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Chapter 9: Simple JavaScript  

 

 

 

 

 

 

 

9.1 Theory: JavaScript Today 

JavaScript is the most used programming language in the world; and this is for 

good reason too. JavaScript is a powerful, yet light language that can be used to 

manipulate web pages, particularly on the client side (the user’s own 

computer/device). One reason that JavaScript is so popular is that it is supported 

by all modern-day browsers and the majority of Internet-ready devices, including 

mobile phones and tablets. 

JavaScript Uses 

JavaScript has many uses, including changing the content (or more specifically a HTML element and/or HTML attribute) 

on a web page dynamically, without the need for the web page to be refreshed in the browser. JavaScript can also 

manipulate more than HTML, it can also be used to manipulate CSS; for example, the appearance (style) of content 

can be changed when clicked upon. However, perhaps one of the most useful characteristics of JavaScript is that it 

can be used to validate web forms; for example, to ensure that the user enters a valid phone number and/or postcode 

upon entry. This is a popular technique among web developers because it can be used to reduce the stress of a 

webserver (as there is less need for the server to validate incoming data).  

JavaScript Declaration 

Implementing JavaScript in a HTML document is similar to using CSS; the JavaScript syntax can be placed into the 

body of a document, into the head of a document or even into a completely separate JavaScript (*.js) file. In any case, 

the JavaScript must be placed between the opening and closing script tag <script></script>. Below are some 

examples of how JavaScript can be declared inside a HTML document:   

 

 

 

 

 

  

... 

<head> 

<script> 

<!--JavaScript Here--> 

</script> 

</head> 

... 

... 

<body> 

<script> 

<!--JavaScript Here--> 

</script> 

</body> 

... 

... 

<head> 

<script 

src="myExternalScript.js">

</script> 

</head> 

... 

Learning Outcomes: 

 Identify the benefits and uses of JavaScript 

 Identify the key components of the JavaScript language, 

including selection, iteration, variables, functions and the 

DOM 

 Implement simple JavaScript into a web page 

Prerequisite Knowledge: 

 Complete Chapter 8 

 Be confident in implementing CSS and HTML  

syntax to a high standard 

 Understand HTML structure (i.e. attributes, etc.) 

 Understand the rules of BODMAS calculations 

 Cached Property Method Object Variable Concatenate 

HTML Tip! 

JavaScript is not to be 

confused with Java; 

they are two completely 

different languages. 
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9.2 Practical: Simple JavaScript Examples  

Manipulating HTML Elements 

JavaScript is not the easiest programming language to start with, but like most programming languages the skills, once 

learnt, are transferable. The best way to learn JavaScript is to examine some simple examples and then try them out 

in practice. Below is a simple script written in the JavaScript language, which will manipulate the content of a paragraph 

once a button is clicked by the user.  

On examination of the HTML button, notice that there is an attribute called ‘onclick’. This is referred to as an ‘event’; 

to be specific this is an ‘on click event.’ In other words, when the button is clicked on by the user, the contained 

instructions are executed by the browser. Events will be examined in detail later in the chapter. The document syntax 

is an object that represents the web page; this object contains all 

other objects in the web page too; for example, paragraphs, tables 

and headings. The document is always referred to when accessing 

any document (web page) object (in other words, a HTML element). 

The getElementById('y') method is used to identify the HTML 

element (object) with the name ‘y’. Once found, the element can be 

manipulated. Once the object / HTML element is identified, its 

properties can be influenced. In this example, the innerHTML property is set, using the assignment operator (=), to 

‘Hello’. The innerHTML property manipulates the contained text between an opening and closing tag. Therefore, in 

this example, the paragraph tags identified with the id ‘y’ will have its contained text (once the button is clicked) changed 

from ‘Click the button below!’ to the word ‘Hello’.  

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

HTML Tips! 

In JavaScript to perform mathematical 

operations the following symbols are 

used: + addition, - subtraction, / 

divide and * multiply.  

 

<!DOCTYPE html> 

<html> 

<head> 

 <title>JavaScript is cool!</title> 

 <meta charset="UTF-8"> 

</head> 

<body> 

      <p id="y">Click the button below!</p> 

<button type="button"  

onclick="document.getElementById('y').innerHTML='Hello'">Hello World</button> 

</body> 

</html> 

 

HTML Tips! 

JavaScript is a case-

sensitive language; for 

example, the letter ‘a’ is 

considered different to an 

uppercase ‘A’. 

 

HTML Tips! 

Using an external JavaScript file (*.js 

file) has more advantages than 

embedding JavaScript directly into a 

single web page. For example, it 

enables the HTML and JavaScript syntax 

to be easily read and thus maintained. 

More importantly, it improves the load 

time of web pages as the file can be 

‘cached’ by the browser. Cached refers 

to content that is stored for later use. 

