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iCompute (2nd, 3rd) Study Guide 
 

Computing Basics  
The computing basics section on the exam encompasses concepts of hardware, software, 
programming languages, networks, etc. Some basic concepts pertaining to these concepts have 
been gathered in this guide, but this list is not intended to be exhaustive. Links to additional 
resources are provided to supplement this information. 

Additional Resources 
https://edu.gcfglobal.org/en/computerbasics/ 

https://www.britannica.com/technology/computer-programming-language 

 

Computer A computer is an electronic device that stores, retrieves, and 
processes data, and can be programmed with instructions.  
A computer is composed of hardware and software, and can exist 
in a variety of sizes and configurations (mainframe, PC, laptop, 
tablet, phone). 

Hardware Hardware are all the physical components of your computer such 
as the system unit, mouse, keyboard, monitor etc.  Hardware may 
be either an input device or an output device. 

  
Four kinds of devices In this section we talk about four kinds of devices that help 

computers do their job: Input devices, output devices, network 
devices, and storage devices.  
 
Students are not expected to memorize all the devices, but they 
should be familiar with the categories of devices and if told about 
a new device, they should be able to identify which category it 
belongs to.  
 
 

  

Input Devices Input devices are hardware that tell the computer what to do. A 
person uses the input device to put information into the 
computer. 
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Keyboard An input device that has a layout of 
buttons where each button, or key, is 
used to enter text. 
Keyboards may be physical (as on a PC 
or laptop), touchscreen (as on an iPad 
or tablet), or even projected. 

 

Mouse A pointing device that allows input of 
spatial data (location on the screen) to 
the computer by detecting movement 
across a physical surface. 

 

Touch pad A touchpad is a pointing device 
featuring a tactile sensor, a specialized 
surface that can translate the motion 
and position of a user's fingers to a 
relative position on the operating 
system that is outputted to the screen.  

 

Touch screen A touchscreen is an electronic visual 
display that the user can control 
through simple or multi-touch gestures 
by touching the screen with a special 
stylus/pen and-or one or more fingers. 
The touchscreen enables the user to 
interact directly with what is displayed, 
rather than using a mouse, touchpad, 
or any other intermediate device. 
Could also be the credit card signing 
screen at the store or a Waco tablet. 

 

Scanner A scanner is a device that captures 
images from photographic prints, 
posters, magazine pages, and similar 
sources for computer editing and 
display. Scanners come in hand-held, 
feed-in, and flatbed types and for 
scanning black-and-white only, or 
color. 

 

Joystick/game pad A joystick is an input device consisting 
of a stick that pivots on a base and 
reports its angle or direction to the 
device it is controlling. 

 

Camera/Video 
Camera/Webcam/Kinect 

A camera or webcam is a video capture 
device that feeds or streams its video 
to the attached computer.  This can be 
done in real-time, meaning that the 
image is transmitted as it is being 
recorded, or the video can be recorded 
for future playback. 
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Microphone A microphone can be attached to a 
computer to input captured sounds. 
Similarly to the webcam, this data is 
sent to the computer as it is captured, 
but can be used in real-time or 
recorded for future playback. 

   
  

Output Devices How the computer shows you what it is doing. A computer uses 
output devices to put information out into the world, or give it to 
people. 

 

Monitor (screen) A monitor is an output device attached 
to the computer that is sent visual 
representations of data to be 
presented to the user.  Although this 
data is still 1s and 0s, the monitor, 
along with the video card, can interpret 
the data as colors and positions.  The 
units for visual display are pixels (short 
for picture element).  The greater the 
number that can be displayed within a 
certain distance (usually an inch), the 
clearer the image.  Low resolution (low 
pixel density) images appear blocky 
(think Minecraft). 

 

printer A printer is an output device attached 
to a computer for the purpose of 
creating an ink-and-paper copy of some 
data (like a document or picture). 
Depending on the type of printer, this 
is done with an ink cartridge or a 
ribbon.  Ink is applied to the paper in 
the appropriate patterns as the paper 
is fed through the machine. 

