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      ABSTRACT 

 
Usability evaluation of collaborative writing system for education 

usage is very essential to improve its functionality to make it effective, 

efficient and satisfactory for future use. In this thesis, the usability of 

web office (ThinkFree doc) i.e. one of collaborative tool was tested 

using mix research approach. Usability evaluation was done in step by 

step process, where usability test was conducted using think aloud 

protocol and observation during testing was noted down. Test results 

were then analyzed and questionnaire was designed for quantitative 

survey. Questionnaires were then distributed among those students 

who have been using Thinkfree doc for educational collaborative 

work. Interviews were conducted with all selected participants 

individually for results validations. 

 

During usability evaluation process positive and negative effects 

regarding software‟s usage were noted down. The result revealed that 

overall system‟s response is very slow. The software needs to improve 

its processing speed to make it more efficient for future use. The 

system also needs to improve overall functionality (e.g. collaborative 

work, synchronization, uploading and track changes etc) to provide 

accurate and complete results according users‟ requirements. 

 

Keywords: usability evaluation, Groupware system, Collaborative 

system, ThinkFree doc. 
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1   INTRODUCTION AND BACKGROUND 
 
In this thesis we have a problem related to usability evaluation, we have to evaluate the 

usability of collaborative system (web office) this research study will help to improve 

usability of web office and making it easier to use for the users of this software. This thesis 

will also help in finding out the flaws and drawbacks related to this system through users‟ 

feedback that will help to make the system more usable.  

 

This chapter describes the background and whole structure of this thesis. Section 1.1 

describes background and section 1.2 describes thesis outline.  

 

1.1. Background  
In Human computer interaction (HCI) usability addresses the relationship between tools and 

their users. Usable tools are intended to achieve user‟s goals in easy, efficient and effective 

way [11]. In [1, pp 5] Steve Krug defined usability as “making sure that something works 

well: that a person of average (or even below average) ability and experience can use the 

thing . . . for its intended purpose without getting hopelessly frustrated.” 

 

Usability plays a vital role in the improvement and development of effective and efficient 

collaborative management tools. Collaborative management tool is part of groupware system, 

where groupware is the group of different applications that work together or independently, 

where two or more people collaborate to achieve various tasks [2]. There are many groupware 

applications available for example e-mail, group calendar, video communication, chat system, 

multiplayer games and collaborative writing system etc [2]. These applications can be used by 

organizations, in education system, entertainment and also for social interaction. 

Collaborative writing system (web office) is also one of groupware system where people can 

generate online/offline documents support, spreadsheets and presentation collaboratively [3].  

 

Through a process of usability evaluation number of existing problems in such tools can be 

identified [4], and this process helps in the improvement for future user interaction with such 

tools [5]. An effective and efficient user interface design depends upon usability of interface 

provided. An appropriate usable interface design increases the effectiveness and efficiency of 

different tools [6]. Our current research is based on the usability evaluation of such tools. 

  

Now a day Users are taking more interest in desktops as well as in web based applications 

[10]. Think Free is one of the collaboration tools being used for online/offline connectivity to 

provide personal or business related activities by point and click operation. This software is 

an open source and provides online/offline web office. This tool provides online collaboration 

and sharing functionality; users can easily share documents, presentation and excel sheets 

online with their colleagues to work over projects and tasks [3].  

 

According to [7] and as well as our knowledge is concerned there is no evaluation of usability 

has been done for Think Free docs in the context of collaboration education. We have chosen 

Think Free as no usability evaluation has been done so far, this tool has provided extra 

features like enough storage space, both online as well as offline web office while the 

competitors of this software has no such features so far [9]. This tool has followed the 

interface of Microsoft Office as most of users have already familiar with it [9].  In this 

research our aim is to evaluate the usability of Think Free docs by involving those students 

who have been using ThinkFree doc for collaborative work. This study will help to point out 

existing problems in the ThinkFree doc and locate users‟ desired requirements for the 

improvement of usability of Think Free doc in context of collaborative education system.  
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1.2. Thesis Outlines  
This section presents outlines of our thesis.  

 

 

Chapter 2 describes problem definition and goals. The structure of this chapter is as follows: 

section 2.1 describes students‟ requirements for collaborative writing system (ThinkFree doc). 

Section 2.2 describes aims and objective, section 2.3 describes research questions and section 

2.4 describes goals and results of this thesis. 

  

 

Chapter 3 presents research methodology of our thesis. The structure of this chapter is as 

follows: section 3.1 briefly describes overview of research methods of this chapter. Section 

3.2 describes literature review. Section 3.3 describe usability test, section 3.4 describes 

describe usability evaluation method. 

 

Chapter 4 describes theoretical work of our thesis. The structure of this chapter is as follows: 

section 4.1 describes usability, section 4.2 describes usability evaluation and section 4.3 

describes introduction to groupware.

 

Chapter 5 describes  usability test conduction. The structure of this chapter is as follows: 

Section 5.1 describes background of ThinkFree docs, section 5.2 describes ThinkFree doc 

could be used by users who, Section 5.3 describes piloting usability test, Section 5.4 describes 

subject selection, Section 5.5 describes design of users task and section 5.6 describes usability 

evaluation test.  

 

Chapter 6 describes task analysis and observation.  The structure of this chapter is as follows:  

Section 6.1 describes collecting of data and testing, section 6.2 describes task timing and 

analysis and Section 6.3 describes task observation.  

 

Chapter 7 describes designing and analysis of questionnaire. The structure of this chapter is 

as follows: Section 7.1 likert scale questionnaire design, section 7.2 describes piloting 

questionnaire, section 7.3 distribution of questionnaire, section 7.4 analysis of questionnaire‟s 

response, section 7.5 describes comparison of ThinkFree doc vs Google doc and section 7.6 

describes interview. 

 

Chapter 8 discusses results and experiment analysis. The structure of this chapter is as 

follows: section 8.1 describes experiment analysis, section 8.2 is about discussion of results, 

section 8.3 describes results validation, section 8.4 describes answers of research questions 

and section 8.5 describes recommendation. Summary and future work of our thesis is 

discussed at the end of this chapter. 
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2 PROBLEM DEFINITION/GOALS 
 

This chapter describes problem definition and goals of this thesis.  

2.1. Students’ requirement 
In our education system sometimes students have to work in groups to carry out different 

group assignments, group presentations and research projects etc. In order to accomplish these 

tasks students have to meet and sit together. Group of students share their views about 

assigned topic and then start writing common document.  

 

For international students while living at different places it becomes very difficult to attend 

each meeting and work on common document due to long distance and time. For this purpose 

students need to have online collaborative writing system where they can work on same 

document while sitting at different places. Students need to store document on web so that 

they access and edit it, sitting at any place where internet facility are available. Online 

collaborative writing system will also help students to get quick feedback of their teachers and 

their comments for specific assignments. 

 

Different system like video conferencing, chat system (audio, video), group calendar, 

electronic email and hypertext system etc are developed for group work [2]. Web office is 

also one of the software that could be used to create online documents, spread sheet and 

presentation etc. There are several web offices available in market where ThinkFree doc and 

Google doc commonly using for collaborative work.  

 

Web office‟s application like ThinkFree doc and  Google doc  could be also used for 

collaborative writing system, using  web office, students can upload, download as well as they 

can create new documents, spread sheets, and presentations etc. Web office allows students to 

store their documents on web and allows them to share it with their partners for collaborative 

work while sitting at different places. They can edit and view partners‟ work from any place 

where internet is available [9]. 

 

In this thesis authors will evaluate usability of ThinkFree doc for five different usability 

factors as defined by ISO in [23] and [11]. Authors have to evaluate usability of web office‟s 

applications in order to find out that how web office supports collaborative work in education 

system. Authors have to evaluate usability of ThinkFree doc that how effectively this software 

fulfil students‟ requirement for collaborative study in education system. The basic aim of this 

thesis is to find out all those necessary requirements that help to improve ThinkFree doc for 

collaborative study. By conducting usability test our aim is to locate students‟ desires 

regarding improvement of ThinkFree doc in collaborative system for future use. 

 

2.2. Aims and Objectives 
Following aims and objectives will be achieved throughout this thesis. These objectives will 

be performed in step by step process. 

 

 Literature review of groupware and collaborative systems  

 

 Design study, pilot questionnaire and interview 

 

 Analysis of usability test results  

 

 Designing post-test questionnaire  
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 Compilation and Analysis of collected data through questionnaire  

 

 Analysis of questionnaire, interview and evaluating usability of web office‟s 

application. 

 

 Confirmation of  usability evaluation through interviews  
   

2.3. Research Questions 
Following Research questions will be addressed during our thesis: 

 

How does the groupware system (web office) support student‟s collaboration study? 

 

How to make the system more effective, efficient and satisfactory than existing one for 

collaborative education? 

