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Abstract 

Web searching is one of the second most common act ivities over the Internet. Search 

engines have revolutionized the way information is pursued . We all know that Google is 

the most w idely used search engine and sets the standards for other search systems. 

People have become so much used to Google 's style of searching that it is rea lly hard for 

them to adapt to another sty le. But this approach to searching has various issues 

especially for a certain grol p of the Internet population i.e . chiidren. Chiidren face many 

difficulties in find ing their desired contents because of the sty le of search engines. It is 

because children have spec ial ized needs and most search engines are designed for e lder 

people. So the style of searching which is most popular across the web is not the best one 

for children . 

Faceted search is a spec ialized form of searching which a llows the users to search the 

domain on the basis of its attributes. This quality of fac eted search enco uraged us to 

app ly it to design an interface for children. The objective was to propose such a search 



system which so lves major problems of children which they face while using keyword 

based search engines. 

Our hypothesis is that faceted search will help and improve the search performance of 

children when compared to query based searching. We proposed a faceted search 

interface to verify our hypothesis. We tested our proposed system with chi ldren and 

compared the results with keyword based search engine. The results of analysis and 

compari sons with a query based search system showed that ch ildren performed much 

better on the faceted search interface and most of their problems were solved. 
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Chapter 1 

Introduction 

World Wide Web (WWW) is the ultimate source of information. It has taken over the 

books , newspaper, and any other paper based material. It has become the first preference 

for many people for finding their required information. Curiosity is built into human 

nature. Peop le always want to explore and find new information about different th ings. A 

person goes through the process of learning s ince hi s birth to his death. All the progress 

man has made so far is the resu lt of learning and hi s curious nature to exp lore more. 

Before the advent of Internet, people used to quench their thirst of information through 

the LI se of books, magazines, journal, newspapers, etc. But all these things were not in the 

reach of every man and also they cost much more. And then Internet happened which 

revo luti on ized the way people lived their lives. Internet has made the world 's knowledge 

only a few finger tips away. Now, if someone has any information need all he has to do is 



just connect to the Internet , open the search engine of his choice, enter a keyword and 

here you go. He is presented with millions of results matching his query, so far so good. 

But is all this process that easy as it sounds? The answer is No. There is no doubt that 

Searching techno logy has come a long way . A lot of effo rt and progress has already been 

made in the web search parad igm and it is still continuing. N o wonder the searching is 

the second most popular and common activity over the internet after email. Despite a ll 

that, there are still lots of issues with web searching. We cannot say by any means that, it 

is a so lved problem. It sti ll can be really fru strating and time consuming to find re levant 

informat ion . 

In the early days of Web, when there was no prominent search engine, serendipitous 

brows ing was a com mon feature (Schraefe l 2009) . People used to navigate the web and 

noticed the interesting pages and items that come along. And then search engines came 

which changed the way people used to find the information. They have become so 

popular that peop le don't even know what other means were used in the past to fi nd 

informat ion. 
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1.1 Modes of Searching the Web 

Searching the web for some particular information can be performed in two ways: 

l.l.1 Keyword Search 

This is the most common and wide ly used form of the web searching. All the popular and 

major search engines employ this form of searching. It has become so popular and people 

have got used to it so much that it is very hard to think of any other way. Google, Yahoo, 

Bing, etc . all use this type of searching. User is given a simple text box where he can 

enter anything and after hitting search button he is presented with many results depending 

on the query. 

There is a var iation to this which is called fielded search where user is given options of 

different fields and user enters a keyword after selecting the field of his choice like title, 

author, etc . and search is performed for only those documents which are related to the 

selected field. 
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1.1.2 Browsing 

In this type of searching user is presented w ith already defined fie lds and categories and 

he scans the pages for the information of his interests. 

Many search engines try to bring about certain tweaks, improvements, and optimizations 

but they achieve this by changing interface, improving algorithms, modifying 

presentation of the information , and results. But the basic philosophy or model to 

searching remains the same i.e. either searching or browsing. According to Bates 

information seeking is performed in four ways (Bates 2005) 

I. First is by actually searching and looking for the information when a user has a 

clear and we ll defined goal and he knows where to look for this informat ion . 

2. Second is by monitoring the information. This happens when a user has a main 

interest in something but he does not actually look for the information instead 

grabs that information when he comes across something interesting in life. 

3. The third way is browsing for information when the user has no specific goal and 

interest and he is just exploring the information space just to gain knowledge or to 

achieve some vague goals. 

4. FOU11h way of information seeking is by being aware of information. Users have 

no clear goa ls and directions and do not look for information but absorb cel1ain 

knowledge and information unconsciously throughout the life . 
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Keyword base searching model which is followed by many pop ular search engines like 

Google, Yahoo, B ing, etc. has become so common and prominent that now people can 't 

think of any other way to search information. People have become so used to seeing a 

search box and enter a term and get a ranked list of results in return that it is very difficult 

to convince them to search differently. It is true that Google and other search engines do 

succeed in finding and fulfilling basic information needs. Most of the queries given to a 

search engine are very common queries like name of capital of country, popu lation of a 

country, date of birth of a famous person, and queries like that. Google and other search 

eng ines specialize at finding such information and they return the required results within 

milliseconds. So we can say that problem of finding known and common information is 

a lmost so lved. 

1.2 Motivation for Exploratory Search 

When it comes to the vague and complex queries, exploratory search comes into the 

picture. Few years back researchers rea lized that the traditional model of searching is not 

ideal for a ll situations. The reason is s imple . User is presented with a simple search box 

and he is expected to translate his information need in few words accurately. But it is not 

that easy all the times to express the information need in few words and even people 

cannot find the words to express the query in some situations. It is similar to the case 
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when a patient goes to the doctor and tell s him that he has pain in his arm. Now the 

doctor has to distinguish hi s pain from many possibilities ranging from heart 'pa in to a 

simple bug bite. So this situation motivated the idea of exploratory search 

l.2.1 Definition of Exploratory Search 

What exploratory search actually is? Marchionini described it in terms of information 

seek ing problem context having the attr ibutes of being: 

• Open ended 

• Persistent 

• Multifaceted 

And information seeking processes described by be ing: 

• Opportunistic 

• Iterative 

• Multi tactical (Marchionini 2006) 

What it means is that when a user is searching for some information which is loose ly 

defined i.e. does not have specific targets , requires time and effort to be solved i.e. user 

cannot just enter a query and find the required information, and constitutes of mUltiple 
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components which need to be explored to fulfi ll the information need. In other words, 

exploratory searc h corresponds to information seeking process which requires mu ltiple 

iterations to satisfy a user need and user has to constantly come up w ith different ideas to 

go deep into the domain and find the information. 

Exploratory search is important due to various reasons . The obvious inclination towards 

keyword search has made people think that this is the best way to search for information. 

This is not true in many situations and people realized this when they failed to find 

required information in certain cases using keyword search. 

The amount of information over the Internet is increasing exponentially every year. A 

single query given to a search engine results in hundreds of documents and hence it's 

rea lly difficult to find the re levant documents . Th is problem becomes worse when user is 

not sure what he is actua lly looking for i.e. he is just exploring for the sake of knowledge, 

fun, o r learning. These issues made researchers to come up with the idea of exploratory 

search to aid searchers in such situations. The aim of exploratory search is to provide a 

solution to the problems found in the existing interfaces when the task of user is the 

exploration of information . 

There are variolls reasons why people search for information. The reason could be the 

school assignment, homework, medical information, infotainment, or user could just be 

exploring the information space for no specific reason. The goal could be as simple as 
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finding the name of the capital of a country, name of the president, or it could require 

thorough understanding of multiple fields to come up with the right answer. If the search 

task has the properties of being vague, complex, and users have no reasonable idea of 

how and what to find then the task falls under the category of exploratory search. 

Exploratory search requires enhanced user-system communication. Currently, when user 

submits the query to the search engine his work is almost finished as he just has to find 

the appropriate results presented in front of him. There is little or no interaction provided 

by the search engines. Search engines developers have realized this mistake and they are 

constantly com ing up with different and new ideas . For example, suggestions provided by 

search engines when a user is typing a query, search pad provided by Yahoo, which 

keeps track of search activities, etc. Similarly there are many other small improvements 

developers working on to support exp loratory search. For exploratory search to be 

successfu l there is a great need for enhanced mechanisms to improve the communication 

between users and the system through the use of better presentation of results, enhanced 

query reformulation, improved visualizations and visual queues, and other techniques. 

What these techniques do is they try to engage the user in the process of searching. 

Currently users don ' t have to do a lot while searching and most of the work is done by 

the search engines. By making this process more interactive the user will be focused 

more towards the task and in turn speed and performance wi ll be improved . 
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Exploratory search has become quite popular in the recent times and is an active field or 

research these days. There have been quite a few implementation of systems following 

exploratory search and even popular search engines are giv ing it a thought that how to 

merge exploratory search in their existing setup. All this goes on to show the importance 

of exploratory search. 

1.3 What is Faceted Search? 

Faceted search is the most prominent form of implementation of exploratory search 

(White 2009). Many applications of exploratory search use faceted search as the main 

tool. Faceted search enables people to perform tasks which are not easy to perform using 

keyword based search . Each field or domain has certain properties and attributes which 

makes it distinguishable frol11 other fields . For example if a search engine is to be 

developed which searches the books, then there are certain properties which can be 

associated with each book like, title, authors, publish date , cover, etc. So what faceted 

search does is make use of this fact and enables people to search the information using 

the attributes of that particular domain. There are many advantages of using this 

approach. First when a domain is divided into its attributes then it is easier to exp lore and 

perform search because an overview of the field is provided in the form of facets which 

helps in understanding and learn ing new things about the domain. Faceted search is 
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particularly useful in the case when the user has no or very limited knowledge about the 

domain and h does not know where to get started. Faceted search provides a good 

starting point. 

1.4 Faceted Search for Children 

Faceted search due to its inherent advantages can prove to be a very useful tool for 

children to help them in finding information over the Internet. Chi ldren make a big chunk 

of popu lat ion on Web. Due to advancement in technology and dramatic drop in prices 

over the past few years, many people can afford computer and Internet now. Many people 

have computer and Internet at home which plays a part in exposing children very early in 

their li ve to wired world which has the potential of being helpful or harmful at the same 

time . At early ages when children just start using and exploring the Internet they don't 

have enough knowledge and experience. They are mostly attracted by the colors and the 

very mysterious nature and curiosity level surrounding it. Many children start from 

playing games and involve in other fun activities like learning alphabets, counting, etc. 

and they are usually guided by their parents or other family members. They don't usually 

engage in difficu lt tasks li ke browsing, searching, etc . When they start growing and get a 

better understanding of things they start expanding their activities. They start us ing the 

search engi nes for finding information related to their school work, assignments , sports , 
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music, games, etc. It is at this point when they come across different problems due to 

their lack of skills and very nature of search engines in particular and Internet in general 

1.5 Problems Faced by Children While Searching-

Let ' s take a close look at what these problems are. 

1.5.1 Limited Vocabulary and Grammar 

At early ages, children have limited knowledge of vocabulary and grammar. They lack 

the abi lity to think deep and choose most appropriate words describing a situation. They 

use the words they find most easy to use and which first come to their minds. Now 

keyword se lection has been and remains both critical and harder part of searching 

process. Even adu lts find it difficu lt to come up with a proper keyword describing the 

essence of the information need then how can we expect children to be good at it. The 

reason is simple . People are not always clear what they want, and even if they are it is 

difficult sometime to translate that need to a few words in a way that is understandable 

for th e search engine. A search engine will definitely accept the input and present the 

results according to the keyword, but what if the keyword was wrong at the first place. 

This shows the importance of finding a proper keyword , because choosing a keyword is 

first step in finding the information and if a user starts from making mistake then the 
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who le process wil l be a futile effort. The situation is even more dangerous when a user 

th inks that the whole process has gone right and he is satisfied with the knowledge he has 

gained but the reality is totally different. This situation is really difficult to handle since 

there are no benchmarks or standards to evaluate that whether the knowledge being 

gained is intended for the current context or not. Same thing applies to children as well. 