 

Lights Computers often have many lights, 
usually LEDs (light emitting diode) that 
provide information about what the 
computer is doing. Examples include a 
power light, a hard drive activity light, 
and a network activity light. 

   

Storage devices Storage devices are how a computer remembers information. 
When you type letters on a keyboard, they show up on the screen 
and they stay there. In order for them to stay there, the computer 
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needs to remember which letters you typed. That information is 
kept in a storage device. 
 
 

 

Hard Drive/Hard Disk A hard drive, sometimes known as a 
hard disk, is a data storage device used 
for storing and retrieving digital 
information using one or more rigid 
("hard") rapidly rotating disks (platters) 
coated with magnetic material.  The 
data from these platters is read or 
written by a magnetic head on an 
actuating arm, which is passed over the 
platter. 

 

Floppy Disk A floppy disk is a method for saving 
data to a removable device, which can 
then be swapped out or used in 
another computer.  These disks could 
only store a very small amount of 
information ( commonly up to 
1.44MB), and as such are not used 
frequently any longer. 

 

CD-ROM / DVD-ROM A Compact Disk Read-Only Memory 
disk or CD-ROM, or Digital Video Disk 
(DVD) is a removable memory device 
for storing data optically.  A laser is 
projected along the disk and can read 
variations in the surface of the disk, 
which it then interprets as data.  Small 
disruptions, such as smudges or 
scratches could impair the ability to 
interpret the data, and could cause 
issues. 

 

USB/Flash/Thumb Drive Another form of removable storage is 
the flash, thumb, or jump drive (lots of 
names for the same thing).  This device 
stores the electrical state representing 
a bit of data, even when the device is 
not connected to power, and can be 
read through the Universal Serial Bus 
by inserting the drive into the correct 
port (with the correct side up). This 
type of drive is quite popular and drives 
with very large storage capacity are 
fairly inexpensive. 
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RAM Random Access Memory or RAM is 
sometimes referred to simply as 
memory.  RAM is way of storing data 
temporarily.  Once the computer is 
shutdown all the information in RAM is 
lost.  Think of RAM like a shelf.  You put 
data or applications on the shelf for 
easy access (so you don’t have to dig 
through your closet to find and bring it 
out).  When you are done with the data 
you take it off the shelf to make room 
for the next thing you need quick 
access to. 

   

Network Devices Computers use network devices to talk to other computers. When 
you use a browser to read a web page, your computer is using a 
network device to get the contents of the page from another 
computer somewhere in the Internet.  The Internet is made from 
many computers talking to each other around the world using 
network devices. 

 

Network Card A network card (sometimes network 
interface card or NIC) is a device that is 
used to connect your computer to 
other computers. This can be done 
using a cable, like Ethernet, or 
wirelessly through radio frequencies, 
like WiFi.  The network card is often 
connected to a router or switch, which 
helps pass the network traffic into the 
internet. 

 

Modem A modem is another device for 
connecting to the internet.  Modems 
use the same technology as old 
telephones.  They send audio signals 
which travel through physical phone 
lines and are interpreted by another 
modem at their destination. 
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Bluetooth Bluetooth is a technology based on 
radio that is used for wireless 
communication over short distances. 
Compared to WiFi, Bluetooth devices 
use less power and are smaller and 
cheaper, which means they can be built 
into many devices that aren’t full 
computers, like headphones.  

 

 

Software 
The physical parts of a computer are called hardware, but the information stored in a computer 
is called data. There are many different kinds of data, such as documents, sound files, pictures, 
movies, and many more.  

Software is a special kind of data, which consists of instructions that tell the computer how to 
perform complex tasks, like playing a movie on the screen or fetching a web page from the 
internet. A piece of software is called a program, or an application, or an app.  Games like 
Solitaire or Minecraft are software. Browsers like Chrome or Firefox are another kind of 
software. Even operating systems like Windows or MacOS are special kinds of software. 