 

2.4. Goals/Results 
The main goal of this thesis is to evaluate usability of collaborative writing system (ThinkFree 

doc) that will help to identify students‟ requirements regarding collaborative work using 

ThinkFree doc. Authors will also search out appropriate techniques through literature review 

to carry out usability evaluation of ThinkFree doc.  
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Define Goals and 

Problem 

Define Methodology 

Test Conduction  

Analyze Data 

Conclusion & Result 

3 Research Methodology 
 

This chapter describes research methodology, we used mixed research approach to collect 

data and then analyze that data through an experiment.  Observations and interviews were 

done through qualitative way and then it was combined in traditional survey through 

quantitative approach as described by (Creswell) in [8]. 

 

3.1. Research Methods Overview 
This section describes some research methods that we used for usability evaluation of 

collaborative system. Flow diagram of research methodology is shown in figure 3.1. We 

followed flow diagram as shown in figure 3.1 to carry out our thesis, first we started our 

research from literature study related to our problem definition; during literature study we 

also studied different evaluation methods that helped us in selecting appropriate usability test. 

These evaluation methods are discussed in section 3.3 in detail. We used think aloud protocol 

which was first introduced by Simon [18] for usability conduction test. In this technique 

participant are free to talk and think aloud while performing usability test. We used this 

technique and let participants free to ask about tasks‟ performance whenever they got any 

problem during usability test conduction. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure: 3.1 Flow Diagram of Research Methodology 

 

3.2. Literature Review 
Literature review was designed to understand the concepts of collaborative system related to 

our research problem as conducted in chapter 2. Literature study also helped authors to select 

appropriate research methodology technique and helped to define and explain previous 

research methodologies. In literature review we studied different IEEE research articles, 

ACM journal papers and books. We used Blekinge Institute of Technology‟s library and 

ELIN to search out those materials related to our problem for literature study. Literature study 
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also helped us in the selection of appropriate usability evaluation techniques for usability 

evaluation. We studied different research material related to collaborative studies that are 

mostly helpful for collaborative work in context of education. This literature study helped us 

in choosing appropriate guide line and criteria to carry out usability evaluating test for 

collaborative work being used for education purpose.  

 

3.3. Usability Test 
On the basis of literature review we selected usability evaluation techniques as shown in 

figure 3.2. We used usability evaluation methods as discussed in section 3.4.  

 

 
 

Figure 3.2 Usability Test Conduction 

 

Before starting usability test we selected those students who have been using ThinkFree doc 

for collaboration work. We also selected „4‟ novice users through informal way and offered 

them to use this software for collaborative work. We designed usability testing tasks 

according to the participant‟s goals. Using think aloud protocol, participants were free to ask 

questions if they get any problems during test conduction. Usability test was conducted on 

participant‟s personal computer and time was noted down for each task‟s performance. 

 

3.4. Usability Evaluation Methods 
This section describes some usability evaluation methods that could be used to evaluate 

usability of different software. We will briefly discuss each method and its advantages and 

disadvantages that will be used for the usability evaluation of website or software. 
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3.4.1 Think aloud Protocol 

Think aloud protocol is one of most widely used method in digital environment to evaluate 

usability of any web site or system [12], this method was first introduced by Simon and 

Ericsson in 1987 [18]. According to Petrick in [15] think aloud is a method of involving users 

working with specific system and encourages them to think and speak aloud what they are 

doing with specific system. Using this method our aim is to give some tasks to selected users 

of web office and let them free to think and speak about the system according to the existing 

problems in specific system. The aim of using think aloud technique is “to verbalize the 

thought processes and strategies they are using to tackle a specific problem-solving situation” 

[16, pp96] and if the users feel any problem which cause to slow the process, then the 

observer try to clarify the situation. 

 

One of the most important advantage of think aloud protocol is it make participants possible 

to understand what the problem system has but also explain that why the problem arise within 

the system. Second advantage of think aloud is to get fast and high quality feedback from 

very few participants. Disadvantage of think aloud is that the participants some time feel 

hesitation to explain problem occurrence within the system [15]. 

 

Think aloud protocol could be used to conduct usability evaluation test of any web site or 

software.  Using think aloud technique for usability test conduction some tasks are assigned to 

selected users of specific software. Evaluators observe users using ethnographic approach that 

how participants are using any web site or software.  

 

3.4.2 Ethnographic/Field Observation Approach 

In Ethnographic approach investigators observe users in the environment in which they 

normally use specific website or system [15] in way to collect data and note down observation 

for the usability evaluation of specific system through some recording devices. In 

ethnographic approach taking notes with addition to audio/video taping is important. Some 

time evaluators remain busy with other task and missed to note down important observation, 

so audio/video taping is also very important to record all observation [21].  

 

The investigator should minimize their presence and do not let them aware [15] as they are 

being observed in order to let them use the system in normal situation. The basic aim of field 

observation is to perform usability tasks in real way. 

 

According to [15] it is impossible to analyze the collected data from user without users‟ 

permission so it will be better to inform users after the collection of data during analysis 

phase.  

 

The one advantage of ethnographic approach discussed by [15] is to evaluate usability of a 

system in a real manner. The main disadvantage of field observation is taking more time for 

the analysis of collected data. 

3.4.3 Questionnaire  

According to [15] in usability evaluation questionnaire is a list of questions regarding 

usability of any web site and system, the questionnaire is broadly categorized in two way i.e. 

fixed-response questionnaires and open-ended questionnaire, in first way the investigators 

asked selected users how did they perform assigned tasks using specific system and then they 

asked to answer those questions while marking one of the given answers by investigators 

which they feel appropriate. In second way the respondent asked to write the answer to 

question for example in [15, pp66] “what are the best aspects of this product?”, and the users 

then write possible aspects of the system which the used. 
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Questionnaires will be distributed among selected students who have been using web office. 

These questionnaires will help us in collecting users‟ response about this software usability. 

 

3.4.4 Interview  

 “Interviews with all the various stakeholders in the domain is a vital way of gathering user 

stories” [11, pp216]. According to this statement interviews as an effective way to collect 

information from users about how many problems they have to face while performing 

different tasks using specific system. 

Authors in [15, 11] discussed three main categories of interview are as follow: 

 

1. Structure interview: In structure interview, interviewer asks fixed-response 

questions. In structure interview interviewer ask pre structure questions from the 

users. In this approach interviewer presents pre ordered questionnaire to interviewee, 

to get answers of asked question in pre set range. 

 

2. Semi-structured interview: in this method the interviewer comes with pre structure 

questions but later they can ask new questions which interviewee regard as important 

to say. 

 

3. Unstructured interview: in this approach investigator want to gets answers of open-

ended asked question. In this method investigator could change questions according 

to the respondent‟s views which they feel important to answer about the system. 

 
This interview will be conducted by authors after getting survey questionnaire‟s feedback 

from participant. We will conduct interview with individual participants to validate results 

after usability test. 

 
Interviews will be conducted by authors in participants‟ environment, in a way to let them feel 

free and comfortable to answer the questions and it also avoids spending extra time in 

reaching to interview location.   
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4 Theoretical Work  
 
According to ISO-9241 definition in [23] and [11], Human Computer Interaction (HCI) and 

software engineering (SE) usability plays a vital role in a way to improve efficiency, 

effectiveness, and ease of use, functionality and satisfaction of specific software or web site. 

Each software or web site has their own usability problems and flaws. These problems and 

flaws can be detected through a usability analysis [22]. This chapter presents key areas of this 

thesis e.g. usability, usability evaluation, Groupware and web office.  

 

4.1. Usability  
ISO-9241 defined usability as “the extent to which a product can be used by specified users to 

achieve specified goals with effectiveness, efficiency and satisfaction in a specified context of 

use”[23, pp2]. According to [11] accessibility is mainly concern with the design of the system 

while usability of the system is concern with the efficiency and effectiveness. In order to 

make a system more usable, as discussed some useful attributes as given below: 

We will measure usability of specific system according to the five attributes as defined by 

ISO in [23] and [11] as given in figure 4.1.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1 Measurement attributes for usability 

 Efficiency: According to ISO in [23] efficiency is the measure to achieve level of 

effectiveness by using resources like physical effort, time, material etc. An efficient 

system should enable users to complete certain tasks with accurate and successful results 

within expected time. 

 

 Effectiveness:  “Measures of effectiveness relate the goals or sub goals of the user to the 

accuracy and completeness” [23, pp5]. A system or web site with appropriate functions 

and contents should be organised a proper way [11]. 

 

 Satisfaction: “Satisfaction measures the extent to which users are free from discomfort 

and their attitude towards the use of product” [23, pp5]. The system should be design in a 

pleasant way to attract users for its later use. 

 

Utility 

Usability 

Efficiency Learning 

Effectiveness Satisfaction 
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 Learning: A system or web site should be easy to learn for current and later use. 

System‟s functionality should be easy to use for returning users after certain time. 

 

 Utility: The software should perform according to the people‟s requirement. Expected 

tasks of users should be there to fulfil users‟ requirements. 

4.2. Usability Evaluation 
According to [13, pp227] usability evaluation can be defined as “usability evaluation is any 

analysis or empirical study of the usability of a prototype or system”. The basic aim of 

evaluation is to get feedback from selected users that how effectively and efficiently they 

have been using specific web site or software. Usability evaluation of website or software will 

help developers to recognise different problems faced by users of specific software. Later on 

developers tries to solve that problem to make the software more effective, efficient and more 

satisfactory than existing one [13]. The software will be called less usable for users if the 

software has enough usability problems in completing desired tasks of users [14].  

