
Binary search is a faster method for searching for an 
item that is in an ordered list. 

An ordered list is one where the sequence of items in 
the list is important. An ordered list does not necessarily 
contain a sequence of numbers (e.g. 1, 2, 3, 4) or char-
acters (eg A, B, C, D). It might also contain, e.g. a list of 
names in alphabetical order, a list of files from smallest 
to largest or a list of records from earliest to most re-

cent. 

 Knowledge Organiser: Searching Algorithms 

Key Vocabulary 

Serial Search A simple method of searching, in which the 
search moves from one item to the next in se-
quence, until either a match is found or end of 
the data is reached with no match found.  

Binary Search  A method of searching in which the data being 
searched is halved with every step.  

Criteria Singular - criterion. A set of rules or conditions 
that must be met. Often used in searches.  

Flowchart 
A diagram that shows a process, made up of 
boxes representing steps, decision, inputs and 
outputs.  

Keyword An important word that will help return accu-

Sorted When things are put into order, eg from largest 
to smallest.  

Positives and Negatives of  a Serial Search Positives and Negatives of  a Binary Search  

One of the main advantages of a binary search is that it 
is much quicker than a serial search because the data 

that needs to be searched halves with each step.  

For example, it is possible to search through 1024 values 
and find the one you want within 10 steps, every time. 

The biggest problem with a binary search is that you can 
only use this if the data is sorted into an order. 

 

 

Binary Search  Serial Search  

Searching for a keyword or value is the foundation of 
many computer programs. The most basic kind of search 

is a serial search. 

Criteria are set up before the search begins. The search 

then starts with the first item and then moves to each 

item in turn, until either a match is found or it reaches 

the end of the data with no match found. 
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One of the main advantages of a serial search is that it is 
a very simple algorithm, which makes it very easy to write 
a computer program to carry it out. It can also be used on 

any set of data regardless of type and whether or not it 
is sorted. 

The biggest problem with a serial search is that it is very 
slow. For example, when searching through a database of 
everyone in the UK to find a particular name, it might be 
necessary to search through 60 million names before you 

found the one you wanted. 

Designing an Algorithm Why do we need Searching Algorithms 

An algorithm is a plan, a logical step-by-step process for 
solving a problem. Algorithms are normally written as 

a flowchart or in pseudocode. 

The key to any problem-solving task is to guide your 
thought process. The most useful thing to do is keep 

asking ‘What if we did it this way?’ Explor-
ing different ways of solving a problem can help to find 

the best way to solve it. 

Searching for data can be very difficult. Searching algo-
rithms, such as serial search and binary search, make the 

process of searching for data much easier.  

We often need to find one particular item 
of data amongst many hundreds, thousands, millions or 
more. This is why searching algorithms are important. 
Without them you would have to look at each item of 

data, individually. In a large set of data, it will take a long 
time to do this. Instead, a searching algorithm can be 
used to help find the item of data you are looking for. 



A bubble sort algorithm goes through a list of data a 

number of times, comparing two items that are side by 

side to see which is out of order. It will keep going 

through the list of data until all the data is sorted into 

order. Each time the algorithm goes through the list it is 

called a ‘pass’.  

 

If the data being sorted is a large set of data, it may take 
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Key Vocabulary 

Bubble sort A sorting algorithm that repeatedly passes 
through a list to be sorted, comparing and swap-
ping items that are in the wrong order.  

Algorithm 
A sequence of logical instructions for carrying 
out a task. In computing, algorithms are needed 
to design computer programs.  

Bucket sort A sorting algorithm that separates data into 
different collections, called buckets, which are 
filled with data and then sorted.  

Data 

Units of information. In computing there can be 
different data types, including integers, charac-
ters and Boolean. Data is often acted on by in-
structions.  

Program Sequences of instructions for a computer.  

Positives and Negatives of  a Bucket Sort Positives and Negatives of  a Bubble Sort 

One of the main advantages of a bubble sort is that it is 

a very simple algorithm to describe to a computer. 

There is only really one task to perform (compare two 

values and, if needed, swap them). This makes for a very 

small and simple computer program. 

The biggest problem with a bubble sort is that it takes a 

very long time to run. For example, if there are 100 val-

ues to sort, each pass through the list will take 99 com-

parisons – and you might have to repeat it 99 times. 

Bubble Sort Bucket Sort  

A bucket sort algorithm separates a list of data into 

different collections of data, called ‘buckets’. Empty 

buckets are set up at the start of the sort and are filled 

with the relevant data. Each bucket is then sorted, and 

the data is finally gathered back into a list.  
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One of the main advantages of a bucket sort is that is 

quicker to run than a bubble sort. Putting data into small 

buckets that can be sorted individually reduces the num-

ber of comparisons that need to be carried out. 

The biggest problem with a bucket sort is that the algo-

rithm is a bit more complicated than the bubble sort to 

describe for a computer. It might be easy to decide to 

sort numbers in groups of 10, but what about a list of 

names? Should there be a bucket for each letter of the 

alphabet, or perhaps one bucket for all of the X, Y and Z 

Why do we need Sorting Algorithms 

A sorting algorithm will put items in a list into an order, such as alphabetical or numerical order. For example, a list of 

customer names could be sorted into alphabetical order by surname, or a list of people could be put into numerical 

order by age. 

Sorting a list of items can take a long time, especially if it is a large list. A computer program can be created to do this, 

making sorting a list of data much easier. 


