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Facebook and NGOs such as Translators Without Borders, have shown the power of motivating 

unpaid volunteers, working over the web, to complete large scale document translation tasks. 

The volunteers that take part gain a sense of achievement and community with the other 

volunteer translators. It also gives these volunteers that take part a valuable training experience 

for those that are trying to develop their professional translation skills. At the moment, most 

crowdsourced translation systems on the market are designed and targeted at desktop based 

browsers inspired by the design of professional computer assisted translation tools. This means a 

large population of potential translators cannot access these tools because these translators are 

living in less developed or emerging economies where PC access is rare. In these less developed 

economies, Internet access for business and personal computing is mostly conducted via mobile 

phones. In some countries, even where economic development is strong a majority of people 

don‟t choose desktop computing for conducting their personal computing business but opt for 

their mobile phones. 

 

This dissertation examines by means of a prototype, how translation crowdsourcing could be 

offered in such regions by providing powerful services (such as document segmentation, 

community management and machine translation) on the cloud in a way that can be accessed via 

web browsers on mobile devices. This prototype is unique in the way that translation data is 

stored semantically via the use of a RDF triple store. This means relationships can be built up 

between data in the triple store such that data can be captured, shared and reused in many other 

jobs. This means that the language resources in the triple store could help to ease issues that 

exist in long-tail localization jobs, where translation of material is needed but the demand is not 

big enough to warrant a translation. The prototype was evaluated on a sample crowd to see if 

this type of application is usable on a mobile device and also to see if the prototype can truly 

harness the power of the crowd. 
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Chapter 1         

Introduction  

1.1 Background 

Localization and translation of data can be a labour-intensive and often requires significant 

efforts from development teams. There are tools that can simplify the localization/translation 

process such as SDL Trados [57], Alchemy Catalyst [1] and WeLocalise GlobalSight [62]. 

Typically content creation companies outsource to specialized companies, called Language 

Service Providers, to cut costs. An emerging alternative for translating content is crowdsourcing. 

One major advantage of using crowdsourcing is that the assessment of the crowd is more in-

depth cause of the volume of translators and is free compared to having to pay professional 

translators to do the work. This is majorly advantageous if the people rating the translations are 

the users of the product or service as they are the ultimate end users of the product and this will 

result in more usable language being used in the translation/localisation. 

 

In the last few years many bilingual users are being motivated by social aspects to take part in 

this localization process such as in Facebook which may be referred to as collaborative or social 

translation. This social translation allows for translation of content to be completed via a large 

body of translators, whether they are professional linguists, amateurs or volunteers  

1.2 Motivation  

Companies such as Facebook and NGOs such as Translators Without Borders, have shown the 

power of motivating unpaid volunteers, working over the web, to complete large scale document 

translation tasks. As well as the volunteers gaining a sense of achievement, and often a sense of 

community with other peer translators, it can also provide valuable training experience for those 

developing their professional translation skills. Most crowdsourced translation systems are 

designed for desktop based browsers inspired by the design of professional computer assisted 

translation tools used by professional translators [17].  

 

This makes them inaccessible to a large population of potential translators residing in emerging 

economies, where access to a PC is rare [20]. Indeed in many such countries, even as economic 
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development proceeds, people do not opt for desktop computing as incomes rise, but find 

themselves able to conduct their personal computing entirely via their mobile phones [73]. Even 

in less developed countries, business and personal computing and Internet access is conducted 

largely through mobile phones. This project therefore will examine how a translation 

crowdsourcing application could be offered in such poor economic regions via mobile device 

web browsers. 

1.3 Hypothesis 

This dissertation seeks to design an appropriate and efficient crowdsourcing translation 

application that can be offered globally to its users via mobile web browsers as well as desktop 

web browsers. This would allow the application to be accessible to a wider range of potential 

translators in rich and poor economic regions. The translation data in the application will be 

stored in an RDF triple-store which uses semantic web mechanisms which gives the application 

the power to represent, combine, and share knowledge between communities of distributed 

machines [21]. 

1.4 Research Approach  

1.4.1 Scoping research 

The application created in this dissertation will focus on the context of a mobile crowd sourcing 

application and will not attempt to evaluate issues related to crowd-motivation due to lack of 

access to an existing crowd translation community or the time and resources to assemble one. 

 

1.4.2 Application features  

Crowdsourcing mechanisms will involve server side mechanisms for keeping track of who 

contributed what and what is yet to be completed, as well as separating out translations, 

review/post-editing and rating of translations. All data that is related to the translation of data 

will be stored in an RDF triple-stored and other data such as user data, comments and ratings 

scores will be stored in a MySQL database. Another element being developed is a solution to 

data entry issues for the application as some languages do not have keyboard support readily 

available. 

 

1.4.3 Evaluation process 

The application was evaluated on mobile browsers for its usability and collaboration features. 

The results gathered in this evaluation will help to highlight how usable the application is and 
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does this type of application ultimately suit a mobile device. The evaluation took place using 12 

participants two in the pilot study and ten in the main study. The pilot study was held first and it 

helped to highlight any issues in the initial application so that they did not impede the results in 

the main study. 

 

1.5 Outline of Dissertation 

● This dissertation starts off discussing information about the emergence of translation 

and its origins and reviews the current state of the art in the key areas deemed relevant 

to this project in chapter 2. 

 

● In chapter 3,  from the data gathered in chapter 2 a set of functional requirements are 

ascertained which will aid in the design choices as well as helping to identify core 

concepts in the proposed solution. 

 

● In chapter 4, the prototype that has been implemented will be discussed in detail and the 

key features of the application will be discussed. 

 

● Chapter 5, will discuss the evaluation of the prototype and the data that was collected 

from the evaluation will be analysed and conclusions will be drawn from these results 

 

● Chapter 6, will evaluate possible future research based on the findings from the 

evaluation and how the work done on the prototype could be extended. 
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Chapter 2           

State of The Art 

This chapter‟s purpose is to outline and review the current state of the art  research in the areas 

of  localisation and translation technologies, crowdsourcing technologies, crowdsourcing 

techniques and localisation management tools. 

2.1 Translation and localisation 

2.1.1 Translation    

Translation is the communication of the meaning of a source-language text by means of an 

equivalent target-language text [36]. Translation has been around since the appearance of 

literature and it became popularised with the inception of the printing press. Translators have to 

deal with spill-over of source language idiom and usage into the target-language translation [28]. 

The demands of translation of documentation increased during the Industrial Revolution and this 

helped in the creation of dedicated translation schools and professional associations [65]. The 

labour intensive nature of translation has encouraged engineers since the 1940s to automate 

translation techniques (machine translation) [26]. The recent popularity in the Internet has 

helped to create a world-wide market for translation services which has help to facilitate the 

growth of language localization processes. 

 

2.1.2 Localisation 

Localization refers to the adaptation of a product, application or document content to meet the 

language, cultural and other requirements of a specific target market [67]. Localization isn‟t a 

simple task even though it is synonymous with translation of documentation and user interfaces 

for software, the issue that arise in localization are more complex such as for example “Text and 

graphics containing references to objects, actions or ideas which, in a given culture, may be 

subject to misinterpretation  or viewed as insensitive” [67,68]. 

 

2.1.3 Issues of Localisation and Translation research  

The adapting of software into native languages using translation allows access to services and 

software that would otherwise would be inaccessible to the population. This makes localisation 

of content an important part to incorporate into the design of software or web sites as 
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translations of the software can be a major value adding component in expanding the user base 

of products or services making localisation a potentially lucrative addition.  There are two major 

challenges facing the localisation industry in adapting this digital content to culture, locale and 

linguistic environment which were discussed by CNGL[5]  and are as follows: 

 

● Volume-The amount of content that needs to be localised in many various languages is 

growing steadily especially since the inception of smart phones and computers in third 

world nations. This increase in demand massively outstrips the current capacity of 

current translation and localisation capacities. The outcome of this is that only a fraction 

of content that needs to be localised is actually localised and only localised into a small 

set of languages. This severely reduces business opportunities in regions that speak 

these languages but also this lack of localisation into these languages leads into a digital 

divide. This digital divide costs these regions potential useful services, products and 

information. 

 

● Access- Access to digital content is new and evolving onto ever small devices as users 

can access data on the move. The traditional view of localisation of content assumed 

stable, reliable and corporate content and the localisation that took place on this content 

was assumed to be on a large scale, off- line and executed by professionals in the field 

of translation. Nowadays, this is less the case as much content on the web is perishable 

with frequent software updates taking place and rapidly increasing amount of user 

created content in various languages on various platform such as of blogs, forums, FAQ, 

knowledge articles, user wikis etc. Instant access and the ever changing digital content 

on the web requires a new development in fully automated localisation technologies. 

 

2.2 What is Mobile translation? 

Mobile translation is typically a machine translation service provided on mobile devices such as 

PDAs, tablets or smart phones. The mobile devices must be able to use communication mediums 

such as SMS, 3G or WIFI to avail of these translation technologies. The major advantage of this 

type of translation is that it allows users to have portable real time automated translation for little 

or no cost. 
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Mobile Translation Technologies Past and Present 

Machine translation software for phones was launched in 2004, by Transclick which released a 

mobile translation software of text to text translation in both email and SMS messages via 

mobile devices.”Transclick provides real-time translation capabilities for cellphones, 

messaging and collaboration systems” [58]. Since its initial entry into the market Transclick  

have launched an Instant messenger component for mobile devices. The client that Transclick 

offers on mobile devices is available for Blackberry‟s and J2ME smart phones for 16 different 

languages. Transclick is developed specifically for Java based phones and created using Java 

based technologies [58]. 

 

This notion of mobile translation has even spread into vast other markets such as a language 

learning tools for students. Early projects developed by Stanford Learning Lab in 2001 focused 

on Spanish vocabulary practicing and word and phrase translation along with testing the 

students. These initial mobile tools used a combination of both text and speech to help users 

input into the software. Having seen the success of the Spanish project a similar program was 

launch in Japanese university teaching English to students [16]. 

 

In the SMS vein companies such as Moka LCC started to offer SMS translation whereby users 

send a text message and get back a translation of the text taking into consideration phrases used 

in a particular region [56]. Since the inception of the smart phone in 2007 there has been an 

increase in the growth of translation software tools in the field of mobile translation such as 

LingoSoft Full-text  Translation Software and the SYSTRAN Mobile Translator. Nowadays, 

though there has been a move to translation websites on mobile devices and in particularly smart 

phones. An application that does this is Mobile Translator which works on any mobile browser. 

The translation tool offers a free HTML code if users want to add a translation box onto their 

website [37]. 