At small ages, chi ldren's mind is not developed and matured like elder people. Finding 

the right words to use as keywords is a lways a problem for them. Children often 

complain that they cannot find their desired information. The reason is that they do not 

provide a proper keyword. Faceted search can playa part to counter this situation. If 

children can be provided with clearly defined facets with properly defined hierarchy then 

the task of searching can become eas ier. If children can find important information about 

a particular domain at a glance it will obviously enhance their understanding and help 

them to make better choices and decisions about that domain . Children will be able to 

quickly scan the options provided to them and make a selection in a more efficient 

manner. 

l.5 .2 Spelling Mistakes 

Another problem faced by children is that they are not good at spelling the words i.e. 

even if they are able to make up a proper keyword in the mind somehow, they cannot 
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often spe ll it correctly. So they are faced by the challenge of not only thinking a right 

word but also to spell it correctly (Solomon 1993). 

With the increase in use of computers, typing has taken over the writing. There are 

already talks of paper less environments i.e. to transfer all the written materials to digital 

forms so that there is no need for papers anymore. So now there are very few written files 

or papers as compared to the past. Most of these tasks are now performed over the 

computer by using word processing software like MS Word, OpenOffice Writer, etc. All 

these applications provide aid in spelling corrections by highlighting spelling mistakes. 

Despite all the advantages of this shift to digital world, it has a downside to it. People are 

not using their analytical skills to the optimum leve l and trusting too much the aids 

provided by the application they are working on as they know that even if they make any 

spelling mistake it will be pointed out. The obvious disadvantage of this approach is 

when a user makes a logical mistake rather than a syntactical and the application can't 

catch that. The point is this dependency on digital application work against users 

sometimes. This is also one of the reasons why not only children but also adults face 

difficulties in spe lling the words. Nowadays people just type without thinking much 

about the spellings since they know that their word processing software will highlight any 

mistake. So if an occasion arise and that person has to write something himself without 

using any aid then he does face a lot of problems and makes quite a few spelling and 

other mistakes. So this problem also shows when people input a keyword to a search 
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eng ine and they make mistakes in spelling. Many search engines have provided the 

option of automatic query suggestions to handle such situations. But it is not always sure 

that it wi ll work because if a user is not sure about the spelling he may chose a similar 

word which has the totally different meaning. So the end result may turn out to be very 

worthless . The very fact that information is provided in a very structured manner in a 

faceted interface makes it a candidate solution in such situations. The presence of all the 

domain information in a categorized and hierarchical manner eliminates the need to write 

a query and in turn there is no chance of spelling mistakes. All the children have to do is 

to choose a right category and its sub category to find their required information. All the 

fuss of first thinking an appropriate keyword and then spelling it correctly is avoided by 

using faceted interface. 

1.5.3 Typing Mistakes 

Problems faced by children while searching are not just limited to the prob lems 

mentioned above. There are also few other issues which should be considered if 

researchers want to help children in a more assured manner in finding the information. In 

early stages of their lives children are not good at typing using keyboard (King and 

Alloway 1993). They have to constantly look down to the keyboard to type any words. 

Their typ ing speed is a lso very slow and they usually type using one or two fingers 

(Crook and Bennett 2007). So, all these problems make the process of searching quite 
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slow and since children constantly look down to the keyboard and their focus is a lways 

shifted so they often miss the query suggestions and other hints provided by the searching 

engine and hence they end up in making mistakes. And this ultimately results in the 

frustration of ch i Idren as they are not ab le to find what they want. 

Faceted search can help here too. Since children just have to make se lection from 

predefined categories hence there is no need of typing at all. A ll the pain of choosing and 

typing a suitab le keyword is avoided using this approach. 

1.5.4 Making Sense of Results 

Even if children somehow succeed in thinking a proper keyword and writing it properly 

without making any spelling mistakes, the task ahead is even more bigger and 

challe nging one. A single query in the search box brings up about million of resu lts out of 

which perhaps only few are re levant and meaningful which are usually found on the first 

resu lt page. Chi ldren usually get confused with so many choices and results (Naidu 

2005). They simply can't comprehend the linear list of huge resu lt set and they do not 

usually go beyond the first few pages which is valid for adults too because it is an 

estab lished fact that most relevant results are found on first few pages and most probably 

on the first page itse lf. This overwhelming amount of information related to a simple 

query causes children confusion and chaos. So there is a need to facilitate children in a 
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better way. T he results should be presented to ch ildren in such a way that it is easy for 

them to understand and find the relevant information. If the results are categorized 

accord ing to their attributes w ith the help of faceted search then it may help children in 

eas ing their information hunt. Since the children will know the choices they have made 

while se lecting the appropriate facets so naturally they will look for the resultant 

information in the relevant categories and will find it there 

1.6 Objectives 

We tried to present few of the reasons why faceted search can prove beneficial to 

chi ldren. Above mentioned points provide enough encouragement to work on a faceted 

search interface which will guide children in the process of their searching. The idea we 

w ill be working on is described in the following lines . 

Children usually start using the Internet as an educationa l resource when they start going 

to schoo!. In early stages they use Internet more for fun purposes like playing games, 

movies , music, etc. But as the time passes and they make progress in life and schoo l they 

stati using Internet more and more for their school work, ass ignments, quizzes , etc. They 

start experienc ing different search engines to find information re lated to academics and 

non academics topic for the sake of general knowledge and entertainment. Since many 

chi ldren spend a reasonable time on Internet searching for the academ ic information so 
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we will be focusing on this domain. Since children have under deve loped skills at this 

early age so they usually search for clues to md their required information instead of 

working their way out themselves e.g. if a chi ld is assigned a task to find information 

re lated to the topic space then most probably he will go to the Google type space in the 

query box and will get many results in return. But now he doesn't know what to do next? 

Space is very broad topic so the child wi ll get confused how to move ahead. So if a child 

is provided already defined categories it will make much easier for him to navigate and 

find information. 

The obj ective of our research is to exp lo it faceted search for solving the problems faced 

by children in info rmation seeking process. With the help of faceted search it is possible 

to overcome the above mentioned problems. To validate our hypothesis that faceted 

search is appropriate for children we have selected a particular domain of Science. We 

wi II design a prototype based on faceted search and will evaluate that interface for the 

va lidation of our hypothes is. 

Hypothesis 

"Faceted search wi ll help and improve the search ing performance of the ch ildren when 

compared to query based searching" 
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1.7 Summary 

In this chapter we gave an overview of the problem, problem area and proposed work. 

We touched upon what are the problems are with current search engines and why they are 

not suitab le for chi ldren. We discussed the issues chi ldren face when they search for the 

information and proposed that faceted search could solve these prob lems. In the end we 

illustrated the objective and hypothesis of our study. 

1.8 Thesis Outline 

Rest of the di ssertation is structured as follows 

Chapter 2 describes the related research work to our field of study. In Chapter 3 we 

discuss our proposed interface based on faceted search. Chapter 4 describes the sampling 

technique , research design and experimental setup of our work. Chapter 5 presents the 

detai led ana lysis and eva luation of our results. Chapter 6 discusses research contributions 

and future work. 

18 



Chapter 2 

Related Research Work 

Searching the Internet for information is one of the most (if not the most) popular 

activity. People use Internet for various reasons but searching is one of the most common 

and popu lar reason. Searching is a widely and extensively researched i LIe anu stil l 

remains the one. In recent times it has become an industry and Google has emerged as the 

clear leader. But others like Yahoo, Bing, etc. are also giving a stiff competition and 

trying hard to win people by introducing different tweaks and optimizations in the 

interfaces and implementation. Also the information available over the Internet is 

increasing exponentially and it is becoming harder every day to find desired information. 

Most search eng ines do we ll in finding known and factual information e.g. Capital of a 

country, information about a movie, data of birth , and other information like this. 

19 



Searching problems catering such information have a very good success rate and modern 

search engines have seemed to solve the problem of general information searching. 

But things stali going wrong when someone doesn ' t know what he is searching or what 

shou ld he search? When someone tries to learn about a new domain or a subject but he 

has no idea about the fie ld then what he does, he writes a small query related to his 

domain and tries to find the information using his preferred search engine. The problem 

with this approach is that a small query will return many results but since the user has no 

general idea about the domain, he starts exp loring different results without knowing what 

he shou ld search. This is where the contemporary search engines lack in their 

functiona lities. It is not that developers haven 't yet realized this problem; in fact a lot of 

work is being done in this area. But it still remains an issue to search and exp lore. 

2.1 History of Exploratory Search 

Exploratory search has been around for quite some time in some shape or another, but it 

emerged as an individual and significant field of study in 2005 when a workshop on 

exp loratory search interfaces was held at University of Maryland (White et al. 2005). 

This workshop brought together researchers from different domains like Information 

Retrieva l (lR), Information Seeking (IS), Human Computer Interaction (Her), etc and 

various issues related to exploratory search were discussed including but not limited to 
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interfaces, evaluation , cognitive processes, etc. This workshop proved to be a cornerstone 

for the field of exploratory search and brought to attention many new ideas and 

dimensions. It motivated researchers to set out on the path of exploratory search and 

exp lore these issues to find a reasonable solution to a very challenging problem. 

Thi s Workshop inspired researchers to write a special issue of Communications of the 

ACM in 2006 (White et al 2006). This issue discussed the progress made thus far in the 

field of exp loratory search. It discussed the different systems supporting exploratory 

search and prevailing issues and directions for supporting it at bigger scale and levels. 

In 2006 an ACM SIOIR workshop was held with the objective to focus on the techniques 

and tools necessary to evaluate existing exploratory search systems since it is imperative 

to analyze the impact they make on overall performance of the users whi le search ing. 

In 2008 a workshop was held by the name of "Information Seeking Support systems". 

Researchers realized that the term "exploratory search" can be confusing sometimes so 

they tried to put it under the broader category of Information Seeking Support Systems 

(fS SS). This workshop urged the researchers to come up with new ideas related to three 

main objective; better HCI models , new tools and techniques for supporting ISSS, and 

new techniques and way to evaluate ISSS. Researcher delivered many new ideas and 

vario Ll s issues were also pointed out regarding models, tools, and evaluation. 
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In March 2009, IEEE Computer Magazine featured ISSS as the cover feature and 

published recent development and new directions for the future. 

2.2 Explanation of Exploratory Search 

Exploratory search, as the name suggests deals with the situations when the basic purpose 

of searching of a user is exploration. The field of exploratory search was started with the 

idea to improve the techniques , tools , and technologies to help searchers in the process of 

exploration. Aim of exp loratory search is to make process of searching more engaging for 

user, where the user has more command and liberty to specify the information needs and 

play and manipulate resu lts. Different researchers have tried to define the exploratory 

search in various ways . There are different terms used in literature like exploratory 

search, information seeking support system, interactive search, human computer 

information retrieval , all describing the same concept. Every type of search involves bit 

of exploration but there are certain properties which can be associated with exploratory 

search . 
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Fig 2.1 Search activities (Marchionini 2006) 

W hite et a l. (Wh ite et a l 2006) stated that exp loratory search is one which deals w ith the 

s ituations when the information need demands exp loring the fie ld whi le the users have no 

or very little knowledge about the domain they want to search and they don ' t know how 

to form the query or choose proper keywords. It aiso caters to the situation when the 

required information in not indexed properly. 

Marchionini divided all types of information needs into three main categories lookup, 

learn, and invest igate and stated that a ll search activities fall under these three categories 

(Marchioni ni 2006). He further described that lookup activi ties are the most basic type of 

search activit ies and mostly user succeed in findin g their required information rather 

eas ily. Search act ivities in learn and investigate categories constitute exp loratory search. 

Learning about some domain or investigating a query are the tasks which are harder to 

accompli sh using the traditional search engine, are the main target of exploratory search. 