 

The main goal of our thesis is to identify such usability problems faced to specific users of the 

system during the completion of their desired tasks. We will evaluate usability of web office 

using different evaluation methods as discussed in chapter 3. 

  

4.3. Introduction to Groupware 
Groupware can be defined as “computer based system that support group of people engaged 

in a common task (or goal) and that provide an interface to a shared environment” [17, 

pp10].The definition of groupware focuses on two important aspects i.e. common tasks and 

shared environment. In groupware technology different people has been assigned some tasks 

to achieve those collaboratively. In [17, 20] authors describes two main categories of 

groupware system, as we have structured in figure 4.2. 

 

Synchronous groupware system is that system where users are allowed to work 

collaboratively in real time. Asynchronous groupware system is that system where users have 

to work collaboratively in non real time [17, 20].  

 

We have discussed application types of synchronous and asynchronous below in section 

4.3.1. We have structured these application types for each category in subsection as discussed 

in [17, 20]. 
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Figure 4.2 Simple Groupware applications structure 

 

4.3.1 Application Type of Groupware 

The Groupware or Computer Supported Cooperative Work (CSCW) has broadly categorized 

in two types [17]. 

 

1. Synchronous Groupware  

Synchronous groupware software is also called real time software which allows many 

people to work together at same time to perform same task. Synchronous Groupware 

have many applications [20]. We will briefly discuss some of these applications here. 

 

 Chat system: 

It is most popular computer based message system where people can send messages 

through some messenger like Yahoo, Hotmail and Google talk etc in real time. If one 

person submits message then the other person receives message at same time if both 

side are using internet. 

 

 Video conferencing: 

This is also a real time system where many people can communicate each other to 

hear and see each other in same time. 

 

 Multiplayer games system 

This system allows multiple users to play single game from different computer 

connected via LAN or internet.  

 

2. Asynchronous Groupware 

Asynchronous groupware software can be used by group of member participating in the 

performing a task at different time [20].  

 

 Electronic mail system: 

Email system is a non real time system which allows people to send message to one 

or more person. Email system is a most familiar way to share textual message with 

each other.  

 

E-mail 

System 

Groupware System 

 

Synchronous 

Groupware 

Asynchronous 

Groupware 

Chat 

System 

Video 

Conferencing 

Multiplayer 

Game System 

Hypertext 

System 

 

Group 
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  Hyper text system: 

Hyper text is line of text which allows people to link with a document means it is a 

link between two documents where people can move from one document to another 

document. 

 

 Group Calendar: 

Group calendar is non real time system where people can make a schedule, manage 

project and provide scheduling information to manage meetings among people. 

 

 Collaborative Writing System: 

Using this system many people in a group can generate a document, spreadsheet and 

presentation as well. This system can be used as real time system as well as non real 

time system. It could be a non real time system if one member of the group brings 

some changes to the document while rest of people tracks change in the document 

and comment it. It could be synchronous system when a group of people edit the 

same document it same time. We have selected one of the collaborative system i.e. 

Web office (ThinkFree docs), but this system is asynchronous system because users 

can collaborate documents with their colleagues but cannot work with same 

document at same time. 

 

4.3.2 Web office  

In this thesis we will evaluate usability of such collaborative writing system i.e. web office 

(ThinkFree doc), where people generate documents, spreadsheets and presentations as they 

can do in MS office. The difference is that MS office limited to desktop computer only while 

web office can be used online as well as offline. ThinkFree doc is one of the applications of 

groupware where people can work collaboratively with same document but at different time. 

Figure 4.3 shows two types of docs of two different categories, where ThinkFree doc work as 

non real time and Google doc could be used to work in real time environment. 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.3:  Collaborative Tools 

 

 

There are two commonly used web office are available in market i.e. Think Free doc, and 

Google doc. We will evaluate usability for Think free and then we will compare with Google 

docs. 

 

 

 

Asynchronous Synchronous 

Collaborative 

writing system 

ThinkFree doc Google doc  
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5  Usability Test conduction 
 

This chapter describes scenario for usability test conduction, we used think aloud protocol 

[18] to conduct usability test.  

5.1. Background 
According to authors‟ knowledge, two commonly used web offices i.e. ThinkFree doc and 

Google doc are available in market. ThinkFree doc could be used for both on/offline 

purposes. Using this docs, users can create documents, spreadsheet and presentation as they 

can do in MS Office the only difference is that ThinkFree doc provide both desktop to web 

facility. ThinkFree doc could be used individually as well as in groups to work collaboratively 

to achieve common tasks in non real time. 

 

5.2. ThinkFree doc could be used by users who 
 Want to create documents, spreadsheets and presentation using desktop to web 

accessibility. 

 Want to work individually to perform specific tasks sitting anywhere with required 

internet accessibility. 

 Want to work collaboratively with their group members sitting at different places, 

while performing common tasks. 

 Want to share document, spreadsheets, and presentation with two different types of 

group members, one you want to allow him to edit, and comments you work and the 

other who can view and comments your work but cannot edit. 

For more information about ThinkFree docs you can visit this site. http://www.thinkfree.com. 

 

5.3. Piloting Usability Test 
Before starting usability test we conducted pilot usability test in a way to remove ambiguous 

steps and to design clear and understandable users‟ tasks for actual usability test. We did not 

include results and data of pilot usability for result analysis.  

 

We conducted pilot usability with two users of ThinkFree doc, during pilot test we noted 

down that there is missing step in task 2 and same step in task 3 and task 6 is repeated. Pilot 

test helped us in designing clear and understandable test. After refining users‟ tasks we started 

actual usability test as discussed in next sections. 

 

5.4. Subject Selection 
This section is about selection of participants for usability test of ThinkFree doc, we 

selected two types of users, first we selected 4 those users who are new to use 

ThinkFree doc and second we selected 4 those users who has already used ThinkFree 

doc. 

 

1. Novice Users: These users are new to use this software for collaborative work. 

They will start this software for first time.  

2. Experienced Users: These are users who are already familiar while using 

ThinkFree doc for collaborative work. 

http://www.thinkfree.com/


14 

 

Selection of participants and their purpose of using ThinkFree doc are given in table 

5.1. 
 

Table 5.1 Participants selection 

 

In this usability test we selected four users working in group of two and their aim is to 

work collaboratively on same document of their final thesis sitting in different places. 

According to rule of Blekinge Institute of Technology (BTH) final thesis could be 

done by a group of maximum two students. We also selected two other groups of two 

students each group that are working on group assignments for Research methodology 

subject in BTH. For this assignment maximum of four students are allowed to 

complete these assignments. A group of students selected for this test are sitting at 

different cities, for example two students are living in Ronneby and one student is 

living in Karlskrona. These students have shared their documents with their partners 

to work collaboratively to complete their assignments within given deadline.  

 

To work collaboratively these students use one of collaborative writing tools i.e. 

Google doc and ThinkFree docs. In this thesis we intend to evaluate usability of 

ThinkFree doc and compare it to Google doc only. We selected those students who 

have been using or intend to use ThinkFree doc for collaborative work. This software 

allow authors to share their work with co.auther to edit and comments their partners‟ 

work, similarly they can also share their work with their assigned supervisor to view 

and comments their work but cannot edit their work. Using ThinkFree doc 

collaborators can also send message to their partners about edition. 

 
Participants should fulfil the following criteria because participants without having 

knowledge of following criteria could not be able to participate in usability test. In order to 

conduct usability test participants should have some knowledge about following area: 

 

 Participants should have some knowledge of computer and internet. 

 Participants should be able to work with Microsoft Windows 

 Participants should already familiar with MS Office 

 Participants should already familiar with electronic support tools e.g. email, internet 

access etc. 

5.5. Designing Users Tasks 
We designed seven different tasks for usability test conduction. Each task has several steps 

where users were asked to perform one by one. The main task is task four i.e. about to use all 

features provided by ThinkFree doc. These tasks are given in table 5.2. 

 

Participant type Purpose Number of participants 
Organization/ 

Profession  

Novice Users 
Collaborative work 
Group assignment 

4 
BTH (student) 

Experienced 

Users 
Collaborative work 

Final Thesis 
4 

BTH (student) 
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Table 5.2 Participants assigned Tasks: 
 

PARTICIPANTS ASSIGNED TASKS 

1.  Visit http://thinkfree.com using any internet browser. 

 Get Login if you are existing user of ThinkFree by entering your valid e-mail 

and password. 

2.  Get signup to register with ThinkFree docs for first time. 

 Novice users must provide all required information for new registration. 

 Users can also get login using their Google ID if they have. 

 Verify you registration through email  
 

3.  Download and install Power tool for offline use, as free available at 

http://thinkfree.com for download. 

 Use ThinkFree Power Tool for Offline use if you don‟t have internet access. 
 

4.  After getting login in to ThinkFree docs, Click on New to create New folder 

for saving your work.  

 Create New Documents, New spread sheet, presentation or HTML (New 

note) if you want to start new work. 