 

2.3 Crowdsourcing  

Crowdsourcing has enormous potential that can be truly unleashed when extended to mobile 

devices, such as smart phones. The term crowdsourcing was coined in May 2006 in Wire 

magazine by Jeff Howe in the article “The Rise of Crowdsourcing”. Jeff stated “Crowdsourcing 

is the act of taking a job traditionally performed  by a designated single employee and 

outsourcing it to an undefined generally large group of people in the form of an open call” [66]. 
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The current trends in crowdsourcing revolves either around communities of participants sharing 

jobs openly or are published on an open marketplace where users compete to complete a task for 

either tender or as competition where the best translation is selected from a group of other user 

submissions.  There have been some major success stories in the field of crowdsourcing from 

Mechanical Turk, GoldCorp‟s challenge, and Threadless.com.  Mechanical Turk uses a system 

of dividing up the translation project into a number of small parts and distributing these small 

parts across a large group of translators (Facebook and Haiti relief) [19,40]. 

 

Richardson et al (2009) purposed many different pieces of content which people get translated 

either personally or for business purposes through crowdsoucring. The below figure 2.1 shows 

what people use crowdsource translation for: 

 

Figure 2.1: Purposes why individual use community translation [48] 

 

There are many advantageous aspects to crowdsourcing such as getting work done for free by a 

large group of participants but equally there are a range of many challenging issues such as: 

 

● Motivation (money, reputation, stars etc.) 

● Quality (work quality can be high or low) 

● Control (security of users and content, crowd management etc) 

http://www.logicwizards.net/2011/02/02/cloud-comparisons-apples-to-apples/
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Figure 2.2: Crowdsourcing challenging issues [13] 

 

The presence of crowdsourcing has allowed for major strides in relation to assisting 

communities in African hospitals and Haiti etc [20,40]. Crowdsourcing has also aided in 

changing the business equation worldwide. It has achieved this by allowing smaller companies 

to be on equal footing with major conglomerates such as IBM and Microsoft because of the 

access to free translation skills which will potentially help smaller companies widen their user 

base .  

 

2.3.1 Issues in crowdsourcing 

Crowdsourcing as discussed previously can be advantageous in large scale projects on the web 

for getting large amounts of content translated for free by the crowd. The key issue with 

crowdsourcing is that there actually needs to be a crowd for the job to be done efficiently and 

correctly. In Asia online[9] and wikibhasha [64] , there are so many eyes on the translation that 

the crowdsourcing model can work as users can quickly edit incorrect translations. In absence of 

this crowd  bad translations can take place such as in the Facebook example below (Figure 2.3): 

 

English 
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Filipino 

 

Figure 2.3: An example of Facebook crowdsource translation [59] 

 

The first boldface question in Filipino translates to “Hello Mom! How are you doing? We hope 

you’re doing great.”  Most native Filipino speakers prefer to use the English version of 

Facebook since most Pinoys have English lingual skills [59].   This example helps to highlight 

the golden rule of crowdsourcing to eliminate these bad translations which is to have focused 

managed crowds. This means the crowd needs some oversight if information is going to be 

translated or localized correctly into different languages. The crowd also should be working 

towards a goal or reward to encourage them to do correct translations. In the example above, 

people in the Philippines are not really encouraged to help translate Facebook into their native 

tongue as many people living in the Philippines can speak English well enough to use the 

English version [59,63]. 

 

The advantages of crowdsourcing outweigh the disadvantages such as how crowdsourcing has 

aided in the translation of large amounts of digital content for free in a relatively short period of 

time. Mobile translation crowdsourcing has particularly shown its effectiveness in blood 

donation banks in Africa[20] and in the wake of the earthquake crisis in Haiti [40] .  

 

2.3.2 Machine translation vs. Crowdsource translation 

Machine Translation (MT) is sub-category of computational linguistics where a computer 

program analyses a source piece of text from one language to another [13]. The major issue 

facing machine translation is that it is far less accurate compared to human translation. In some 

cases though human intervention can take part in the form of post-editing of machine 
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translations. In the future with the advancements in machine translation, translators will become 

proofreaders for the machine translations.  

 

Crowdsourcing Machine Translation 

Humans (emotionally attached) 

perform the translation 

Computer software perform the 

translation 

Keeps translators (professionals and  

non-professionals) into business 

Replaces translators 

No terminology consistence  Terminology consistence 

Company profits  User profit 

Personal content (Web 2.0)  Enterprise and valuable digital content 

 

Figure 2.4 : Crowdsourcing vs. Machine Translation [13] 

 

2.4 Crowdsourcing Techniques 

Whilst mobile phones were developed for Western business executives a large majority of 

mobile phone subscribers live in  developing countries in Africa and Asian nations. Eastern 

Africa for example  is the fastest growing mobile phone market in the world [20]. This mainly 

down to the fact unlocked GSM phones in these regions of Africa with a sim card and airtime 

can be purchased for US$20 or less. The expectation from these customers is not just the ability 

to use the mobile device as a two way communication device but also as a music player, a 

digital wallet and a portable web surfing device. The users in these Africa and Asian nations 

primarily surf the web via their mobile devices making them an essential part of everyday life 

and work [20]. 

 

This has of course lead to a natural situation of mobile crowd sourcing which  is a new paradigm 

for utilizing the power of the crowd to facilitate large scale tasks that are costly or time 

consuming compared with traditional methods.  A large amount of the world population  carries 

their phones with them the entire day giving them the opportunity to contribute at any time to 
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the translation process. This can be seen to be particularly advantageous in nations that have 

heavy mobile web usage and could potentially speech rarer dialects such as in nations in Africa 

and Asia [2].  

 

The implementation of txteagle application in remote areas of Africa has helped in highlighting 

a few key practices arising around crowdsourcing such as: 

 

● Incentivisation of the crowd 

● Localisation and Sentiment analysis 

● Quality control 

● Inferring „Accuracy‟ 

 

Incentivisation of the crowd 

This is a key aspect of any crowdsource translation initiative because to attract and compel the 

members of the crowd to  use their free time there has to be some sort of incentive for the user. 

These incentives can take many forms be it  payment or a function that can aid them in their 

everyday work or maybe something trivial like getting their friends to join on that website. So 

there has to be a buy-in for the translators. These motivation issues are critical to the success of 

the crowdsource translation scenarios and this is potentially one of the main reasons why 

crowdsourcing has not gained widespread success in spite of the major advantageous benefits of 

crowdsourcing [19]. 

 

The txteagle application is building upon the success of Amazon‟s Mechanical Turk which 

allows users to post human intelligent tasks that are usually difficult for computers to complete 

such as natural language translation [3] .  It rewards the users for completing these tasks by way 

of payment to the users. The txteagle application works off a similar concept by offering users 

an incentive to use the application by way of MPESA (mobile money) or by offering users free 

airtime. This incentive is needed to encourage good crowdsourcing as it encourages 

communities to form which contribute to the group think tank and therefore increase the quality 

of the product produced by the crowd. Otherwise the situation as discussed in the Facebook 

example above will happen again by which bad user contributions will be given. 

 

The first prototype of txteagle was distributed in Kenya. The application was distributed in 

hospitals along a dangerous highway which is home to severe traffic accidents. The blood 
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supplies in these hospitals were always depleting fairly quickly. The application was used by 

nurses to update the amount of blood they have available in a hospital to help avoid or signal a 

upcoming shortage in blood supply [20].They did this by sending a text to the central blood 

repository and then they in-turn updated the web site about blood levels .While the nurses had 

the required mobile equipment they were reluctant to update the service as it was going to cost 

them air time on their handset. This lead to sporadic or none exist updates of nurses using the 

system as they were not given an incentive to update the system. In 2007, they updated the 

system to transfer a small amount of air time to the nurses in exchange for the required 

information. Once they had given the nurses the incentive to update, it made the system work 

correctly because the crowd became attracted to the system because it allowed them to 

participate without the need for paying for the service [20]. 

 

The service has now expanded since it successful testing nationwide into Kenya and Rwanda 

and it is being used in a variety of different tasks by different users such as taxi drivers and local 

security guards [20]. 

 

Localisation and Sentiment analysis 

Localization was one of the key aspects to the success of txteagle as there are over 60 distinct 

languages in Kenya. It is near impossible to incorporate these languages into the service as no 

translation service currently exists to facilitate this task . The txteagle application had to turn to 

the crowdsourcing to aid in this localization process to help generate a „phrase book‟ for the 

application and to date thanks to the contribution of the crowd more than 15 local languages  

have been translated using the crowdsourcing model [20]. 

 

Sentiment analysis in this application was another key component of its success. Sentiment 

analysis involves translation that takes the writers opinion into account when translation of that 

sentence/paragraph  is taking place. There are three ways in which to classify people‟s opinions 

which are as positive, negative and neutral. Sentiment analysis is vital in the correct translation 

of user based content in the system [20]. A classical example of sentiment analysis  would be for 

translating what bloggers are saying about a brand like Pepsi. Sentiment analysis is also called 

opinion mining or voice of the customer. This type of analysis is not possible to do via machine 

translation only via human translation [20,31]. 
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Quality control  

Crowdsource translation is not as tightly controlled from the top and opts for a more grassroots 

approach compared to a professional translation context. This raises an interesting question in 

relation to how quality control can be imposed in such a decentralised environment. So this lead 

to three different case  types of quality control in crowdsource translation which are as follows 

[19]: 

 

1. The first case is where the customer wants professional translators to revise and approve 

every translation produced by every member of the crowd. This occurs before it is 

actually published onto the website of the customer. This can be useful for getting rid of 

noisy translators who purposely try to upload bad and potentially embarrassing 

translations onto the customer‟s website. Example: Facebook 

2. The second is where the customer may ask for the translators to go through an initial 

screening process before they allow them access to translate content. Example: this is 

used by Translators without borders and Kiva.org.  

3. The third approach is where the crowd manage themselves. This type of quality control 

is carried out using mechanisms such as voting, mutual revision and reputation 

management of users. Example: this approach is used by Facebook. 

 

There are still many open issues in regards to the cases above between getting a correct balance 

between getting good quality control on the translation whilst not alienating or segregating  

members of the crowd. After all if members in the crowd feel like their input is not valuable  

they will stop contributing to the process of translation. Chris Grams [45] noted that even with 

crowdsourcing in the successful Wikipedia model there are still some major issues in relation to 

the quality control aspects that go beyond the question of the users motivations. There are many 

editors, contributors and readers of Wikipedia that have complained about the current Wikipedia 

editors who unpredictably change useful content, ban legitimate and sometimes core 

contributors from the site as well other generally demotivating aspects of which these editors 

impose on contributors [35,45]. 

 

In general professional translation circles have a general assumption that crowdsource 

translation will produce poorer quality output. This may be true depending on the context but it 

isn‟t by any means inevitable. There are many different types of situation where crowd source 

translation can lead to a higher quality of content and this can be done through properly 
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leveraging of users and giving users a proper incentive so that the wisdom of the crowd effect 

can be harnessed and used effectively. Currently there are several known principals for making 

the crowd work collectively smarter than the individuals. The specifics of how these principals 

can be applied within a given translation contexts is still an open question in the crowdsourcing 

community [19]. 