23 



2.3 Non-Exploratory Search 

A question comes to the mind that what is not exploratory search. Daniel Tunkelang who 

is an active researcher in the field of exploratory search has answered this question in his 

one blog post (Tunkelang 2008). The definition of exp loratory search tells us that 

ambiguolls requirements, inability to form exact queries, and limited knowledge of 

domain are some of the characteristics of exploratory search. So, according to Daniel 

Tunkelang if we are sure about our requ irements and know exactly what we want to 

comp lete the task at hand and have enough knowledge to build queries and ask it 

precisely then this type of search is considered non-exploratory search. Queries formed 

for exploratory search tasks don ' t result in either success or failure and if a task is 

comp leted by giving a query and getting an exact resu lt in return then this task in non­

exploratory . The reason is that exploratory search is a consistent process of learning and 

know ledge building. The tasks which can be completed shortly and exactly don ' t fall into 

the category of exp loratory search. 

2.4 Exploratory Search Systems 

Many Exp loratory search systems have been developed over the years .. Below is a brief 

overview of some of these systems. 
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2.4.1 Relation Browser 

Relation Browser (Marchionini & Brunk 2003) aimsto provide an overview of a web 

space by exp loring relationships among attributes in a small set and simple interaction 

mechanisms . It basically provides enhanced and more interactive overview of a web 

space as compared to simple sitemap and visualizations. It is important to provide an 

overview since then user is in a better place to understand the web space and it ~lso helps 

him in exploration process since he has a general idea of what he can find here. So 

Relation Browser seeks to improve the situation further by providing additional aid and 

overvIews. 

2.4.2 Faceted Search 

Faceted search is perhaps the most representative form of explo ratory search. Whenever 

we talk about exploratory search the first thing which comes to mind is faceted browsing 

or faceted search. The reason is that the most systems which target exploratory search 

include some sort of faceted search. Examples are mSpace, Flamenco, Apple ' s iTunes, 

etc. 

Faceted search allows users to search a domain based on its attributes (Schraefel 2009) . It 

promotes learning and enables users to draw new ideas about the domain they are 

searching by just looking at interface. The reason is since the domain is divided into its 
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attributes called facets so a user can have a look at the interface and can extract certain 

information about the domain easily. It helps him in better understanding the domain and 

guides him in exploration of his required information especially when he has no 

substantial knowledge of the domain. 

A brief description of the few popular faceted search systems is described below. 

2.4.3 Flamenco 

F lamenco (Yee et al. 2003) is a faceted browser which makes use of rich metadata and 

hierarchical categorization to help user to guide to his required information. 

FLAMENCO stands for FLexible information Access using MEtadata in Nove l 

COmbinations. The information is organized in such a way that exploration of domain 

becomes rather easy and user can form and refine queries in more assured manner. User 

is presented with multiple choices to make hi s selection which enhances the chances of 

user finding his required information in any of the facets. Text based search is also 

provided along with faceted search. 
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2.4.4 mSpace 

mSpace is a faceted browser that lets users perform not only keyword search but also 

faceted search (Wilson & Schraefel 2008) . The domain is divided into its attributes which 

are shown in co lumns and search criteria can be specified by making selections in 

different columns. Co lumns are not fixed and can be modified i.e. new co lumns and 

attributes can be added or deleted. A useful feature present in mSpace is of backward 

highl ighting. If a user se lects any column from middle or right then not only this filter is 

app li ed to right co lumns but a lso all the related item to the left are also highlighted which 

makes it easier for users to make connections about the domain. Another feature is the 

abili ty to perform OR function in a co lumn i.e. multiple items within a colu111n can be 

selected. Sharing of information is also possib le thro ugh the lise of tagging, comments, 

and discuss ions. Prev iew cues can a lso be prov ided on demand which allows previewing 

the k ind of informat ion present in se lected item and in turn he lp users in better exploring 

and querying the domain. 

2.4.5 Apple's iTunes 

iTunes is a multimedia application wh ich lets users play different songs and tracks 

(Schraefel 2009) . It provides the option to build a library from local and online collection 

and enables to search the collection on the basis of facets. Faceted search is performed on 
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the bas is of three facets from music domain i.e. Genre, Artist, and A lbum . Se lection 

made in any of the columns filters the results. It helps in drawing new concl usion about 

domains as well as provides unknown information. For example if a user selects the 

genre Jazz and then see an attist which he thought in the past that he only sings Pop 

music then this will be new discovery for him. Its interface is pretty similar to mSpace 

but backward highlighting feature is not provided in it. 

2.5 Limitations of Current Search Engines for Children 

Technology is advancing at a rapid pace and it has penetrated into our daily lives so much 

so that we feel helpless sometimes in its absence. Computers and Internet are now very 

common and can be fo und in many households. So children are exposed to Inte rnet and 

Computers at very early stages of their lives . At early ages from 3-6 they use it mostly for 

playing games , watching cartoons, and other fun stuff. Then they start using it for 

searching and browsing information re lated to their school work, assignments, and other 

general information. But children face certain problems when they start growing and start 

using Internet more and more and these problems are caused by their limited ski ll s and 

abilities due to their early age. Most pages and search engines are made by keeping adults 

in mind (Jochmann-Mannak 2009). Deve lopers might have some thoughts about children 

at the back of their minds but most interfaces are developed for general audiences which 
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are mostly adu lts. Designers don't usually think that chi ldren have special needs and will 

suffer from certain problems while using this interface. 

Search ing for the required information seems an easy and straight forward task; just go to 

the search engine of your choice, type in a query, press Enter, and there you are, you have 

the desired results. But, as simple as it might sound, it is not that easy especially for 

children. People have to go through a complete process to find their desired information. 

When a child wants to explore a certain piece of information then first of all he needs to 

know what he wants to search. Since, children have limited vocabulary they find it 

difficult to choose a proper keyword for their information need . Their requirement might 

be clear in their mind but it is difficult for them to put it in two or three words. So they 

decide to put a longer query in natural language sty le when in doubt. Children are not 

good in typing. hey have difficulties in finding the right keys which makes the process 

of typing very slow. Also they make a lot of spe lling and typing mistakes (Druin et a!. 

2009) wh ich results in wrong keyword being input to the search engine which will 

obvio us ly return wrong results. When a query is input to a search eng ine it returns 

millions of result against that query. Children even adults cannot handle this unnecessary 

overload of information and it is also a known fact that most relevant results are usually 

found on the first page. So users really go to second or third result page. So this irrelevant 

load of information confuses the children and makes the task of comprehending the 
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results difficult. So basically children suffer from following problem while using a search 

engine to find information: 

• Choosing appropriate keywords to form queries due to limited vocabulary 

• Inefficiency in typing which makes the process of typing slow and also results in 

typing errors 

• Spelling mistakes because of limited knowledge of grammar 

• Comprehension of results due to the overload of information 

As mentioned above, chi ldren suffer from these problems due to negligence of 

developers to specifically sllpport children in the process of searching. We cannot expect 

children to follow the same steps for search ing the information which are taken by adults. 

Their age factor demands specific consideration. They require special adjustments to be 

made to interface to enable them to search in a better way. Faceted search seems to 

provide the building block to cater to the problems of children in their hunt for 

information. So it's worth putting some efforts to investigate the impact faceted search 

can have on the search performance of children. It will be interesting to know the results 

because if the results are positive then researchers and developers wi II have a new line of 

direction to work. They can target specifically chi ldren and provide them with the 

improved interfaces based on faceted search since children are fast becoming a major part 

of Internet popu lat ion. 
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Faceted search has the structure and properties to not only accommodate the above 

mentioned problems faced by chi ldren when searching but also makes the process of 

searching more interactive and intuitive. The abi lity of faceted search to spl it the domain 

in its attributes or facets automatically solves few of the problems that chi ldren have to 

dea l with when they start exploring for information. Since the doma in is already divided 

in various facets children don't have to think about keywords, they don't type so they 

don ' t make spelling mistakes. Everything is presented in front of them and they just have 

to make appropriate se lections. Also , the presentation of results is also done in a more 

inst inctive and comprehens ible manner and helps children in make connections, and 

hence enab les them to perceive results and make better se lections. So faceted looks 

promising in the forefront but it needs to be analyzed and evaluated to see how much 

he lpful it actually is. 

2.6 Related Work 

The faceted search has rece ived a lot attention in the recent past. A lot of research is 

currently in progress to enhance the applications of faceted search. It has become a kind 

of fashion to provide faceted search along with typical keyword search. There are even 

talks of supporting faceted for open we b (Teevan et a!. 2008) but there are st ill many 

cha ll enges in doing so as the authors have also identified some of these challenges. We 
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can find varioLls examples of faceted search in our daily use of Internet. Sometimes we 

notice it and many other times we don ' t even know that it ' s faceted search or something 

different from typical search. EBA Y, Amazon, ACM, IEEE, etc. are few examples of 

webs ites where we can search for our desired items using the combination of faceted and 

keyword search. 

It is generally thought that faceted search can work well in specific domains since these 

domains have clearly defined metadata and lend them well for the implementation of 

faceted search. This is the reason why faceted search is very popular in the domains of 

shopping, online stores, groceries, music, images, etc. because these domains allow 

definin g facets clearly and different items can be searched on the basis of these facets. 

For example in an online store we can find a mobile phone or any other item of our 

choice on the basis of different facets like price, manufacturer, operating system, etc. 

along with the combinations of keyword search. What actua lly happen is that user 

generally enters a tentative query and results are presented in front of him on the basis of 

that query. After that user can refine these results according to different categories or 

facets provided. Similarly, in digital libraries like ACM user can give a simple query 

related to the document he wants to find and matching documents are returned . After that, 

user can refine the results on the basis of different facets like people , publication, 

conference, etc. The advantage of all this is that user is never really stuck anywhere. He 

has something to work with all the time. In this way more interaction is provided to play 
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with resu lts of the initial query. It's not like typical search engines where hundreds of 

results are available but all you can do is to check each of the items manually to see if it 

fits the requirements. So faceted search not only saves the time and efforts, it' s also more 

effective and efficient if implemented properly. 

Researchers have worked on varioLis different projects related to faceted research over the 

past few years and have generated lot of ideas and directions to work on in the coming 

periods. Below is a brief overview the work that has been done related to the faceted 

search. 

Faceted Search or faceted browsing both terms point to the same thing and both are used 

interchangeably throughout the text. According to Wilson faceted brows ing fall s into two 

main sty les (Wilson & Schraefel 2008) 

(i) Traditional faceted search 

(ii) Directional column faceted search. 

In traditional style of faceted search, collections are filtered automatically on the basis of 

the se lections made in different facets and these filtered results can be refined further. 

FLAMENCO uses this style of faceted browsing 
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Fig 2.2 FLAMENCO Faceted Browser on Nobel Prize Winners 

In directional co lumn faceted browser the facets are presented co lumn w ise and any 

se lecti on made to the facets in left co lumn filters the result in right columns. Examples of 

systems which implement this type of faceted search are mSpace and iTunes. 
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Fig 2.3 mSpace Faceted Browser on Online Newsfilm Ar hiv 

Social networking has become very popular in the past few years and it is now a fashion 

statement to use facebook, twitter, Linkedln, etc. It's hard to imagine now that whoever 

uses Internet doesn ' t use any social networking website. So it is becoming increasingly 

important for socia l networking webs ites to provide tools to its users to find people they 

know e.g. their friends , class-mates, coworkers , etc. accurately and speedily, 
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Linkedln has taken up the challenge and real izing the potential of faceted search they 

have provided the faceted search to support people search. Different facets are provided 

and the users can manipulate the results on the basis of these facets until he/she finally 

finds the desired target. It is easy to understand and use and gives user more control over 

the results set and hence is much more interactive than typical static keyword based 

search . 