 Upload your work from your computer‟s directory if you want to continue 

your previous work. 

 Use all functions as you have already been used in MS Office, as given 

below 
 e your file at your desired folder  
 Move your file from one destination to other 
 Copy your file at different folders 
 Delete your extra file from your folders 
 Search your file by clicking on search button 

 

5.  Share your work by inviting two types of people entering their e-mail 

addresses. 
 Invite them as Co-authors (Co-authors may edit and download your 

document). 
 

 Invite them as Viewers (Viewers may see and comments your 

documents but cannot edit your work). 

 Publish your documents for all users to view your work and comments. 
 

6.  Repeat Task 4 for using ThinkFree Power Tool for offline purpose 

 Edit your partners work if you want to edit¨. 

 Save it in your computer‟s memory 

 Synchronize your work with your collaborators later when you get internet  

 access. 

7.  Save and review your work 

 Send message to your collaborators about changes you made to your 

documents 

 Get Sign out 
 

http://thinkfree.com/
http://thinkfree.com/
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5.6. Usability test conduction 
Usability test was conducted individually with eight selected participants. Before starting 

usability test we asked participants to perform some task as given in table 5.2. This test was 

conducted in participants‟ environment. Test was performed by two people, where one person 

was recording the performance of assigned tasks using digital video camera and the other 

noted down each task‟s time using stop watch. Authors also helped users whenever they felt 

any problem in the tasks performance. We also observed participants‟ work about usage of 

ThinkFree doc during testing. Participants were asked to inform authors after the completion 

of each task. We also noted down observations during test conduction. Participants were 

asked to speak aloud and gave suggestion about software. 

 

This usability test with all participants was completed in 03:46:35. Test Analysis and 

observations were discussed in chapter 5. After performing all seven tasks we distributed 

survey questionnaire to participants to collect participants‟ feedback as discussed in chapter 6.  

Similarly we collected data through questionnaires from all participants and then we 

calculated and analyzed collected data as discussed in Chapter 7.  Validity of study and design 

was conducted through interviews with some of participants. 
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6 Test Results and Task Analysis 
 

This chapter describes the usability test analysis. Data collection and usability testing is also 

discussed in this chapter.  

 

6.1. Collecting Data and Testing 
Usability test was conducted on participant‟s personal computer, where they were using 

window vista or window XP. All participants were already familiar with MS office and they 

already knew that how to save, copy, delete and search files. We conducted usability test for 

collaborative working software ThinkFree doc, same tasks were also repeated for one of 

ThinkFree‟s competitor i.e. Google docs. We conducted usability test with individual 

participants then a group, as according to Nielson [4] individual testing gives accurate results. 

 

Starting time taken by each task was noted down using stop watch. After the completion of all 

tasks we calculated average time (seconds) for each task completing each task. During 

usability test authors continuously noted down observations about each task. Task Timing is 

discussed in section 6.2.    

 

6.2. Task Timing and Analysis 
This section describes tasks‟ time that was noted during usability test. Table 6.1 describes 

each task‟s time and total tasks‟ time as calculated for each user.  

 

Table 6.1 Tasks’ Timing for ThinkFree doc 
 

 
We calculated average task‟s timing of all users. Task 4 took average time of all participants 

i.e. 619 seconds task 4 used to perform different functionality like creating new folder and 

new documents, storing, copying and moving. Task 6 took average time i.e. 450 seconds and 

task 6 was about to use offline tool (Power tool) for offline purpose. Average time for Task 5 

was noted as 281 seconds. Task 1 took lowest average time in all seven tasks for all 

participants i.e. 43 seconds, in task 1 users had to only open www.Thinkfree.com site and 

getting login by entering their email address and password only. Figure 6.1 shows average 

timing graph of ThinkFree doc for all tasks.   

 

 

Subject 

ID 
Task1 Task2 Task3 Task4 Task5 Task6 Task7 

Total 

Time 

1 00:00:40 00:02:13 00:01:35 00:12:34 00:05:05 00:08:54 00:01:00 00:32:01 

2 00:00:50 00:01:33 00:01:37 00:09:50 00:02:10 00:13:07 00:02:21 00:31:18 

3 00:00:20 00:01:29 00:01:40 00:13:26 00:02:28 00:03:31 00:01:40 00:24:34 

4 00:00:45 00:03:13 00:01:17 00:07:08 00:06:03 00:05:01 00:01:52 00:25:19 

5 00:00:35 00:03:25 00:01:01 00:09:17 00:02:36 00:02:35 00:03:05 00:22:34 

6 00:00:47 00:02:45 00:02:03 00:10:23 00:03:44 00:09:27 00:02:40 00:31:49 

7 00:00:54 00:01:57 00:01:58 00:08:32 00:02:41 00:11:30 00:01:28 00:29:00 

8 00:00:49 00:02:35 00.01:40 00:11:19 00:05:01 00:05:53 00:02:13 00:29:30 

http://www.thinkfree.com/
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Figure 6.1 Average Task Timing of ThinkFree doc VS Google doc 

 

We also calculated Average Task‟s timing for Google doc as shown in figure 6.1, analysis of 

figure 6.1 shows that ThinkFree doc took more time than Google doc. Total time as taken by 

all participants for completion of all seven is calculated three hours, forty six minutes and 

thirty five seconds. As compare to ThinkFree doc, Google doc took total time to complete all 

tasks by all participants is calculated as three hours and five minutes. The difference shows 

that ThinkFree docs took forty one minutes and thirty five seconds more than Google doc to 

complete all tasks by all participants.   

 

6.3. Tasks Observations 
This section is about observations of tasks‟ performance when users were performing seven 

different tasks for usability testing. Observations helped authors to point out problems faced 

to users during usability test. To overcome these problems, make the software usable and 

effective. During usability test we noted down possible observations for each task as 

discussed below.  

 

6.3.1 Task 1 

Task 1 was about to visit ThinkFree doc to page using any explorer and then users had 

to login to ThinkFree doc by entering their email address and password. 
 

Observation detail: 

ThinkFree web office is simple and easy to use, experienced as well as novice users can easily 

get login to ThinkFree doc. Sign in button are colorful and visible to users. Web site took 

normal time to get login to ThinkFree doc. 

 

6.3.2 Task 2 

Task 2 is especially for novice users who want to register with ThinkFree for first time, to 

start using ThinkFree doc they have to sign up by providing all required information. 
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Observation detail: 

ThinkFree doc provides easy sign up for novice users and during our test conduction we do 

not observed any difficulty, security code was not complicated and it was easily 

understandable and clearly visible. The time to sign up was not very slow, processing was 

normal. 

 

6.3.3 Task3 

Task 3 was about to download ThinkFree offline tool called Power tool, and then getting 

login to tool for synchronization purpose. 

 

Observation detail: 

ThinkFree offline tools are available in the right corner below of the page. Most of participant 

consumed times to search out this tool for downloading. Participants suggested that 

downloading option should not be time consuming to download it.  

 

6.3.4 Task 4 

Task 4 was main task where participants had to use different available functions of 

ThinkFree. Participants in this task were asked to get login and use those functions. 

 

Observation detail: 

We observed that creating new documents, new spreadsheet, new presentation or uploading 

existing work from computer directory are very time consuming. Participants consumed time 

to edit the existing files. Contents are arranged in a proper way and easy to use them. 

 

Participants Suggestions: 

 

 Participants suggested that there should be a feedback message for without saving 

files after edition. 

 There should be a track changing function in way to easily show changes to 

collaborators. 

 It should not be much time consuming. 

 

6.3.5 Task 5 

Task 5 was about to sharing of users‟ work and invitation of Co-author and viewers. 

 

Observation detail: 

We observed during usability test that invitations are not easily understandable for novice 

users. It also time consuming to share files with collaborators.  

 

Participants’ suggestion:  

 

 Participants‟ suggested that there should be a contact list in a way to store 

collaborators‟ contacts. 

 Invitation window should not be so small in a way to avoid scrolling window. 

6.3.6 Task 6 

Task 6 was about to use offline tools all steps of task 4 were repeated. 

 

Observation detail: 

We observed that changes made by Co-authors could not become synchronize with 

collaborators. For this purpose Co-authors have to share second edited file with collaborators.  
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We also observed that there is limited space to enter participants‟ ID. Participants‟ who has 

lengthy email address could not get login to offline tool in a way to synchronize their work.   

6.3.7 Task 7 

Task 7 was about sending message to collaborators and getting sign out from ThinkFree doc. 

 

Observation detail: 

During task 7 we did not observe any difficulty faced to participants. Window for sending 

messages is clear and understandable and sign out button is clearly visible. 

 
The main idea of the usability was to evaluate usability of ThinkFree doc. The test was 

conducted with individual participants and digital video was used to record test with each 

participant. All students were selected for usability have enough knowledge about computer 

and it use. During test conduction authors noted down time taken by each task and then we 

calculated average time for each task as discussed in previous section of this chapter. During 

usability test observations were also noted down as discussed in previous section of this 

chapter.  

