   STEM BriefsMaking Connections in STEM


[bookmark: _heading=h.hnxuqb2bc3mv]Title: Needs of Plants and Animals through Coding
Challenge: You will work with a partner to be a computer programmer and a robot. You must program your robot (partner) to go to a plant need or an animal need on your coding mats. You will reverse rolls with your partner to then be programmed to go to a plant or animal need. 
	Science
	Technology/Computer Science
	Engineering

	Concepts:
Science K.7 
Energy and matter are required for all organisms to survive. Organisms have basic needs, both in terms of energy and matter, which are used to carry out life processes.
· Animals need adequate food, water, shelter, air, and space to survive (K.7 a).
· To survive, plants need water, air, light, and a place that has adequate space for them to grow (K.7 a).
· If animals’ needs are not met, they move to an area that does meet their life needs. If they cannot move, they will not survive. If a plant’s needs are not met it will not survive (K.7 a).

	Concepts: 
Computer Science K.AP.2

Simple algorithms based on daily activities often consist of a beginning, middle, and end. As students construct simple algorithms that reflect daily activities, students are able to understand that algorithms contain finite and sequential steps. Just as people use algorithms to complete daily routines, computing devices use algorithms to complete different tasks.
As students listen to stories, they recognize that stories have a beginning, middle, and end. Retelling a story sequentially means students can recall the story events in the order that they happened. (English Kindergarten K.RL.1) In computer science the ability to recall and state thoughts and ideas in sequential order is essential in the development of an algorithm. Each step in an algorithm must follow a logical sequence to ensure the task is completed accurately. 

A sequence is a specific order in which instructions or steps are implemented in an algorithm or program. Similar to the use of sequences to complete daily tasks, the use of sequences allows computers to implement instructions systematically to complete tasks. A precise sequence of instructions that a computer uses can be referred to as an algorithm or program. Algorithms and programs are not the same thing. 

An algorithm is the steps or instructions of what needs to be done, while a program is an algorithm in a programming language in which a computer can process and execute.

In computer science, the sequencing of tasks and the testing of an algorithm can be done with or without the use of a computer. At this grade level, the focus is on algorithmic thinking, not programming (coding). Learning sequencing helps students develop logical thinking, understand cause and effect, and build a strong foundation for future coding and computational skills. 

	Concepts:

STEL-1B. Explain the tools and techniques that people use to help them do things. By using
technology and engineering, people adapt the natural world to meet their needs and wants
and to solve problems. All people use tools and processes created through technology and
engineering in every aspect of their daily tasks.

STEL-2D Develop a plan in order to complete a task
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K Science/ Computer Science 		



Title: Needs of Plants and Animals through Coding
Timeframe: 60 minutes
	Engage- 10 minutes
Explore- 10 minutes
Explain- 20 minutes
Elaborate- 10 minutes
Evaluate- 10 minutes



Standards/Indicators  (copied from the standards)
	Science K.7    The student will investigate and understand that plants and animals have basic needs and life processes. Key ideas include
a) living things need adequate food, water, shelter, air, and space to survive; 

Computer Science K.AP.2    
The student will plan and implement algorithms that include sequential order. 
a. Identify tasks that are completed using sequential step-by-step instructions. 
b. Recall and state thoughts, ideas, and stories in the form of sequential steps. 
c. Create a design document to illustrate thoughts, ideas, and stories in a sequential manner. 
d. Create and test a sequential algorithm emphasizing beginning, middle, and end. 
e. Create and test a sequential algorithm to accomplish a predetermined task. 



[bookmark: _heading=h.gjdgxs]Engineering Problem
	You will work with a partner to be a computer programmer and a robot. You must program your robot (partner) to go to a plant need or an animal need on your coding mats. You will reverse rolls with your partner to then be programmed to go to a plant or animal need. 


Challenge and Criteria
	You will create a code that will direct your robot to a plant or animal need.


Support for the Standard 
	Energy and matter are required for all organisms to survive. Organisms have basic needs, both in terms of energy and matter, which are used to carry out life processes.