Mainstream search engmes like Google, Yahoo, Bing, etc. are now planning about 

providing exploratory search . No one is directly providing it yet but there are talks of and 
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even some efforts exerted on exploratory search for WWW. But there is sti ll a long way 

to go to get any closer to the aim of providing faceted search for the open web as 

identified by the researchers at M icrosoft (Teevan et al. 2008). The very nature of open 

web makes it a tough candidate to apply faceted search. The diverse nature of 

information avai lable on the web and the lack of quality metadata for each document are 

few of the many hurdles in the way of faceted search for open web. Google tried its stint 

at faceted search by implementing Google Squared. What Google Squared does is it tries 

to find simple facts related to any term entered as input query by traversing web and the 

results are provided in an organized fashion. This organized presentation of information 

helps user in drawing an image of the domain and this way user gets better idea of the 

fields and hence is in a better position to perform further act ions. Quite recently, Google 

has launched Google Instant to support users in the process of exploration. 

One interested app lication of faceted navigation can be found on Nuggetize 

(vv'ww. l1uggetize.com) webpage. Nuggetize traverses the web to find the most re levant 

informat ion related to the query provided, analyzes each piece of information 

comprehensive ly, and organizes and presents the information in a categorized manner 

cal led nuggets. The idea is to help user get started in their quest of information by 

provid ing them exact and to the point information , It gives users more options to interact 

with the results and reformulate their queries so users are not stuck at a point and don ' t 

feel he lp less, as they don't have to think about what to do now. Users can also provide 

37 



feedback about whether a result matches their requirements or not and the results are 

refreshed accordingly. 
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Nuggets for the query "faceted search" 

Elastic lists are used to improve already existing faceted datasets by providing a dynamic 

and more v isually appealing view (Stefaner and Muller 2007) . It assigns weights to the 

items and variOUS compar isons can be made at a glance. Animations are used when 

different filters are applied so that users get the idea of what is going on as compared to 

an abrupt change in view which happens in faceted interfaces without elast ic lists. 
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Fig 2.6 Elastic Lists on Nobel Prize Dataset 

2.7 Interfaces for Children 

When it comes to the web searching, children are never the central figure . Search engines 

are rarely developed keeping the special needs of children in mind. Grownups almost 

always play the role of target users by default. It is not that chi ldren have been ignored 

altogether. There are few notable researchers who are very active in the field of designing 
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interfaces specifically for chi ldren considering all their special needs and demands. Even 

in the past people have made efforts in this direction but this work is very limited when 

compared with the work done for adults. Despite, search engines which have been 

designed spec ifically for chi ldren are not comprehensive and do not help chi ldren much 

more than any traditional search engine will do. All they do is filtering of the results 

accord ing to the needs and age of ch ildren, and objectionable pages are omitted . These 

search engines do not help children much in formulating queries or avo iding mistakes 

(van Ka lsbeek and de Wit 2007) . 

The problem with traditional search engines is that they are designed implicitly for adults 

keeping their needs and abilities in mind. But there is a vast difference between the 

cognitive and analytical skills of children and ad ults. Both neither think nor act alike. 

Kids have li mited set of mental and other expertise as they are sti ll in the process of 

learning and growth and their skills are not yet developed to the full potential. 

Researchers believe that children fee l more comfortable in using browsing based search 

interfaces rather than keyword based search engines. The reason they g ive is that 

browsing tool s are based on the concept of recognition and kids fee l at ease to use such 

interfaces because it does not require a lot of effort on the part of children to look for 

information (Borgman et al. 1995). 
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Why children face problems in using keyword based or traditional search engines? 

People have exp lored and observed the searching habits of children and various 

difficulties they face and have found out the key problem areas. According to Borgman et 

al. children face problems in retrieving information from information retrieval systems 

due to their lack of skills in the following disciplines: 

• Typing 

• Spe lling 

• Vocabulary 

• A lphabetizing 

• Boolean Logic (Borgman et al. 1995) 

Bilal and Ki rby suggested that children need to learn more and adapt themselves to 

situat ions. They need to understand each task after careful analysis and evalu'ation and 

should plan a,ccordingly to put them in a position to make better use of information 

retrieval system (Bilal and Kirby 2002). 

As mentioned above, one of the main reasons of why children face many problems while 

lIsing the search engines to find information is that search engines are designed by elder 

people for grown ups main ly. On the other hand , chi ldren are sti II in a phase where their 

developmental growth consisting of many aspects li ke cognitive, physical , emotional , and 

soc ial is st ill in progress (Cooper 2005). It is not yet reached at a point where it is 
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comparable to the abilities possessed by adults at a much older age. So it is unfair to 

ass ume that chi ldren will be able to utilize the facilities provided by the search engines in 

the same way as adults. Even many adults face various problems in using the search 

engines even though they are much more experienced and ski lled. So, how can we expect 

children to be good at it? 

Druin et al. studied the keyword searching behavior and patterns of children aging 7-11 

and found vita l areas where the research is lacking (Druin et al. 2009). They close ly 

worked with ch ildren and observed the problem areas for chi ldren where they face 

difficulties and commit errors. They made valuable and important revelations. They 

established that despite all the advancement in technology chi ldren still are hampered by 

the very basic problems i.e . typing mistakes, spelling errors, and keyword selection due 

to iack of vocabuiary. Even the a ids prov ided by search eng ines to minimize such 

problem such as auto complete and spelling suggestions features are ignored by chi ldren 

since ch ildren are busy looking at keyboard to avoid mistakes hence cannot focus on the 

screen. Children are also not good at complex queries when they have to search more 

than one item at a time. Chi ldren are not comfortab le with so many resu lts returned 

against a single query which confuses them and they don 't usually go beyond first few 

results or the first page. All these things create a sense of frustration in ch ildren and they 

want more help from search engines. Druin et a l. reported that chi ldren and their parents 

want the search interfaces to be more innovative and interactive (Druin et al. 2009) . They 
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want interfaces which have prefi xed and predefined categories so that they can make 

choices and search for information by clicking and don ' t have to type . Children also want 

that their queries should return limited set of results which cater to their needs and 

irrelevant results are minimized. 

There are examples of few interfaces which are designed specifically for chi ldren such as 

KidsClick, International Chi ldren Digital Library (ICDL) , Ask for Kids, Yahoo! Kids , 

etc . Some of these are good wh ile some are not quite to the mark. Bllt none of these 

systems or any other system fully captures the needs of children and provides the best 

solution. Below is a brief description of some of these systems. 

KidsC lick! (www.kidscl ick.org) is a search engine designed by librarians espec ially for 

children. Its specialty is that some children related material and pages are assigned to 

re levant categori es which are further divided into sub categories. So that children can find 

the requ ired information by exploring the appropriate categories and subcategories. 
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Fig 2.7 KidClick! Web Search for Kids 

When a child clicks a specific category the links of relevant pages assigned to that 

category are shown . It's a neat, simple and easy to understand interface and a keyword 

search is a lso provided along with categorical search. Its disadvantage is that these 

choices are not exclusive and do not cover a lot of information. Also it is a static interface 

w ith no updates w ith no changes to predefined categories or pages overtime. 
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Fig 2.8 Search results for category "Internet" at KidsC lick 

Safe Search for Kids powered by Google (www.safesearchkids.co l11) IS keyword based 

search engines and returns only those pages which are relevant to the needs of children 

by using the safe fi lter. 
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Fig 2.9 Google Safe Search for Kids 

It has a very simple interface just like Google. It provides a ranked list of results 

depending on the keyword. Google directory for kids and teens is a lso provided along 

with search eng ine. It also has the disadvantage of be ing stat ic and not much of 

interaction is provided for ch ildren. 
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F ig 2.10 Result of query "science" at Google Safe Search for Kids 

Search eng ines mentioned above and many other designed for ch ildren are mainly static 

and lack the quality of interaction and refinement of search results . Children themselves 

have to find the appropriate information from the list of ranked resu lt wh ich is not an 

easy task for them. International Children Digital L ibrary is designed specially for 

children and consists of books for kids in many languages and related to many subj ects . 

Its search engi ne is devised keep ing the special needs of children in mind and the thought 

process they follow. It is based on different facets or attributes of the books so children 

can search a book on the basis of its properties . Chi ldren can search a book on the basis 

of its co lor, its length, its subj ect, and age group . It is more v isually appealing to children. 
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Fig 2.11 Simple search for Red Cover and Six to Nine age group books at ICDL 

An advanced search interface is also prov ided where many other facets or options are 

provided along with the keyword search. It provides the chance to children to be more 

interactive with the results and they can refine their queries on the basis of many other 

choices avallable. But there is a drawback that it takes some time for chi ldren to getting 

used to such type of interface because they are accustomed to using traditional search 

engines. But there is no doubt that this interface does a good job of facilitating children in 

their information search. 
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Fig 2.12 Advance search for books of ten to thirteen age group and rectangle 

shape at ICDL 

2. 8 SUlnmary 

Many researchers have evaluated the usefulness and effectiveness of the different 

exploratory and faceted search systems, Evaluation typically involves around the 

d ifferent tasks defined to test the efficiency of the system or improvements made to the 

interface. Some studies show many systems have the potential to be very successful 

exploratory search systems and worth the effort and attention exploratory search is 
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getting . Some studies have failed to show the desired results due to various reasons e.g. 

the lack of growth of technology, improper implementation, etc. Even though faceted 

search might be more effective and useful in certain situations, it is not preferred over 

typical search by users (Kules et al. 2009). The reasons could be many depending upon 

the context and situation e.g. the lack of familiarity of users, partiality towards typical 

sty le of searching, or the absence of the elements of an interface for searchers. 

There is no doubt that faceted navigation has potential. But interfaces developed so far do 

not make use of this potential to a full extent. It has been hit and miss kind of journey so 

far. Also , faceted search is still limited to particulars doma ins like item se lection, stores, 

shopping, etc. and works best for them. So if we want to take the faceted search to the 

next level then there is still a lot of work to be done as there is a great room fo r 

improvement in faceted search interfaces. 
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Chapter 3 

Proposed Work 

In the previoLls chapters the focLls has been on the following points 

• Faceted navigation and faceted search interfaces 

• Children's use of Internet and search engines 

• Problems faced by children while using search eng ines to find information 

Based on the comprehensive literature survey, we have reached the point where we can 

safe ly say that children are sti ll struggling from the very basic problems of spelling and 

typing mistakes, limited vocabu lary, and making sense of results . Solutions exist here and 

there but each of them is far from best and leaves a lot of room for improvement. In the 
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previous chapters we discussed the features and advantages of faceted navigation and it is 

evident that faceted earch has certain features and qualit ies that it can prove helpful in 

solving the long lasting problems of children. It is just the matter of how to use it in a 

proper way. Now, we will present our proposed interface and its various elements and we 

will explain how these e lements cater to the various problems of the children they 

encounter throughout their searching process. 

3.1 Motivating Scenario 

One of the major activities for chi ldren over the Internet is searching the web for the 

information related to their school work e.g. quizzes, exams, books, general knowledge, 

etc. He/she use diffe rent resources mainly search engines to find related information. 

Now let's think of a scenario considering steps a child goes through to search for the 

required information. This scenario is described below. 

Asjad studies in the 5th grade. In his science class the topic of today was space and 

teacher told the class about asteroids. At the end of the class teacher gave the class an 

assignment to go and search on the internet for more information about asteroids and 

come with a short essay in the next class. Asjad connects to the Internet after reaching 

home and opens his favorite search engine which is Google for most children. He is not 

good in typing so he type with one hand while looking at the keyboard. He starts typing 
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and enters the spelling he remembers but he starts the word "asteroids" w ith the alphabet 

"e" instead of "a" . He ends up entering the term "estroid" instead of asteroid in the search 

box. When he completes the spellings he looks up the screen and see the suggestions 

provided by Google and spots that the term he entered is also present so he becomes 

happy that his spe llings are correct. Now he presses enter and he is shown a long list of 

result. After examining the results for a whi le he realizes that these results are strange and 

not what he was expecting. He thinks he probably made mistake in spelling but he is also 

confused since he had se lected the term from the suggestions provided by Google and 

after entering the query no further suggestions appeared in the " Did you mean" tag which 

made him be lieve that he had entered the correct term. This scenario is shown in the 

fo llow ing figure . 