 

Questionnaires were then distributed to participants to collect data regarding ThinkFree doc 

and Google doc. Design and analysis of questionnaire is discussed in chapter 7.  
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7 Questionnaire Design and Analysis 
 

This chapter describes Questionnaire designing and its analysis. We followed Liker scale 

Questionnaire designed pattern [19] to carry out quantitative research survey. Interview is 

also discussed in chapter.    

 

7.1. Likert Scale Questionnaire Design 
For quantitative research method, Likert questionnaires [19] were used to get users‟ feedback 

about Software usability after usability test conduction. We used fixed response questionnaire 

[19] to carry out survey for usability evaluation. Questionnaires were distributed among all 

participants and were asked to mark one choice for each question. Questionnaires‟ feedback 

and collected data helped authors in the analysis of usability test.   

 

The design of Likert scale questionnaire was first introduced by Rensis Likert [19], we also 

used this method to design survey Questionnaire. In the first two questions the respondents 

have to encircle one of the available choices. The rest of questions have different format where 

respondents have to check one of the appropriate answer for each asked statement. The design 

of Liker scale Questionnaire is given in Table 7.1. 

 

Table 7.1 Liker Scale Questionnaire 
 Questionnaire 

1 Which of the following docs have you used so far? 
 

ThinkFree docs                        Google docs                     Both 
 

2 For which of the following purpose do you use this doc? 
 

           Organization                        Education                       Personal 
 

  Strongly   

Agree 

Agree Undecided  Disagree Strongly 

disagree 

Not 

applicable 

 Questions  1 2 3 4 5 6 

3 ThinkFree doc is efficient in 

giving me accurate and expected 

results. 

      

4 It is efficient with having the 

appropriate functions. 
      

5 Its contents are organized in a 

proper way. 
      

6 It is easy to learn for current and 

later use. 
      

7 Functionality I expect to complete 

the tasks is available. 
      

8 I am satisfied that how docs work.       

9 It is easy to use while working in 

collaboration with my partners. 
      

10 Its speed is good enough in 

uploading documents. 
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The basic aim of this Questionnaire design is to collect data from the users of web office in 

order to evaluate its usability. The usability attributes like effectiveness, efficiency, 

satisfaction as defined by [23] and other factors as well  that are important for the evaluation 

of usability are designed to ask from users of web office in Questionnaire survey. The number 

of questions asked for each attribute regarding usability of web office is given in table 7.2. 

 

7.2. Piloting Questionnaire 
Before starting to distribute questionnaire to all participants, questionnaire was piloted by 

authors of this thesis to ensure that there is no ambiguous questions and questions are clear 

and easy to understand. Piloting questionnaire also helped us in removing minor errors and it 

also helped us in bringing minor changes to some questions. Authors have no intention to 

include Piloting questionnaire‟s feedback in final result analysis of usability test.  

 

After completing piloting questionnaire participants of piloting test suggested some changes 

about usability test and questionnaire design. We changed the order of first two questions 

with last two questions, we also corrected grammatical mistake in question 7 and 10.   After 

final review of questionnaire we started questionnaires‟ distribution as discussed in next 

section. 

 

11 It provides appropriate message in 

case of any error. 
      

12 The “look” of docs is pleasant.       

13 It is quick in opening file from 

specific folder. 
      

14 It is quick in storing document in 

specific folder. 
      

15 Its contents are similar to MS 

office 2007. 
      

16 The speed of this doc is good 

enough when sharing documents 

with my collaborators. 

      

17 Its offline tool (power tool) has 

good enough speed in 

synchronizing my files and 

online/offline file access. 

       

18 Its speed is good enough in 

downloading documents.  
      

19 It is reliable and secure to store my 

documents for collaboration. 
      

20 I would like to invite my friends to 

try it. 
      

21 1 GB storage space by ThinkFree 

doc is enough to store my 

document on web. 

      

22 I am satisfied from overall 

functionality of this doc. 
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7.3. Distribution of Questionnaire 
After piloting questionnaire authors brought minor changes to questionnaire design and 

started distributing Questionnaires to fifteen users who have been using web office for 

collaborative work. The aim of the distribution of Questionnaire is to collect data for usability 

test analysis. Analysis of Questionnaire‟s response is discussed in section 7.4.   

 

7.4. Analysis of Questionnaire’s Response 
 

The aim of this experiment is to collect data about the usability of web office for evaluation. 

After getting users‟ feedback for each Questionnaire we started to analyze data for results 

analysis, data was then transferred to MS Excel to calculate average and percentage value for 

each response, and later graph was drawn using same tool. 

 

Part I: 

The first question of Questionnaire was about to observe that how many users are using 

ThinkFree docs, Google docs and how many using both software to work over same task 

collaboratively from different places. On the basis of our survey Questionnaire we analyzed 

that 40% are using both ThinkFree and Google doc to carry out their common tasks. 

Percentage graph of each doc‟s users are shown in figure 7.1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

Figure 7.1 Percentage of doc’s users 

 

Second Question in this Questionnaire was about to find the purpose of using web office, we 

analyzed from Questionnaire‟s feedback that most users using this software for education 

purpose to work collaboratively over their educational assignments, some users are also using 

web office for personal use. 

 

The rest of questions of the questionnaire are about to evaluate the usability of ThinkFree doc. 

Different attributes of usability that we included in survey questionnaire to evaluate usability 

of ThinkFree doc. The numbers of question asked about each usability attribute are given in 

table 7.2.  Table 7.2 also shows the total number of question asked about usability attributes 

defined by ISO [23], i.e. effectiveness, efficiency and satisfaction, question about other 

attributes like learning and utility [23]as given in figure 4.1 are also asked from users of web 
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office. Most questions were asked about efficiency of web office, users interested in speed 

while opening, uploading and downloading different files. 

 

Table.7.2. Number of Question asked for each usability factor 
 

Usability factors Number of Questions Total 

Effectiveness 5,15,19 and 20 4 

Efficiency 3, 4 10, 13, 14, 16, 17 and 18 8 

Satisfaction 12, 8, and 22 3 

Utility 7 1 

Learn ability 6 and 9 2 

Capacity to stores file 21 1 

Errors‟ feedback 11 1 

 

Part II: 

In this part we analyzed the response of twenty questions for ThinkFree doc about usability 

attributes as given in table 7.2. In this part we calculated the degree like strongly agree, agree, 

undecided, disagree, strongly disagree and not applicable for each question‟s statement.  

 

Analysis of quantitative survey questionnaire is shown in table 7.3 and it is graphically 

represented in figure 7.2. 

 

N = Number of users marked degree of each question 

% = Percentage of each question Answered 
 

   

                                   Table 7.3 Analysis of degree (ThinkFree doc) 
 

 Answers N  % 

 

Strongly Agree 

Agree 

Undecided 

Disagree 

Strongly Disagree 

Not Applicable 

76 

138 

46 

35 

5 

0 

25 

46 

15 

12 

2 

0 

Total 300 100 

 

Questionnaires were distributed to fifteen users of ThinkFree doc where 25% of the users 

strongly agree, 46% of the users marked Agree, 15% of the users marked Undecided, 12% 

of the users marked Disagree, 2% of the users marked Strongly disagree and 0% of the users 

marked Not applicable for overall functionality of ThinkFree doc. 

 

Experimental results in table 7.3 and figure 7.2 shows that most users are agree for available 

usability and performance of ThinkFree doc and very less number of users are strongly 

disagree for available usability and performance. 
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Figure 7.2 Graphical representation of degree analysis ThinkFree doc vs Google doc 

 

We also analyzed the response of questionnaire about usability factors of Google doc. We 

calculated percentage of degree like strongly agree, agree, undecided, disagree, strongly 

disagree and not applicable for each question‟s statement. For example in table 7.4 out of 

fifteen users marked strongly agree is 19%.   

 

Analysis of quantitative survey questionnaire is shown in table 7.4 and it is graphically 

represented in figure 7.2. 

 

N = Number of users marked degree of each question 

% = Percentage of each question Answered 
 

 

Table 7.4 Analysis of degree (Google doc) 
 

 

Questionnaires were distributed to fifteen users of ThinkFree doc where 19% of the users 

strongly agree, 51% of the users marked Agree, 19% of the users marked Undecided, 9% of 

Answers N  % 

 

Strongly Agree 

Agree 

Undecided 

Disagree 

Strongly Disagree 

Not Applicable 

55 

144 

54 

25 

4 

3 

19 

51 

19 

9 

1 

1 

Total 285 100 
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the users marked Disagree, 1% of the users marked Strongly disagree and 1% of the users 

marked Not applicable for overall functionality of Google doc. 

                                                                                                              

Part III: 

In this part we analyzed and calculated the percentage of each question answered by users. 

Total four questions were asked about effectiveness, eight questions were asked about 

efficiency, three questions were asked about satisfaction, one question was asked about 

utility, two questions were asked about learnability, one question was asked about storage 

capacity for file and one question was asked about errors‟ feedback as given in table 7.2. 

 

Question 3:  Question 3 was asked about efficiency as given in table 6.1, we calculated that 

33% of users marked Strong Agree for question 3, 53% of users marked Agree and 14% of 

users marked Undecided. 