[bookmark: _heading=h.4llzzadxhk6o]Support for the Engineering Design Process
	If students have not participated in the Engineering Design process, introduce the Engineering Design Process to students.  Explain that the Engineering Design Process is a step-by-step process that engineers and designers use to solve problems.   The Engineering Design Process is cyclical and can begin at any step, or move back and forth between steps numerous times. In real life, engineers often work on just one or two steps and then pass along their work to another team. Share the graphic with students.
[image: ]


Materials and Safety (Always refer to the VDOE Safety in Science Teaching)
Identify potential safety concerns. Please refer to division safety criteria when working with materials.
	A coding mat for every pair of students
An algorithm board for every pair of students
A plastic bag or arrows for every pair of students



Lesson Preparation
	Copy arrow cards (enough for pairs of students to have 8-10 arrows, laminate, and cut)



Suggested Prior Instruction
	It is helpful if students have a concept of left and right. During this lesson the concept will be reinforced.
Concept Vocabulary: before teaching: organism, basic needs



	Engage: The goal of this phase is to capture students’ attention and interest for the purpose of preparing them for engaging in the proposed engineering problem. 

	Teacher Directions
	Additional Notes

	Show students Honda’s Asimo Video

- Ask students if they can think of any robots that they have seen or interacted with that might look different than a person (i.e., robot vacuum cleaner or lawn mower, robotic arms, rovers on Mars)

Then ask the following prompt, “How do you think the robot knew what to do?”
“Does the robot really understand what you are saying?”

-Explain that in order for robots to do something, they must follow a list of steps that they can read. 

-Today we are going to figure out how to do that. We need to be able to give directions using words like right and left. 

-Let’s practice! Stand up and let’s see if we can follow the directions for left and right. 
 Play Left and Right song
	· The goal of this discussion is for students to understand that robots don’t have a brain of their own. Instead, they do what humans program them to do. 



	Explore: The exploration phase provides concrete experiences where students investigate phenomena, observe patterns, and/or encounter discrepant events that build upon knowledge and practices from the Engage Phase.

	Teacher Directions
	Additional Notes

	-Partner students as you see fit. 

-Pass out a coding mat to every group of students. 

-Tell students you want them to explore the pictures on the mat.

-Ask them to discuss with each other what might be pictures that are showing things an animal needs.  Remind students that a need is something that an animal or plant has to have in order to stay alive.
-Allow students 2-3 minutes to discuss.

-Now ask students what might be pictures of things that plants need in order to survive. 
-Allow students 2-3 minutes to discuss.

-Finally, ask students how you would explain to someone how to move from the picture of the home to the clouds.
-Allow students 2-3 minutes to discuss.


	· Some student partnering techniques:
-assign higher reading level with lower reading level
-assign based on prior pairs that have worked together
-find someone who is wearing the same color as you
-Work with your elbow partner





	Explain: The essential knowledge and practices with which students engaged and explored, are now made clear and comprehensible.  This is also an opportunity for students to explain their understanding of the concept or practices.

	Teacher Directions
	Additional Notes

	-Ask students to share out the pictures of things that they discussed that animals need to survive.

-Ask students to share out the pictures of things that they discussed that animals need to survive.

- Ask students if these are the only things that animals and plants need to survive, is there anything not pictured?

- Have students stand up and sing and dance to the following songs.
    - Basic Needs of Animals
    - Basic Needs of Plants

- Have students sit back down and say, “We are going to list the needs of plants and animals with this Venn Diagram (point to diagram which you have drawn on the board).

-A Venn Diagram uses circles to allow us to see what things have in common. I am going to label this first circle plant (label) and the second circle animal (label). What do you think this middle section will represent? (what they have in common) So what do animals need to survive?”

- As you call on students for answers, have them describe if the word should go under animal or in the middle.

- Repeat for the plant's needs.

-Have students take a brain break by standing up and moving to the song Algorithm Al. 

-After the song, have students repeat the word Algorithm after you. Describe to students that an algorithm is a list of steps. Just like if someone at home gives you a list of steps when you wake up (get up, brush your teeth, change your clothes, make your bed).