 

Activity 9.1 

Create a single web page that includes three paragraphs and 

three buttons. Each button should be assigned to a paragraph, 

and once clicked should manipulate the assigned paragraph’s 

content. Style the paragraphs so that each is different in 

appearance. The content of the paragraphs can be on any 

appropriate topic.   
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Manipulating HTML Attributes 

The previous script manipulated the inner content of a HTML element; it is also possible in JavaScript to manipulate 

the attributes of a HTML element. Below is a simple example of how this can be achieved in JavaScript. To be specific, 

the value (square.png) of the src attribute, belonging to the image element, is changed to ‘triangle.png’, resulting in 

the image changing without the need for the browser to refresh. Notice that the id attribute is still used to identify the 

specific object / HTML element to manipulate. The ‘src’ property is set using the assignment operator (=). 

 

  

 

 

 

 

 

 

Manipulating CSS Styles 

Manipulating CSS styles with JavaScript is as easy as manipulating HTML elements and their attributes; below is a 

simple example of how this can be achieved. Notice that the CSS property to be influenced is typed after the ‘style’ 

keyword; the assignment operator (=) is then used to set the value accordingly. In this case, the colour property is 

manipulated and changed to the colour pink.     

 

 

 

 

 

 

 

 

 

  

<!DOCTYPE html> 

<html> 

<head> 

 <title>JavaScript is cool!</title> 

 <meta charset="UTF-8"> 

</head> 

<body> 

      <img id="y" src="square.png" alt="shape"><br> 

<button type="button"  

onclick="document.getElementById('y').src='triangle.png'">Change Me!</button> 

</body> 

</html> 

 

<!DOCTYPE html> 

<html> 

<head> 

 <title>JavaScript is cool!</title> 

 <meta charset="UTF-8"> 

</head> 

<body> 

      <p id="y">Click the button below!</p> 

<button type="button"  

onclick="document.getElementById('y').style.color='pink'">Change Me!</button> 

</body> 

</html> 

 

HTML Tips! 

JavaScript can use either single or double quotations; however, if 

quotes are required to be used inside other quotes, then the other 

type of quote is used. For example, both of these are acceptable: 

"document.getElementById('y').src = 'triangle.png'" 
'document.getElementById("y").src = "triangle.png"' 

Activity 9.2 

Create a single web page 

that demonstrates how to 

manipulate the style(s) and 

attribute(s) of a HTML 

element using JavaScript. 

Experiment with different 

HTML elements, attributes 

and CSS properties.   
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Multiple JavaScript Statements 

The previous JavaScript examples demonstrate how to manipulate a HTML element, an attribute and a CSS style; 

however, each example only includes one JavaScript statement. Below is an example of how multiple JavaScript 

statements can be added to an event (in this case to the onclick event); it is achieved by adding a semi-colon (;) to 

the end of each written statement inside the containing double quotes.  

 

 

 

 

 

 

 

 

 

Functions 

Although it is possible to add multiple JavaScript statements to an event attribute, it is generally not considered best 

practice. Instead, it is preferred that functions are used to hold the statements; a function is a container that is used to 

group statements together. There are numerous benefits of using functions, such as structuring code so it is more 

legible and enabling the same code to be used again. Below is a correction of the code above; the JavaScript syntax 

is now placed into a function, which is then called once the button is clicked by the user. Functions must be placed 

between the opening and closing <script> tags; the name of the function is specified after the function keyword. 

The opening and closing curly bracket ({ }) determine the start and end of the function and are used to contain the 

statements. Two brackets are also placed after the name of the function. 

 

 

 

 

 

 

 

 

  

<!DOCTYPE html> 

<html> 

<head> 

 <title>JavaScript is cool!</title> 

 <meta charset="UTF-8"> 

<script> 

function addStyle(){    

document.getElementById('y').style.color='red'; 

document.getElementById('y').style.fontSize='25px'; 

document.getElementById('y').style.backgroundColor='skyblue'; 

} 

</script> 

</head> 

<body> 

      <p id="y">Click the button below!</p> 

<button type="button" onclick="addStyle()">Change Me!</button> 

</body> 

</html> 

 

<!DOCTYPE html> 

<html> 

<head> 

 <title>JavaScript is cool!</title> 

 <meta charset="UTF-8"> 

</head> 

<body> 

      <p id="y">Click the button below!</p> 

<button type="button"  

onclick="document.getElementById('y').style.color='red'; 

document.getElementById('y').style.fontSize='25px'; 

document.getElementById('y').style.backgroundColor='skyblue';">Change 

Me!</button> 

</body> 

</html> 

 

HTML Tips! 

Use the semi-

colon (;) to 

specify the end 

of an instruction! 
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Variables 

Variables are important in every programming language, JavaScript is no different. A variable is a ‘pocket’ of memory 

that can be used to temporarily store data values; once stored the contained values can be referred to and/or 

manipulated. Variables are similar to algebra, in the sense that a variable can have a value and be used in an 

expression; for example, ‘total = price + VAT’. Be aware that this is not strictly algebra, because in JavaScript the 

equals symbol (=) means ‘assign a value to’ not ‘equal to’; the double equals symbol (==) refers to ‘equal to’ in 

JavaScript.     