 

Inferring ‘Accuracy’ from Noisy User Responses 

There are major issues in the area of inferring accuracy from multiple error prone users of 

crowdsourced applications. This issue has been well documented and researched in a variety of 

different academic papers and in a variety of academic fields. For example Dawid and Skeene 

1979, tried to get a more accurate depiction of patient‟s medical history based on many different 

biased medical reports from different clinician physicians [18]. To help to correlate the results 

Dawid and Skeene introduce a new concept called expectation-maximization (EM) model. This 

model estimates the bias of these doctors along with the underlying latent variable which in this 

case is the patient‟s record. This approach has been applied across various applications in 

several different fields such as bio-statistics, image categorization and linguistic annotations. 

The problem with their application is that they assume all the respondents complete all the tasks 

that have been assigned. This may not be always the case in crowdsourcing so this approach will 

have to be altered to fit the crowdsourcing case. The issues can be resolved by an approach 

discussed by Sheng et al [55] where by the uncertainty of response can be calculated by 

estimating using a number of samples to achieve a confidence of getting a correct response 

based on the correlation of responses from users [20,18,55]. 

 

Critical Success Factors of Mobile Crowdsourcing 

So, what are the factors of creating a successful mobile crowdsourcing application. Ankit (2010) 

, wrote a research paper based on trying to achieve a better understanding by creating a critical 

success model. Ankit [54] focuses on mobile crowdsourcing with a particular interest in 

reviewing the following four projects using this success model which are txtEagle, Ushahidi, 

Peer Water Exchange and mCollect. The paper also makes a distinction between outsourcing 

and crowdsourcing. It is noted in the paper that the latter requires and is dependent on the scale 

of the crowd along with the crowd participation factor. So as discussed previously, the crowd 

needs incentives to be effective along with also having the motives of crowd being aligned in 

relation to the goal of the crowdsourcing project. The people in the crowd must use and accept 
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the crowdsourcing technology that are provided. Ankit models drew upon many other pieces of 

research to develop the following model [54]:  

 

    Figure 2.5: Ankits Model [54] 

There are five factors in determining the affect of motive alignment of the crowd as illustrated in 

Figure 2.5. This motive alignment of the crowd is key to the overall success of the 

crowdsourcing project. The success in the crowdsourcing project is expected to bring in more 

users and that is why the success and motives is a bi-directional relationship in the model 

diagram (Figure 2.5).The key elements in model are as follows [54]: 

 

● Vision and strategy - the crowdsourcing projects vision and strategy along with the 

ambition of the crowd will ensure that a crowd of users will take part in the 

crowdsourcing project. 

● Human Capital - the more talented and skillful the crowd the less work it takes for the 

crowd to make meaningful input into the project. This leads towards the potential of a 

more successful crowdsourcing project. 

● Infrastructure - the success of mobile crowdsourcing projects rely on the abundance of 

cheap and reliable mobile communication to ensure that the crowd can take part in the 

crowdsourcing without having to spend a fortune. 

● Linkages and Trust -  all crowdsourcing projects require time and an information cost 

from the participants in the crowd. This is why it is very important and critical that the 

trust factor is developed as well as the addition of linkage/connection factor which can 

be important in developing this trust along with creating a crowdsourcing community. 
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● External environment - this is described as using the macroeconomic environment 

which is made up of the following elements which are governance support, business 

environment, economic environment and risk profiles are all very import in determining 

the success of the crowdsourcing project.   

● Motive alignment of crowd - this can be defined as the crowd‟s ability to relate to the 

long term goals of the crowdsourcing project and by doing this helping to garner wider 

crowd participation. 

 

Ankit 2010, applied this model to the four mobile crowdsourcing projects discussed previously 

and the following table highlights his results: 

 

Figure 2.6: Other mobile crowdsourcing projects [54] 

 

2.5 Open issues in mobile translation 

BBC News Mobile web localisation case study 

Even with the recent advent of crowdsourcing there are still major challenges in relation to 

language translation on mobile device such as the need for stable Internet connection on mobile 

devices and these types of connections can be hard to ascertain in remote areas. The SMS 

strategy of communicating  with the translation server has proven to be less efficient because of 

the limited message size in comparison to using packets. 
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Open issue in relation to translation of websites on mobile devices that was discussed by the 

creators of the BBC World Service website during the Multilingual web conference 2010 in 

Madrid was the important issue of encoding and font support. They discussed in the conference 

the general move towards Unicode and the problematic situation of websites using images to 

solve encoding and font issues. For example  mobile displays in countries such as India are still 

problematic due to the fact that 70% of mobile devices in India cannot display Hindi properly. 

This has forced the BBC website to display some text based content as images on their website 

as a temporary solution until the issue of mobile display can be solved. The BBC is currently 

investigating font download technologies to aid in this field to help Unicode text to become 

more readable to a wider audience.  

 

These issues have lead to the realisation that the create once publish everywhere factor doesn‟t 

exist as different languages have differing issues from encoding, font types and the many issues 

that need to be addressed when working with right to left scripted languages. Another open issue 

in relation to web and mobile users is enabling users to input text into websites or editors. The 

keyboards for certain languages don‟t necessarily exist and even if they do some don‟t have all 

required features.  

 

The BBC International website has over 23 million visitors a week, 10% of which are mobile 

users and this has lead them to focus on mobile support for their website. This introduction and 

increasing use of mobile devices has lead to reintroducing many of the old issues related to font 

support. The problem usually is that the font is not supported or OpenType (format for scalable 

computer fonts) features are not available. This issue in relation to font has lead to over 70% of 

mobile devices not rendering text on web pages correctly thus leading to a loss in translation 

[39,68]. 

2.6 Technology Research 

There are many crucial aspects that need to be researched in relation to the technologies that are 

going to be used in the creation of the prototype in this dissertation such as: 

● Localisation management tools 

● Semantic Web 

● Cloud technologies 

● Application technologies  

● Mobile technologies 
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Localisation management tools (SOLAS) 

SOLAS [42] is a collaborative project by CNGL which has collaborators in Irish universities 

such as University of Limerick (UL), Trinity College Dublin (TCD) and Dublin City University 

(DCU). Companies large and small have localisation needs as they trade internationally in 

addition to the corporate context there are many different non for profit organisations that strive 

to provide localised content for under resourced communities. The localisation process though is 

a long difficult process but thankfully nowadays there are localisation management tools already 

available to a project manager to help ease the process of localisation. An organisation in 

particular small organisation may not have the resources or the expertise to use these available 

localization management tools.  

 

SOLAS [42] however has taken a fresh approach for tackling these issues by simplifying the 

localisation/translation process by making an agile, flexible and lightweight platform for  

localisation. The SOLAS  application allows for such a highly configurable localisation process 

because SOLAS is made up of group of components and these components are inter changeable 

dependent on the type of localisation job. These components can be created and simply plugged-

in to the SOLAS platform.  

     

LocConnect component allows the project manager to create, track and manage translation 

projects. It makes the creation of the new translation jobs for a document easy for the project 

manager and the work flow will be built up dependent on the jobs requirements. Once a job and 

the relevant translation document have been upload they go through other components in 

SOLAS [42] depending on the jobs requirements this is done by the workflow recommender .To 

make sure a translation job can be successful the source content needs to be of a good enough 

quality. This is where localisation knowledge repository component comes into use because 

with the help of this component, the source content can be improved by editing using 

recommended changes to the content. 

 

To help with the translation of documents it makes sense to make use of existing translations 

rather than having all the content translated again. This is done via XLIFF file format using the 

XLIFF Phoenix component. The XLIFF file format is an extension of XML which was created 

to standardize localization. In 2002, OASIS standardized the XLIFF standard [43].  The XLIFF 

file  format is used in XLIFF Phoenix component to help store and share localization data. 
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Machine Translation mapper in SOLAS is the machine translation component of the application 

and this step is taken care of automatically by SOLAS in the work flow process. The application 

also has a crowd sourcing rating component. This rating component  in essence asks each 

member of the community to vote on translations related to a relevant job. This component is 

optional in the creation of new jobs. [42] 

 

Figure 2.7: XLIFF example[44] 

Many of design aspects in SOLAS could be useful in the creation of this projects prototype 

because it is currently the state of the art in next generation localisation. Aspects in the design of 

SOLAS [42] that have informed the design of the prototype are: 

 

● XLIFF usage for storage and sharing of data and job creation mechanisms, 

● The use of Machine translation with post-editing and 

● The use of crowdsourced rating of other contributors content in the community. 

 

Semantic Web 

There are few aspects in the design of SOLAS [42] that can be improved on such as the fact that 

all localisation data in the application is stored via a relational database management system 

(RDBMS). A relational database management system can be defined as database management 

system in which all data is stored in tables along with the relationships among  the data. This 

data stored in the tables can be accessed and reassembled in many different ways without 

affecting the table‟s structures. A better possible way to store this linguistic data in such a 

localisation application is via a triple store which is like RDBMS in that both are general 

purpose data storage engines.  
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The trade-offs between both  types of storage engines arise in terms of the flexibility, 

performance, cost, robustness etc. RDBMS is suitable for online transaction processing where 

there needs to be fast transactional updates such as in e-commerce applications. In the RDBMS 

scenario the data scheme is usually small and all the data is known in advance so that the data 

tables can be made to hold the data. RDBMS primarily focuses on  performance, resilience and 

availability to a large system of tools and services. This would be useful for creating the storage 

for  user data, job data, comments and ratings in the prototype. 

 

The triple store framework though makes use of semantic web mechanisms such RDF data as 

well as giving mechanisms for persistent storage and access to RDF graphs .  The Semantic web 

can be defined as a “web of data” and it was a phrase coined by Tim-Berners Lee the inventor of 

the World Wide Web and the current head of the world wide web consortium (W3C). Tim-

Berners Lee defined the semantic web as “a web of data that can be processed directly and 

indirectly by machines” [10].  

 

So basically, semantic web tools such as RDF are an  extension of the World Wide Web such 

that they enable web users to share their content beyond the confines of a single web site or 

application [51]. This move to semantic data reflects the  natural societal change in every-bodies 

day-to-day use of the web (example: Facebook, microformats, Wikipedia etc). 