 

Question 4: Question 4 was also asked about efficiency of ThinkFree doc as given in table 

6.1, we calculated that 60% of users marked Strong Agree and 40% of users marked Agree. 

 

Question 5: Question 5 was asked about effectiveness as given in table 7.1, we calculated that 

33% of users marked Strong Agree and 67% of users marked Agree. 

 

Question 6: Question 6 was asked about learnability as given in table 7.1, we calculated that 

20% of users marked Strong Agree and 80% of users marked Agree. 

 

Question 7: Question 7 was asked about utility as given in table 7.1, we calculated that 26% 

of users marked Strong Agree, 67% of users marked Agree and 7% of users marked 

Undecided. 

 

Question 8: Question 8 was asked about satisfaction as given in table 7.1, we calculated that 

13% of users marked Strong Agree, 53% of users marked Agree and 34% of users marked 

Undecided. 

 

Question 9: Question 9 was asked about learnability as given in table 7.1, we calculated that 

7% of users marked Strong Agree, 86% of users marked Agree and 7% of users marked 

Undecided. 

 

Question 10: Question 10 was asked about efficiency as given in table 7.1, we calculated that 

7% of users marked Agree, 80% of users marked Disagree,13% of users marked Strong 

Disagree. 

 

Question 11: Question 11 was asked about error feedback as given in table 7.1, we calculated 

that 7% of users marked Strong Agree, 80% of users marked Agree and 13% of users 

marked Undecided. 

 

Question 12: Question 12 was asked about satisfaction as given in table 7.1, we calculated 

that 40% of users marked Strong Agree, 53% of users marked Agree and 7% of users 

marked Undecided. 

 

Question 13: Question 13 was asked about efficiency as given in table 7.1, we calculated that 

20% of users marked Agree, 20% of users marked Undecided and 60% of users marked 

Disagree. 

 

Question 14: Question 14 was also asked about efficiency as given in table 7.1, we calculated 

that 7% of users marked Strong Agree, 33% of users marked Agree, 20% of users marked 

Undecided, 33% of users marked Disagree and 7% of users marked Strong Disagree. 
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Question 15: Question 15 was asked about effectiveness as given in table 7.1, we calculated 

that 66% of users marked Strong Agree, 27% of users marked Agree and 7% of users 

marked Disagree. 

 

Question 16: Question 16  was aasked about efficiency as given in table 7.1, we calculated 

that 60% of users marked Agree, 26% of users marked Undecided and 14% of users marked 

Disagree. 
 

Question 17: Question 17 was asked about efficiency as given in table 7.1, we calculated that 

7% of users marked Strong Agree, 40% of users marked Agree, 46% of users marked 

Undecided and 7% of users marked Disagree. 

 

Question 18: Question 18 was asked about as given in table 7.1, we calculated that 20% of 

users marked Strong Agree, 47% of users marked Agree, 26% of users marked Undecided 

and 7% of users marked Disagree. 

 

Question 19: Question 19 was asked about effectiveness as given in table 7.1, we calculated 

that 7% of users marked Strong Agree, 13% of users marked Agree, 73% of users marked 

Undecided and 7% of users marked Disagree. 

 

Question 20:  Question 20 was asked about effectiveness as given in table 7.1, we calculated 

that 53% of users marked Strong Agree and 47% of users marked Agree. 

 

Question 21: Question 21 was asked about storage capacity as given in table 7.1, we 

calculated that 7% of users marked Strong Agree, 80% of users marked Agree and 13% of 

users marked Undecided. 

 

Question 22: Question 22 was asked about satisfaction as given in table 7.1, we calculated 

that 20% of users marked Strong Agree, 73% of users marked Agree and 7% of users 

marked Undecided. 

 

7.5. Comparison of ThinkFree doc VS Google doc  
 

Figure 7.3 shows comparison of ThinkFree doc and Google doc. We compared both of these 

docs for following six different usability factors.  

 

 Effectiveness: 

Figure 7.3 shows that 40% users strongly agree for ThinkFree while 20 % strongly agree for 

Google doc effectiveness. 38% agree for ThinkFree doc while 37% agree for Google doc 

effectiveness.  

 

 Efficiency: 

Figure 7.3 shows that 14% users strongly agree for ThinkFree doc while 27% strongly agree 

from Google doc efficiency. 37% users agree that ThinkFree doc is efficient while 47% agree 

for Google doc.  

 

 Satisfaction: 

Figure 7.3 shows that 29% users strongly agree for ThinkFree doc while 11% strongly agree 

for Google doc efficiency. 62% users agree that ThinkFree is efficient while 56% agree for 

Google doc.  
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 Learning: 

Figure 7.3 shows that 13% users strongly agree that ThinkFree is easy to learn and use while 

13% strongly agree that Google doc is easy to learn and use. 83% users agree that ThinkFree 

is easy in learning while 70% agree for Google doc.  

 

 Utility: 

Figure 7.3 shows that 26% users strongly agree that ThinkFree doc fulfil users‟ requirements. 

While 7% users are strongly agree for Google doc to fulfil users‟ requirements. 67% users 

agree for ThinkFree doc to fulfil users‟ requirements, while for Google doc 20% users are 

agree.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7.3 Comparison of ThinkFree doc vs Google doc 

 

Analysis of figure 7.3 shows that ThinkFree doc is more effective than Google doc because of 

its pleasant look and its contents are organized in proper way and users can achieve its desired 

goals for collaborative study. Result in figure 7.3 shows that Google doc is more efficient 

than ThinkFree doc, because Google doc is faster than ThinkFree doc while performing same 

tasks. Figure 7.3 shows that ThinkFree doc is more satisfactory to achieve users‟ desired goals 

for collaborative study.  Results show that ThinkFree doc is easy to learn for current and later 

use than Google doc while utility of ThinkFree doc is also better than Google doc. 

7.6. Interviews 
This section describes the result validation method, where we conducted interview 

individually in participants of web office being used for collaborative work. This interview 

was conducted by authors after getting survey questionnaire‟s feedback from participant. We 

conducted interview with individual participants to validate results after usability test. 

 

We conducted interviews at participants‟ environment; interviews with participants are given 

in appendix 2. Interviews detail is given in table 7.5, Out of eight, 5 participants were ready 

for interview conduction and 3 of them were not ready for interviews. 

 

Table 7.5 Interviews detail 

 

Interview type 

 

No. of question 

asked in interview 

No. of selected users 

for interview 

No. of users agree  for 

interview conduction 

Structure interview 5 8 5 
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8 Discussion/Analysis 
 

This chapter describes discussion of usability evaluation process of web office, we also 

discuss results of usability evaluation and results validation is also discussed in this chapter. 

The structure of this chapter is as follows: Section 8.1 describes experiment analysis, section 

8.2 is about discussion regarding our thesis, and section 8.3 describes results validation. 

Section 8.4 describes answers of research questions. Section 8.5 describes recommendation 

and then at the end of this chapter we discuss summary and future work of our thesis. 

 

8.1. Experiment Analysis 
Usability testing tasks were defined to introduce key features of software to the 

participants. Out of seven tasks, task 4, task 5 and task 6 were main tasks in usability 

test. These tasks were about to create, saving, deleting, moving, copying different 

documents, spreadsheets and presentations etc and invite partners for collaborative 

work as shown in table 5.2. We analyzed from table 6.1 and figure 6.1 that 

participants took most of time while performing task 4 and task 6. Results in figure 

6.1 show the average time of each task during usability test. Figure 6.1 shows 

comparison of average time of two different web offices‟ applications for each task as 

given in table 5.1. From result in figure 6.1 we analyzed that ThinkFree doc took 

more time to complete seven tasks as given in table 5.2 than Google doc. On the basis 

of result in figure 6.1 we analyzed that Google doc is faster than ThinkFree doc. 
 

To carry out usability test think aloud protocol were used where participants were free 

to speak aloud regarding software usage. We also noted down some bias points during 

usability test as conducted in chapter 5 related think aloud protocol. We noted down 

one bias point using think aloud protocol for usability test that some time participants 

raised some tempting points but we did not take out them. We also noted down 

another point related to think aloud protocol that some time participants felt hesitation 

to speak and think aloud in front of video camera. Some observations were also noted 

down as discussed in section 6.3 of chapter 6. We also noted down that observation 

was time and resource consuming in analysis phase, sometime we missed every 

observation point when we were busy in writing one observation and then we could 

not concentrate participants during usability test. Based on experiment analysis we 

discussed following pros and cons about web office‟s applications. 

 

Pros 

During observation phase as discussed in chapter 6 in section 6.3 we analysed that 

students like the idea of working collaboratively while sitting at different places. They 

like to share and review partners‟ work using web office at same time from different 

places. Students like its feature to store their important documents on web to avoid it 

from virus attacks that cause it damaging. 

 

From observation in section 6.3 we analyzed that web offices are helpful for students 

by inviting their friends to review their work before submitting to their teachers. Web 

office provides two different options for sharing document, one is sharing document 

with co-author and other is sharing with reviewer. Co-authors can bring any changes 

to file while reviewer is only restricted to review documents only but cannot edit it. 
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Questionnaire response in figure 7.2 shows that students also like to use its offline 

tool of web office where students can edit their work without having internet access 

and later they can synchronize their work with web office. Participants like its 

features that its text editor is similar and easier to use like MS office.  