In JavaScript, variables are declared by using the var keyword followed by the variable name. The assignment 

operator (=) is used to assign a variable a value, although variables do not necessarily have to have a value when they 

are initially declared. Variable names are case-sensitive and must be unique. Be aware that variable names cannot 

contain spaces; however, the underscore character can be used to represent a space. Variable names should begin 

with a letter, but can contain numbers and some symbols, such as the dollar symbol ($). Certain words are also 

reserved by the JavaScript language and thus these cannot be used as variable names either; for example, ‘if’ and 

‘else’. 

In the example below, variables x, y and z (inside the myVariable function) are used to store numeric values, before 

they are then added together and stored in a variable called ‘answer’. The data stored in the answer variable, when 

the function is called, will then be printed to the paragraph with the ‘y’ id.  

 

 

 

 

 

 

 

 

 

 

 

 

  

<!DOCTYPE html> 

<html> 

<head> 

 <title>JavaScript is cool!</title> 

 <meta charset="UTF-8"> 

<script> 

function myVariable(){  

 var x = 25; 

 var y = 20; 

 var z = 5; 

 var answer = x + y + z; 

document.getElementById('y').innerHTML= "Answer = " + answer; 

} 

</script> 

</head> 

<body> 

      <p id="y">Click the button below to find the answer!</p> 

<button type="button" onclick="myVariable()">Add Me!</button> 

</body> 

</html> 

 

HTML Tips! 

In JavaScript the plus symbol (+) has two meanings; it can be used for 

addition (to add numeric values together) or for concatenation; the term 

concatenation means ‘join together’. Therefore, the syntax "Answer = " + 

answer; (from the example above) will concatenate (join) the literal string 

‘Answer = ’, to the data value stored in the answer variable. String is the term 

used to describe text-based characters in programming. Be aware that a 

space character is added after the equals symbol (=) so that the answer 

value does not appear immediately after the equals symbol on the web 

page.     

Activity 9.3 

Create a single web page 

that uses a JavaScript 

function and variables to 

multiply two numbers 

together, before printing 

the answer into a 

paragraph once a button 

is clicked by the user.  
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The Simple Calculator 

Variables can store numbers (such as the value 101) and text values (such as ‘Joe Blogs’). In programming, text values 

are mostly referred to as ‘strings’ or ‘literals’ and whole numbers are referred to as ‘integers’. In many programming 

languages it is important to set the data type of variables when declaring them; for example, the variable will hold 

‘string’ or ‘integer’. JavaScript, however, is different: the data type of a variable is determined by the value that is placed 

inside it. For example, the statement [var x = 25;] would create an ‘integer’ variable, and the statement [var x = 

"James";] would create a ‘string’ variable; it is important to note that any value inside single quotes or double quotes 

alike is considered as a string.   

In the example below two buttons are used to gather input from the user and store them into two variables, my_num1 

and my_num1. Once the variables have a value, they are then added together and stored into the variable called 

my_answer, before printing that value to the web page. There is not much that is new in this example, only the 

statement [parseInt(document.getElementById("num1").value);]. This statement is used to find the textbox 

with the ID ‘num1’, before retrieving its current value. The parseInt() method is then used to convert the retrieved 

value into an integer. This is necessary because when numbers are entered into a textbox they are considered as text 

(string) and not as numbers, meaning that the computer will not add them together; put simply the computer views the 

entered values as "45" + "55" and, therefore, will concatenate them together, producing the answer 4555. Using 

the parseInt() method will turn the input into a number; therefore, the computer will see the values as 45 + 55 and 

produce the desired answer of 100.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

<!DOCTYPE html> 

<html> 

<head> 

 <title>JavaScript is cool!</title> 

 <meta charset="UTF-8"> 

<script> 

function myCalc(){  

 var my_num1 = parseInt(document.getElementById("num1").value); 

 var my_num2 = parseInt(document.getElementById("num2").value); 

 var my_answer = my_num1 + my_num2; 

document.getElementById('answer').innerHTML= "Answer = " + 

my_answer; 

} 

</script> 

</head> 

<body> 

      <form> 

  Number 1: <input type="text" name="number1" id="num1"><br> 

  Number 2: <input type="text" name="number2" id="num2"><br> 

<button type="button" onclick="myCalc()">Add Me!</button> 

 </form> 

 <p id="answer">Click the button above to find the answer!</p> 

</body> 

</html> 

 

HTML Tips! 

The space between JavaScript statements is 

referred to as ‘white space.’ This does not 

affect the program in any way; therefore, 

add spaces to make code more legible! 

 

Activity 9.4 

Create a single web page that uses a JavaScript function, variables and textboxes to create a simple 

calculator. The calculator should allow the user to enter three numbers. The first two numbers should be 

added together, and the answer multiplied by the third number. The final answer should be printed to 

the web page when a button is clicked. 
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9.3 Theory: Selection and Comparison  

All of the scripts written above are linear in fashion and provide no ‘choices’ for the user. Most modern applications 

today (unless they are specifically written batch programs) require choices to make them interactive for a user; for 

example, an iPhone would not be much use to the user if they could not ‘choose’ to call somebody or to open a specific 

application. This ‘choice’ is made available through selection. There are different selection techniques available in 

JavaScript, but one of the most common is an ‘if statement’.   