 

“I have a dream for the web [in which computers] become capable of analyzing all the data on 

the Web – the content, links and transactions between people and computers. A „Semantic Web‟, 

which should make this possible, has yet to emerge, but when it does, the day-to-day 

mechanisms of trade, bureaucracy and our daily lives will be handled by machines talking to 

machines. The „intelligent agents‟ people have touted for ages will finally materialize.” – Tim 

Berners-Lee, 1999 

 

Resource Description Framework (RDF) is a language that is used for representing information 

about resources on the world wide web. RDF was intended to represent meta data about 

resources on the web such as  author, title, modification data of site etc.  Identifying this RDF 

data is done through the use of Uniform Resource Identifiers (URIs) along with using simple 

property values to describe the resources. This enables RDF to represent simple statements 

about resources as a graph of nodes and arcs representing the resources and their properties and 

values [72]. To take an example "there is a Person identified by 
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http://www.w3.org/People/EM/contact#me, whose name is Eric Miller, whose email address is 

em@w3.org, and whose title is Dr." the RDF graph results can be seen in Figure 2.8: 

 

 

Figure 2.8: An example RDF graph [72] 

 

RDF triple stores are used in scenarios where the data schema is less defined. This can be useful 

where there is a wide range of different types of data to be stored as well as an evolving set of 

relationships between the data. This can been useful for building up linked relationships between 

translation jobs which use similar languages, are in the same job categories etc. 

 

This makes the environment of the triple store flexible and schema-free and makes dealing with 

this type of evolving data easy and convenient.  The triple stores can be useful as well for 

integrating data from a wide range of sources but don‟t need to force the data into a single 

normalised schema. The triple store is an agile backing store that can be used for fast 

prototyping and experimentation and it does not require a lot of creation of tables or linking 

relationships of columns [50]. 

 

Those are not the only advantages of using triple stores over RDBMS for localisation of data 

there are many other advantages particular in the modern business of industrial localisation. This 

is because the face of industrial localisation has changed from periodic translation of a large 

body of source content to small (long-tail) and diverse translation of content which needs to be 

translated in a fast and user demand driven fashion. Small and medium sized enterprises can 
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compete with these larger companies in this new localisation market by allowing the reuse, 

capturing and sharing of multilingual data that has been created in the process of localisation  by 

using the data stored in the triple store. This multilingual data that has been created becomes 

essential  for process iteration on new data and to help in the training of domain-specific data 

driven language technologies such as statistical machine translation (SMT) [32]. 

 

The language resources held in the triple stores can be put to effective use in long-tail 

localization also such that there is low-cost access to good quality translation material which can 

be reused again [32]. So the solution can take the form of linked data on the web such that good 

quality assured localisation material can be ascertained via the triple stores RDF data. The 

semantic solution compared to RDBMS is also more suitable as it can inherently handle multi-

lingual data with element-level tagging in the RDF data. This can be used regardless of the 

required language and this can be useful for addressing the needs of many small to medium 

sized enterprises. This research by Lewis (2011), is informed by work taking place through EU 

funding in the ICT domain in projects such as [32]: 

 

● language resource networks (FLaReNet project),  

● visions of multi-lingual web content (Multi-Lingual Web project) 

● development of language/localisation technology roadmaps   

● federated language resource repositories (META-NET project) 

 

Cloud technologies  

The term cloud computing is the provision of virtual computational resources that can be 

accessed on demand via the use of a computer network. These resources can maintain and 

mange themselves across any small to large scale server cluster with resources that can include 

the following services: 

● Application hosting 

● Database services 

● File services, Email etc.... 

 

The cloud computing model takes all the heavy computational work off the local devices and 

concentrates these resources on the cloud.  The cloud offers other advantages such as the ability 

to host and manage web based applications without having to worry about the tedious technical 

details so that the business logic of the crowdsourcing application can be focused on. This leads 
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to an application that does not need to be installed on the user‟s handset but instead users can 

access the application via the cloud using a web browser. There are many successful example of 

cloud and crowdsourcing applications such as Wikipedia, Amazon Mechanical Turk etc [3].The 

cloud  therefore naturally lends itself to crowdsourced based applications in the way it allows for 

the following[15,60]: 

● On demand access - for participants in the crowd. 

● Easy replication and fault tolerance - in the face of failure which allows for vital work 

of the crowd to be secure and safe. 

● Extremely scalable -  for allowing for fluctuation in increasing/decreasing the size of 

the crowd. 

● Accessibility - the application will be accessible from anywhere once the user has a Wi-

Fi or 3G connection to the web. 

● Application updates - updates to the application can occur naturally and by simply 

updating the instance of the application on the cloud. This means users will not have to 

download or update their application through the use of patches as the application will 

be accessed and managed via the cloud.  

 

Application technologies and Mobile technologies 

There are two main options in the design of the prototype which will be smart phone based and  

these options are a mobile application or a web browser based application. The best option that 

has the potential to reduce coding effort is clearly a web browser based application. This is 

because for example iPhone applications are created using Objective-C [7] and Android 

applications are created using Java [4]. So the best option, for creating a portable application 

would be a web based application which would be able to work on many different platforms 

from iPhone to Android to Blackberry to Windows mobile. 

 

Typically a web development environment can be split into a multitude of areas but a basic web 

development hierarchy can be split into two distinct areas which are client-side and server-side. 

There are lots of differing client-side coding options such as Silverlight, Flash , HTML and CSS 

, Ajax and JavaScript. Since the prototype is going to be an ascetically simple mobile 

localisation application there will be no need for Silverlight and Flash. This is also advantageous 

because Flash and Silverlight capabilities on smart mobile phones could detract from users 

experience as Flash and Silverlight  causes extra burden on the client‟s side connection. So it 
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would be best on the client-side to use just HTML and CSS along with JavaScript and Ajax 

where necessary. 

 

There are also a lot of options for the server-side coding such as ASP, CSP, JSP, PHP, Ruby, 

and Python etc. The main thing to take into consideration when choosing which server-side 

coding language to use is what types of libraries will be used on the server side. On the server 

side for example there will be a lot of semantic web tools used such as a triple store. The most 

popular triple store libraries are coded using Java such as Sesame and Jena. There will also be 

some RDBMs interactions which can be handle via Java libraries such as Java Database 

Connectivity (JDBC). This makes JSP the best option for the server-side coding. This research 

information is very advantageous in relation to the creation of the application as it helps to 

highlight a scalable, extensible and highlight portable solution using JSP. An important aspect to 

consider in the development and testing process is to test the application on all the major mobile 

web browsers. The major mobile web browsers at the moment are as follows:  

Mobile Web-Browsers Supported Mobile OS 

Android Browser Android 

Blackberry Browser Blackberry 

Internet Explorer Mobile Windows Mobile 

Safari iPhone 

Opera Mobile Android, Symbian and Windows Mobile 

Firefox for mobile Android 

 

Figure 2.9: Popular Mobile Web browsers [61] 

2.7 Conclusion 

Since the inception of mobile phones in recent years humans have been empowered to connect 

and communicate with one another in real time along with allowing users to conduct real-time 

peer-to-peer transactions . It has been noticed that it is troublesome for organisations to hire 

local users in remote areas in places such as Africa [20]  to complete simple tasks that can help 

to contribute towards crowdsourcing projects. It is the view of this author, that the introduction 
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of incentives for these users may encourage them to contribute towards the crowdsourcing 

initiative whilst also having a profound and positive effect towards these users‟ lives. Aspects to 

keep in mind during the design of the application is to make sure the motives of the crowd are 

aligned and that users in the crowd are managed in a fashion that doesn‟t alienate certain users 

of the crowd.  

 

There are a few issues though in the creation of these crowdsourcing projects such as issues with 

encoding of text which was highlighted in the Madrid conference by the BBC World Service. 

The BBC World Service [39] came to the conclusion that the create once publish everywhere 

factor doesn‟t exist as different languages have different encoding issues, font types and a whole 

host of different issues when working with right to left scripted languages. Another open issue is 

the whole issue that certain keyboards do not exist for certain languages and even if the 

keyboards do exist all of the required features may not be available. To fix this issue will require 

expertise from a person who speaks the language so that a suitable alternative can be created for 

users of these types of languages such as the creation of a feature built into the web application  

[39]. 

 

The current localisation applications in development such as SOLAS [42] don‟t have a mobile 

version and on top of this, all of the localized content is being stored in relational databases 

instead of an RDF triple store. The use of an RDF triple store could put the language resources 

stored in the triple store to effective use in long-tail localisation such that there is low-cost 

access to good quality material which was used in prior localised tasks which can be found  in 

the linked data. So the solution can take the form of linked data on the web such that good 

quality assured localisation material can be reused and ascertained via the triple stores RDF 

data. The use of RDF will also be useful in building up a graph of relationships between 

translation jobs which use similar languages, are in the same job categories etc. 

 

To conclude this state of the art research, it has noted that a cloud based crowdsourcing solution 

would be best. This is because it would allow any user with a smart mobile phone on demand 

access anywhere in the world whilst also allowing a highly scalable and fault tolerant solution 

for the creation for the application. In this vein, it was decided that web browser solution would 

reach a wider audience of smart phone users in comparison to a application based solution 

written in Java [4] working only on Android or Objective-C [7] solution working only on 

iPhone. A web browser solution written using JavaScript, Ajax, CSS and HTML with JSP is the 
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best solution as it will allow all mobile web browsers to support the application from iPhone to 

Android to Blackberry to Windows mobile. The use of JSP would conveniently fit in with the 

use of semantic web tools for storing localisation content because most of the triple stores 

libraries are written in Java. 
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Chapter 3                 

Design 

This chapter‟s purpose is to make informed design decisions for the mobile crowdsourcing 

translation prototype based on the review of the current state of the art. This design chapter will 

help to ascertain the principal requirements of the proposed prototype along with discussing and 

analysing the design choices. Through this discussion of these design choices a more in-depth 

understanding of the system  can be achieved.  

3.1 Functional Requirements 

Functional requirements are used to capture the required behaviour of a system.  This system 

behaviour can be described as the services, tasks or functions that a system may have to perform 

in its environment during its lifetime [8]. The state of the art review has helped in obtaining 

these functional requirements which are:  

3.1.1 Sociability 

To help users to contribute to the crowd users should feel that their input into the community is 

important. To help provide for this social aspect  users contribution to the localisation process 

should be clearly and highly visible in all of the user‟s contributions from creating localisation 

jobs to offering possible translations. To reward the users for usage there will be a reputation 

board on the website which will contain a reputation score which is based on ratings from user‟s 

contributions to the website. To add in extra sociability measures all the users in the prototype 

will have user pages which will give a brief showing of the user‟s reputation score, the user‟s 

interests and the jobs that the user has created. These user pages are accessible by clicking on 

users names in the application. Other sociability aspects available in the application will be 

commenting and rating of other users contributions. 

3.1.2 Usability    

The main aim in the usability of the application is that the prototype is easy and intuitive to use 

as well as being enjoyable to use on a mobile handset and desktop environment. This is achieved 

in the application through the use of human computer interaction (HCI) techniques such as 

prototyping, storyboarding and user testing.  
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3.2 Design Choices             

3.2.1 Project Scoping 

The state of the art has allowed in narrowing down the scope of the crowdsourcing application 

to suit the mobile domain.  

