record your values, and use your values from TABLE A to fill out TABLE B. 

Assessment: 

NOTE:  Table B will automatically calculate volumes of the students’ balloons when they enter in their girth values.  In order to access this automatic calculation, Table B should be presented to the class on a computer where they can enter the data into the chart themselves.  If this feature is not wanted, use Table C (see the Activity Scaling section for more information).
 

Have students use Table B or C, the complied class results to make the following bar graphs (this should be done individually):

 

Bar graph: (1) Average maximal lung capacity volumes for males vs. females


      (2) Average residual lung capacity volumes for males vs. females

(3) Average resting respiratory rates of students who play sports vs.         students who do not

(4) Average elevated respiratory rates of students who play sports vs.                           students who do not

 

The resulting graphs should be discussed.  Questions about any differences on values between sexes and athletes vs. non-athletes should be discussed.  Students should be asked what other graphs they could have created with the present data.  For example, students could create scatter plots graphing maximal or residual lung capacities in relation to height, using different colors of pens to designate females and males.

Students should also address questions on how lung diseases and malfunctions would affect the results.  (e.g. If someone who had asthma or some lung problems were tested, about where would their lung capacities fall?)  Students should also discuss the importance of lung capacity and elasticity by answering questions such as ‘What is the effect of smoking on the lungs?’ and ‘What happens to the lungs of people who have asthma?’
 

Learning Objectives:  

Math:

6.2 (D) Estimate and round to approximate results 

6.4 (B) Generate formulas for perimeter, area, and volume

6.7 Locate and name points on a coordinate plane using ordered pairs

6.10 (A) Draw and compare different graphical representations of the same data

6.12 (A) Communicate mathematical ideas using words, graphs, models 

6.13 (A) Make conjectures from patterns or sets of examples and non-examples 

6.13 (B) Validate conclusions using mathematical properties and relationships 

Science:

6.2 (B) Collect data by observing and measuring

6.2 (C) Analyze and interpret information to construct reasonable explanations

6.2 (D) Communicate valid conclusions 

6.2 (E) Construct graphs, tables, maps, and charts to evaluate data

6.4 (B) Identify patterns in collected information 

 

Prerequisites for this Activity: 

Make sure students are comfortable in measuring circumferences and know the difference between circumference and girth. 

 

Background & Concepts for Teachers: 

This activity allows students to measure and compare their lung capacities and respiratory rates with those of their classmates.  Using the compiled information, they will predict the trend the gathered values will follow (if any), and learn to analyze the data to discover if their hypothesis is true or not.

To prepare for this activity, print out Table A, one copy for each group of two students.  Table B should be available to the students on a computer for them to enter their results.   As part of the assessment, students will be asked to graph four bar graphs from the compiled information from Table B or C (whichever is relevant – see the Assessments section).  To compare correct bar graphs to those the students generate, the four graphs will automatically be generated as Charts 1, 2, 3, and 4 respective to the order in the Assessments section.
 

Vocabulary / Definitions: 

· Circumference – The distance around a circle 
· Elevated Respiratory Rate – The amount of breaths taken in 1 minute after completing strenuous exercises. 
· Exhalation – Breathing out. 
· Girth – The distance around the largest part of an object. 
· Inhalation – Breathing in. 
· Maximum Lung Capacity – The largest amount of air that can be held within the lungs. 
· Residual Lung Capacity – The amount of air left in the lungs after normal exhalation. 
· Resting Respiratory Rate – The amount of breaths taken in 1 minute while at rest. 
 

Materials List:

Each group will need the following:
All materials can be purchased at any grocery store.

· 2 Balloons 

· Plastic/Cloth Measure tape (with centimeters) 

· Clock with second hand 

· Calculator 

 

Multimedia Support and Attachments: lung capacity worksheets.xls
 

Activity Scaling:
For more advanced students, they can calculate volume of each balloon sphere from the recorded girth (uses algebra).  Though Table B automatically calculates this when students enter their values into the computer, Table C will not and therefore the students can enter their own volume calculations into the appropriate blanks, while the teacher can use Table B to check if the calculations are correct.  (For the purpose of this activity plan, all directions referring to Table B can be equally utilized for Table C.)

For further discussion, students can be asked after completing the data analysis and generating the graphs on what other questions could be asked to the students on which further analysis could be done by graphing.  Some examples are height (in inches), weight (in lbs.), and age.  Spaces have been generated in Tables B and C for teachers to possibly add these categories so students can generate graphs from the answers.
 