If Statements 

If statements are fundamental in all programming languages; they allow selection in a program/script. In other words, 

they allow alternative paths in the code to be followed or avoided. The principles of an if statement are the same in all 

languages, only the syntax may differ. If statements use Boolean operators to determine if a condition is true or false. 

Common operators include < (less than), <= (less than or equal to), == or === (equal to), != or !== (not equal to), > 

(greater than) and >= (greater than or equal to). The logic of an if statement is demonstrated in the illustration below: 

 

 

if(this condition is true){ 

      //then do this code 

} 

//script code 

 

 

JavaScript syntax stipulates that the condition is placed between the brackets, following the [if] keyword; the condition 

uses Boolean operators to determine if the condition is true or not. If the condition is true, then the code between both 

curly brackets [{ }] is executed. If the condition is false, however, then the code inside the if statement is skipped and 

the browser continues the execution of the rest of the code. 

 

 

 

 

 

 

  

 Condition? Execute Code 
True 

F
al

se
 

Continue Program 

Marks the start of 

the if statement  Marks the end of the if statement  

HTML Tips! 

In JavaScript, the single equals sign is used to assign a variable a value, e.g.  “z = 5.” 

However, two or more equals symbols are used when making comparisons, e.g. “if(x == 

6)”. Two equals symbols (==) means ‘equal to’ in value, and three equals symbols (===) 

means ‘equal to’ in both value and type. Consider the following example; 

 

1 == "1"   //outputs true, same value 

1 === "1"  //outputs false, same value but are of different type 

The same principles apply to the inequality (or not-equal-to) operators; != and !==. 
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9.4 Practical: Implementing Simple Selection   

My First If Script 

The example below demonstrates a simple if statement that compares the 

value of x to determine if a condition is true or false. Notice that if the condition 

is true (x has a value of less than 10) then both statements are printed to the 

web page. If the condition is false, only the end statement is printed. Here’s a 

conundrum: ‘if x has the value 10, what will the output be?’  

 

 

 

 

 

 

 

 

 

 

 

 

 

More Conditions – AND & OR 

A second (and more) condition(s) can be added using the 

keyword [&&] (which is short for ‘and’) between two 

conditions; for example, [if(y > 5 && y < 10)]. The 

previous condition now states that y has to be more than 5 

and less than 10. When using the [&&] keyword, both 

conditions must be true before the code contained in the if 

statement will execute. Alternatively, the keyword [||] (which is short for ‘or’) can be used to execute code if any of the 

two (or more) conditions are found to be true. The JavaScript syntax for using multiple conditions is shown below: 

 

 

if(z == 5 || y == 10) {  
      //then do this code 
} 

//script code 

 

If z is equal to 5 or y is equal to 10 then… 

<!DOCTYPE html> 

<html> 

<head> 

 <title>JavaScript is cool!</title> 

 <meta charset="UTF-8"> 

<script> 

function myIf(){  

var x = 5; 

if (x < 10) { 

        document.write("<p>Your number is less than 10</p>");  

    }  

document.write("<p>I will run anyway!</p>"); 

} 

</script> 

</head> 

<body> 

<button type="button" onclick="myIf()">Click Me Please</button><br> 

</body> 

</html> 

 

Activity 9.5a 

Experiment with the value of x 

in the script below and check 

the results. Try the following 

numbers: 9, 10, 11 and 12. 

HTML Tips! 

In the above example, the 

document.write() method is used to print 

paragraph tags/elements and content directly 

to the web page.  

 

Activity 9.5b 

Create a JavaScript function 

that implements an if statement 

to test variable z, to determine 

if its value is greater than or 

equal to 10 and less than or 

equal to twenty. Change the 

value of z several times to test 

the statement. 
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9.5 Theory: Extended Selection   

Extending If, with Else and Else If 

Sometimes developers find that a single conditional statement is simply not enough! Take, for example, a driving 

licence script that requires three possible outcomes based on the number of points issued to the driver. This would 

require more than one condition (if statement). However, (as illustrated in the example syntax below) the programmer 

cannot use separate if statements, because if a driver is issued with more than 12 points then all three statements 

would execute (as all conditions would return true).  

 

 

  

 

 

 

 

However, the [else if] keyword can be used to 

extend an if statement by adding additional 

conditions to check if the previous condition returns 

false. This method is much more efficient than 

writing many individual if statements. The [else] 

keyword is also useful and can be used to catch any 

other possibilities if all conditions return false. The 

logic of an extended if statement is shown to the righ. 

if(this condition is true){ 

      //then do this code 

} else if(this condition is true){ 

      //then do this code 

} else if(this condition is true){ 

      //then do this code 

} else if(this condition is true){ 

      //then do this code 

} else { 

       //if all else fails...  
       //then do this code 

} 

//script code 

 

  

var points = 13; 

if(points >= 12){ 

     document.write("<p>Disqualified!</p>"); 

} 

if(points >= 6){ 

     document.write("<p>Warning!</p>"); 

} 

if(points >= 3){ 

     document.write("<p>Drive Safer!</p>"); 

} 

 Condition 1? Execute Code 
True 

F
al

se
 

Continue Program 

 Else If  

Condition 2? 

