STEM Middle and High School Mini Lesson Template
STEM lessons will take a transdisciplinary approach.  This template is designed to aid in the development of a transdisciplinary STEM lesson.  

Title: Kaleidoscope
Grade Level: 8 or 10 -12
Questions to ask before designing a lesson:
1.  What is the essential question(s) for the lesson?  


Can we use our understanding of the law of reflection to explain the images we see in a kaleidoscope?
a. Why is this question relevant?
Understanding that light travels in a straight line and reflects at known angles is important in the design of many optical instruments.
b. What is the connection to real life?

Not only do students have experience with kaleidoscopes, the principles explored in this experiment
2. What techniques are used to make the lesson:

a. inquiry- based?

Asking students to discover the mathematical relationship between the angle and the number of images observed

Asking students to apply their learning to evaluate the design of a toy kaleidoscope
b. project- based?  None
3. What are the lesson outcomes?


TSW apply their understanding of reflection to explain their observations in the kaleidoscope
4. How is participant discourse promoted?
Students discuss findings as they perform the lab and write their conclusions.  Class discussion follows the lab.  Students also discuss design “flaws”.  If the building portion is part of the lesson, students discuss design ideas.
5. How are science, technology, engineering, and mathematics addressed in the lesson?

Science – wave behavior, reflection of light, skills and practices

Technology - depends on the students and the lesson approach – students could 
· use the internet to find additional information, 
· use a spreadsheet to develop their mathematical model
· summarize or share their findings via one of many web-based tools

Engineering – analysis of design of a kaleidoscope, design and construction of a toy kaleidoscope


Mathematics – use of protractor to measure angles, discovery of and application of a mathematical formula, geometry principles

6.  Use the table below to match standards.
	Standard
	Standard Number (s)
	Activity

	Common Core Standard for Mathematical Practice
	2, 3, 5 and 7
	Use compass (tool)

Discover formula and check

Explain / share explanation

	International Technology Education Association Standards for Technological Literacy
	3, 7, 11
	Extension – build a kaleidoscope

Reading about construction of same

	Common Core Reading Standards for Literacy in Science and Technical Subjects
	3, 9
	Lab – reading a procedure

Compare information in articles to experiment

	Common Core Writing Standards for Literacy in History/ Social Studies, Science and Technical Subjects
	1, 7(?)
	Lab summary

Additional writing after reading?

	Skills and Processes Core Learning Goals for Science
	1.A, 1.B, 1.C


	Lab

Explanation

	Content Standard
	Science SC: 6.D.3  

Physics CLG: 5.4.3
	Activity and reading 


7.  5E Model – STEM lessons will use the 5E Model
	5E Lesson Components
	Description of  Activity

	Engagement

The activities in this section capture the participants’ attention, stimulate their thinking, and help them access prior knowledge.
	Examine toy kaleidoscope – discuss how it works

	Exploration

In this section, participants are given time to think, plan, investigate, and organize collected information.
	How Many Images Activity

	Explanation

Participants are now involved in an analysis of their exploration. Their understanding is clarified and modified because of reflective activities.
	Lab summary

Reading passage 

Add to summary

	Extension

This section gives participants the opportunity to expand and solidify their understanding of the concept and/or apply it to a real world situation.
	Reading passage

Construct a kaleidoscope

	Evaluation

Evaluation occurs throughout the lesson. Scoring tools developed by teachers and participants target what participants must know and do. Consistent use of scoring tools improves learning.
	Evaluation of the design of the toy kaleidoscope

Summary
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