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VariableK007

Objectives










Overview











In this lesson, students will learn about two new blocks 
                         &                           and their application. They will grasp the concept of variable and value in programming by practicing two optional activities.   Then, will program the Kniwwelino to store a value with a variable. Each time, they click the A button, the value of the variable will be increased by 1 and displayed on the matrix. As the extended learning, they will take a challenge to find the way to reduce the value each time clicking the B button.         

Students will be able to:
· Understand the concept of variable & value.
· Distinguish the application of Button, Variables, Math, and Matrix blocks.
· Bring their acquired skill from the previous lessons into practice (Button, Matrix blocks).
· Think objectively to organize the puzzle pieces of multiple blocks to run a program. 




[image: C:\Users\mahdinazhad\Pictures\Screenshots\Screenshot (93).png] and their 
[image: C:\Users\mahdinazhad\Pictures\Screenshots\Screenshot (93) - Copy.png]








Agenda











Preparation











· Warm Up (10-15 min)
Introduction to variable & value
(Activity 1)
(Activity 2)
· Main Activity (40 min)
             Independent practice
· Extended learning (25 min) 
       Challenge
· Wrap Up (15 min)
Journaling/ flash chat



Teacher:
· Make sure every student has access to visual programming interface.
· Prepare the magnet puzzle pieces of the Kniwwelino blocks.
· Prepare a box and few cubes.
· Print the paper pieces for Activity 1 (optional).
· Prepare envelops and some pieces of paper for Activity 2 (optional).
· Prepare the Prize to be given to the students.
· Make sure each student has a Think Spot Journal.



· rkers, scissors, tape and glue, sticks.









Links
















Teacher’s Guide:
Warm Up (10 min, depending on the activity selection)
Introduction to Variable & Value 
Based on the age group of your students, choose one of the activities below to introduce the Variable and value. 
Activity 1 (5 min): Start the lesson by a very simple and basic activity to introduce the concepts of Variable and Value to your students. Hold a pencil holder or a box in your hands as a variable and while demonstrating it to your students explain that a variable is just a container that holds something inside just like the pencil holder or container or a box. Agree with them to call the pencil holder variable instead for the remainder of the activity.
Ask: “So what do I have in my hands?”  “Variables!”
Then, show 3 cubes of the same size to the students and put one in the box or pencil holder.
Say: “Do you remember when we said that a variable is something that holds something else? Well, that something else is what we call a value. A variable holds a value. Here, this cube is the value of our variable. Just like us that we all have names, we can give our variable almost any name we want”.
Ask your students to give a name to the variable. Let’s imagine they name the variable ‘Superbox’.
Explain that we can do two things with Superbox: 
(1) We take cubes out or put them back in, that will change the value of our ‘Superbox’ variable. 
(2) We can open the box and count how many cubes are in. This is called ‘reading’ a variable.
Take the cube away from the box and say: “there is no cube inside, so ‘Superbox equals to zero”. 
Write sentences on the board (you can print and use the paper pieces):
I take all cubes out of Superbox; then ‘Superbox equals to 0’.
[image: ]

Now, put 3 cubes inside: then we would say ‘Superbox equals to 3’.

Now, take 2 cubes out: then we would say ‘Superbox equals to 1’.

Now, put 1 cube inside: then we would say ‘Superbox equals to 2’.


Activity 2 (15min) Inspired by code.org: Invite 5 of your students as volunteers to the front of your class. If they have the same age, give them imaginary ages and all will have the same birthday, which is today.  For the first student, ask how old she/he is, for instance he is 9. Add his/her age by one and write the following sentence on the board: “Happy birthday, you are turning 10”. Repeat the same action for all 5 volunteers.
Example: “Happy birthday, you are turning 10”.
   “Happy birthday, you are turning 35”.
   “Happy birthday, you are turning 20”.
   “Happy birthday, you are turning 18”.
   “Happy birthday, you are turning 30”.
Then, pose the question to your students what would it happen if everyone in the school would like a congratulation written for him/her. That's going to take a while! 
Point out the fact that only one word is changing in all the sentences and it is simply a person's Age. Circle the location of ages on the board and write ‘Age’ next to them.
Say: "It would take a long time to write a birthday wish for everyone in the school if I couldn't start until I knew how old are all those who I was writing for, wouldn't it?"
· How long do you think it would take to make a video game if they couldn't start until they knew your username? 
· How expensive would video games be if they had to be created separately for each person?
Ask: "So how could we do this more quickly?"
Introduce the concepts of variable and value to your students by pointing to the circle and state that in programming, a variable is like an envelope that stores values in. Variables can have names, here, the name of the variable is ‘Age’ and it contains students’ age values which can be changed and increased each year. So, instead of writing many many birthday wishes to all the students of the school, we can write one ‘Happy birthday. You are turning ……..’ and fill the slot with the variable ‘Age+1’. 
This time give envelops to your students and ask them to write their imaginary ages in a piece of paper and tuck it in the envelope. Write the sentence ‘Happy birthday. You are turning Age+1’ on the board and each time pulling the piece of paper out of the envelope; fill the slot with the age of the student +1. When you erase the board, only erase the portion with the last student's age in it.