 

Observations in section 6.3 show that web office also provides other useful feature 

that is helpful collaborative study, during working on same document students can 

send message to each other about new edition. Students can also publish their work on 

web for public review and everyone can easily comment their work. 

 

Cons 

Result from usability test in figure 6.3 and users‟ responses in figure 7.3 shows that 

overall system response is very slow. Participants observe that system consumes a lot 

of time in uploading and creating new documents on web. Results show that web 

office took enough time to complete main tasks i.e. task 4 and 6 as given in table 5.2. 

  

We observed from usability test as conducted in chapter 5 that using web office 

(ThinkFree doc) participants are not allowed to work collaborative in real time, 

partners can review others work at same time but many partners cannot edit same 

documents at same time.  

 

Analysis from section 6.3 show that participants feel that there is no feature available 

to track changes made by their partners using web office. Using web office users can 

create presentation but there is no facility of audio/video conferencing to present and 

discuss their work within group partners. 

 

Test observations in section 6.3 show that working with web office some time does 

not give any response and then students have to restart web office again that cause 

time consumption and sometimes students miss to save changes to their documents. 

 

Based on test observations and students‟ suggestions in section 6.3 web office have no 

contact list to store contacts of their partners for future use. Observations also show 

that invitation window is very small and students have to scroll it up and down. 

8.2. Discussion  
Web office is being used for collaborative study in education system; it needs some 

improvements to make it further usable for students‟ use to work collaboratively. The aim of 

our study is to point out problems in existing web office and identify extra features as 

required by students for their collaborative work. We evaluated usability of web office to 

identify problems in existing web office as Galitz mentioned in [24] that usability evaluation 

is important because it is impossible to predict usability from just software‟s appearance. 

Usability evaluation is also important to assess the functionality of software as authors in [25] 

mentioned that without usability evaluation of any software developers cannot say that the 

software is usable and fulfill the users‟ requirement.  

 

We evaluated usability of web office for usability factors as defined by ISO [23] and [11], we 

conducted usability test with individual eight users of web office as in [4] states that 

conducting test with individual participants gives better results than conducting in groups. 

During test we observed participants to identify features which users want for collaborative 

study in web office. In [7] authors identified effectiveness and defectiveness of hyper media 

system being used in education system and mentioned that to make system usable for 

education system it needs improvements.  
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Main focus of our study was to identify problems in existing web office regarding 

collaborative study in education system. Our results identify some of problems regarding 

usability factors as discussed below. Our results indicate that removing identified problems 

from web office will help in the improvement of web office for future use and it could be 

more usable for collaborative study than existing one. We discuss usability of web office 

regarding usability factors (effectiveness, efficiency, satisfaction, learnability and utility) that 

need to improve as discussed below: 

 

8.2.1 Effectiveness 

According to [23] effectiveness of software is the accuracy and completeness of 

certain users‟ goals for which they intended to use that software. In this thesis we 

measured effectiveness of web office that how accurately users completed assigned 

tasks. 

 

We observed during usability test and then we asked some questions in context of 

education regarding effectiveness of this doc that how users accurately completed 

assigned tasks. On the basis of test analysis and questionnaire analysis we analyzed 

that web office is effective for collaborative study in education system, because 

functionality related to collaborative study is available. User can share and work 

collaboratively at same time while sitting at different places. But still web office 

needs to improve its effectiveness, because users also expect others features from web 

office like track changes, video conferencing, enough storage space etc.  

 

8.2.2 Efficiency 

According to [23] efficiency of any software means that the resources expended to get 

accurate and completed tasks. In this thesis we measured efficiency of ThinkFree doc 

to achieve accurate results expending resources and time taken to complete those 

tasks.  

 

Our results indicate that web office is not very is efficient to achieve desired outcomes 

within expected time. Results from chapter 6 and 7 clearly show that web office 

(ThinkFree doc) is very time consuming. During usability test and users‟ feedback 

show that ThinkFree doc took enough time in creating new documents, spreadsheet 

and presentation. It took enough time to upload documents from computer directory. 

While Google doc is very efficient in giving accurate and complete result with quick 

response. Our results indicate that web office needs to improve its efficiency to 

perform users‟ tasks within expected time. Results and observations show that web 

office should be efficient while working collaboratively with partners. Observations 

from our study show that synchronization of students‟ work among offline tool and 

web office should be fast enough. 
 

8.2.3 Satisfaction 

According to [23] satisfaction measures the users‟ comfort for software and their 

positive attitude after the use of specific software. Our results measure satisfaction of 

web office that how comfortably users were using this software and we noted down 

and observed attitude of users after the use of this software. 
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Our results show that web office fulfilled users‟ requirements satisfactory in context 

of education. But some of users are not satisfied from existing web office. Results 

show that users were not satisfied from overall response time of web office while 

performing different tasks. Users want features like creating charts, graphs and 

statistical calculation in spreadsheet in expected time response.  

 

8.2.4 Learnability 

According to [11] learnability means that how easy to use software. In this thesis we 

measures learnability of web office that is this software easy to use, and how much 

software is memorable if users want to reuse it after duration. 

 

Learnability of web office is good enough, results show from usability test that 

experienced users as well as novice users did not feel any hesitation while performing 

assigned tasks. Users‟ response shows that web office is easy to learn for current users 

as well for return users. Features of web office like open, save, delete, search, share, 

move etc are similar to traditional software and users could easily use and learnt them.  

 

As we mentioned in chapter 5 that usability test was conducted with eight users where 

4 were novice users and 4 were experienced users to this software. We got different 

results for usability regarding learnability of software because for experienced users it 

was easier to learn and use this software than novice users. 

 

8.2.5 Utility 

According to [11] utility means that product should be able to perform users‟ desired tasks. In 

this thesis we measures utility of software in context of education that web office has enough 

features to fulfill users‟ requirements for which they intended to use this software. 

 

From usability test and users‟ feedback we recommend that web office should improve and 

add extra features in way to fulfill users‟ requirements. Users suggested that there should be 

audio/video chat within software to discuss changes and their collaborative work with their 

partners. 

 

8.3. Results Validation 
As in the previous chapter we have mentioned that test results will be later validated through 

conducting structure interviews with all participants of usability test. To validate usability 

evaluation results regarding this thesis, we conducted structured interview, with individual 

participant. 

 

Interviews were conducted in participants‟ environment where structure questions were asked 

from all selected participant. Interviews with all participants and participants‟ views are given 

in appendix 2. 

 

8.3.1 Validity threats 

 As questionnaire survey was done 5 days after of usability test and questions were 

asked on the basis of usability test. This is a validity threat because participants could 

not remember functionality and features of software after a gap of 5 days of usability 

test. 
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To overcome this validity threat we requested participants to get login to software 

again and asked them to use it again before starting to answer each questions. 

 

 In the selection of participants for usability test either all new or all experienced users 

to software it was expected to produce similar results. To overcome this threat we 

selected half novice users and half experienced uses to the software in a way to attain 

different views and different results from different type of users. 

 

8.4. Answers of Research Questions 
To answer each research questions as given in chapter 2 in section 2.3, we first conducted 

usability test of web office doc using think aloud protocol and then we distributed 

questionnaires to conduct quantitative survey to get users‟ feedback.  

 

Based on users‟ feedback and usability test we analyzed for first question that students can 

work collaboratively to achieve group assigned tasks while sitting at different places using 

web office. They can edit and view their partner‟s work on web.  

 

Web office is effective software for collaborative work but still it needs to improve its 

features to make it more effectiveness than existing one. 

 

Overall response of system is very slow and most of time is consumed in creating new 

documents, spreadsheet and presentation etc. web office should have to improve its response 

to make the more efficient for collaborative work. 

 
Web office is satisfactory, but it should include some other features like video conferencing, 

chat system to make it more satisfactory for students‟ collaborative work than existing one. 

8.5. Recommendations 
After evaluating usability of web office and then comparing it with Google doc we suggest 

few recommendations for web office to improve it for future use. These recommendations are 

as follow: 

 

Web office should provide same features for co-authors to use its offline tool as they provided 

for first author to edit and then synchronize it with their partners. It should also improve 

contents of login page for offline power tool. 

 

Second recommendation is that web office (ThinkFree doc) should have quick response in 

creating new documents, new spreadsheets etc, as most of users called it very time consuming 

as compare to Google doc. 

 

Web office should also add some extra features like web conferencing, chat system etc as 

users need in collaboration work for education purpose, for example online presentation or 

discussion on topic for which they are working. 

 

Summary 
In this thesis we have evaluated usability of web office for some usability factors like 

effectiveness, efficiency, satisfaction, learnability and utility. We have also compared 

usability of two different web offices for same usability factors. For this usability evaluation 

first we conducted usability test using Think aloud technique where some tasks were assigned 

to selected participants and then we distributed questionnaire using Likert scale questionnaire 

to collect data from selected users.  
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On the basis of usability evaluation we concluded that web office is appropriate and could be 

used for collaborative work while sitting at different place. Student can performed group 

assignments and edit partner‟s work on web while sitting at different place. Most of users 

liked its interface design and found this software useful for collaborative work in education 

system. But overall system response is very slow, most of users called it very time 

consuming. Some users suggested that web office needs to improve features like 

synchronization offline tool for collaborative work.  