F
al

se
 

 
Else If  

Condition 3? 

True 

True 

Execute Code 

Execute Code 

Else Code 

False 
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9.6 Practical: Implementing Extended Selection   

My Extended If Script 

The example below demonstrates an extended if statement that 

compares the value of x against multiple conditions; if a condition 

returns true, then its code will be executed and the flow of the if 

statement will end. If all conditions in the statement return false, 

however, then the else code will be executed.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The order of an if statement is important and it will impact upon a written script. Consider this example:  

if(x > 5) {//say more than 5} 

else if(x > 10) {//say more than 10} 

else if(x > 15) {//say more than 15} 

If x has the value 16 which condition will execute? The answer is ‘say more than 5’. Unfortunately, many beginners 

expect the answer to be ‘say more than 15’. They fall for the trap of thinking that a browser will choose the most logical 

condition out of all the possible conditions and execute its contained code. Remember, a script always executes in 

sequence; each condition is checked in order, starting with the first condition. If the first condition is true, none of the 

other conditions will be inspected or executed. The following code would be much more efficient: 

if(x > 15) {//say more than 15} 

else if(x > 10) {//say more than 10} 

else if(x > 5) {//say more than 5} 

Activity 9.6a 

Experiment with the value of x (in the 

script below) and check the results. Try 

the following numbers: 9, 10, 45, 50, 

55, 70, 100 and 110. 

<!DOCTYPE html> 

<html> 

<head> 

 <title>JavaScript is cool!</title> 

 <meta charset="UTF-8"> 

<script> 

function myIf(){  

var x = 5; 

if (x < 10) { 

        document.write("<p>Your number is less than 10</p>");  

    }  

else if (x < 50) { 

        document.write("<p>Your number is less than 50</p>");  

    }  

else if (x < 100) { 

        document.write("<p>Your number is less than 100</p>");  

}  

else { 

        document.write("<p>Your number is 100 or more</p>");  

}  

} 

</script> 

</head> 

<body> 

<button type="button" onclick="myIf()">Click Me Please</button><br> 

</body> 

</html> 
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Now if x has the value 16, the first condition will be true and thus execute the appropriate code. However, if x has a 

lesser value, the first condition will return false and the following conditions will be checked (in order) instead. 

Below is another example of how an if statement can be implemented; this time clicking a button will toggle the source 

of an image, resulting in the image switching between a triangle and a square shape. The toggle action is created by 

using an if statement and the match() method; this method will determine if the source (src) of the image (with the 

‘shape’ ID) matches the value ‘square’. If this is true, the contained code changes the source to ‘triangle.png;’ else the 

source is set to ‘square.png’.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

<!DOCTYPE html> 

<html> 

<head> 

 <title>JavaScript is cool!</title> 

 <meta charset="UTF-8"> 

<script> 

function myShape(){  

var image = document.getElementById('shape'); 

if(image.src.match("square")) { 

        image.src = "triangle.png"; 

     } else { 

        image.src = "square.png"; 

     } 

} 

</script> 

</head> 

<body> 

<img id="shape" src="square.png" alt="shape"><br> 

<button type="button" onclick="myShape()">Change Me!</button> 

</body> 

</html> 

 

Activity 9.6b 

The Password Script - write 

a script that has a variable 

called myPassword, the 

value of which should be 

gained from a textbox. If the 

myPassword variable is set to 

‘letmein’ then the web page 

should say ‘Access Granted’, 

else it should return ‘Access 

Denied’.  

Activity 9.6c 

The Driving Licence Checker – create a web page that uses a single 

if statement (inside a JavaScript function) to check the status of 

somebody’s driving licence. The script should use a variable called 

points and a variable called age; both values should be gained 

from the user using textboxes. The JavaScript function should then 

determine (and display) the status of the licence based on the 

following information:  

 2 years or less and 6 or more points will result in a 

disqualification 

 More than 2 years and 12 or more points will result in a time 

ban 

 Any other combinations will result in the licence status in a 

written warning 
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The Calculator Script 

Below is a simple calculator script written in JavaScript; the script uses selection (an ‘if statement’) and radio buttons 

to determine which calculation (chosen by the user) to perform. Notice that the .checked property of each radio button 

is stored as a Boolean value (true or false) in the variables add and sub. The data stored in these variables are then 

checked for a ‘true’ value to determine which action was chosen by the user, before executing the correct code.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

<!DOCTYPE html> 

<html> 

<head> 

 <title>JavaScript is cool!</title> 

 <meta charset="UTF-8"> 

<script> 

function myCalc(){  

var One = parseInt(document.getElementById("num1").value); 

var Two = parseInt(document.getElementById("num2").value); 

var add = document.getElementById("plus").checked; 

var sub = document.getElementById("subtract").checked; 

 

if(add===true) { 

 document.getElementById("answer").value = One + Two; 

} else if(sub===true) { 

 document.getElementById("answer").value = One - Two; 

} 

} 

</script> 

</head> 

<body> 

Number 1: <input type="text" id="num1"><br> 

 Number 2: <input type="text" id="num2"><br> 

 Operator: <br> 

<hr> 

<form> 

<input type="radio" id="plus" name="op"> + <br> 

<input type="radio" id="subtract" name="op"> - <br> 

</form> 

<button type="button" onclick="myCalc()">Calculate!</button><br> 

<hr> 

Answer: <input type="text" id="answer"> 

</body> 

</html> 

 

Activity 9.7a 

Amend the syntax above so 

that the user can also 

perform division and 

multiplication sums. 

