
	Subject  / grade level: STEM – Dobot Lesson 3
TIME: 1 – 2 Class Periods

	Materials: Dobot, gripper attachment, PICK and PLACE worksheets, small containers (or colored cubes acting as containers), and color sensor


	Essential Standards and Clarifying Objectives
Teacher will start lesson with STEM Lesson 3 power point which shows students the benefits of using and programming robots to sort colored toxic containers (or other items) using a color sensor.

	Standard(s):

ST 2.3, ST 2.5, ST-ET 1.3, ST-ET 3.1, ST-ET 3.3, ST-ET 4.1

TEKS
130.408 , 130.409 , 130.402 , 126.40

	Differentiation strategies to meet diverse learner needs:
Teacher will use visual, auditory, and hands-on material for a more diverse learning environment. Visual being a combination of pictures and video with power point presentation. Auditory will come from teacher lecture and asking questions. Hands-on material will consist of all items written above in materials section.


	OBSERVE
· Teacher will grab student’s attention by asking them to look at a power point and video of a robot arm utilizing a visual color sensing attachment to identify an object by shape or color. They are to ask themselves what is happening and what technology is being used. While at the same time the teacher will be demonstrating how it’s being used in a real-world situation. 
· After video and power point lesson, students will program the Dobot to simulate the automation of sorting the toxic containers (or other objects) by color using the color sensor.
· The student’s, after the engagement, should be asking themselves how they can apply what they just learned in future project given by teacher and in the real world.


	EXPLORE
· Students discover how robots and visual color systems can be used to identify and sort objects quickly and efficiently
· Students learn to code color recognizing and color sorting code
· Students learn integrating color recognizing, sorting and motor with microcontroller (dobot)
· Students learn how R,G,B color sensing systems work
· Students will learn to test the code and trouble shoot with efficiency of the system
· Students will learn new robotic arm parts and color identifying processes 


	EXPLANATION
· Student should be able to explain the new (VOCABULARY) they have learned and how it’s applied. The teacher will check for this by asking questions on the smartboard and the students responding on the iPad and/or orally (CHECKING FOR UNDERSTANDING).
· Questions such as “How does a color sensor work?” , “How can it be applied in a real world product or situation?” , “Where are color sensors used these days?”
· Higher order thinking questions will be “How can you improve the color sorting project to work more efficiently?” 


	ITERATE/PROTOTYPE
Each group or individual is to program Dobot with the following guidelines:

· Dobot must accurately and safely PICK up a container using the gripper
· Dobot must securely transport the container to the color sensor for identification of Red, Green, or Blue.

· Dobot must safely and accurately place down the container inside the circle without touching the outside.



	REVIEW/REFLECT
Review with class on why robots are becoming more popular. Advantages of robots compared to humans.
The most common parts found in a robotic arm color sensing system and how they work.

Review key vocabulary with students.
Have to students reflect and rate their performance as robot programmers. How many failed attempts? How much time? What was the perfect color sensing distance setting?

Discussing on how much time it might of taken programmers in the field to get everything working as efficiently and safely as possible. 
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