 

In section 2.5, BBC World Service website raised the important issue of encoding and font 

support on mobile devices during the Multilingual web conference 2010 in Madrid. They 

highlighted an example about mobile display in India which are still problematic due to the fact 

that 70% of mobile devices in India cannot display Hindi properly (right to left language) 

[39,68]. This issue has helped to highlight the many issues there are with working with right to 

left scripted languages on mobile handsets. For this reason, all right to left scripted languages 

will be deemed beyond the scope of this project and therefore languages handled in this 

prototype will be left to right and will be primarily European based such as English, Spanish, 

German, Italian, Romanian, Portuguese  and Dutch. 

3.2.2 Data Storage  

In the state of the art in section 2.6.2, the use of semantic web was highlighted in the form of 

triple stores. The triple store will be used for storing localisation data (source and translated 

content) along with references to the job it is related in areas such as job number, word count, 

jobs creator, job creation date etc. At the present time there are a lot of triple stores on the 

market but the two most popular are Jena and Sesame [11]. This section will evaluate these 

triple stores for suitability and performance to help in the selection of the most suitable native 

triple store. 

 

Research done by Bizer et al helps to evaluate this situation in relation to scalability and 

performance. The performance of Jena for querying data from the triple store is slower than 

Sesame such that an evaluation up to 100 million data set queries show that Sesame has faster 

response times than a Jena. The negative aspect of Sesame is that the loading and evaluation of 1 

million data set is much faster using Jena . The load churn in the application will not exceed 

these levels so loading of data should not be a major factor. The querying of data on the other 

hand should be fast and efficient and in particular where there is a large body of users using the 

application. Therefore taking these performance aspects based on Bizer et al research into 

consideration it is clear that Sesame seems like a better all-round solution for data sizes (<100 

Million) assuming that there is infrequent loads/low data churn [12,11].  
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Tasks Jena Sesame 

Load 1 million triples of 

evaluation data: 

2 minutes 59 seconds 49 Seconds 

Simple Query Mixes per 

Hour for 1 Million triples: 

38,727 15,842 

Simple Query Mixes per 

Hour for 100 Million triples: 

3,116 459 

Complex Query Mixes per 

Hour for 1 Million triples: 

18,094 4,450 

Complex Query Mixes per 

Hour for 100 Million triples: 

254  81 

 

Figure 3.1: Sesame Vs. Jena [12] 

 

All other data in the application related to users account, job details, ratings and comments are 

going to be stored in a RDBMS database. There are a variety of different RDBMS databases 

such as  MySQL, Oracle and PostsgreSQL. The usage of MySQL has been deemed best for the 

development of the prototype of this application. 

3.3 Key Components             

3.3.1 User Pages 

Users of the application will be a given a user page once they have registered with the 

application. When the users registers an account they will be asked for their name, email, a 

unique user name for their account and a password. Once a user has registered an account they 

can log in, contribute to the community and they get their own user page. User pages can be 

accessed via hyperlinks which are available whenever a user name is displayed in the 

application. 
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All user pages can be personalized by the use of a small biography along with a list of their 

interests. This type of personalization  helps to give extra scope for the functional requirement of 

sociability in the application because it allows user to learn more about the other members in the 

community whilst also helping to strengthen the ties between members in the community. Some 

crowdsourcing websites such as Wikipedia advocate this personalization of user pages and they 

have proved to be very successful among their more prolific contributors by allowing them to 

express their individuality on the website thus creating  a stronger sociability on the website.  

 

The main aim of the user page other than promoting sociability on the website is allow users to 

view their jobs, other user‟s jobs, private jobs which other users have invited them to take part in 

and old jobs that they have created but have reached their completion date. This gives the users a 

nice area which users can conveniently manage the jobs that they are involved with in the 

application as well as viewing their old job and current reputation score.  

3.3.2 Job Life Cycle 

There are three main aspects to the life cycle for a job in the application which are as follows: 

 

 

 

Figure 3.2: Job Life Cycle 

 

Figure 3.3: Job Management 
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Creation 

The creation is the first step in the life cycle of a job in the application. The creation of the job 

should be simply done in that it should just consist of the name of the job, a brief description, a 

start date, a end date, the language to translate from, the language to translate to, category, select 

job distribution (public or private), select people to send job to and the source content to be 

translated. If the job is public it goes to all other users‟ inbox and is available to see in the portal 

(home) page. If the job is private, the job will only be accessible and visible to the creator of the 

job along with users the creators has invited to the job. Once the job is created the source 

content to be translated is stored in the triple store using the RDFLogger component (section 

3.3.7) whilst all other data relating to the job is stored in the MySQL database. 

 

Contribution 

 

Figure 3.4: Job Contribution 

 

Contributions to the job can be done by the job creator and other contributors in the community 

who have been granted access to the job. This JSP page that takes user contributions must be 

very well designed and very usable as it will have to be usable on small screens such as on 

mobile handsets. The source content that must be translated will be on top followed by the list of 

contributed content from users which has been retrieved from the triple store along with the like 

and dislike ratings given by users. The user can enter their own translation or they can use a 

machine translation to translate the source content to the required language which is indicated on 

top of the page and on the top of the area in which user enters their contribution translation . 
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There will also be an area where the source content that needs to be translated is broken up into 

its sentence so that users can clearly see the sentences that need to be translated. Once the user 

enters their translation it should be uploaded to the triple store using the  RDFLogger.  

 

Publishing 

The publishing page will have the job of publishing the results of the localization job and the 

publication will be decided by the creator of the job (as indicated in Figure 3.3) when the end 

date has been reached on the job. The publication page will be laid out with the source content 

on top followed underneath by user contributions and the rating that the translation was given. 

The creator then picks the best translation from the bunch based on either his own point of view 

or he can base his decision on the crowd and go with the highest rated translation or the user 

may not want to publish because none of the translations were good enough. If the job is 

published it is then uploaded by the RDFLogger to the triple store. This is the final step in the 

jobs life cycle. 

3.3.3 Deliberations 

Comments 

There are a lot of options for discussing jobs and user‟s contributions such as forums or Wiki 

but none of these options will integrate seamlessly into the contribution page. The best way to 

integrate user comments into the application is through the use of user comments similar to 

YouTube or Facebook where users can comment and respond to other user‟s comments directly. 

This feature will be hosted at the bottom of the contribution page and users can add comments 

by simply clicking comment to add a new comment. There will also be a feature where users can 

vote on other users comments by either clicking “like” which will increase that users reputation 

score or by clicking dislike which will lessen a user‟s reputation score in the community. 

 

Rating 

Similar to user comments there were a lot of options for creating a rating system for the 

application such as a star rating between 0 and 5 or the use of “like” and “dislike” rating system. 

The latter option of  a “like” or “dislike” rating system will be used in the application and will 

be similar to that seen on YouTube [42]. This option will fit the more compact restricted area of 

the mobile handset compared to users selecting a star rating. This rating mechanism will be 

available for rating user translations on a job along with being available for rating user 

comments. The “like” mechanism will increase users reputation score in the application and 
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“dislike” will decrease user‟s reputation score in the application. All the user rating scores are 

public and are published  alongside the translation or the users comment. The members of the 

community can use this rating system any way they want as it is ultimately up to the community 

to form their own rules according to how the rating system is used. 

 

These mechanisms of rating and commenting ultimately add another dimension of sociability 

onto the application by letting users in the community voice their opinions on translation jobs by 

means of commenting and rating. These features ultimately will help strengthen community 

participation and feedback in the community.  

3.3.4 Translation 

Some pieces of the content that need to be translated for a particular job could be long and this 

length could deter other users from contributing to the task or it could slow down contributions 

of users to other tasks because the current volume of data in the task that they are working on is 

large . However, despite the large volume of task content to be translated the need for 

localisation of the content still exists for the job creator. To make this process more accessible to 

work on for users the use of machine translation could be very beneficial. It could be very 

beneficial because machine translation engines help to translate content instantly but the output 

of the quality of the translation can be of a poorer quality compared to human translation.  

 

The best design solution for the translation process of large, medium or small content would be 

a hybrid of both machine and human translation. This solution would work by having the 

machine do an initial translation on the content and then the machine translation would be 

revised and post-edited by a motivated user in the crowd  thus producing a fast high quality 

translation of the content. This kind of work of post-editing by translators can be increasingly 

found these days where by translators are engaging in quality control and terminological roles 

instead of straight forward translating of content [29]. 

 

There are a lot of different translation APIs and libraries available the most popular are Google 

Language API, myGengo, babelfish and Microsoft translator API. Initially the machine 

translation component was going to be designed using the Google Language API but on May 26, 

2011 Google announced the official deprecation of the API and scheduled shut down of the API 

in December. To help fill this void a Java based library called Microsoft-translator-java-api was 

created which is a Java wrapper around the Microsoft Translator API [23]. This Java library 

http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
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mimics the code structure, name conversion, usage patterns and functionality to mimic the 

widely known Google Language API. The only requirement for using the Java library is 

attaining a Bing developer API key from Microsoft which is easily done via the Microsoft 

website.  

 

The languages that will be available in the machine translation component in the application are 

English, Spanish, German, Italian, Romanian, Portuguese and Dutch which is in keeping with 

the scope of the project outlined in section 3.2.1.  The design will consist of two text boxes one 

will contain the data that needs to be translated and the other box contains the translated data. 

Both the source content and translated content can be edited by the user to help achieve the best 

translation possible. The user will also have the option to ignore the machine translation and do 

their own translation as they see fit. These translations once completed can be uploaded to the 

triple store to the associated job by the user. 

3.3.5 Keyboards 

As the application expands it will have to take on board potentially rarer languages which may 

not have keyboard support on the major smart phone handsets such as rare local dialects in 

Africa. As discussed in section 2.7, this issue of keyboard support could be potentially fixed by 

two options which are a web browser plug-in or feature a built in keyboard for the languages in 

the application. The best option would be to build in keyboard for the application so that custom 

keyboard support would be available on all web browsers that run the application.  

 

To keep things simple for the initial prototype keyboard, support will be only available for the 

languages highlighted within the project scope which is discussed in section 3.2.1. The virtual 

keyboard design will be defined by HTML and CSS while JavaScript will be used to control the 

behaviour of the keyboard.  

3.3.6 Data Model 

RDF 

As discussed in section 2.6 in the State of the Art data in the application will be stored in two 

locations which are a triple store and a  MySQL database. All language translation data will be 

stored in the RDF triple store and all other data relating user‟s accounts, job details, ratings and 

comments will be stored in a MySQL database. Figure 3.5 backs up the reason discussed in 

State of the Art that storing data in the RDF database would be better than RDBMS because 

relationships between the data can be more easily and organically built up over time. These 
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relationships between the data can be seen in many areas of Figure 3.5 with the graph example 

where job 61 in the example is in the Arts category and therefore can be linked to all other jobs 

in the art category including the localisation and information data from those jobs. Similarly all 

English translate to jobs and German translate from jobs are linked to job 61 etc. This ever 

expanding and infinite looping data structure would not be possible to map in the MySQL 

structure were all jobs are interlinked together. This interlinking of relationships between data 

will be advantageous in helping in long-tail localization jobs and in aiding in the teaching of 

statistical machine translations as discussed in the state of the art. A sample of the RDF structure 

that was used in the prototype can be seen in the Figure 3.5 below:  

 

Figure 3.5: Sample RDF graph data from Prototype 
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MySQL 

 

Figure 3.6: MySQL data model 

 

MySQL 5.0 was used for the back end for handling data such as user‟s accounts, job details, 

ratings and comments. There are a total of seven tables used in the application which are as 

follows: 

 

1. Jobs - this table is used to store data about the jobs such as job identification number, 

job name, user that created the job, a job description, the category of the job, the 

distribution of the job (public or private), the date the job was created, the date the job is 

to be finished and has the job been published yet.  