Activity 9.7b 

Add a third input box; this will 

allow the user to add, subtract, 

divide and multiply three numbers, 

as opposed to two. 
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9.7 Practical: Simple Form Validation   

Numeric Form Validation 

Being able to validate a web form (for example, ensuring that the user enters only numeric values into a telephone 

input box) is an important skill that modern-day web programmers are expected to learn. This can be achieved using 

JavaScript. As JavaScript runs in the browser of the client’s computer, web validation can be achieved without the 

need for using server-side technology and its associated resources. Below is a simple example that demonstrates how 

JavaScript can be used to ensure that only a numeric range is entered into a text field:   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

<!DOCTYPE html> 

<html> 

<head> 

 <title>JavaScript is cool!</title> 

 <meta charset="UTF-8"> 

<script> 

function myValidate(){  

var X = parseInt(document.getElementById("test").value); 

var valid = document.getElementById("response"); 

 

if(X >= 0 && X <= 10) { 

valid.innerHTML = "Valid data!"; 

valid.style.color='green'; 

} else { 

 valid.innerHTML = "Invalid data: 0 to 10 ONLY!"; 

 valid.style.color='red'; 

} 

} 

</script> 

</head> 

<body> 

Enter A Value Between 1 and 10: <input type="text" id="test"><br> 

<button type="button" onclick="myValidate()">Validate Me!</button><br> 

<hr> 

<p id="response"></p> 

</body> 

</html> 

 

HTML Tips! 

In JavaScript comments can be added 

to syntax using two forward slashes 

(//). Comments will be ignored by the 

browser and will not be executed. They 

are useful to explain code, record 

changes or even comment out 

unwanted/old code. Below is an 

example of a comment: 

 

//this is an if statement 
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Alpha (Letter) Only Form Validation 

The previous example demonstrated how JavaScript can be used to ensure that 

only numeric values, between a range of numbers, were entered into an input 

box. It is also possible to use JavaScript to ensure that only letters are entered 

into an input box too; for example, to ensure that only letters are entered into a 

name field. Below is a simple example of how to restrict input to only letters. This 

is achieved using a regular expression; a regular expression is a string pattern 

that is used to compare a user’s input. Regular expressions are used because 

it is generally easier, as a programmer, to state what is accepted, as opposed 

to what is not accepted. Therefore, this syntax [/^[A-Za-z]+$/] states that 

only upper- or lower-case letters, between a to z, can be entered. The ^ symbol means ‘one occurrence of’, the 

following pattern. The +$ is used to specify that the pattern continues to the end of the string; if the + symbol was 

removed, this would state that only one upper- or lower-case letter could be entered. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

  

<!DOCTYPE html> 

<html> 

<head> 

 <title>JavaScript is cool!</title> 

 <meta charset="UTF-8"> 

<script> 

function myValidate(){  

var X = document.getElementById("test").value; 

var regEx = /^[A-Za-z]+$/;   

var valid = document.getElementById("response"); 

 

if(X.match(regEx)) { 

valid.innerHTML = "Valid data!"; 

valid.style.color='green'; 

} else { 

 valid.innerHTML = "Invalid data: letters ONLY!"; 

 valid.style.color='red'; 

} 

} 

</script> 

</head> 

<body> 

Enter Letters Only: <input type="text" id="test"><br> 

<button type="button" onclick="myValidate()">Validate Me!</button><br> 

<hr> 

<p id="response"></p> 

</body> 

</html> 

 

Activity 9.8 

Create a web page that 

embeds a simple web form 

that asks for several contact 

details from the user; use 

JavaScript to validate some 

of the input fields to protect 

the integrity of the data.  

HTML Tips! 

As name fields often contain blank 

spaces, it is a good idea to include this 

in the regular expression. Adding a 

space character between the square 

brackets will enable this, as 

demonstrated below: 

 

/^[A-Za-z ]+$/ 
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9.8 The Theory: Iteration   

If a programmer was asked to write a simple JavaScript program that prints the numbers 1 to 5 to a web page, what 

would the code be? Would it be as simple as the code below? 

document.write("<p>1</p>"); 

document.write("<p>2</p>"); 

document.write("<p>3</p>"); 

document.write("<p>4</p>"); 

document.write("<p>5</p>"); 

 

There is no doubt about it, the code works and as a ‘rule of thumb’ the less code the better. However, what if a 

programmer was asked to print 1 to 100, or even 1 to 10,000? This method suddenly becomes impractical and a mass 

of code is needed to achieve something that is rather trivial. The solution to the problem is iteration; iteration allows 

code to be repeated numerous times with little code, which makes for a good ‘rule of thumb’! 

