SBI4U
Introduction to Homeostasis: A Lab-based Inquiry

Homeostasis is a characteristic of cells, tissues, and organisms that allows for the maintenance of a constant internal state.  Without a constant internal state, bodily functions would cease to operate.  Because surrounding conditions are always changing, there must be the ability to respond and compensate to these changes.  As a result, homeostasis is often referred to as a dynamic equilibrium.  In other words, a balance will exist yet there will be small fluctuations around an optimal level.  For example, your body temperature can fluctuate throughout the day yet overall it appears that the temperature appears to fluctuate around a value within a normal range (eg. 37 degrees Celsius).  

While homeostasis is said to be self-correcting, there are limits to the ability to maintain parameters within a normal range.  Once these limits are breached, an organism is at risk for its survival.  Since organism functions are interdependent upon the workings of different organ systems, a change affecting one system can “domino” and affect other systems. 

In this experiment, you will explore two parameters in the context of homeostasis: heart rate and oxygen saturation.  This will be completed with a device called a pulse oximeter.  This fingertip-sized device will measure one’s pulse in beats per minute (heart rate), and will quantify the level of oxygen in the blood (oxygen saturation).  (Low levels of oxygen can indicate a health problem)

Pilots or climbers at high elevation (where oxygen levels are lower) will also show reduced oxygen levels in their blood. When climbers are at high altitude, there is much less oxygen available for them to breathe. Climbers on Mount Everest often use a pulse oximeter to monitor their oxygen levels and help determine whether they have a health issue or simply are breathing in lower levels of oxygen. As climbers go higher and all the way to the summit, their oxygen saturation levels will continue to decrease. Climbers on their way to Mount Everest take time to acclimate, which means giving their bodies time to adjust to breathing less oxygen. It could take several weeks for someone who lives in Fergus to get used to being higher than 13,000 feet (approx. 4000m) or higher. 1

The measurement from the pulse oximeter is called oxygen saturation (listed as SpO2%), and it maxes at 100%. The closer to 100% the better (although oddly, a reading of 100% can be an indicator of carbon monoxide poisoning!) Most healthy people at a relatively low elevation will have a reading of 95% or higher. Climbers at high elevation (such as on Everest) may see their readings dip in to the 80's—or even the 60's, as was the case for some of the Everest Education Expedition climbers! People in a low-oxygen environment (such as at high altitude or in a room without enough air to breathe) will have lower readings. 1

In this experiment, you will investigate the effect of a different parameter (other than altitude) on one’s heart rate and oxygen saturation.  You have two goals.  The first goal is to determine the effect of the parameter on heart rate and oxygen saturation.  The second goal is to ascertain whether or not, homeostasis is restored following the stoppage of the environmental stressor.  
______________________________________________________________________________
1Montana State University - Everest Education Expedition - Teacher Resources. (n.d.). Retrieved February 20, 2017, from http://www.montana.edu/everest/resources/








Experimental Design:

What will be the independent variable for your experiment?

What are the dependent variables?

How will you establish control variables within your design?

Hypothesis Generation:

Create a hypothesis of what you expect the results to be.

Hypotheses should clearly indicate what effect the independent variable will have on the dependent variables.

Methodology Plan:

Create a step-by-step plan of how the experiment will be conducted.  This plan must be reviewed with the teacher. Be sure that you follow the instructions on how to use the pulse oximeter.  

In your methodology plan, indicate how your data will be collected and analyzed in an organized and clearly communicated fashion.

Sources of Experimental Error:

Error is an inevitable part of the experimental process.  To understand this, one must understand what “error” IS and what it “IS NOT”.  Please visit the following website to familiarize yourself on what experimental error means.  Experimental error does not include “mistakes” made by the experimenter.  

http://www.digipac.ca/chemical/sigfigs/experimental_errors.htm

You will be responsible for an experimental error section of your written report.  As you complete and finish your experiment, brainstorm factors that you can justify are contributing to experimental error.  It is always a good idea to research the limitations of any device being used to measure data!

Reporting the Research:

Once the experiment is completed, expectations will be given for the reporting of the experiment (ie. the lab report).  A separate lab report guideline will be given and discussed.  