2. Users - this table is used to store data about user accounts such as first name, last name , 

user name, email address, password and the rating of the users. 
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3. Tracklikes - this table is used to store the ratings and  the contributors of translations in 

the application and it holds data such as the job identification number , the like rating of 

the translation, the dislike rating of the translation and the user that contributed the 

translation.  

4. Distribution - this table is used to highlight the users that have been distributed a 

particular private job it contains data such as the job identification number and the user 

name of the user which the job has to be distributed to. 

5. Comments - this table is used to hold all the users comments on jobs in the prototype. It 

contains data such as the job identification number, the comment, the like rating of the 

comment and the dislike rating of the comment. 

6. Interest - this table is used to store the details of users interest in the application. It 

contains data such as the user name of the user followed by a list of the users interests. 

7. Translations - this table stores the user translation contribution details such as the job 

identification number which the contribution is linked too in the triple store, the user 

name of the person who gave the contribution and the like and dislike rating score. 

 

The creation commands of these six tables can be found in Appendix A. 

 

3.3.7 RDFLogger 

This component was built by Sebastian Moliness as part of a CNGL funded project called 

CnglRdf. The RDFLogger is basically a servlet which can change an XLIFF document into RDF 

statements. This conversion from an XLIFF document to RDF statements (benefits of RDF 

discussed in section 3.3.6) is done through XSL transformation (XSLT) which processes the 

XLIFF document to create Notation3 (N3) statements. N3 is an alternative way of modelling 

RDF‟s XML syntax so that it is more compact and human-readable as well as allowing greater 

expressiveness in the data through the support of RDF-based rules [69].  

 

Once these RDF statements have been created they then can be merged into the Sesame triple 

store. The RDFLogger then produces extra RDF statements to track provenance information 

such as unique “log” URI. This RDFLogger component will be essential because it will be used 

to enter new job data that needs to be localised into the triple store along updating the triple store 

with users translation for the jobs.   
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3.3.8 Mobile design  

The major aspect to take into consideration when assigning styles to your website for mobile 

devices  is to keep the style of the website very simple. The style should be kept very simple 

because mobile devices are slower than there computer counterparts, so avoiding the use of lots 

of images and graphics is advantageous towards the usability  and loading times of the 

application [70]. The other important aspect to take into consideration is the various screen sizes 

and resolutions in mobile devices. Therefore setting of page elements by fixed pixel widths and 

heights is a bad idea as the web page may not display properly due to the screen size [47]. The 

results of badly formatted mobile web pages can be seen in Figure 3.7. 

 

Figure 3.7: Examples of badly formatted websites [46] 

 

The solution to this problem is to simply scale the page elements based on the screen size this 

will format the web page on any mobile device correctly. The results of properly formatted 

mobile web pages can be seen in Figure 3.8. 
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   Figure 3.8: Examples of correctly formatted websites [46] 

 

This scaling of the web pages correctly can be achieved through many different options such as 

two different CSS pages one for desktop screens while the other is for mobile screens or the use 

of  viewport META tag in the HTML to indicate what scale to render the page for mobile 

devices.  The use of META tags and simplistic minimalistic design will lead to a design in the 

web application which will have less coding than the two CSS pages option. It will also give a 

more portable solution which will work and format properly along with giving the application a 

similar look and feel on both mobile and computer browsers without the extra coding effort. The 

viewport META tag is used to control the dimensions and scaling of the viewport window in the 

mobile web browsers [30]. The viewport META tag is compatible in all the major mobile web 

browsers such as Safari Mobile, Android browser, BlackBerry browsers and Opera browser. 

 

 

 

 

<meta name="viewport" content="width=device-width, initial-scale=1.0, maximum-scale=2.0, 

user-scalable=yes" /> 

Figure 3.9: Viewport META TAG [49] 
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The meanings of the elements in the viewport META tag are as follows [49]: 

 

width 

The majority of smart phone browsers will scale to a default wide viewport which will show an 

overview of the whole web page. To get a closer and  more usable view of the web page the 

viewport must be set so that the default viewport value is not used. This can be done easily by 

the use of the width=device-width. 

 

initial-scale 

The initial scale is the initial zoom in or zoom out scale of the web page when it loads onto the 

mobile web browser. The best and recommended initial scale to set the web page is 1 because 

the text size will be at the optimal size for  users of the web pages.  

 

maximum-scale 

This maximum scale is used to limit how far users can zoom into the web page. The best and 

recommended limit is 2 so that users can zoom into the web page in case they want a zoom in to 

view some text. 

 

user-scalable 

This is basically used to specify whether users can or cannot zoom in or zoom out on a web 

page. It is always better to have this option available in case users want to get a closer view on 

text on the web page.  
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Chapter 4      

Implementation  

This chapter will justify the implementation decisions made in the project along with the 

practical issues that arose during the implementation of the mobile crowdsourcing localisation 

prototype. This chapter will also discuss the key features of the prototype. 

4.1 Deployment 

The deployment of the application is illustrated below in Figure 4.1. All the components in the 

diagram are servlets and these components can either be deployed on one JSP servlet container 

or the components can be deployed on distinct servlet containers. The deployment of this 

prototype was done onto one JSP servlet  container. The JSP servlet container used in this 

project was Apache Tomcat [6]. 

 

 

Figure 4.1:Deployment 

The Prototype component will be the subject of most of the discussion because it was the 

component created during the development of this project. The RDFLogger component was 

developed by CNGL and as discussed in section 3.3.7 this component is used to change an 

XLIFF document into RDF statements for storage in the triple store. The Sesame servlets are an 

open source Java framework for storing, querying and reasoning with RDF and RDF schema 

[52]. These servlets will now be discussed in more detail in the sections below. 
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4.1.1 Sesame Server  

The Sesame server component is used as a server with which the applications (Visualiser, 

RDFLogger and Prototype component) can communication with over HTTP. The main 

component of the sesame server (and framework) is the repository which is a storage container 

for RDF data. All the operations such as creating a repository, querying repository and updating 

repository data in Sesame is done with respect to the repository. There are a number of different 

types of repositories that can be used in Sesame such as In-Memory store , Native Java store or a 

Remote RDF store. The particular deployment used in this project was an In-Memory store. 

 

 

Figure 4.2: Sesame server [52] 

 

4.1.2 Sesame Workbench 

The workbench component is used as a functional administration interface which can be easily 

accessed via any web browser. The interface can be accessed by adding openrdf-workbench 

onto the URL of the server on which you are hosting Sesame for example 

http://hostingserver.com/openrdf-workbench. The workbench allows for administration of the 

semantic data by allowing administrators to create new data repositories (graphs), adding RDF 

data along with exploring and querying data in the repository.  The data repository created for 

this project was a In-Memory store called NewCNGL. The In-Memory store was chosen 

because it is the fastest type of repository since the entire RDF graph is kept in memory and not 

stored on disk in a Sesame-specific format like the Native Java Store repository [54]. 

4.1.3 RDFLogger 

The RDFLogger component is used to transform an XLIFF document into RDF statements. This 

transformation from an XLIFF document to RDF statements is done through XSL 
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transformation (XSLT) which processes the XLIFF document to create Notation3 (N3) 

statements. N3 statements is another way of modelling RDF‟s XML syntax. N3 makes RDF‟s 

XML syntax more compact and human readable. The RDF statements are then merged into the 

triple store. The triple store repository URL and  repository name that the RDF statements are 

merged into are stored in the config.proprieties file in the RDFLogger servlet. The entries in the 

config.proprieties file that are edited for this project are: 

 

● DFLT SESAME URL - http://killer7.s20.eatj.com/openrdf-sesame/ 

● DFLT REP ID - NewCNGL 

4.1.4 Visualiser  

This Visualiser component was built by Sebastian Moliness as part of a CNGL funded project 

.This component is used to visualise data that has come from the triple store. The data from the 

triple store is matched to XLIFF phase names (in a JSON-encoded definition in file 

definitions.js), and the front-end then displays the RDF visualization. This component is really 

useful in the visualisation of data from the triple store as it helps to show a graph of the data 

from the triple store. 

 

The Visualiser uses CURIEs (compact URIs) to display URIs in a compact form. For this 

purpose, rather than maintaining a set of namespace definitions (which would be difficult to 

maintain) it retrieves the current list of namespaces from Sesame Server. Adding or modifying 

namespaces is done through Sesame (typically via the Namespaces page in the Sesame 

Workbench web application).  
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Figure 4.3: Visualiser 

 

Figure 4.4: Prototype Architecture 
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4.1.5 Prototype 

The Prototype component was the main part developed in this project. This component is the 

mobile crowdsourcing localisation application. The application will as discussed in the design 

section will offer users of the Prototype the opportunity to gain the knowledge of the crowd in 

relation to translation/localisation of content through the use of mobile devices as well as being 

usable on desktop computers. The application allows user to create user accounts, create 

localisation jobs, contribute to localisation jobs, comment on user content, rating user content 

and publish localisation jobs, these aspects will be discussed in more detail in section 4.2.  

 

All the localisation content in the application is uploaded to the triple store on the Sesame server 

using the RDFLogger. Similar, to the RDFLogger the Prototype has a config.properties file 

which points towards the Sesame server and the repository where all the localisation content is 

held . The Prototype requires this configuration file because it needs to read data from the triple 

store. The prototype is required to read data from the triple store because it needs to display 

localisation data stored from the triple store to the users of the application. The entries in the 

config.proprieties file are configured like so: 

 

● DFLT SESAME URL - http://killer7.s20.eatj.com/openrdf-sesame/ 

● DFLT REP ID - NewCNGL 

 

The data is retrieved from the triple store using SPARQL queries.  SPARQL is a query language 

for RDF data [71] and it allows for queries to consist of triple patterns, disjunctions and 

conjunctions patterns as well as optional patterns. The implementation of SPARQL used in 

prototype was done using Java libraries provided by the Sesame framework. The MySQL 

database holds all other data such as user data, job data, comment data and rating data in the 

Prototype (see section 3.3.6 for more details). 