The For Loop 

One type of iteration is the ‘for loop’; for loops are particularly useful if a programmer needs to execute the same code 

a fixed number of times. In JavaScript, a for loop must have a starting point, a loop condition and an increment value; 

this will enable the loop to increment from the start value, by the set increment amount, until the loop condition is met. 

 

 

for(start; condition; increment){ 
      //repeat this code            
}  

 

 

 

 

 

 

 

  

 Condition? 

Execute Code 

True 

F
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Start variable 

and value 

Loop condition 

Increment value 
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9.9 Practical: Implementing Loops   

My For Loop Script 

Most software languages have some form of for loop, although 

the syntax may differ. A for loop has a starting number, which is 

an integer variable with a set value. The end condition tests the 

starting number variable to determine if the condition is still true; 

once false, the loop ends. The end condition is set using Boolean 

operators, and may look something like this: ‘x < 5.’  

The example below implements a for loop to print the numbers 1 to 5 to a web page; this is a much more efficient 

method than the previous example. Note that variable i has a starting value of 1 and an end condition of [i < 6]. The 

increment for i is set to [i++] (i equals its current value +1), resulting in the loop incrementing a total of 5 times. For 

each increment of the loop the value of i will be printed to the web page, before it is increased by 1. When i reaches 

the value 6, the condition [i < 6] becomes false and the loop ends (the browser will continue to execute the remaining 

code).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

HTML Tips! 

The increment is set to +1 [i++] by 

default, but this can be changed to a 

greater increment by changing the code; 

for example, [i=i+2] will increment by 2. 

 

<!DOCTYPE html> 

<html> 

<head> 

 <title>JavaScript is cool!</title> 

 <meta charset="UTF-8"> 

<script> 

function myLoop(){  

for(i=1; i<6; i++){ 

document.write("<p>" + i + "</p>"); 

} 

} 

</script> 

</head> 

<body> 

<button type="button" onclick="myLoop()">Click Me!</button><br> 

</body> 

</html> 

 

Activity 9.9a 

Experiment with the code 

from the previous 

example, checking the 

results of each change 

within the web page. 

Perform the following 

changes: 

 Change the start 

value to 2 

 Change the end 

condition value to 99 

 Change the 

increment value to 3 

 

Activity 9.9b 

Odds and Evens Script – 

Write a script that 

implements two for loops. 

The first loop should print 

all of the odd numbers 

between 1 and 50. The 

second loop should print 

all of the even numbers 

between 1 and 50. Pay 

attention to the starting 

point value and increment 

amount, these are key! 

 

Activity 9.9c 

Odds and Evens Script Extended – 

Remove the even for loop from the 

script and amend the odd for loop so 

that the user can choose the odd 

numbers start point and end point (as 

opposed to them being set to 1 to 

50). To achieve this, use input boxes 

(as shown in this chapter) to ask the 

user for the start and end values. 

Variables will need to be used and 

must replace the values in the for 

loop, i.e. i = myStartPoint, as 

opposed to i = 1.  
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The Maths Script  

The example below implements a for loop to print a series of addition sums to a web page. The two variables, 

myStartPoint and myEndPoint, are used to indicate the starting point and end condition of the for loop; their values 

can be set independently, as opposed to using hard-coded values. The line of code inside the loop 

[document.write("<p>" + i + " + 5 =" + (i+5) + "</p>");] uses concatenation to join several parts together, 

enabling both the sum question and answer to be printed to the web page. Note that variable i will be substituted for 

its current value on each cycle of the loop; as the loop increments, the value of i will increase by 1. Finally, note that 

the addition symbol and equals symbol are placed between quotations; this is so they are not used in the operation, 

but rather to make the output more human-friendly.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

<!DOCTYPE html> 

<html> 

<head> 

 <title>JavaScript is cool!</title> 

 <meta charset="UTF-8"> 

<script> 

function myLoop(){  

 var myStartPoint = 1; 

 var myEndPoint = 10; 

for(i=myStartPoint; i<myEndPoint; i++){ 

document.write("<p>" + i + " + 5 =" + (i+5) + "</p>"); 

} 

} 

</script> 

</head> 

<body> 

<button type="button" onclick="myLoop()">Click Me!</button><br> 

</body> 

</html> 

 

Activity 9.9d 

The Times Table – write a script that 

displays a specified times table to a web 

page. The user should be able to choose a 

start point, an end point (both between 1 

and 50) and a desired multiplier for the 

times table. The script should then print the 

specified times table, in full, to the web 

page. For example, if the user entered the 

start point as 3, the end point as 6 and the 

multiplier as 2, then the output will be: 

3 x 2 = 6 

4 x 2 = 8  

5 x 2 = 10 

6 x 2 = 12 

HTML Tips! 

Note that when changing the 

increment of a loop [i=i+2] is 

the same as the shorthand 

version of [i+=2].  

