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Session 2 

DECONSTRUCTION QUEST AND BEYOND 
Top Chassis (assembled) 
What do you see? What do you think the functions are of the components? 

 

 

Circuit Board (inside) Battery Inside (inside) 
 

Analyze It! 
Let’s look at what is inside the top of Itty Bitty Buggy’s Chassis. 
Think: How do you think the circuit board operates? 
What do the components do? 

 
 
 

Think: How about the battery? 
How does the battery provide power to Itty Bitty Buggy? 

 
 



 

 

Research It!: The Battery 

A battery is a storage unit which generates electrical power. It creates electricity 
by the reaction of chemicals inside the battery itself. Engineers have created 
many different designs battery using different materials and construction. 

➔ It was discovered that certain chemicals create a build-up of electrons. This 
becomes the anode of the battery. 

➔ These extra electrons want to go someplace but they cannot do so on their 
own. On a battery anode end is designed at the ‘-’ symbol on the battery. 

➔ The other end of battery has a chosen chemical that has few electrons and 
is called the cathode. This is marked with a ‘+’ symbol. 

➔ In the middle of the battery is a layer 
called the electrolyte which keeps the 
extra electrons of the anode chemical 
from going straight from the anode to 
the cathode within the battery. 

➔ A direct connection from the anode to 
the diode would release a lot of 
immediate energy. 

➔ Eventually the chemicals in the battery 
become worn out and they battery has 
no power. 

➔ Rechargeable batteries, however, have 
special chemicals (and cost more) and 
can restore with an electrical charge. 

➔ The design of the circuits on our circuit board ensure we only use the  
power from the battery we need. When we connect a battery to circuit, such 
as in the Itty Bitty Buggy, the battery is providing electricity that powers the 
circuit board, motors, LED and buzzer. 

Be good to the earth! 
 

** The chemicals in a battery are harmful to the touch and to the soil. Dispose of them 
properly! 



 

 

What I learned from my Battery research: 
 

➔  
 
 
 

➔  
 
 
 

➔  
 
 
 

➔  



 

 

Research It! Read with a partner. Highlight important information. 
 

Parts of a PCB (Printed Circuit Board) and functions 
The operation of the Buggy is controlled by the main circuit board in the (orange) 
top half of the Buggy. This main circuit board is a computer and an essential part 
of the Buggy! 
Research the PCB in more detail below and all that it does: 

 
A: Central Processing Unit (CPU). 

This is an Integrated circuit chip 
which is the ‘brain’ that controls all 
the actions of the components of 
the Buggy 

B: Circuit Board. The circuit board 
has 100’s of ‘flat wires’ built into it 
electronically to connect all the 
components 

C: ICs. In the CPU there are 
additional ICs (Integrated Circuit) 
chips that help the CPU control 
other Buggy parts 

D: The Recharge/Programming socket. The 
connector into which the recharge cable is plugged in. 

E: Bluetooth indicator LED (Light Emitting Diode). Gives us visible signals to see if 
we are connected to a Bluetooth (wireless) device such as a smartphone or tablet. 

F: Clock crystal. The CPU and all other ICs and components on the circuit board must 
have a very precise clock that runs in millionths of a second. 

G: On/Off Switch. This is the switch that turns on or off the power from the Buggy’s 
battery. 

H: Power wires: Brings the power from the Buggy’s battery to the circuit board. When 
the power switch is turned on it, energizes circuit board components. 

I: Interconnect cable: Connects the Buggy’s upper circuit board, which is the top 
orange plastic case on top, to the Buggy’s lower circuit board, which is the lower 
grey plastic case, where the Buggy’s 2 motors and LEDs are located. 



 

 

  
 

Take a few moments with your partner to look through your reflections thus far, 
and decide on what you would like to CHIME! 

 
 

What I learned from my PCB (Printed Circuit Board) research: 
 

➔  
 
 
 

➔  
 
 
 

➔  
 
 
 

➔  



 

 

BRAIN SYNAPSES AND CIRCUIT BOARD TRANSISTORS: 
What’s the Connection? 

 

The human brain and body have millions of connections called synapses. 
Synapses transfer electrical charges (information) back and forth along the 
body’s nervous system. Most everything a human body relies on this system. The 
transfer of signals jumps from synapse nerve to synapse nerve. The space 
between each synapse is very small with a spacing of only 30-50 nanometers per 
synapse (there are 25,400,00 nanometers in an inch). 

 

A computer’s Central Processing Unit (CPU) chip, is the “brain” of the computer. 
It has large numbers of tiny transistors integrated into a small chip. Transistors 
hold a small electrical charge (information) that they hold or transfer to other 
transistors. The CPU may have many billions of transistors in an area the size of 
a human fingernail. That is a spacing of about 14 nanometers per transistor. 