“In programming, a variable is a value that can change, depending on conditions or on information passed to the program. Typically, a program consists of instructions that tell the computer what to do and data that the program uses when it is running. The data consists of constants or fixed values that never change and variable values which are usually initialized to "0" or some default value because the actual values will be supplied by a program's user”. (Margaret Rouse)
“A variable is a symbolic name for (or reference to) information or data. The variable's name represents what data the variable contains. They are called variables because the represented information can change. Variables in a computer program are analogous to "Buckets" or "Envelopes" where information can be maintained and referenced. On the outside of the bucket is a name. When referring to the bucket, we use the name of the bucket, not the data stored in the bucket”. (H. James de St. Germain)








Main Activity (40 min)
In this activity, students will become familiar with Math & Variables blocks and program the Kniwwelino by the combination of Matrix, Buttons, and the two newly introduced blocks so that when they click the A button, the value of the variable will be increased and displayed on the matrix. 
Display: Project the video of Kniwwelino board to your students and brainstorm their ideas about the required steps for writing the same program.  
 Lesson 007 (Increasing variables)

Ask: “Can you guess what steps are required to program the same thing?”
Try to remind them the steps they are familiar with such as the use of Matrix or if/then and A/B Buttons.
Ask: “Do any of these steps seem familiar to you? Which steps have we practiced in previous lessons?”
Write down the ideas students share and then by adding your pieces of information to theirs and using the paper puzzle pieces start scheming the whole required steps to your students as followings: 
1. Ask: “What happens when the button A is clicked? By how many the value is increased each time clicking the button A?”
Display: on the board
 If button A is clicked
then the value is increased by 1

Ask: “which block and puzzle piece should we use for clicking the buttons?
 

Display: on the board
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2. Ask: “Do you remember what the role of variable was for Value?”
The variable is like a container or an envelope containing the value. 
Ask: ”So where should we look for the value puzzle piece? Which block can be a container for the value?” 
Variables block.
Ask: “Which value does the board display when clicking the button A at first?” Can you guess what value should be set for the very first step of the program?”
Point out they need to set the variable to zero as the basis so when clicking the button, the zero will be added by 1 and displaying the value 1 on the board. Since, the value needs to be set to zero on start, so students should use the mega block on start.
 Display: on the board[image: C:\Users\mahdinazhad\Pictures\Screenshots\Screenshot (104).png]




3. Ask: “Can you guess for mathematical calculations such as increasing the value by 1 which block should be used?”  Math block. 
Display: on the board[image: C:\Users\mahdinazhad\Pictures\Screenshots\Screenshot (106).png]


4. Say: “at final stage, the value should be written on the board. I am sure you know to this end which block is needed”. The Matrix block.
Introduce the new puzzle piece of the Matrix, which is used for writing a text on the matrix.
Display: on the board
[image: C:\Users\mahdinazhad\Pictures\Screenshots\Screenshot (103).png]


Since they want the matrix display a value, they need to add the value puzzle piece to it. [image: C:\Users\mahdinazhad\Pictures\Screenshots\Screenshot (103) - Copy.png]

 

Independent Practice:
[image: C:\Users\mahdinazhad\Desktop\3.png]After making sure that all the students have understood the right process, invite them to perform the same activity with Kniwwelino individually. 
Prize: EXPLORER Golden Star 
Extended Learning (25min)[image: ]

Challenge


Challenge K007 (Increasing and decreasing variables)
  
Divide the students into groups.
Say: “You learned to set a value and increase it by 1 by clicking button A.  Now, we will take a challenge to find the way for programming the Kniwwelino to increase the value by button A and decrease the value by 1 when clicking button B. The group or groups which discover the stages and execute them on Kniwwelino will win an Achiever silver badge”. 
Hint: You will need to introduce your students to set value to value – 1. 
[image: C:\Users\mahdinazhad\Pictures\Screenshots\Screenshot (105).png]








Prize: ACHIEVER Silver badge 
When the activity ends, the teacher will ask the winner groups to present their works to other groups and help them to recognize any probable mistakes and learn to perform the same activity.
Wrap Up (15 min)
Reflection Journal 
Journal Prompts:
· What was today's lesson about?
· Did you understand well the steps of today’s lesson?
· Can you explain the relationship between variable and value?
· Imagine of a technology in which today’s lesson can be integrated. What is it and how can it be used in our daily lives?
You can arrange a flash chat with students to share their ideas.
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