Software programs consist of machine-language instructions that can be executed by computer 
hardware. Binary instructions are very hard for humans to read or write. Instead, we write what 
we want the computer to do in a special language called a programming language. That 
becomes the code for a software program, and when we talk about coding, what we mean is 
using a programming language to create code that can be turned into software. We use other 
programs called compilers or interpreters to convert code into binary instructions that a 
computer can understand and execute. 

Programming and Software have a lot of special terms. Here are some examples of important 
terms. 

Variable Variables are a way to store data within a 
program. The value of a variable can change. 
For example 
var fruit = ‘apple’ 
fruit = ‘orange’ 
fruit = ‘banana’ 
The variable fruit has different values and can 
be changed as many times as you want. 
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Constant Constants are another way to store data in a 
program. These values, however, cannot 
change. Once a constant is set it cannot be 
reset. 
const FREEZING_TEMP = 32 
 
This is never changed. In many languages 
constants are capitalized to show they are 
different from variables.  

Function Functions are sets of coding instructions that 
perform a task in a program. This is very 
useful if you wish to perform this task multiple 
times in your program. Once defined, a 
function can be “called” to perform its task. 
Functions can also be passed information 
related to the task they are performing. For 
example a calculator program might have a 
function called ‘Add’ which takes two 
numbers, adds them together and returns the 
sum like this: 
 
function add(number1, number2)  
  return number1 + number2 
 

Looping Looping is the act of repeating instructions. 
Loops can be set to run a number of times, 
like “repeat 2 times”. They can also run until a 
condition is met, such as “repeat until you 
reach the end”. There is even a special type 
of loop that runs forever, called an infinite 
loop! The computer program will repeat the 
instructions over and over while the program 
is active. 
 
An example of a for loop (a common type) 
 
for(int i = 0; i<10; i++) 
  Print “Hi” 
 
This would print “Hi” 10 times. 

Branching Branching is how a program decides between 
two or more options. The most common form 
of branch statement is an if-then statement. 
This says that if a condition is true, then 
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execute these instructions. If it isn’t true, it 
wouldn’t perform the instructions. There is 
often an else clause as well so that if the 
condition is false it does something different 
than if it is true. 
 
if( isAwesome == true ) 
  Print “Awesome” 
Else 
  Print “Bummer” 
 
This branching statement would look at the 
value of the isAwesome variable. If that 
variable equaled true (by setting it like var 
isAweseome = true) it would print 
“Awesome”, but if that variable was false it 
would print “Bummer”. 
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Programming Languages 
Computers do not understand natural languages such as English or French, but they do 
understand special languages called programming languages. These languages are the way 
that humans can pass instructions to computers. Computer languages can be low-level or 
high-level. 
 
*NOTE: Low-level and high-level languages are presented for information only and will 
not be expected for the test. 

Low-Level Programming Languages 
These languages require very little translation for a computer to understand. They are machine 
languages or assembly languages which use binary or hexadecimal (or similar numeric 
representation) commands to relay their commands to the computer. The following is an 
example program written in machine language: 
 
8B542408 83FA0077 06B80000 0000C383 
FA027706 B8010000 00C353BB 01000000 
B9010000 008D0419 83FA0376 078BD989 
C14AEBF1 5BC3 
 
Since this type of program is difficult for humans to read or write, advances were made to help. 
One of the first language advances was assembly language, which gave the programmer some 
easier constructs that they could use for common functions, below is an example of assembly 
language: 
 
fib: 
    mov edx, [esp+8] 
    cmp edx, 0 
    ja @f 
    mov eax, 0 
    ret 
  
    @@: 
    cmp edx, 2 
    ja @f 
    mov eax, 1 
    ret 
  
    @@: 
    push ebx 
    mov ebx, 1 
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    mov ecx, 1 
  
    @@: 
        lea eax, [ebx+ecx] 
        cmp edx, 3 
        jbe @f 
        mov ebx, ecx 
        mov ecx, eax 
        dec edx 
    jmp @b 
  
    @@: 
    pop ebx 
    ret 
 
Both of these examples are instructions for calculating a Fibonacci sequence. 