Gougle 
,~~ Evo rythlng 

~ Irnages 

• Videos 

~l News 

"; ; More 

Isltl lll c.lhu d 

.... Cha nge location 

, estro ldl 
! estroid 

esteroldes 
est eroldes anabollcos 
esteroldes efectos 
esteroides naturales 
steroids 
esteroldes.com.mx 
est eroldes en pastillas 

: estero ldes para musculos 
; esteroldes le~ a l es 

Fig 3.1 Asjad entering the term "estroid" in search box and suggestions provided 

by Google 
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Above figure shows the case when Asjad is actually search ing for "asteroids" but he is 

entering the spellings incorrectly and even suggestions provided are confirming his 

spellings so he mistakenly thinks that his spelling are correct but search results show that 

he is wrong. This s ituation can occur with anyone and especially with children when they 

think they are correct about the spellings and evidences a lso confirm their belief. So, 

when the results don ' t turn out to be as expected, they think that there is no information 

available re lated to that particular topic and they become frustrated. They don 't realize 

that information is available and the fault is on their side. At this point if they don ' t alter 

their keyword thinking that there is nothing wrong with the spellings or may be this 

thought doesn ' t even come to their minds, then this situation can seriously hamper the 

be li efs of children about search engines and how they work. 

Coming back to the example of Asjad, after he realizes that he is making mistakes in 

spellings he confirms the spe llings from his textbook and notebook and catches the 

mistake he is making. So after a considerable effort he is finally able to enter the correct 

term. 
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Fig 3.2 Search results for the term "estroid" 

Asjad thinks that after entering the correct spel ling and getting the re levant results, the 

di ffic ul t pmi is over. But he is wrong. His actual and harder task is just start ing. Now that 

he has entered the correct keyword and a long list of results IS In front of him, a lot of 

questions are popping up In his mind e.g. why so many results , which of these are 

re levant and important for me, what points to focus and what to leave, and many other 

questions like these. Asjad realizes that getting a lot of results IS very easy but 

comprehending and analyzing these results IS very difficult task. He starts checking the 

results one by one and after a brief look he decides which page to keep and which to 

di scard , He find s that not every result is re levant to his requirements . After scanning first 
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two pages of results he thinks that he has gathered enough material and also further he 

explores results they are turning more irrelevant. He thinks why there are so many 

unrelated resu lts and wishes that all the resu lts very exactly accord ing to his demands, 

whi ch is off course a b it too ambitious to think. Now, Asj ad moves on to the results he 

has short- listed for the essay assignment. He notices that there is no structured or 

standard fo rmat of the web pages . Few pages are written as s imple text w ithout any 

formatting of headings, while some pages are we ll organized and present the info rmation 

in an ordered manner. So obviously he find s it easy to comprehend the pages written in a 

structured method, because it is simpler to single out the important concepts in the 

presence of heading since, headings obvious ly s ignify important things about the topic. 

On the other hand, in case of simple text he has to read the whole text, and it is totally up 

to him to think and decide which points are important and which are not. Somehow Asjad 

manages to prepare an essay after hand ling a ll the hurd les that came into his way. 

Based on the above scenario we can c learly see the prob lems Asj ad had to face during the 

task of searching and these pro blems are the same which have been highlighted earlier : 

• Spe ll ing mistakes due to lack of vocabulary whi ch in turn makes the task of 

keyword se lecti on harder 

• Typing errors made du e to less deve loped skills 
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• Understanding and analyzing result set due to so many resu lts and unstructured 

format of web pages 

3.2 A Faceted Search Interface for children 

We are now in a good position to introduce our interface based on the above scenario and 

the material covered earlier. We will try to justify how this interface caters to the various 

problems hi ghlighted previously. I have named my interface as Kidzz Search. In Fig 3.3, 

we can clearly see the different elements of the interface. We will now give the 

description of the functionality of these elements i.e. what do they do , their importance, 

etc. 
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Fig 3.3 Kidzz Search Interface 

3.3 Structure and Data Collection 

A glance at the interface tells a few things abo ut it. The page has two sections 

1. Choose Options 

2. Results 

58 



Choose Options section has few categories and check boxes under each category. Result 

section is empty when no selection has been made. We can see that Choose Options 

section has the main heading "Science" at the top . This is because all the pages wh ich are 

sto red and categorized are related to the subj ect science. Sc ience is the subj ect wh ich 

children start learning from early classed in the ir schools. It offers them the opportunity 

to explore and build upon their knowledge related to various domains of life since science 

involves everything from small parts of our body to the biggest secrets of this universe. 

So whenever a child learns a new and interesting concept from his class or hears about it 

from somewhere then he obviously wants to find more information about it. He goes to 

the Internet and starts searching about this particular topic using the search engine of his 

cho ice. So we have focused on the subject of sc ience for the purpose of prototype 

creation and evaluation. 

The next task is to app ly the faceted search successfu lly. The essence of faceted search is 

to d iv ide the domain in its attr ibutes and perform search on the bas is of those attributes. 

Here the domain of sc ience is divided into four main categories Space, Planets, Human 

Body, Earth . These are by no means a complete and exhaustive list of categories. There 

can be a lot more other categories. These categories are only a sample from many 

categories. Each of these major categories is further subdivided into sub categories. 

Again there can be many other sub categories but only a small sample is taken for the 

prototyping leve l. These categories are made after analyzing different websites 
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(kidsclick.org, nsdl.org) and few text books of children. The pages re lated to each 

category are found from different resources (mainly from kidsclick.org, nsdl. org) and 

simple web searching using different search engines Google, Yahoo, Bing. 

The sub categories under each mall1 category are shown as check boxes. Whenever a 

checkbox is checked the results related to that category are shown in the result section as 

shown in the image below. 
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Fig 3.4 Solar System is checked and the results are shown 
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We can see the resu lts in the Result section which are presented in a structure manner as 

heading at the top of the results goes like "Space> Solar System" which immediately 

helps in understanding that these results are related to Solar System in the Space 

category. We can also see that two further checkboxes have appeared. These are the 

facets which are used to filter the results. We will discuss these in details a bit later. 
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Fig 3.5 Kidzz Search when multiple options have been selected 
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What happens when user selects mUltiple options? This situation is depicted in the above 

figure . With each se lected option its relevant results and corresponding headings appear 

in the Results section. User can check the results of any category from Resu lts section. 

We can also see the relevant facets of each subcategory under it. 

3.4 Facets and their Effect 

We have seen that whenever a sub category is se lected few options appear under it. We 

have called them facets but the question remains what is the purpose of these facets? We 

d iscLlssed briefly that facets are used to filter the results of the sub category they belong. 

Now, we will discLlss the working and effects of these facets in details . 

As we know that Web consists of enormous amount of web pages which are 

heterogeneous in nature. To apply faceted search to webpages we need metadata, but web 

pages don 't contain enough metadata for the successful application of faceted search at a 

large level (Teevan et al. 2008). There are Meta Tags available in the webpages but they 

don 't contain enough information about a webpage. The only metadata we have about a 

webpage is its title or sometimes some keywords or description about the page provided 

by the author of the page. Other than that we know nothing about contents of a webpage 

in terms of metadata . It is not considered mandatory to provide metadata after designing 

the website. Developers are focused mostly on the design aspects of the process and they 
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think their job is done as soon as the website is working. Also the task of providing 

accurate and quality metadata is not easy. It requires time and effort. Automatically 

generating quality metadata for webpages is also hard with the current state of the 

technology due to the diverse nature of the webpages and the inability to extract metadata 

which consistently app lies to a large group of webpages (Teevan et al. 2008). 

Keeping all these things in mind, the question arises how to apply faceted search to the 

webpages? If we analyze webpages it will become evident that there is no particular 

structure to the layout of the information. There are no standards to design webpages and 

everyone creates pages according to their preferences and requirements. Some pages only 

consist of written text without any formatting, headings, images. Some pages are written 

in a structured manner w ith proper headings and formatting. It is obviously easy to read 

and comprchend text which writter ill a structured manner as compared to the text wh ich 

is written in a flow without any breaks or headings etc. It is even harder for children to 

read, analyze, and pick important points from plain text. Even with the pages written and 

presented in a formatted manner, it is difficult for children to digest the information 

quickly. They take time to read and reach the desired point in the text. Analytical and 

cognitive ski ll s of children are not yet reached the point where they can cope with the 

information load easi ly hence the process of exp loring information is slow in their case. 

Here we have presented a brief analys is of the situat ion over the open web and problems 

which occur in understanding information due the unstructured nature of the webpages. 
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The reason of this analysis was to reach a point where the hurdles in the path of 

successful application of faceted search become evident. 

Coming back to the structure of webpages, if a webpage consists of heading then, these 

headings say something important about that particular topic . Headings are an indication 

of some important information coming up. Presence of headings in a page signifies that 

there is some impol1ant information under each heading otherwise there was no need to 

write that information in the separate space. Since we know the basic idea of faceted 

search i.e. to search the domain on the basis of its attributes, and we a lso know that open 

web consists of unstructured data and not enough meta data is available to apply faceted 

search on the open web, hence we can make use of the headings within a page and utilize 

it as metadata. So idea is to use headings found within webpages as facets to apply filters 

to the lesults within each section. It makes sense since headings are vital piece of 

information about text and hence can be counted as attributes of the domain . In Kidzz 

Search interface we have made use of this fact and applied faceted search on the basis of 

the headings found within the pages in our dataset. Whenever a subcategory is selected 

its results are shown in Results section but also the relevant facets associated to that 

particular subcategory a lso appear below the se lected sub category. 
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In Fig 3.4 we can see the state of the system when the Solar System is se lected and its 

corresponding results are shown in Results section. We can see Solar System has two 

facets; size and composition. The effect of selecting the option "size" is that it will filter 

the resu lts in the So lar System section and on ly those results wi ll be shown which have 

the heading "s ize" in their contents. A lso a label will appear of the name "size" in front of 
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all those res ults which have this heading. Thi s label is cl ickable and it takes di rectly to 

place where the heading of " size" and its related material is written within the page . 

Fig 3.7 Clicking "Size" takes directly to the related heading 

Fig 3.6 shows that both the facets of So lar System have been selected and the results have 

been filtered accord ingly in the Results section. Associated labels of each result have 

been shown in front of them. Fig 3.7 shows that when the label of "size" is clicked the 

page related to that label is opened and focus is shifted directly to the place where the 

heading of "size" is located. This is how Kidzz Search interface works. 
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3.5 Issues Handled by Kidzz Searches 

We will now discuss the advantages of using our designed faceted search interface, type 

of problems it solves , and how it helps chi ldren in finding information eas ily and quickly. 

3.5.l No Need for Query Input or Keyword Selection 

One of the difficult tasks for children is finding proper keywords at the time of searching. 

Th is problem is solved by eliminating the need to enter query altogether. Since all the 

information can be searched on the basis of se lecting appropriate categories so there is no 

need for the search box. So the time which is consumed in this activity is minimized 

hence Lls ing this searching interface is time efficient. All the chi ldren have to do is to find 

the appropriate categories and the results related to those categories arc displayed right 

away. Some would argue that how omitting keyword search counts as advantage . 

Se lecting the relevant category is easier for children than thinking and reformu lating 

queries again and again s ince children are more comfortable with recognizing objects 

than recall ing the information (Borgman et al. 1995). Further help is provided to children 

by showing relevant facets which apply more filters and narrow down the results. 

Therefore , if suffic ient information is covered in all the categories and options and it 

g ives a good overview of the domain and directs towards the desired information then 

keywo rd search can be regarded as beneficial especially in case of chi ldren. 
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3.5.2 Typing and Spellings Mistakes are A voided 

Browsing based search engines have an added advantage, since children don ' t have to 

type so they don't make spellings and typing mistakes at all. Spellings and typing 

mistakes are other big issues for children other than keyword selection. They spend a lot 

of time in finding the required information because of the mistakes they make in spellings 

and typing, as once they enter the incorrect word and real ize their mistakes after checking 

the results, they have to go back and do it all over again. So a lot of time is consumed in 

a ll these activities. Kidzz Search saves this time by providing the interface which is free 

from typing and spellings mistakes since there is no need for keyword searc 

3.5 .3 Hierarchical Representation Hel s 1 Making Association 

and Sense of Results 

It is very common to enter a query in search box and get thousands or millions of results . 