 

Future Work 
In this thesis we have evaluated usability one of collaborative writing tool using mix research 

approach. We used think aloud protocol for test conduction and Likert scale questionnaire 

was used for quantitative survey, then we validated our result through interview. 

  

In future we suggest to evaluate same system using other evaluation methods and to compare 

results of this thesis with other evaluation method‟s result. It will help to get accurate usability 

evaluation results and also will help to select appropriate method for usability evaluation of 

selected software‟s in future. 
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APPENDIX 1: SCREEN SHOTS OF THINKFREE   

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Screen shot 1 Log in page of ThinkFree doc 

 

 

 

 

 

 

 

 

 

 

 

 

 
Screen shot 2 main page of Thinkfree doc 
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Screen shot 3 New document created in ThinkFree doc  
  

 

 
Screen shot 4 New spreadsheet in ThinkFree doc 
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Screen shot 5 New presentation slides created in ThinkFree doc 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Screen shot 6 Sharing windows with collaborators 
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Screen shot 7 Uploading new file in ThinkFree doc 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Screen shot 8 downloading file from web 
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Screen shot 9 About Power Tool (ThinkFree doc) 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Screen shot 10 Offline tool main page 
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Screen shot 11 synchronization page of power tool (ThinkFree doc) 
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APPENDIX 2: INTERVIEWS 
 

Interview 1: 
 

Question 1:  

How was your experience with ThinkFree doc, when you used it for first time? 

 

Answer:   

When I used ThinkFree doc for the first time I was amazed to see that a technology similar 

in nature to Google doc is present there. And i felt that I can work like MS office on web. 

 

Question 2: 

To what extent ThinkFree doc can be of any use in your studies/work? 

 

Answer: 

Well I guess ThinkFree doc has almost all the features needed by a student which he/she 

expects from a Microsoft office suite. It definitely helped me in my collaborative study with 

friends sharing my documents. 

 

Question 3:   

In what way can you claim ThinkFree doc to have a competitive edge over    Google doc? 

 

Answer:   

Memory for storing documents/spreadsheet/Presentations is more than that offered by Google 

doc. Offline support is better than that of Google doc. Google‟s users can use it without 

making any extra account.  

 

Question 4:  

In your opinion what factors make Google doc superior to ThinkFree doc? 

 

Answer:  

Speed is better. Chat support such as Google talk messenger. 

Web-conferencing is available in Google doc. Google is well known due to proper 

advertisements and by offering a diverse set of services. 

 

Question 5:  

In your opinion what measures should be taken to improve the performance of ThinkFree doc 

in education/work/studies? 

 

Answer: 

Speed of ThinkFree doc should be improved. Real time should be implemented so that 

collaborator can communicate in real time. Web-conferencing should be introduced for 

presentations in meetings online. Changes made by a collaborator should be tracked so that 

other users may know about it. 

 

Interview 2: 
 

Question 1: 

How was your experience with ThinkFree doc, when you used it for first time? 

 

Answer:   

It was quite good, due to its having professional tools like Microsoft Office, I liked it because 

I found interface with which I am already familiar. 
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Question 2:  

To what extent ThinkFree doc can be of any use in your studies/work? 

 

Answer:  

It is useful in my studies. To create word, excel document for writing reports. 

It is useful to share documents, spread sheet and even I can prepare presentation online and 

share with my group members. It can maintain the history of file. 

 

Question 3:   

In what way can you claim ThinkFree doc to have a competitive edge over    Google doc? 

 

Answer:   

It has Effective report writing/professional. I found that GUI is better than Google doc. I can 

work offline with ThinkFree doc using its offline tool. 

 

 

Question 4:   
In your opinion what factors make Google doc superior to ThinkFree doc? 

 

Answer: It is fast, quick, Simple and easy to use.  It has all function (basic) 

 

Question 5:  

In your opinion what measures should be taken to improve the performance of ThinkFree doc 

in education/work/studies? 

 

Answer:  

ThinkFree doc is slow in opening & sharing files. Its speed should be increased so that time 

can be saved to open files on ThinkFree doc. 

 

Interview 3: 
 

Question 1:  

How was your experience with ThinkFree doc, when you used it for first time? 

 

Answer:   

It was very nice experience & I already thought of such system and I found in ThinkFree 

work offline /online both. 

 

Question 2:  

To what extent ThinkFree doc can be of any use in your studies/work? 

 

Answer: 

There would be beneficial in studies as 80% for work is or report and assignment are in 

groups form. So that is good to work and share reports in the form of doc at ThinkFree doc. 

 

Question 3:   

In what way can you claim ThinkFree doc to have a competitive edge over    Google doc? 

 

Answer:   

It has support for both online /offline work, synchronize facility is amazing. I can access my 

file anywhere at any system where there internet facility is available. 

 

Question 4:   

In your opinion what factors make Google doc superior to ThinkFree doc? 
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Answer:   

Almost both has similar functionality but one thing is Google doc speed that is better than 

ThinkFree doc and other thing that I can work I can edit my document at same time when 

my partners has opened the same document. 

 

Question 5: 

In your opinion what measures should be taken to improve the performance of ThinkFree doc 

in education/work/studies? 

 

Answer:   

Its speed should be increase to improve its functionality. It has very slow system response and 

it consumes a lot of time in creating new documents and spread sheet etc, 

 

Interview 4:  
 

Question 1:  

How was your experience with ThinkFree doc, when you used it for first time? 

 

Answer: When I used it for first time, I liked its interface and found its look pleasant. It was 

easy to learn and use. I found most of functionality there as MS office has. I found most of 

features as important for collaborative work. I felt no difficulty when I was using it for first 

time. 

 

Question 2:  

To what extent ThinkFree doc can be of any use in your studies/work? 

 

Answer:  

I can use ThinkFree doc for collaboratively work with my partners while sitting at different 

cities. In my institute some time we have been assigned group assignment. For that we have to 

work collaboratively to achieve common task. I can upload all my documents, spread sheet 

and presentation as ThinkFree doc provides 1 GB memory space on web, and I can access 

everywhere through internet.   

 
Question 3: 
In what way can you claim ThinkFree doc to have a competitive edge over Google doc? 

 

Answer: 

I like ThinkFree doc because its interface is very good, it is more effective than Google doc. 

It gives more storage space to store our documents on web than Google doc. ThinkFree doc 

has similar contents as MS office has. ThinkFree doc offers offline tool (power tool) for 

offline use and I can synchronize my offline work with web through internet access while 

Google doc do not have this facility. 

 

Question 4:    

In your opinion what factors make Google doc superior to ThinkFree doc? 

 

Answer:   

I used ThinkFree doc as well as Google doc, but Google doc has very quick response while 

ThinkFree doc is very time consuming. Google doc is very quick to create new document, 

spreadsheet and presentation while ThinkFree doc spent a lot of time doing same task. 
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Question 5:  

In your opinion what measures should be taken to improve the performance of ThinkFree 

doc in education/work/studies? 

 

Answer: 

I suggest that ThinkFree doc offer web conferencing, chat system. Using ThinkFree doc I 

cannot edit the same document if it is already opened by my partner. ThinkFree doc should 

work on real time as Google doc has this facility where several users can work on same 

document at same time. ThinkFree doc should improve its speed of processing as it consumes 

most of its time in opening and creating new documents. 

 

Interview 5: 
 

Question 1: 

How was your experience with ThinkFree doc, when you used it for first time? 

 

Answer: 

It was good; I feel no difficulty while using it for first time. It is effective to use, and its 

contents are organized in a proper way. But ThinkFree doc is not efficient to complete my 

task within expected time. 

 

Question 2: 

To what extent ThinkFree doc can be of any use in your studies/work? 

 

Answer: 

It is very helpful to share my work with my partners, but it should provide some extra feature 

for collaborative work. it should provide real time feature. 

 

Question 3: 

In what way can you claim ThinkFree doc to have a competitive edge over Google doc? 

 

Answer: 

Almost they are similar, but ThinkFree doc have good interface and it looks effective than 

Google doc, it offers more storage space to store documents on web than Google doc. It has 

good function to share online work with co-authors as well as with viewer. 

 

Question 4:  

In your opinion what factors make Google doc superior to ThinkFree doc? 

 

Answer: 

Google doc has good enough speed to complete all expected outcome accurately within 

expected time. It is very easy to use and learn. Google doc works on real time where partners 

can work collaboratively on same document as same time while Thinkfree doc does not work 

synchronously. 

 

Question 5:  

In your opinion what measures should be taken to improve the performance of ThinkFree 

doc in education/work/studies? 

 

Answer. 

First of all I would like to suggest that ThinkFree doc should make it more efficient as 

Google doc is. ThinkFree doc should complete expected outcomes within expected time. It 

should also improve its offline tool. ThinkFree doc should add some extra features to make it 

more usable for collaborative study like it should add chat system etc. 