High-Level Programming Languages 
Because low-level languages were difficult for humans to read or write, high-level languages 
were developed that allowed programmers to use more natural language to pass instructions. 
These instructions are translated into machine language by various mechanisms, such as 
compilers or interpreters. The following program is the same fibonacci calculator in the C# 
language: 
 
public static int Fib(int n)  

    {  

        if (n <= 1)  

        {  

            return n;  

        }  

        else 

        {  

            return Fib(n - 1) + Fib(n - 2);  

        }  

    }  

 
High-level languages such as this are among the most commonly used by modern 
programmers. 
 
Below is a timeline of some of the most popular programming languages and the year they were 
introduced.  
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NOTE: The year these languages were introduced is not important for the test, but 
knowing the names of the most popular programming languages could appear as part of 
the test. 
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Programming languages wax and wane in popularity, with some languages being popular for 
decades, where others become popular for a time but then are discarded in favor of new 
languages.  
 
NOTE: The percentages here are for information only and will not be part of the test. 

 

Pathing Algorithms  

Additional Resources 
Decomposition - https://www.bbc.co.uk/bitesize/topics/zkcqn39/articles/z8ngr82 
 
Computers do not have the ability to follow complex instructions like humans. If you tell a person 
to “go over there and get that apple”, most people would be able to follow those instructions and 
bring you the apple. If you tried to give that command to a computer, it wouldn’t know where to 
begin. Computers are designed to execute one task at a time, and they don’t handle any 
ambiguity well. To be able to provide instructions to perform a task to a computer, you must first 
break down the task into each step necessary to accomplish that task. While the computer 
wouldn’t understand “go over there and get that apple”, it might understand something like:  

Move forward 3 steps 
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Extend Arm 
Grasp Apple 
Lift Apple up from table 
Turn 180 degrees to the right 
Move forward 3 steps 
Lower apple into my hands 

This may seem silly and overly specific, but these kinds of discrete tasks are required for a 
computer to know how to perform any task. 
 
The way that you give these instructions to a computer by defining each step is called an 
algorithm.  Breaking complex tasks into an algorithm is called decomposition. This is a critical 
part of designing computer programs. See the link in Additional Resources for more information 
on how to use decomposition in computer programming. 
 
One of the easiest (and most fun) ways to approach creating algorithms is to command a robot 
(imaginary works best) to move around. 
 
Because a robot cannot understand commands like “go over there”. You have to determine the 
path you want the robot to travel, and break that path into small steps. These are often 
commands like move forward, turn right, or turn left.  
 
For the Pathing Algorithm section of the test, you will need to guide an imaginary robot around 
obstacles on a map. Along the way there may be things that you will need to command your 
robot to do. 
 
Consider the following example: 
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This robot squirrel is hungry for energy acorns! Guide the robot squirrel around the trees 
and then command it to eat the acorn. 
 

In order to accomplish this task, you need to look at the path the squirrel will have to travel to 
get to the acorn. Let’s break this down in English: 

Turn Left 
Move Forward 3 squares 
Turn Right 
Move Forward 2 squares 
Turn Right 
Move Forward 1 square 
Turn Left 
Move Forward 3 squares 
Turn Left 
Move Forward 1 square 
Eat the Acorn! 
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*NOTE: This path placed the squirrel on top of the acorn, not beside it. 

 
For the test, metal boards with magnetic code tiles will be used to move the imaginary robot 
around. Please see the code tiles section below for examples of the code tiles that will be used. 

 
Let’s look at how we would solve the problem above with the code tiles. 