After that it is tota lly up to the searcher to make connections between the results and the 

query he entered. There is no exp licit help provided by the search engines. Contemporary 

search engines now do try to provide some filters by dividing the results into different 

broad categories like Videos, Images , News, and etc. but when it comes to the actual 

contents of the results no filtration or categorization is provided. This situation becomes 
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more serious when children perform the searching. Children are at such a level where 

they cannot process a lot of informat ion as their cognitive skills are not matured enough. 

Search engines show the resu lts in a set of 10 results per page but research has shown that 

even this information is more than they can absorb. As the amount of information grows, 

children have issues in establishing relevancy of results (Large and Beheshti 2000). In 

many cases they failed to do so and in turn believe that information does not exist. Kidzz 

Search suggests a solution to this problem as well. We have implemented the system such 

as that each category in Options section has a relevant category in the Results section and 

the each selection made to the right side brings the result in the left side and these results 

are only for the associated category. For the purpose of providing visual cues the title of 

each head ing in the Results section has a title which shows the related category to which 

these resu lts correspond. By arranging and presenting the information and results in this 

hierarchical way children are helped great ly since they can make strong association 

between the selections they made and the res ults they got in return . Th is representation 

also does not overload them with the information and they can easi ly understand what is 

happening 

3.5.4 Ease of Navigation Improves Satisfaction and Outcomes 

Excess of everything is bad and it also applies to the amount of information related to a 

palticular topic which is available to a person when he/she is looking for it. Excess of 

information is even worse in case of children. Children find a result after completing 
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many difficult steps i.e. after overcoming the challenges of keyword selection, spelling 

and typing mistakes, and analyzing res ults for desired information. They fi nally reach a 

resu lt after fighting hard against many deficiencies they have due to their undercook 

abi lities. At this point what they want is that they are presented with their required 

information, but what they actually get in many cases is a lot of text. We discussed earl ier 

that sometimes this text is formatted and many times unstructured and written in a 

sequence. This unformatted and unstructured text poses a great challenge to children. 

They actually have to read this who le text to find the exact piece of information they have 

been looking for. Now they don ' t know whether this information is present in the current 

page or not but they give it a try. But children are just not good enough at such a smal l 

stage to grasp the ideas presented in the text. They read through the lines reading few 

words and skipp ing many and cannot focus on all the words . As a result, they usually end 

up assuming that this information is not avai lable on the page even if it is present and 

they have missed it (Livingstone et al. 2005). Structured representat ion of text doesn't 

a lso guarantee that chi ldren will locate the target position. Ifthere are a lot of headings on 

the page, they might miss the intended heading, or they might not know the meaning of 

wo rds which actuall y represent their desired information . Kidzz Search proposes a 

so lution to this problem by defining facets , wh ich are actually created by extracting the 

headings from the resu lt pages assoc iated to each category. Each facet se lection creates a 

labe l in front of each assoc iated result, and clicking th is labe l takes directly to the place 

of head ing. These facets are defined in simple language which is eas ily understandable 
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for children. This way, chi ldren are saved from the efforts this whole process takes and 

which often results in the frustrat ion which builds due to the fa ilure to fi nd info rmation. 

As a resu lt children become more satisfied as their efforts are now producing the desired 

outcomes and that too w ith the minimal efforts. 

3.5 .5 Facets Provide an Overview of the Domain 

One impOliant aspect of the faceted search is that it provides an overview of the domain 

just by looking at the facets and helps in developing an image of the domain in the mind. 

Thi s in turn puts users in a better position to make decisions as he/she knows what to 

expect, a nd what sort of information is present. This is especially helpful in situations 

whe n users have 110 general idea about a particu lar domain so they face issues in defining 

queries. Facets provide the initial knowledge of domain to let users decide themselves 

what they are looking for. In case of Kidzz Search facets are the headings of the pages in 

the data set, and headings obvioLlsly say something about the contents of the page it 

belong. So ch ildren are helped here by providing a synopsis of the pages in the shape of 

facets and in this way they get a good idea of the information available on the pages . 
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3.5.6 Opportunities to Learn and Knowledge Building 

Faceted Search facilitates learning and knowledge building. It indirectly builds the 

knowl edge about the domain being explored and provides the opportunities to learn at 

each step. Facets are the attributes of the relevant domain which are chosen carefully to 

represent the domain in a best possible manner. So when people use a faceted search 

interface for information finding they have to close ly observe the facets provided to 

accurately direct the system towards their required information. This process of correctly 

selecting the re levant facets ultimately helps users by building their knowledge about that 

domain, as they now know certain facts about that field which may have been unknown 

before using the faceted search system. Since facets in Kidzz Search come from the 

headings within pages from dataset, they contribute to the knowledge of children and add 

Lip to that knowledge. 

3.5.7 Fewer Results Pose less Information Load on Children 

Keyword based search engines work on the basis such algorithms which make them 

return many results. Now some would consider it a good thing but it is not so good 

particularly in case of children. Children examine only first page of the results in most 

cases and that too on ly first few results of the first page. If they don ' t find the information 

they are looking for from these results they leave the task assuming that this information 
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is not available. This behavior of children is justified since most relevant results are 

usually avai lab le on the first page and other pages rare ly contain any valid resu lt in most 

cases. Children will be comfortable with fewer but more accurate results which could 

satisfy their information needs. This is exactly the case implemented in Kidzz Search, as 

children get on ly few results as the outcome of each selection they make. These results 

are further pruned when facet se lection is made. So each query results in fewer matches 

and chi ldren are not bombarded with the long li st of results. 

3.6 Summary 

In this chapter we presented the detailed overview of our proposed interface Kidzz 

Search. 'vVe described in detai ls the salieilt feature::. uf uur proposed yslems and how 

facets are generated and what effect they have. In the end we illustrated what are the 

issues which are handled by our proposed system. 
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Chapter 4 

Experimental Design 

4.1 Hypothesis 

Our hypothesis for this work is 

"Faceted Search will help and improve the searching performance of the children when 

compared to query based searching" 

There are few things which are clear from the above hypothes is statement 

• There are two interfaces, one is query based and the other is our proposed 

interface i.e . Kidzz Search 

• Children w ill get the chance to use both the interfaces and their performance will 

be measured and compared aga inst some predefined tasks 
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• After the analysis of the results the conclusion will be drawn that whether the 

hypothesis is justified or not 

In this chapter we wi ll discuss a ll above mentioned steps in detail. First of all the 

experimenta l setup and research design is described. After that the tasks are defined 

which form the basis for the analys is phase. Then the details of the evaluat ion process are 

g iven which include the details of the survey and interview conducted from children . In 

the end the analys is of the outcomes is performed and results and conc lusions are drawn. 

4.2 Measures for Evaluation 

Three important measures around which the evaluation of our hypothesis revolves are 

• Accuracy 

• Time Efficiency 

• Error Count 

4.2.1 Accuracy 

Accuracy is re lated to the ability of children to find the exact information they are 

looking for. It often happens that children do succeed in findin g a relevant resu lt from the 

I ist of the resu lts but when they examine the page by open ing it they cannot find their 
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required information due to either information is not present on the page or they cannot 

find it because of load of information. Accuracy will be measured by assigning different 

tasks to children and they will be asked to complete these tasks on both the interfaces. 

Comparing the results of tasks on both the interfaces will show that which interface has 

enab le the children to find more accurate information. 

4.2.2 Error Count 

Error count illustrates the number of errors committed by children in typing, spellings, 

and keyword finding while searching. Children commonly commit many mistakes in 

these departments which naturally obstruct the flow of the whole process. Children's 

pe rfo rt11<lI1ce wi ll be measur d against the assigned task to check which interface 

outwe ighs the other in the area of error count. 

4.2.3 Time Efficiency 

Time efficiency relates to the amount of time it takes for children to reach the place 

which contains the accurate information being sought by children. Time is an important 

factor as it directly affects the performance of the chi ldren s ince the more time it takes 

them to find the information , the more they become frustrated and loose hope and stop 
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going after the information after a point. Time efficiency wi ll a lso be measured similarly 

by allocating various tasks to children, which they will perform on both interfaces. Their 

progress will be recorded and later it will be analyzed and compared to determine which 

interface is more time efficient. 

4.3 Sampling Technique 

Sampling techniques are used to select a subset of the actual population in order to draw 

certa in conclusions about the samp le population which then can be generalized to the 

actual population (Ross 1978). 

4.3.1 Sample Population 

It consists of a subset of the population which is taken from the actual population in order 

to save time, effort, and resources since it 's extremely difficult or even impossible to 

conduct the study on the actual population. All the treatments which are important for the 

study are performed on the sample population and results are drawn on the basis of these 

treatments. 
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4.3.2 Actual Population 

Actual populati on cons ists of a ll poss ible subsets in the population. The results compiled 

for sample population can be generalized to actual populat ion. 

4.3.3 Sampling for Evaluating Kidzz Search 

Since the objective of our study is to explore the impact faceted search w ill have on the 

search performance of children, so chi ldren are the main subjects of our study. But not all 

the chi ldren qualify ; they possess certa in tra its to be cons idered for the populat ion . These 

traits a re 

• Child ren be long to age group 8-13 

• They are studying in some school 

• They have some knowledge of Internet and search eng ine or can use them when 

ass igned some tasks 

So chi ldren qualify ing above mentioned features consist of the actual population of our 

research. 

The re a re vari ous sampling techniques used for draw ing samples from the actual 

population. We have used the convenience sampling technique in our study for se lecting 

the sample . This technique, as the name suggests, works on the principle of convenience. 
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The researcher selects that subset of the population whose subjects are easy to reach and 

can be contacted easily. We have used this technique since its simple, time saving, and 

cost effic ient. Actual population is all school going children in the age group 8-13 who 

are competent enough to use Internet. Our accessible population is all school going 

children in the age group 8-13 living in the residential area of Quaid-i-Azam University. 

So Oll r sample size is 15. 

4.4 Experimental Design 

Research design selection is an important step for obtaining the convincing conclusions 

to the research question. There are various research designs and the selection of the best 

suited design depends upon thc situation and requirements. We have selected One Group 

Posttest Design Only Design for ollr study. In this design we measllre the same group for 

both the treatments 

X2 0 

Fig 4.1 One Group Posttest Only Design 
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The reason for se lecting this method is that the composition of our study is such that this 

design is the most suitable one. Since the p urpose of our study is to find the impact of 

faceted search as compared to the general search, and whether it bring any improvement 

in the search perfo rmance of children. So it is imperative that we perform posttest on the 

group fo r both treatments 

4.5 Task Creation 

For the successfu l evaluation of any search interface, one essential condition is des igning 

search tasks which are we ll su ited to the situation at hand . Since our search interface is a 

faceted one and designing search task for such type of interfaces is more challenging than 

usual, as these tasks must involve exploratory search (Kuies and Capra 2008) . 

Exp loratory search tasks have various des irab le qualit ies (Ku les and Capra 2008) 

• Represent uncertain or ambiguous information needs 

• Knowledge acquis ition, comparison , or discovery are involved 

• Uncertainty about what, where, and how of the required information 

Since the subjects in our target population are all chi ldren, and we are des igning and 

eva luating thi s interface especially for them, so we have to cons ider their special needs. 

We cannot expect them to perform and complete exp loratory tasks like e lder people who 
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have much more matured skills. We must be aware of the mental level and abilities of 

children whi le designing search tasks . Our dataset includes pages of Science subjects. At 

small ages children are mostly interested in finding information related to major concepts 

of any domain which they read in their books or hear from somewhere. They don 't 

usually go into much detail. 

4.5.1 List of Tasks 

We have designed following search task after taking all above things into account. 

We have created following search tasks 

1. D scribe the composition of solar syst m 8ncl it m8jor components. How much 

mass is distributed to Sun? 