4.2 Details of Implementation 

4.2.1 Home Page 

An image of the home page can be seen in Figure 4.5. The home page is the main page of the 

application and it shows the various categories in which jobs can exist in the prototype. The 

categories listed are Arts, Biography, Geography, History, Mathematics, Science, Society and 

Technology. The category names become clickable if the user is logged in. Otherwise, the 
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category names are not clickable if the user is not logged in to the application. If the user is not 

logged in then the home page  recommends the user to log in or create a user account.  

 

A bar at the top presents a link to the home page and a link to the login page which are visible if 

the user is not logged in. If the user is logged in the bar at the top will display a link to the home 

page, a link to the user page of the user who is logged in, a link to a page for users to create new 

jobs, a link to the reputation board which shows the register users in the application and the 

users reputation score and a link to log out of the application. 

  

 

Figure 4.5: Home page 

4.2.2 Login Page 

The login page is used so that registered users of the application can login so that they can 

access their user account and can contribute translations, comments and ratings to the 

community. If a user log in is unsuccessful then the user is prompted that they have entered an 

incorrect user name or password. If a user log in is successful the user will be brought to their 

user page (section 4.2.4). If a user doesn‟t have a user account registered they cannot contribute 

translations, comments and ratings to the community. To get a user account all a user has to do 

is click the registration link on the login page and it will bring the user to a registration page 

(section 4.2.3).   
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Figure 4.6: Login page 

 

JSP session for login 

Once a user logs in, it is important to associate information with the user such that data can be 

passed on from page to page in the prototype. This is done in JSP via “session”s which is an 

object that can be associated with a user.  The session object is used to put data into and to 

retrieve data from much like a Hash table. Each user that logs into the prototype gets their own 

session with its own set of data specific to that user. This is very useful for storing and passing 

on of data from page to page for example storing the current user that is logged in. 

 

session.setData(); 

session.getData(); 

4.2.3 Registration Page 

The registration page is used to register new users to the application. The registration page is 

only accessible if the user of the application is not logged in. The link to the registration page 

can be found on the login page (section 4.2.2). The registration page is in a form format and asks 

the user that wants to register a few details so the account can be set up. The details asked for in 
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the registration form are the users first name, last name, email address, user name (each user 

name must be unique and not like any other registered user), and the password for the users 

account.  If any of the details are left blank or have been entered incorrectly then the registration 

page with all the details filled is shown again and the user will have to edit the page depending 

on the incorrect details. The registration page may be shown again as well if the user name given 

by the user for registration has already been registered. This is because all user names must be 

unique and not already be registered in the application. All users that register as a user of the 

application have their user details stored in a MySQL database. The user details are stored using 

MySQL in the user table and the users interests are stored in the interest table.  

 

Figure 4.7: Registration page 

4.2.4 User page 

The user page is used to help organise the user jobs into different categories and to show the 

details about their user account such as their current reputation rating in the community. There 

are four different categories in which jobs can be organised into which are: 

● My jobs - these are the jobs created by the user that is currently logged in which also 

haven't reached their completion date yet.  
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● Public User Jobs -  are translation jobs which have been publicly given to all users of 

the application for translation. This means that all registered users can work on these 

jobs. 

● Private jobs - are translation jobs which have been privately sent to a handful of user by 

the creator of the job. This means only users that have been sent the job can work on it. 

● Old jobs - these are jobs that have reached their completion date and are now only 

visible to the creator of the job. The old jobs cannot have any more work done on them. 

The creator of the job can look at the results of the old jobs and see all translation 

contributions given by users along with the ratings of these contributions. The 

comments of other users about the job can be also seen along with the rating of the users 

comments. These old jobs are discussed in more detail in the publisher page section 

pub. 

 

In each category, there is a table about the details of the jobs. The table that is displayed in each 

category displays data such as the jobs name, a job description, the user name of the person that 

created the job and the date that the job will end.  The details about the jobs in the application 

are retrieved from the Jobs table in the MySQL database. The table is then evaluated and the 

required jobs go into the correct categories. For example distribution of jobs that are private that 

are in date go into the private job category, jobs that are public that are in date go into the public 

user jobs category, jobs created by the current user that is logged and that are in date in go into 

the my job category and jobs that are out of date create by the user that is currently logged in go 

into the old jobs category.  

 

Users can select jobs to work on by simply clicking the link to the job which is located in the job 

name portion of the table. The users reputation score is located near the top of the user page and 

is labelled reputation score. An example of a user page can be seen in figure 4.8.  
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Figure 4.8: User page image 

 

4.2.5 Job Page 

The job page is used to allow members of the community to create new translation jobs. To 

create a new job in the application the user must give details about the job that they want to 

create. The details that users have to enter in the job page to create a new job are: 

 

● Job name - the name of the job and it doesn‟t have to be unique. 

● Job description - a brief description of the job that has to be created. 

● End date - this is end date or the date of completion marked for the job. After this date 

the job will only be available to the creator of the job. The end date is selected via a 

JavaScript calendar.  

● Translate from - this is the language that the source content has to be translated from. 

The language to translate from is selected from a drop down menu which has the 

following languages available English, French, Italian, Spanish, German, Portuguese, 

Dutch and Romanian. As discussed in the project scope there are only certain languages 

available for the prototype. 
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● Translate to - this is the language which the source content has to be translated to. The 

language to translate to is selected from a drop down menu which has the following 

languages to choose from English, French, Italian, Spanish, German, Portuguese, Dutch 

and Romanian.  

● Category - the category of the job is selected by the user and it should be based on the 

source content that has to be translated. The category of a job is selected via a drop 

down menu which has the following options which are Arts, Biography, Geography, 

History, Mathematics, Science, Society and Technology.                                                      

● Select Job Distribution - the job distribution can either be public or private. If the job 

is public then the translation job being created will be visible to all registered users of 

the application. If the job is private the translation job will only be visible to the creator 

of the job and the users that were sent the job (Send to). 

● Send to - this part of the form is used so that the creator can send the job to particular 

users in the application. The creator of the job can send the job to as many users as they 

want. If the job is private then it is essential that the creator of the job fill in the send to 

list or they will be the only person to receive the job. 

● Source content to be translated - this is the content that has to be translated for the job.  

 

Once the user has filled in the details of the job they can submit it and there details are written to 

a submission page where the creator of the job can review the details of the job that they have 

created. Once they click submit on this page there data is submitted and the job is now in the 

application. The data about the newly made job is divided up and stored in two places which are 

the MySQL table and the triple store. The MySQL job table stores the jobs name, job 

description, the end date, the user that created the job, the category of the job, the distribution of 

the job (public or private) also the table assigns the job a unique identification number. The dist 

MySQL table stores the user names of the users who have been sent the job if there are any.  

 

The source content that needs to be translated will be kept in an XLIFF document. Every job 

that is created by a user has an accompanying XLIFF document which is created on the Apache 

Tomcat server. The XLIFF file format is an extension of XML which was created to standardize 

localization. file content. The files are named based on an incremental process whereby the file 

is named based on the number of other jobs that have been created in the application. For 

example say there was 100 jobs created in the application and a user creates a new job, the name 

of the file for the new job is “101.xlf”. The number of jobs in the application is calculated by the 
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number of jobs in the Jobs table of the MySQL database. This number is gotten by using the 

JDBC Java library to get the number by the use of the following code:  

 

stmt.executeQuery("select count(*) from jobs"); 

 

XLIFF structure  

The XliffGenerator Java class is used to generate the XLIFF document based on the data entered 

by the user when they are creating a job. The skeletonXLIFF method in the XliffGenerator 

creates the XLIFF document for the new job. The data about the job written to the XLIFF file is: 

 

● the source content that need to be translated, 

● the language to be translated to, 

● the language to be translated from, 

● the creator of the job, 

● the jobs identification number, 

● the category of the job, 

● the file name, 

● the amount of characters in the source content, 

● the amount of words in the source content, 

● the amount of sentence in the source content and  

● the source content is split up into sentences and are added into the XLIFF document in 

separate trans-unit section and are labelled according to the sentence number for 

example the first sentence will be 1 and the second sentence will be 2 etc . 

  

The source content is segmented into individual sentences and each of the sentences is put into a 

different trans-unit dependent on the order of the sentence. For example the first sentence will 

go into trans-unit “#1”, the second sentence will go into trans-unit “#2” and this continues until 

all sentences from the source content are placed in a trans-unit. Then within the trans-units there 

are multiple alt-trans which have an origin element within them. The origin element for in the 

alt-trans tag can have three possible types which are:  

● sentence - the source sentences that needs to be translated in the job. 

● user(number) - this sentence type is the content translation given by users and it is 

incrementally numbered such that if the last user translation was user1 the next user who 

submits a translation will be user2. 
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● published - this is the translation that has been chosen as the best sentence to be 

published by the users. 

 

The type to use in the situation of source content is sentence which indicates that the sentence is 

a piece of source content of the job and it has to be translated by users of the application. A 

sample of a source content sentence in the XLIFF document can be seen in Figure 4.9 below: 

 

  <trans-unit id="#1"> 

        <alt-trans tool-id="" origin="sentence" phase-name="">  

          <target>This program features Lech Kowalski's 2003 documentary feature about the life 

and times of Ramones bassist</target>  

        </alt-trans>   

      </trans-unit>   

 

Figure 4.9: Sentence type in XLIFF 

 

Once the data has been written to the XLIFF document and it is located on the server then the 

RDFLogger servlet transforms the XLIFF document into RDF statements. The transformation 

from XLIFF to RDF statements is done using XSLT which processes the XLIFF file to produce 

N3 statements. Once these RDF statements have been produced they are then merged into the 

Sesame triple store. 

 

Figure 4.10: Job creation page 
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4.2.6 Editor Page  

This page is where users in the community can see a particular translation job depending on the 

job link that the user clicked on. The job identification number is unique to each job and is 

required in the retrieval and insertion of data into jobs in the prototype. The jobs identification 

number is encoded as a query string in the URL for all job links in the prototype. The question 

mark in the URL is used as a separator and it is used to indicate the start of the query string. An 

example of the URL with a query string to a particular job is .../prototype/editor.jsp?test-24. 

The end of the URL contains the job number which is 24.  

 

4.2.6.1 Resource Identification 

The editor page of the application requires localisation data relating to a particular job to be 

extracted from the triple store. This data is read from the triple store through the use of SPARQL 

queries. These SPARQL queries are created using the Java Sesame libraries. Every job in the 

triple store is uniquely identified by its job identification number, this makes it possible to 

determine when a statement in the triple store is related to a particular job.  

 

In the RDFLogger component the XSLT transforms the XLIFF document to RDF statements. 

The XSLT constructs URIs based on the unique job identification number to which names are 

appended in a manner that matches the structure of the XLIFF document . An example of the 

URIs constructed in the triple store can be seen in the Figure 4.11 below: 

 

Figure 4.11: URI sample 

The URI in Figure 4.11 uses the job identification number to identify the unique job, the 

sentence number identifies the sentence number in the store and sentence type refers to what 

type of sentence is being referred to in the triple store and in the case of Figure 4.11 it is a source 
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sentence. The Figure 4.11 for example refers to the third sentence of the source content from job 

1.   

