Sub/Writing Lesson 1 for Mr. Maloney’s Physics Classes
Using the Archimedes Method to Demonstrate Scientific Principles Behind Observations
Overview of Lesson Plan: In this lesson, students mirror Archimedes' method for developing and understanding scientific principles. Students formulate a list of questions based on observations about interactions and changes in nature, write a descriptive paragraph about observations of a specific phenomenon, and reflect on how their own investigations represent Archimedes' methods.
 

Suggested Time Allowance: 1 class 

Resources / Materials: 
-paper 
-pens/ pencils 
-classroom blackboard 
-copies of "Clues to Archimedes in Ancient Text Up for Auction" (one per student) 
-research materials (science textbooks, encyclopedias, and other science-related books; Internet access, if available) 
Activities / Procedures: 
1. In the first ten to fifteen minutes of class, students work in groups of three or four to develop a list of "why" questions about observations of interactions and changes in nature. Questions should focus on INTERACTIONS and CHANGES that they have observed, rather than simple observations about nature (such as "why is the sky blue?" or "why is grass green?"). To get students thinking in this manner, the teacher may pose sample questions such as: Why do leaves on some trees change colors, turn brown, and fall in the autumn and winter? Why do bodies of water seem to change colors in certain places and at certain times of day? Why do clouds change form and move across the sky? Why does the level of water in a container rise when you place an object in it? Why do some object float and others do not? Why can you push a ruler off the edge of a table only to a certain point before the ruler falls? If possible, students should go outside to observe natural phenomena and work with items indoors (pens and pencils, pendulums, balls, rulers, paper, and other basic tools) to come up with observations as the focus of questions. Groups then share their questions, and the teacher writes the questions on the board. 

2. Read "Clues to Archimedes in Ancient Text Up for Auction," focusing on the following questions: 
a. What is the Archimedes "method"? What is the importance of observing a natural phenomenon before developing a scientific principle or reason for its occurance? 
b. What were some of Archimedes' inventions, and how did they affect the society and time period in which he lived? How are they important in our society today? 
c. There are several anecdotes about Archimedes that have "been called into question by various scholars." Why would these stories about Archimedes be challenged? 
d. According to the Vitruvius version of the Archimedes bathtub story, how did Archimedes test the weight of a wreath? How does this story relate to the Archimedes "method"? Why does Dr. Rorres challenge this account? 
e. The article notes that "Archimedes scorned the practical devices he designed as intellectually inferior to his mathematical theorems, and none of his writing refers to devices or engineering." Why might Archimedes have regarded theorems as superior to technological invention? What are your views? 

3. Each student selects a question from the list on the board for research. As a class, discuss how to go about researching the answers to these questions, particularly focusing on key words that can be used to find out about the scientific principles behind the natural phenomenon. The teacher then works with individual students on the principles that may be helpful in researching the answer to the question selected. 

4. Students write a descriptive paragraph about the observed phenomenon that is the subject of the research question. If possible, students should actually observe the phenomenon first-hand to get the most accurate description of the phenomenon. If observation is not possible, students must draw upon past experiences with observing this phenomenon. In the description of their observation, students should respond to the following prompts: 
--What objects are involved in this interaction or change? 
--What does/do the object(s) look like before changing or interacting? 
--How does/do the object(s) change or interact? 
--What special circumstances must be in place for this/these object(s) to change or interact? 
--Based on your observations, what is your hypothesis (educated guess) about why this change or interaction occurs? 

5. Have students write a persuasive essay one or two of the following topics: 
--What are the various ways in which people attempt to answer questions about changes and interactions that they observe in nature? 
--What is the Archimedes "method"? What is the importance of observing a natural phenomena before developing a scientific principle? 
--How is the Archimedes "method" different from other scientific methods of investigation? 
--Why is it important to develop a hypothesis before delving into a scientific experiment or research? 
--What is the importance of observation in conducting scientific research? 
--What are specific examples of how science and society interact? 
--How is science different from other bodies of knowledge, such as history and literature?