2. What is the size of an asteroid? Which is the largest asteroid and what is its size? 

3. What are the different types of meteorites? Describe the description of Stony Iron 

meteorites. 

4. What is the Size of Sun? Find the mean surface temperature of Sun. 

5. How gravity was discovered, who discovered it and under what circumstances? 

6. Find and compare the volumes of planets Mercury, Mars and Neptune. Which is 

the biggest planet out of these three planets 

7. Describe the various nervous systems present in human brain. 
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8. How human heart functions? Describe its structure and major parts . 

9. Describe the different component of the blood and few of their characteristics. 

What are the different blood groups and which one is the most common? 

10. What are the major functions of human skin? How skin is divided into different 

layers and what are the variolls co lors of the skin? 

11 . What are various parts of human eye? 

12. What are the different types of vo lcanoes? Present a comparison . 

13. Which are the ten longest rivers in the world? Explain the topography ofrivers . 

14. What are fault -block Mountains? Provide a brief description 

These tasks are defi ned to assess the performance of children against the measures we 

have defined. Each task contributes towards each measure by providing input. 

4.6 Experimental Setup 

Experimenta l setup for our study is as follows 

4.6.1 Participants 

Sample s ize of our study was 15. A ll chi ldren belonged to the age gro up 8-13. Their 

divi sion with respect to their age is as follows 
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Age No. of Participants 

8-10 2 

11 -12 10 

13 3 

Total 15 

Out of these 8 children, 5 were boys and three were girls. All these children were 

interviewed individually. Each child was assigned three tasks to complete using our 

proposed prototype. One open source search engine Sphider (www.sphider.eu) was also 

used for comparison purposes. 

Sphider 

~Q"'.'."b'~ 

Fig 4.2 Sphider Open Source Search Engine 

It's a simple and easy to use keyword based search engine and it functionality is pretty 

s imi lar to the most contemporary search engine and provides most of the common search 

features which are present in any keyword based search engine. 
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Sphider 

I I.~~··-·---·-··-·-·--·-·· ·--·- ··--··--~ ~ I 
Dlsplnylng resn lts 1 - 10 of 101 m 'atche {O.66 seconds} 

1.1100.00%) Sun · W iklpedia the free encyclo[Jed i ~ 
. including Old Frisian Slillne • sonne ("sun"). Old Saxon sliuna • Middle Dulch sonne. modern Dulch zan . Old High German sliuna . 
modern German sonne. Old Icelandic sliuna . and GOlhic slIunA[flJ . All Germanic l erm s for Ihe SIIU 
IlIlpJi loci<lIlosltwebpagesfS IIII .htlTl·449.3kb 

2.)75.88% 1 NASA· Sun 
This article discusses Suu (Characleris lics of lhe 5 uu) (Zone s of lhe 5 11u) (Solar aclivil y) (Evolulion oflhe 511u) (Sludying Ihe SII U) 
(Hislory of modern solar sludy). Characl erislics of Ihe SIIU Mass and densily The Stili 
http:// localhoGtlwebpr.goD/sIIH_ .... vorldbook html - 63.3kb 

3. 174.97% 1 Solar System. Vvl kloedia the free encyclopedi" 
orb,ls of objecls aboullhe SIIU. According 10 Kepler's laws. each objecllravels along an ellipse with Ihe SIIU alone focus Objecls 
closer 10 Ihe SUr! (wilh smaller semi·major axes) have short er years . On an ell iplica l orbil . a body's 
hllp:iflocalhoslfwebpagesfSolar_Syslem.hl m - 333.Bkb 

4.155.00%1 Sun 
The StilI is Ihe most prominent fealure in our solar system. It is the la rg est object and contains approximately 98% of the lotal solar 
system mass. TIle Still 
ht lp:illoci1lhostlwebpC1ge s/sun_,hlm· 25.1 kb 

5. 145.85% 1 E,;3cts.bllQ.'!U.!li Sun19LiSlilliJ eHow.com 
Facls Aboul lhe Suu for Kids. Everyone knows Ihallh. SIIU rises every morning and sels every nighl. bul nol as many people know 
jusl how importanl lhe SIIII is 10 us. It 
http.Hloc dlhost/webpti ge'5/ .l boul_5377228_sun-kid&.hlml - BD.7kb 

6. 144 .94% 1 The Sun 
sl ars Ihan larger ones; Ihe Sun is in Ihe lop 10% by mass. The median size of slars in our galaxy is probably less Ihan half Ihe mass 
of Ihe SIIII . The Sun is personified in many mylhologies: Ihe Greeks called il Helios and Ihe 
h~ tp · I!loca l hr)5 t!wehp -3 lJes/~o l . hlml- 21 4kb 

7. }35.84% 1 Merc ury (planet)· WiI(lper.ii" the free encyclop~di a 
vAloril )' so thai Ihe SUlI§@T"'S app arent motion ceases; 31 perihelion, McrcuryaeTIJ

:; angular orbil al ..,,6 lccity 1han a)o;c6sds the ciflgulc:U 
rolalional velocily. Thus . Ihe Sun appears 10 move in a rel rograde direcl iOil. Four days after 
hti pi/loc<;lhostfwebp<;ge5/M.rcury _(planell.hlm - :.l70.0kb 

Fig 4.3 Search Results in Sphider 

Each child was allotted a PC at the time of interview and they had to complete the 

assigned tasks on both the interfaces. Almost all the children were most familiar with 

Google search engine, and used it primarily for all their search needs . So, Google was 

also used as the reference for children to explain the working sometimes. Screen 

recording software was used to record all the activities performed by children during the 

completion of their tasks. Freez Screen Video Capture 
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(http ://www.small videosoft.com/screen-v ideo-capture/)wasusedforthispurpose. Itis 

fr e and easy to use software. It records all the activities performed on computer by 

captur ing the screen. The main reason to use this software was that it does not slow down 

the system while recording like other software. 

Freez Screen Video Capture 

Video: Microsoft Video I, Quality 70%, 25 fps 

• Audio: MPEG Layer-3, 22;05 kHz, stereo, . 16-bit , 

: f;iotkeys: Recor~iPause F7, Stop/Cancel Fa .. 

Fig 4.4 Freez Screen Video Capture Software 

4.7 Test Design 

Now we divert our attention to the process of interview which was conducted from 

ch ildren. We cannot expect children to complete the assigned tasks themselves without 

supervision. So the interviews were conducted individually from children under the close 

observation . Each child was assigned 3 tasks and he performed each task first on Sphider 

and then on K idzz Search. All the activities of each ch ild were being recorded for the 

purpose of analysis. Each task completed by chi ldren added some value to all the three 

qua lity measures defined earlier i.e. accuracy, time efficiency, and error count. All these 
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readings were noted and recorded careful ly for later analys is. Each child was assigned 3 

tasks randomly out of the list of 14 tasks. Following points were noted during the 

interview for each child. 

• Time taken to complete each task 

• N umber of keyword and spelling mistakes made 

• Number of pages each child examined to complete the task and he/she could not 

find the required information i.e . whether the information was not present or 

he/she could not locate it due to the large quantity of text 

Evaluation Measure Related Tasks 

1. Accuracy 
1-14. Any 3 tasks are assigned to each 

2. Time Efficiency 
child randomly 

3. Error Count 

Table 4.1 Evaluation Measures and related tasks 

After the completion of tasks, children were asked about the general impress ion related to 

both the search systems. They were asked which system would they prefer and w hy. 

Their responses were recorded for later analysis. 
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The above setup helped in measuring the parameters of our research which wil l be 

analyzed and evaluated to make a conclu ion about the hypothesis. 

4.8 Summary 

In this chapter we gave an overview of our experimental design. Evaluat ion measures and 

samp le Llsed for evaluation of our hypothesis is described. We also discussed about the 

sampling technique used and children who participated in the eva luation of our interface. 

In the end we defined our tasks and described how the test was conducted and results 

were calculated. 
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Chapter 5 

Results and Discussion 

In this chapter we will present an analysis and discussion of the results which we 

obtained after the user experiments. We had defined three measures for evaluation i.e. 

Accuracy, Time Efficiency, and Error Count in the previous chapter. We also discLissed 

the test design that we have two searching systems for the purpose of assessing our 

hypothesis . One is our proposed prototype Kidzz Search and the other system is Sphider 

which is an open source search system and it is used for the comparison purposes, Now, 

we will discuss the implications of the results to each evaluation measure indiv idually. In 

the end we w ill analyze on the basis of evaluation results whether our ,hypothes is is 

justified or not. 
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5.1 Accuracy 

We have defined accuracy as the ability of children to find the exact information they are 

looking for. When chi ldren hunt for the desired information using the search engine of 

their choice they fail to find the accurate information due to two main reasons 

1. The information is not present on the page 

2. The informat ion cannot be located because too much information is written on the 

page 

So, for measuring accuracy we have defined two more attributes 

1. Non-Presence of Information 

2. Information Load 

Hence , we have measured accuracy by observing each chi ld and taking note of how many 

pages he/she sk ipped. The reason for skipping the page was a lso noted i.e. whether the 

page was skipped because of non-presence or information load. In the end accuracy was 

calcul ated for each ch ild by measuring the total number of pages which were needed to 

complete all the tasks and this number was div ided by the number of pages actually 

examined for fi nding the informat ion. Similarly the acc uracy was computed for a ll 

children for the both the interfaces, and these results are shown in the following fig 
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Fig 5.1 Comparison of Accuracy for both Interfaces 

In F ig 5.1 we have shown a comparison of both interfaces for accuracy. We clearly see 

that the accuracy of Kidzz search is way above than the accuracy of Sphider. The Fig 5.1 

a lso shows that each child has been more accurate on Kidzz search than Sphider. The 

property of Kidzz search of being a guided search engine makes it more accurate. Clues 

are provided at each step so , children are never lost. It is clear from the Fig 5.1 that in 

case of Kidzz search accuracy varies in the range of 80% - 100%, which is extremely 

good in any condition. But it must be noted that these numbers are calculated against the 

completion of just three tasks. It is important to understand that accuracy will reduce 

from 100% over the period of time . Here 100% accuracy means that, the child found all 

the required information for all his three tasks, without sk ipping or missing any pages . 

