Biology Chapter 1-3

Name: _________________________

Scientific Method Design Lab

Date: ______________  Hour: ______


NGSS:  HS-LS1-3. Plan and conduct an investigation to provide evidence that feedback 
mechanisms maintain homeostasis.


HS-LS1-2. Develop and use a model to illustrate the hierarchical organization of 

interacting systems that provide specific functions within multicellular organisms
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Objective:  To understand how scientists approach and 
solve problems

Process skills:  Hypothesizing, experimenting, collecting 
and analyzing data

Materials:  watch with second hand (stopwatch) and lab 
sheet

Background Information of the circulatory system
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One of the most important characteristics of modern science is its quantitative approach to solving problems.  One of the first scientists to use quantitative methods was William Harvey, who discovered that blood circulated through the body.  At the time Harvey began his work, anatomists believed that the liver produced blood from the food that the body consumed.  The blood was then carried by veins to the heart, purified in the lungs, and then pumped to the various organs of the body, where it was consumed.  Harvey measured that the left ventricle of the heart held roughly 100 mL of blood.  He also measured that the heart beats an average of 64 times per minute.  Assuming that 1 mL of blood weighs 1 gram, how much blood would the body need to produce per hour to replace the blood consumed by the organs?  Roughly how much food, do you think, would the body need to consume to produce this much blood?  Harvey hypothesized that he same blood must circulate continuously throughout the body.  Keeping Harvey’s measurements in mind, can you determine how he formed this hypothesis?

Pre-lab Questions

1. What is one of the most important characteristics of modern science?

2. What is quantitative data?  (use online dictionary if needed!)

3. What did the anatomists believe about blood in William Harvey’s day?  Be specific.

4. Thinking question:  Assuming the anatomists were correct and using data provided by Harvey, calculate how much blood the body needs to produce, PER HOUR, to replace the blood consumed by the organs.

________grams/ hour

5. Extension question: There are approximately 454 grams in one pound.  Using this fact, calculate how many pounds of food a person would need to consume to produce this much blood.

_________lbs of food

6. What did William Harvey hypothesize?  Why?

Experimental Design/Investigation Plan

1. While sitting quietly at your desk, find the pulse in your wrist and count he beats for one minute.  The number of beats per minute is your pulse rate.  Record your result.
2. Repeat step 2 twice.  Calculate your average pulse rate and record your result

3. Design an experiment to test how an activity can affect your pulse rate.  Formulate a hypothesis about its effect on pulse rate.  Be sure to include an explanation within your hypothesis.  What is the independent variable?  What is the dependent variable?
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Again record your pulse rate for one minute, this time under the influence of the independent variable.  Record your result in a data table.

5. Repeat step 5 twice.  Calculate your average 
pulse rate, and record your result.

6. Compare your data from step 3 with your data
 from step 6.

7. Design a graph with all of the proper labels 
showing the effects of your activity on your 


pulse rate.  Be sure to include your resting 
pulse rate in the graph for comparison.

Data Gathering

Descriptive Title: _____________________________________________________

	Resting Pulse Rate
	Trial one
	Trial two
	Trial three
	Average

	Beats per minute
	
	
	
	


Descriptive Title: ________________________________________________________

	Pulse rate under the influence of the independent variable
	Trial One
	Trial Two
	Trial Three
	Average

	Beats per minute
	
	
	
	


Graph:  You will be graphing your results on your google doc write up of your results. 
Lab Analysis:

1. How do your results compare with your hypothesis? Use numbers and data to help quantify your answer. 
2. What measurement did you use as a control in this experiment?  Explain.

3. List any/all possible sources error in this experiment (name at least 3).

Summary: State your findings/results.  Do not make an inference or speculate.  Discuss what 
you learned and what your results mean.  Discuss whether your data supports your 
hypothesis. Discuss improvements:  limitations, weakness or errors, uncontrollable 
variables.  Can you prove causation (Did the independent variable cause the change in 
the dependent variable?)?  Real world application and questions: do your findings 
contribute to the body of knowledge or field you are studying? What new questions did 
you generate?
Lab Report Format:

1. Create a Google document and share with lab partner and with Mrs. Breithaupt at 
lbreithaupt@wcusd5.net
2.  Insert header with the following information:  Names, date, and hour 

3. Create a descriptive title for your lab.  Center and bold 

4. Write the Objective/purpose for this lab. Use a  “To…..” statement.


Purpose:  To_______________________________________________________
5. Write the Background Information by using pre- lab questions to help you write your 5 + sentences about the topic of the lab.  You do not have to use all of the questions, but use them as guides.  End your paragraph with, “In the following lab, we will be…..”  You will be responsible for the answers to the questions.
6. Write out your Hypothesis as an “If….then….because…..” statement predicting the outcome of the lab experiment

a.  Be sure to state the independent variable AND dependent variable
7. Type Materials:  then list materials needed for YOUR lab
8. Since you are designing the lab, write BRIEF but accurate Procedures.  Be sure it can be repeated!  Number each procedure/sep on a separate line.
9. Data tables: (include proper descriptive titles and units) Insert two  data tables.  Use excel so you can include a graph of results. 
10. Using Google Sheets, create a Graph of your results and insert it into your Google Doc lab. Be sure to include proper titles and units.  
11. Lab Analysis: Answer assigned questions in complete sentences.  Be sure to imply the question in your answer. 
12. Summary:  Should be in paragraph form. 
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