 
 
The code tiles represent instructions that would be given to a computer. For example, in Scratch 

 would be equivalent to  
 
But there is an even better way to solve this problem using the code tile for repeating. This 
helps to remove code redundancy and uses appropriate language features. See the sections of 
Code Quality and Efficiency below for more information on what makes this better. 

 
 
 
Code Tiles 
 

Move Forward This tile instructs the robot to move one square in the 
direction the robot is facing. 
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Move Backward This tile instructs the robot to move one square in the 
direction opposite of where the robot is facing. 
 

Turn Right This tile instructs the robot to change the direction it is 
currently facing 90 degrees to the right. NOTE: This does not instruct the robot to MOVE right, it 
will stay on its current square and re-orient to the new direction. 
 

Turn Left This tile instructs the robot to change the direction it is 
currently facing 90 degrees to the left. NOTE: This does not instruct the robot to MOVE left, it 
will stay on its current square and re-orient to the new direction. 
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Do Action This tile instructs the robot to perform an action. This will be coupled with a 
symbol for the action (see the acorn example below). 

Do Action: Eat Acorn This is an example of an action command. It 
commands your robot to eat the acorn.  
 
Repeat 

 
The repeat tile is used to repat the command tile following it the number of times indicated on 

the tile. An example might be which would repeat the move forward command 
three times. 
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Practical Computing 

Additional Resources 
https://scratch.mit.edu/ 
https://scratch.mit.edu/projects/editor/?tutorial=getStarted 
https://scratch.mit.edu/starter-projects 
 

Scratch is a programming language developed at MIT as an educational tool for beginning 
software development. It is a puzzle-based visual language that allows users to construct 
programs by fitting together programming constructs such as listeners, loops, and branches as 
differently colored pieces. Scratch is designed to only allow pieces that should work together to 
fit.  

 

For example, branch statements require a condition to determine with branch will be entered. 
Conditional operations are a hexagonal shape, and branches only accept hexagonally-shaped 
puzzle pieces.  

Branching Statement:  

 Conditional:  

Adding a conditional to a branching statement: 

  

Pieces are color-coded to help keep track of similar functions. For example, all 
movement-based coding constructs are blue, whereas all event listeners are gold. 
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Please see the tutorials listed in the Additional Resources section for instructions on how to get 
started in Scratch. 

Code Quality and Efficiency 

There are many ways to construct programs to solve a given problem. This means that there 
are no right or wrong ways to program a solution to a problem. However, there are factors that 
are generally accepted as being necessary to write “good code”. Depending on the type of 
programming, these can vary, but there are a few concepts that hold true for all languages. 
 

Code Quality 

● DRY principle - Don’t repeat yourself. Duplicate code is hard to read, maintain or extend. 
Avoid redundant code where possible. When you find yourself writing the same 
instructions multiple times, see if a loop or function (or block in Scratch) can be used to 
simplify your code. 

● KISS principle - Keep it Simple, Silly! When code becomes overly complex it is hard to 
read and understand. This makes is harder to maintain. 

● Name things carefully - Variables, constants, functions, etc. all have labels that identify 
them. Make sure that your labels are easy to understand and tell people what they are 
used for. 

 

Code Efficiency 

● Fewest instructions - Programs with fewer instructions work faster and are easier to 
read. This is a very important measure, since it allows applies to the KISS and DRY 
principles above. 

● Use the language features - Things like loops (repeats), branching statements 
(if-then-else), functions, etc. to make code easier to write and understand.  

● No unnecessary code - Leaving code that doesn’t work, or doesn’t help solve the 
problem decreases the efficiency and readability of code. Make sure that all of the code 
in your program is needed. 

 
Below is an example of code written in Scratch that is NOT efficient or good quality 
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It has redundant instructions. It does not effectively use language features. 
 
Below is the same code, written in a better way. 
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This code still moves the sprite four steps, but it uses fewer instructions. It makes use of the 
repeat feature of the Scratch language. It also removes the redundant code (the extra move 
instructions). 
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