	
	Swing Low, Sweet Pendulum
Lesson Plan
	




Summary: In this inquiry activity, students develop an understanding of the concepts of motion, force, speed, direction and variables through the construction and observation of a pendulum.  Through this inquiry, students develop an understanding of different variables and learn to adjust them to ask questions and seek answers to get needed results. The students record observations and results on the provided data sheet.  This activity is purposeful, planned, and requires a lot of teacher guidance.   


DAY 1

Ready... 

· Copy a class set of the Thinksheet, Data Sheet, Family Page, Group Assessment and Proficiency Assessment.

· Gather Materials Needed (per group): 
1- ruler

1 -meter stick

1 -paper clip

1 -45 cm string

1 -stop watch

5-7 metal washers (bob) 

1 -table/desk

masking tape

scissors

· Review Related Resources and order/gather those you will use during the investigation. 

· Review the evaluation progress that will be used during and after the lesson. 

Get Set... 

· Introduce Swing Low, Sweet Pendulum by reading aloud the poem “The Swing” by Robert Louis Stevenson and have students listen for words that describe the movement of the swing. Then show the class a simple pendulum and set it in motion.  Ask the students to observe the motion and describe the movement that they see.  Then discuss their observations. 

· Background Knowledge: The story is told that Galileo discovered something about pendulums when he watched the swinging of a chandelier in the cathedral in Pisa, Italy. As he watched the massive object swing back and forth, he timed each swing using his pulse and noticed something that greatly interested him. When he returned home, he made pendulums of different kinds and timed them in the same way. In this activity, you will investigate the operation of a pendulum by conducting a series of experiments similar to those Galileo conducted. Can you figure out what Galileo noticed?                                                                                             

· Establish Knowledge Base:  Pass out the Student Information Page to introduce the parts of a pendulum and the terms motion, force, speed, direction, and variables. 

· Tell the students this inquiry lesson will challenge them to: 
· identify various variables 

· construct a pendulum 

· make observations of the pendulum 

· define the following terms: motion, force, speed, direction, and variable

· find the relationship between changes in speed and changes in direction of motion of a pendulum

· Tell students what behaviors are expected before, during, and after the lesson. 

· scientific thinking 

· respectful listening 

· speaking in appropriate voices 

· participating in large and small group activities and discussions

· Explain how the activity is grouped: 

· a whole class introduction 

· a small group activity 

· a whole class discussion 

· an assessment (individual and group)

Go!!! 

· Introduce the Thinksheet.

· Complete the questions in the "Think it Through" section of the Thinksheet. 

· Hypothesis:  Students record their hypotheses on the Thinksheets.  Have students share their hypothesis with a partner.

· Group students into teams of four and have each group assign jobs to members. Then record job assignments on the Data Sheet.
· Complete the “Do an Activity” section of the Thinksheet with assigned groups.
· Construct the pendulum and begin data collection on Data Sheet.
· Small Group Discussions:  During the student’s guided experimentation and discovery, the teacher will discuss each group’s results with them.

· Classroom Discussion: 
· Each group shares with the rest of the class what they did and the data they collected (the class should conclude that the difference in the number of swings is due to the different lengths of string.) 
· Chart the results of each team and compare.
· As a class, interpret and discuss the results of the inquiry activity. (Students should conclude that the number of swings increase as the length of the string gets shorter)
· Distribute Family Page

DAY 2

Put It All Together… 

· Summarize the Main Points  

· What is a pendulum?  It is a suspended from a fixed point so as to swing freely to and fro under the action of gravity.

· What is a variable? A variable is a single factor that is isolated and tested in an experiment.

· The variable that has the greatest effect on a pendulum is the length of the string.  The shorter it is the faster it goes.  The mass of the bob and the height of the drop have no significant influence on the swing of the pendulum.

· Pendulums are used in everyday objects.

· Compliment students for appropriate behaviors during large and small group discussions and activities.

· Complete the “Making Sense of It” section of the Thinksheet 

· Review and discuss original hypothesis 

· Revise hypothesis (if needed)

· Make connections with pendulums used in everyday life

· Evaluation 

· Formative:  Anecdotal Notes, Observation of Teams working, Incidental Questioning during Inquiry Activity 

· Summative:  Proficiency Assessment, Team/Individual Evaluation

What Something More??? 

· Checkout the Related Resources for additional information. 