- Allow students to sit back down and tell them that they were making an algorithm when they worked together to describe how to move from the house to the clouds.

 Have students share out the steps to move. Remind students that it is important to be specific. Telling you to move over is not specific enough. I need to know what direction to move in.  You also need to be able to tell me how many times to move in that direction.

- Explain and model with the algorithm board and arrows that  an algorithm is to get from the house to the clouds. 

Two right arrows side by side. 

You can also model by putting your finger on the house and as you move your finger one place to the right and laying a right arrow down. 

Move your finger one more place to the right and lay another right arrow down on the algorithm board.

-Have students practice as a group writing an algorithm to get from the start box to the bowl of dog food. This is a great opportunity for students to share different algorithms that get you to the same space. (right, down or down, right).

-Review the following computer science vocabulary

Computer Science Vocabulary
· Algorithm - A list of steps to finish a task.
· Bug - Part of a program that does not work correctly.  Also called an error.
· Debugging - Finding and fixing problems in an algorithm or program.
	· Vocabulary: Plants, animals, life needs, food, water, light, air, shelter, nutrients, space, survive
· Be sure that students make the connection that plants and animals have some common needs. 

· To help those students who are having a hard time coming up with needs prompt them with statements like…
· What do you have to give your dog every day? (food, water)
· Why do people keep birds in a cage? (protection, shelter)
· When a tiger breathes, what are they breathing in? (air)
· Do you ever water your plants at home? Why? (They need water so they won’t wilt and die)

· If students have prior knowledge of Venn diagrams you can skip the explanation of them.

· To scaffold for your ELL students or all students depending on the time of year, you can print pictures and put them next to the words you have written in the Venn diagram.
· Here is a sample of a Venn Diagram
 
· It would be helpful to have a visual reminder of the directions left and right with the words and arrows posted on the board.







	Elaborate:  The intention is to facilitate the transfer of concepts and abilities to related, but new situations. 

	Teacher Directions
	Additional Notes

	· Explain to students that their challenge is to not only to be a computer 
programmer but to also be a robot.

· One student will “write” the algorithm to get from the start box to any need of the animal using the Algorithm Board.

· The other student will follow the algorithm then to see where they end up on the coding mat and determine if that picture is really a need of an animal.

· As you are monitoring students, remember to use the word bug and debug if there are problems with the list of steps. 

· Allow students to improve their algorithm by finding the bug in it and doing it over again.

· Allow 5-6 minutes for students to work then reverse rolls and have the student who was the robot become the computer programmer for the needs of plants. 

· The student who had been the computer programmer will now become the robot and follow the algorithm given.

· Again the student will determine if the algorithm leads them to a need of a plant. If not, have students debug the algorithm and try again. 
	



	Evaluate:  The intention is for students to reflect on their new learning.

	Teacher Directions
	Additional Notes

	Have a class discussion with the following questions:
  - What was the most difficult part about coming up with the algorithm?
  - When you were the robot, what was the hardest part about following the directions?
  -When we might use algorithms in real life? 

Student responses could be brushing your teeth, making a sandwich, etc.
-Students can participate in a cup stacking challenge as a station.

-Optional picture assessment for plant and animal needs.

	· [bookmark: _heading=h.30j0zll]It is important to evaluate if students understand that the list of steps created have to be done in a certain order.  If not, you won’t get the correct outcome. For instance you can’t put your toothbrush in your mouth before putting toothpaste on it.



Suggested Post Instruction
	Continue to use the computer science vocabulary in other parts of the day. 

Example: “How can we debug that problem? Your algorithm while I’m working with this group is to...(list what you want them to do)

If you want students to practice digital coding versus unplugged coding, https://www.kodable.com/  is an appropriate resource for kindergartners.

Organize a nature walk to observe plants and animals in their natural habitat and discuss their needs.



Student Page(s)
Coding Mat
Algorithm Board
Algorithm Arrows
Cup Stacking Challenge Pictures
Picture Assessment
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Figure 1 Engineering Design Process image based on the Notional Aeronatics and Space Aduinistration (NASA) engineeing desga
model.
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