 

HTML Tips! 

Loops can be difficult to 

understand; the best way to learn 

how they work is to imagine what 

the code is doing on each cycle of 

the loop. 
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More Loops 

Another useful loop is the ‘while loop’; again as the for loop, this type of loop is also found in most software languages. 

This loop works by repeating the contained code as long as the condition is true; the moment the condition becomes 

false, the loop ends. The logic of a while loop is shown below:  

 

 

while(condition){ 
      //repeat this code            
}  

 

While loops are helpful if a programmer is unsure about the number of times code will need to be repeated. This is 

because a condition can be used to control the number of iterations in the loop, as opposed to a fixed numeric value. 

The example below demonstrates the while loop syntax: 

 

 

 

 

The example above has a condition that states ‘variable x must have a value less than 5’. As x has the value 1 to start 

with the given condition is true, and thus the code will execute. The second line of code [x = x + 1;] inside the loop 

will increment the value of x by 1, before the loop returns to the start and checks the condition for a second time. The 

loop will continue until x has the value of 5, because at that point the condition becomes false (if x equals 5 then this 

is no longer less than 5) and the code ceases to execute. When the condition is false, the program flow returns to the 

rest of the script code. The example above will, in total, loop 4 times and print the numbers 1 to 4 to the web page; if a 

programmer wanted the loop to iterate 5 times then the condition needs to be amended to ‘x < 6.’ 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

      var x = 1; 
      while(x < 5){ 
          document.write(x);  
          x = x + 1; 
      } 

Loop condition 

Activity 9.9e 

The Square App – write a 

script that uses two loops 

(one inside another) to 

output a square shape, 

which is 4 by 4, to the web 

page (as illustrated below).  

The Square App Extended 

– amend the script so that 

the user can specify the 

size of the square. 

 

 

Activity 9.9f 

The Triangle App – write a 

script that uses two loops 

(one inside another) to 

output a triangle shape, 

which is 4 high, to the web 

page.  

The Triangle App 

Extended – amend the 

script so that the user can 

specify the height of the 

triangle. 

 

 

HTML Tips! 

To accomplish this task use the 

[document.write(x);] 

method (inside the inner loop) 

to output the width of the 

shape, and the 

[document.write("<br>");] 

method (as part of the outer 

loop) to output the length of 

the shape! 
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The Guessing Game Challenge 

Learning techniques in JavaScript is the ‘easy part’, learning how and when to apply them, is the ‘tricky bit’. Use the 

skills and theory learnt in this chapter and previous chapters to complete Dave’s Guessing Game: 

  

HTML Tips! 

When creating the guessing game, the programmer will need to be 

able to generate a random number between 1 and 50. This number 

should also be declared in the head section of the HTML document 

so that the number does not change during the life of the game. The 

syntax used to achieve this is demonstrated below: 

 

<head> 

<script> 

var x = Math.floor((Math.random() * 50) + 1); 

</script> 

</head> 

 

Activity 9.9g 

Dave’s Guessing Game – write a script that generates a 

random number between 1 and 50, before prompting the user 

to guess what the random number is. 

The rules of the game are simple: 

 The user must keep guessing until they guess the random 

number, at which point the game should end 

 Every time the user guesses incorrectly, the program should 

hint to the user whether their guess was too low or too high 

 

Amend Dave’s Guessing Game – modify the script so that the 

user has seven chances to guess the random number. If the seven 

chances expire before the user guesses correctly, the game 

should end. After each incorrect guess the user should be made 

aware of how many chances they have remaining.  
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Chapter Summary 
 

 JavaScript can be used to manipulate HTML and CSS; it is commonly used to validate web forms 

and perform calculations in the browser. JavaScript normally executes on the client’s 

computer/device and thus does not necessarily need additional information from the server. 

 The JavaScript syntax can be placed in the body of a document, the head of a document or 

even a completely separate JavaScript (*.js) file. 

 The getElementById('y') method is used to identify a HTML element. 

 The innerHTML property manipulates the contained syntax between an opening and closing 

tag. 

 The style property can be used to manipulate the CSS in a HTML document; for example: 

document.getElementById('y').style.color='pink' 

 A variable is a ‘pocket’ of memory that can be used to temporarily store data values; once 

stored the contained values can be referred to and/or manipulated. 

 Events can be added to a HTML element as an attribute. Common events include ‘on click’ and 

‘mouse over’. Here is an example of a JavaScript event: onclick="" 

 Functions are used to hold statements; a function is a container that is used to group 

statements together. There are numerous benefits to using functions, such as structuring code 

so it is more legible and enabling the same code to be used again. 

 The parseInt() method can be used to convert a string value to an integer value. 

 A regular expression is a string pattern that is used to compare a user’s input.  

 If statements are fundamental in all programming languages, they allow selection in a program. 

In other words, they allow alternative paths in a program to be followed or avoided. If 

statements use Boolean operators to determine if a condition is true or false. 

 Iteration allows code to be repeated numerous times using little code; two common types of 

iteration in JavaScript are for loops and while loops. 

 