The obvious reason is that the information required by the child for all of his/her three 

tasks must have been available in the facets , which took the ch ild directly to the relevant 
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place . Hence there was no need to check extra pages . It will be more relevant to compare 

the average accuracy for all children for both interfaces and this is shown below 

100% ,----------------------

90% ·i---------~~~,-----

70% -I---'-'-'-~' '-', 'j,~" --:"}----

60% +---------i 

50% 

40% 

30% 

20% 

10% 

0% 

• Average Accuracy 

of Shpider 

@ Average Accuracy 

of Kidzz Search 

Fig 5.2 Average Accuracy for Both Search Systems 

Fig 5.2 show the average accuracy for both search systems, and it can be clearly seen that 

Kidzz Search is ahead by big margin. Average accuracy for Kidzz Search is 89%, which 

is excellent. On the other hand average accuracy drops to 51 %, just for three tasks in case 

of Sphider. So Kidzz search here is a clear winner. Average wi ll surely decrease for more 

comp lex tasks, but there is enough evidence now that it will always be more than 

Sphider. 
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Since we defined two factors, non-presence and information load , which directly affect 

the accuracy, so it is pertinent to see the data related to both this factors. Figure below 

shows this data 

4.5 ..,.1----------------

3.: Bl----------------I~,.---f-~ 
3 -fl---- ft 

~ 
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1 

0.5 +----.----------------.-.----
o I , , j I I I I ! i I ! I 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

-+- No. of Pages Missed 
due to Information 
Load 

.~;::l'- No. of Pages Skipped 
due to Non presence 
of Informat ion 

Fig 5.3 Number of pages missed and skipped using Sphider 

Fig 5.3 shows the data related to number of pages each child misses due to information 

load, and also the data related to the number of pages skipped due to the non-presence of 

the informat ion on the page, during the course of 3 tasks assigned to him. We can see that 

chi ldren do have to go through more than one page to find their required information 

even for the very s imple tasks . It is a common practice for every searcher that after 

checking one result if the required information is not found then the searcher moves on to 

the next result. But the case with the children is totally di ffere nt. Children don ' t like to 
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examine more than few pages of the resu lts and get frustrated soon, and even assume that 

information is not available (Bilal 2000; Large and Beheshti 2005) . So the condition 

depicted in Fig 5.3 becomes more ser ious automatically and accuracy becomes more 

cruc ial in case of chi ldren. Skipping pages because of non presence of information is 

understandable , as we cannot expect our queries to result the most relevant result at the 

top of the li st. But if the information is present on the page and even then chil d misses 

that information due to the overload of text, then this situation is of more concers . Kidzz 

search has handled this case of missing pages due to information load by providing facets 

which take children directly to the relevant place . There is a possibility that ch ildren miss 

the appropriate facet from the list of facets, but this can happen rarely because the facets 

are kept to the minimal level. But if a chi ld wants to search something which is not 

covered in the facets, then the situation becomes pretty similar to Sphider, since not all 

the information can be covered in facets . Facets are basically used as pointers to guide the 

children in their process of searching. But even if facets don ' t cover the required 

information, accuracy is not affected great ly s ince we have assigned the most relevant 

pages to their respective categories. Children don't have to go through skipp ing and 

missing many pages before they can find what they are looking for . So accuracy is built 

in to the Kidzz Search interface. 
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5.2 Error Count 

Error Count has been defined as the number of errors made by children in typing, 

spellings , and keyword finding. These are three major concerns of children while using 

keyword based search engines. These errors interrupt the flow of information and cause 

annoyance and confus ion . To calculate this measure, children were closely observed to 

find the number of typing and spelling errors they made and how many times they needed 

to change the keyword. These numbers have been shown below 

------ ---- -----_._--------
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-+-Keyword and 
Spelling Mistakes 
on Sphider 

Fig 5.4 Keyword and Spelling Mistakes on Sphider 

Fig 5.4 shows the number of mistakes each child made during the course of 3 tasks. On 

average each child committed 6 errors which is a quite a big number considering only 

three tasks had to be completed. These results confirm the point of view of researchers, 

which they have given consistently re lated to the issues with contemporary search 
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eng ines . These resu lts show that keyword based search engines create various prob lems 

for children as they make many mistakes during the search, which obv io usly make the 

task of searching even harder. It was a lso one of the main motivating factors towards 

Kidzz Search as it eradicates the problems caused due to typing in the search box and it is 

replaced by clicking. So the source of many errors is removed, and further guidance is 

provided to children to make the task of searching easier and engaging. 

5.3 Time Efficiency 

Time effic iency was defined as the time taken by children to find the accurate 

information . This means that time efficiency is proportional to accuracy. This is logical 

because, as the number of pages examined by children grows, the time taken to complete 

the task al 0 iilcreases. But the l ime effic iency also depends upon the error count, s ince 

the number of errors committed by children automatically adds to the time taken to 

complete a task. For calculating this measure we recorded the time children took to 

complete each task on both the interfaces . The results of this activity are shown below 
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Fig 5.5 Comparison of two interfaces for average time of a single task 

Fig 5.5 shows the comparISon of both the interfaces for the average time it takes to 

complete a single task. It is evident that the average time taken on Kidzz search to 

complete a single task is far less than Sphider. We now examine the overall average 
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Fig 5.6 Overall average times for both interfaces for a single task 
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Fig 5.6 shows the overall average time for all children across a ll tasks. For Kidzz search 

the average time to complete single task is 32 seconds approximately, whereas for 

Sph ider it shoots up to 2 minutes approximately. This is a huge difference of almost 1.5 

minutes. We have already shown that Kidzz Search is far more accurate and error count 

is also very small as compared to Sphider. We also discussed that time efficiency 

depends on accuracy and error count, so it is unsurprising to see that Sphider is far too 

slower as compared to Kidzz Search. Hence, Kidzz search has also scored pretty highly 

for the measure of time efficiency 

5.4 Preferred Interface of Children 

We have presented an analysis and discussion of the results of llser experiments. After 

the completion of tasks children were asked about their general opinion about both the 

interfaces . A ll the children preferred the Kidzz Search over the Sphider. Then they were 

asked what the reasons of their choice are, and a ll the children gave the identical reasons 

which are summarized below 

• It is very easy to find information using Kidzz Search because of the way choices 

are organizes and results are presented 

• It is very quick to locate the desired resu lts due to its hierarchical organization 
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• It is quick and easy to find the required information on the result pages as the 

facets selection takes directly to the place where the information is written 

• It is very easy to use to Kidzz Search, as there is no need to type. It is difficult to 

type, spell the words properly , and find appropriate keywords 

Above responses of chi ldren and results of our experiments confirm our point of view 

which we have taken from the start i.e. keyword base searching is difficult for chi ldren. 

Child ren have also pointed out that they stil l suffer from all the problems which have 

been highlighted in the literature. All the chi ldren sa id that they are more comfortable 

with browsing base search interfaces rather than keyword based search system 

5.5 Summary 

We have analyzed the results of experiments . We have also discussed the responses of 

children re lated to both the interfaces. These results and responses of chi ldren combine 

favor our proposed interface i.e. Kidzz Search. We have already seen the comparison of 

both the interfaces, and how the keywords based search system, Sphider in our case, 

slows down the progress of children. We have also discussed the problems they faced 

us ing Sphider and how Kidzz Search handled those problems. After all these analysis we 

are now in the position to say that our hypothesis has been justified. We have seen the 
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performance of children on both interfaces, and Kidzz Search indeed improves the 

performance of children. Children succeed in finding more accurate information in less 

time without committing a lot of errors using Kidzz Search. Hence impact of faceted 

search 011 the search performance of children is positive and Kidzz search improves the 

search performance of children by a large margin when compared to keyword based 

search engines . 
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Chapter 6 

Conclusion and Future Work 

6.1 SUlunlary and Conclusion 

This disseliation started with a d iscllssion on the contemporary search engines. We talked 

about the two bas ic modes of search i.e. keyword based search, and browsing based 

search and various issues with these systems. We discussed that how these issues w ith 

current search engines motivated researchers to think out of the box and the idea of 

exp loratory search emerged as a result. A brief discussion on exploratory search then 

followed and it became clear that faceted search is the most commonly used form of 

exp loratory search. We then diverted our attention towards the main goal of our research. 
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We discussed that existing search engines are designed according to the needs .and skills 

of elder people. But due to the growth and development of technology and Internet, 

children have also become a major group over the Internet. Contemporary search engines 

just don ' t fit the needs and skills of children. Very few search engines are designed 

especia lly for children and even those search systems make a half hearted attempt. 

The main goal of our research was to propose a system which was designed according to 

the ski ll leve l of chi ldren. We argued why such a system is needed by highlighting the 

issues and problems with the most popular search systems, which makes it tough for 

children to use these systems. When discussed the major problems chi ldren face whi le 

using these search systems. These problems included spelling and typing mistakes, 

finding proper keywords, making sense of results due to messy representation, selecting 

the must suitable resuli.s from the long list, and finding the required information on the 

page due to plenty of text. All these problems with the keyword based search engines laid 

the foundation for our proposed system. The major challenge was to take all these 

problems into consideration, and come up with a system which not only handles those 

problems but also facilitate and guide children in finding the required information. 

We adapted faceted search to des ign such a system after careful analysis, since faceted 

search boasted of features which provided a solution to the above mentioned problems. 

The objectives of our desi gn included to proposes such a system which not only handles 

the issues with the query based search engine but also helps and guides in finding 
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information easily and quickly . These goals were achieved with the help of faceted 

search. We hand led the problems of spelling, typing, and keyword mistakes by providing 

the information in a categorized view, where children could make selections instead of 

typing keywords to find information. These selections provided results which were also 

arranged in an organized manner. This organized presentation of information helped 

chi ldren in finding information eas ily and briskly. We also provided the facility of facets . 

These facets help the children to go directly to pages with the required information which 

in turn helped in reducing the information load. We named our proposed system as Kidzz 

Search. 

After the design of our system, the next step was to evaluate the system to confirm 

whether it fulfills all intended requirements. For this purpose we conducted a prototype 

te t, 'r which 8 ch ildren in the age group 8-13 partic ipated . Ali the chiidren were made to 

complete some tasks on two interfaces. One was our proposed system Kidzz Search, and 

the other was an open source keyword based search engine Sphider. The results of this 

test were very encouraging. A ll the children performed much better on Kidzz search as 

compared to Sphider. They felt more comfortab le and at ease using Kidzz Search. So our 

hypothesis was justified . 
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Summary of Results 

The summary of results is given below 

• Kidzz Search improved the search performance of children 

• Accuracy increased (51 % for Sphider and 89% fo r Kidzz Search) . The 

improvement in accuracy occurred due to well organized choices and hierarchical 

representation of results. Also, facets played the great part in improving accuracy 

as children could go directly to the place which had their required information 

• Chi ldren made many mistakes in Sphider (Typing and Spelling) whereas no such 

errors in Kidzz Search. It is because Sphider used the keyword based searching 

interface which is the cause of many problems for chi ldren. In Kidzz Search we 

replaced this interface w ith faceted navigation so children cou ld find the 

information eas ily w ithout making mistakes 

• A verage time to complete a task in Sphider is four t imes more than K idzz Search 

(0. 5 sec Vs . 2 .3 sec) . Due to the increase in accuracy and reduction in error count 

in Kidzz Search as compared to Sphider, the average time needed to complete a 

task in Kidzz Search also improved great ly. Children completed tasks in Kidzz 

Search with comfort and in very quick time as compared to Sphider. This fact is 

clearly visible from the average times for both interfaces 
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All children preferred Kidzz Search due to 

• Organization of choices 

• Presentation of results 

• Des ired pages are found quickly due to hierarchical organization 

• Easy and quick to find the required information within the res ult set 

• Errors are minimized 

6.2 Contributions 

Our proposed system K idzz Search contributes in two main areas . 

~ Paceted search 

• The search interfaces fo r child ren 

Currently faceted search is only applied in highly specialized fields. There are talks about 

applying it to open web but there are still many challenges to answer. One major 

challenge is the lack of quality metadata on the open web. Our proposed system presents 

an idea to overcome this challenge. We have used the headings within webpages to be 

used as facets . This idea can be adapted by researchers who are aiming to provide faceted 

search for open web 
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We know that very few search systems exist which are specially des igned for children. 

Kidzz search a ims to fill this gap. We have proposed and showed that structured and 

guided presentat ion of information helps in improving search performance of children . 

This framework can be followed to propose future search systems for children. 

6.3 Future Work 

Our Work falls in two domain faceted search, and interfaces for children. Both these 

domains have a wide scope and there are still a lot of issues to be solved. We will now 

discuss some of the issues which need to be solved 

• We have based our facets on the head ing extracted from web pages since web 

pages don't contain enough metadata. This issue still needs further exploration i.e. 

how to extract metadata from web pages since not all web pages contain headings. 

Hence generating quality metadata for web pages is a challenging task. 

• If a webpage contains lots of head ings then showing so many headings can 

become messy. Further exploration is needed on how to present greater amount of 

headings efficiently and without causing confusion 

• Facet selection is a difficult task. In our case the facets were built within the 

heading of pages. But when facets are defined manually then task requires a lot of 

cons ideration and thinking. This area of facet creation can be explored further. 
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Also when we define facets for a particu lar domain , it is not necessary that these 

are the only choices available . There may be other choices availab le and they may 

produce better resu lts. Hence this field of defining optimum facets can be 

explored further. A lso generating facets automatically is a big task and requ ires 

further exploration 

The focus was our research was to address the problems faced by children in searching. 

We proposed a system to show how theses can problems can be solved. We made a small 

contribution at a small scale but there are still many problems to be solved to achieve the 

des ired goal at bigger leve ls . 
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