 

 

Designing a CPU, a circuit board, wiring layout, motors and more are some types 
of work that would be done by an electrical engineer! 
How are parts of the Buggy like the parts of your body? 

 
 
 
 

 
 

CPU is like brain The motors are like The buzzer is like 
because it controls an arm or leg because a voice because it 
the Buggy they create movement make noise 

 
 
 
 
 
 
 

 
 

The Buggy’s plastic The circuit board is like 
shell is like skin to a nervous system because 
protect the Buggy it sends and receives signals 



 

 

What I learned from my Human Body and Buggy system research: 

 

Statement: Itty Bitty Buggy system is similar in many aspects to the Human Body 
System 

 
Agree or Disagree with this statement?    

 

Provide Evidence to your claim: 

 

➔  
 
 
 

➔  
 
 
 

➔  
 
 
 

➔  

It’s Chime Time! 



 

 

Analyze It! (Video 2) 
Watch again the video of Itty Bitty Buggy in Motion! (forward, back, left turn, right 
turn, spin, sound, light LED) 

File: Brief Buggy demo.MOV 
 

Think: How does it move? 
What components are causing this function? How? What is sending the signal? 

Components Buggy System Function 
 

  

  

  

  

  

 
ALL SYSTEMS GO! 

 
A system is an organized group of related objects or components that form a 
whole to perform a function(s) 

 
 

Is THIS 
a system? 

 
 
 
 

Based on the videos, the photo on the previous page, and other research from 
Itty Bitty Buggy Sessions 1 and 2 answer the following question: 

Is Itty Bitty Buggy a system? 

Claim:    
 
 



 

 

Evidence to your claim: 
 
 
 
 
 

Diagram and label your evidence! 

 
 
 
 

 

It’s Chime Time! Is this Itty Bitty Buggy a system? What makes a 
system a system? 
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Sessions 3 and 4 
 

What a Clue! 
Get familiar with using the mDesigner Scratch code editor to CODE and so much 
more! 

CODE CLUES QUEST! 
Open your mDesigner Scratch Editor application. If you are using a Chromebook 
it should be in the bookmarks of the browser. If you are using a PC or a MAC it 
should be on your Desktop on your screen. 

 
1. Open the file below to review the basics to using mDesigner Editor keeping 

in mind the questions above 
File: mDesigner Basics - Chromebook.PDF 

2. After viewing and taking notes from the SCRATCH tutorial, as well as 
experimenting on your device with mDesigner, jot down what you learned. 

 
 

Our Notes: 

➔  
 
 

➔  
 
 

➔  
 
 

➔  



 

 

Code Designer Check Point! 
 

What does the process of coding do to improve your thinking skills? 
 

While you are in mDesigner, what part of the screen is the ‘script area’? 
 

 
Where is the toolbar?    

 

What things can you do from the toolbar? 
 
 

What are code blocks? 
 
 

A script is    
 

Every script needs to start with what special code block?   
 

Code blocks are stored on the left side of the mDesigner page. 
 

How do you put code blocks into the script area?    



 

 

Analyze It! 
Look at the code for Itty Bitty Buggy below. 

 

 

Think: If it were a story that you were reading from top to bottom, what would 
happen? 
In the chart below, draw the block next to your story sequence to provide 
evidence. 

CODE STORY 
 

Written story in steps Block Code Block Color 
 

1    

2    

3    

4    

5    

6    



 

 

RUN IT! 
 

Copy the code set above into mDesigner! What happened? 
Compare your “code story” to the Itty Bitty Buggy trial run. 

Differences:    
 

Similarities:    
 
 

LET’S CONTINUE TO Pseudocode! 
Look at the coding blocks below. 

Use the blocks above to make your Buggy do the following: 
We want to make the Buggy do the following steps: 
➔ move straight for 5 seconds at speed 125 
➔  wait 2 seconds, 
➔ turn right at speed 200 for 3 seconds, 
➔ wait 3 seconds, light up LED red, 
➔  wait 5 seconds, 
➔ turn LED off (black) 

 
So THINK: 

- Which blocks would you use? 
- What would the order be? 
- Why did you put the script in that order? 
- How is information getting from your device to the Buggy? 



 

 

Record It! 
 

FILL IN THE CHART BELOW. 
For the ‘Block’ column below place number of the Block code you choose (shown 
as Blocks 1-8 on the previous page) and enter the number. 

Block number Function 
 

  

  

  

  

  

  

 
Code It! 
Use the mDesigner SCRATCH editor! 

 
Test It! 
Run the code. 
What happened?  (failed forward OR met with success) 

 
How can you modify your pseudocode to get the Buggy to run correctly? 

Pseudocode modification:    

What happened during your second trial run?    
 

Write your pseudo code modifications to get the Buggy to run correctly. 

Pseudocode modifications:    

Save It! 
On your device NAME it: Session 3 and 4 with your team’s first names 