 

4.2.6.2 SPARQL SELECTS 

The class that queries the triple store by way of SPARQL queries in the implementation of the 

prototype is called TripleStore. The type of SPARQL queries that are used to get data from the 

triple store are called SELECT queries. There are three main SELECT queries used to retrieve 

data in the editor.jsp and publisher.jsp page which are as follows: 

 

Source content  

The query that gets the source content that needs to be translated from the triple store is as 

follows: 

 

SELECT ?sub  WHERE 

 { 

?sub <http://www.w3.org/1999/02/22-rdf-syntax-ns#type> <http://www.cngl.ie/ontologies/alt-

trans> .  

?sub <http://www.cngl.ie/ontologies/isPartOf> 

<http://www.cngl.ie/jobs/"jobNum"/test/#"sentenceNo">.  

 ?sub <http://www.cngl.ie/ontologies/origin> <http://www.cngl.ie/ontologies/origins/sentence>. 

} 

 

The SELECT query looks at the data that is alt-trans type in the triple store. The jobNum or 

job identification number of an existing job is selected and it will get the appropriate job. The 

sentence number sentenceNo starts at one and goes incrementally through  each of the trans-

units until it gets all the source sentences for the job and then these source sentences are 

displayed for the users. The function in the TripleStore class that gets this data is called 

getXliffFileEntriesSource.   

 

User contribution content 

The next content that needs to be retrieved for the triple store is the translation content that has 

been contributed by the crowd. The query that gets the user contribution content from the triple 

store is as follows: 
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SELECT ?sub  WHERE { 

?sub <http://www.w3.org/1999/02/22-rdf-syntax-ns#type> <http://www.cngl.ie/ontologies/alt-

trans> .  

?sub <http://www.cngl.ie/ontologies/isPartOf> 

<http://www.cngl.ie/jobs/"+jobNum+"/test/#"+jobUri+">.  

?sub<http://www.cngl.ie/ontologies/origin><http://www.cngl.ie/ontologies/origins/user"+userC

ounter+">. 

 

The selecting of user contributed content is similar to getting the source content. The query gets 

the data from the alt-trans type of the triple store where the jobNum or job identification 

number of an existing job is selected and it will get the appropriate job. The sentence number 

sentenceNo starts at one and goes incrementally through  each of the trans-units until it gets all 

the content translation given by a user. Then the user userCounter is incremented by one to get 

the next users data and the sentenceNo is set back to 1. This loops until all user contributions 

from user 1 to n is gotten from the triple store. This data is then displayed in editor.jsp and 

publisher.jsp to users of the application. The function in the TripleStore class that gets this data 

is called getXliffFileEntriesContribution.  

 

Every user translation contribution has a user name of the person that gave the contribution and 

the rating score associated with it. This data is retrieved from the Translation MySQL table 

based on the job number and the reference number to the contribution. This rating and username 

information for the contribution are displayed beside the associated user contribution as seen in 

Figure 4.13.  

 

Job Data content 

The job data content that needs to be retrieved from triple store is data such as the language to 

translate data to and the language to translate data from. The following query will get all job 

data about a particular job apart from the language data such as translation and source content 

from the triple store: 

 

SELECT ?sub  WHERE { 

?sub <http://www.w3.org/1999/02/22-rdf-syntax-ns#type> <http://www.cngl.ie/ontologies/file>.  

?sub <http://www.cngl.ie/ontologies/isPartOf>  <http://www.cngl.ie/jobs/"+jobNum+">. 

} 
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This query gets the data from the file type in the triple store and gets the job data based on 

jobNum or job identification number which selects the appropriate job.  The function in the 

TripleStore class that gets this data is called getXliffFileEntriesJobData.  The translation 

languages are extracted from this job data and the language to translate to and from is displayed 

to the user at the top and near the bottom of the page Figure 4.13. 

 

4.2.6.2 Contributions 

Job Contribution 

There are two ways in which users can contribute to the crowd which is through regular 

translation of the entire content by themselves or they can contribute with the aid of machine 

translation with post-editing done by the user. The machine translation as discussed in the 

design section is done through a Java library which uses Microsoft translation called Microsoft-

translator-java-api. The languages available for machine translation are English, Spanish, 

German, Italian, Romanian, Portuguese and Dutch which are within the project scope discussed 

in the design section.  The Microsoft-translator-java-api is added as a jar file onto the project. 

The Translation class is where the translation take part through the translation function 

(translate(String textToTranslate, String translateFrom, String translateTo)). The 

translation function takes in the text that has to be translated, the language that has to be 

translated from and the language to translate to. 

 

When a user submits a translation contribution by either method the XLIFF document is updated 

to include the new translation content from the user. The user contributed translation content is 

divided up into sentence and it is written to the XLIFF document into the section with its related 

source sentence.  This means each source translation content sentence is represented in 

individual trans-unit along with the user contributed translations for that source sentence as seen 

in Figure 4.12. The origin element in the alt-trans tag is labelled incrementally so if the last 

person to contribute was user1 the next user to contribute will be user2 as illustrated in Figure 

4.12. 

 

  <trans-unit id="#1"> 

        <alt-trans tool-id="" origin="sentence" phase-name="">  

          <target>This program features Lech Kowalski's 2003 documentary feature about the life 

and times of Ramones bassist</target>  

http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
http://code.google.com/p/microsoft-translator-java-api/
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        </alt-trans>   

        <alt-trans tool-id="" origin="user1" phase-name="">  

     <target>Este programa cuenta con 2003 Lech Kowalski documental sobre la vida y obra del 

bajista Ramones </target>  

        </alt-trans> 

   

        <alt-trans tool-id="" origin="user2" phase-name="">  

          <target>Este programa cuenta con 2003 Lech Kowalski documental sobre la vida y obra 

del bajista Ramones </target>  

        </alt-trans>  

      </trans-unit>   

Figure 4.12: User Contribution being added to the XLIFF document 

 

Once the updates have been written to the XLIFF document then the RDFLogger servlet can 

transform the XLIFF document into RDF statements. These RDF statements are then merged 

with the triple store so that the triple store now includes data from the newly updated XLIFF 

document.  

 

The Translation table in the MySQL database is updated as well with an entry when a translation 

contribution takes place. This update to the Translation table consists of the user name of the 

person that contributed the translation, the job identification number of the job and the “like” 

and “dislike” rating is set to zero.  

 

Commenting and Rating Contributions 

The users of the application can also contribute by commenting on the translation job and by 

rating user contributed translations or comments. The users can add on comments to the job 

simply by clicking “Add comment” and users can rate content by simply clicking the like or 

dislike button beside the comment or user translation. 
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Figure 4.13: Editor page 

 

Keyboard support 

As discussed in the design section keyboard support for some languages is lacking in smart 

phones such as remote local dialects. So for this dissertation keyboard support will be 

prototyped for languages that are within the scope of this project which are Spanish, German, 

Italian, Romanian, Portuguese  and Dutch. The keyboards for the different languages will be 

available by clicking on the language links to the keyboards which can be seen in Figure 4.13. 

The keyboard was made using a combination of JavaScript  and HTML. The background work 

of getting the letters that are entered and the use of tab and space buttons is done using 

JavaScript. The keys on the keyboard are displayed using HTML. 

 

4.2.7 Publisher Page 

The publisher page is used to display jobs that have reached their end date and are now only 

visible to the creator of the job. The creator of the job cannot edit any of the users contribution 

or add in extra contributions to the job but the creator can do the following: 
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● analyse the source content that they wanted translated,   

● analyse the translation contributions from the community along with users names of the 

people that contributed along with the ratings (likes and dislikes scores) that the 

translations received from the community,  

● analyse other users comments on the jobs along with viewing the ratings which the 

comments have received and 

● the creator of the job can select and publish the best user translation which will increase 

that users reputation score in the community. 

 

The publisher page has similar layout to the editor page. The way the job data, source translation 

data and the user contributed translation data is selected from the triple store and MySQL is 

done same way as it was for the editor page and a description of this selecting of data can be 

found in section 4.2.6.2. There is a publish option beside each of the user translation 

contributions. If the creator of the job clicks on publish then this user translation has been 

selected as the best and then goes to the publishing submission screen. The user on this 

submission screen has two options which is to publish or not publish. If the user selects not to 

publish then they are brought back to the publisher page Figure 4.14. 

 

Figure 4.14: Publisher page 
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Otherwise, if the user selects publish the XLIFF document is updated by the adding of another 

trans-unit to the XLIFF document as seen in figure 4.15. The id of the trans-unit in the other 

parts of the document are labelled by numbers which represents the sentence number. The id for 

the new trans-unit for the published translation is published and the trans-unit section gets an alt-

trans section with an element origin which represents the sentence type to be published. The data 

contained in between the alt-trans section is the entire translation that has been decided to be the 

best and therefore be published. This new trans-unit section which contains the published data is 

then merged into the triple store using the RDFLogger. The user MySQL table for the job is 

updated such that the published column in the job now is set to true and the user who 

contributed the translation has their reputation score increased by five in the user MySQL table.  

 

<trans-unit id="published"> 

       <alt-trans tool-id="" origin="published" phase-name="CT-Leverage"> 

         <target>Este programa cuenta con 2003 Lech Kowalski documental sobre la vida y obra 

del bajista Ramones y All-Star se queman, Dee Dee Ramone (1952-2002).La vida de Dee Dee es 

un estudio fascinante personaje de una leyenda del punk rock que nunca creciÃ³.Escuchar a la 

cuenta de Dee Dee con el director Lech Kowalski, para discutir Johnny Thunders de la 

pelÃcula &amp;quot;Born to Lose&amp;quot;.</target> 

       </alt-trans> 

     </trans-unit> 

Figure 4.15: Publishing Job XLIFF 

 

The bottom of the published page now contains the published translation that was selected by 

the creator of the job. The SPARQL query to get this data is as follows: 

 

SELECT ?sub  WHERE { 

?sub <http://www.w3.org/1999/02/22-rdf-syntax-ns#type> <http://www.cngl.ie/ontologies/alt-

trans> .  

?sub<http://www.cngl.ie/ontologies/isPartOf><http://www.cngl.ie/jobs/"+jobNum+"/test/publis

hed>.  

?sub<http://www.cngl.ie/ontologies/origin><http://www.cngl.ie/ontologies/origins/published>.} 
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The query gets the data from the alt-trans type of the triple store where the jobNum or job 

identification number of an existing job is selected and it will get the appropriate job where the 

translation unit identification is published. The sentence type is then retrieved which is of type 

published and then the selected query data is displayed to the user at the bottom of the publisher 

page. If there is no published data in the triple store then the bottom area where the translation 

data is displayed will be blank. 

4.2.8 Reputation board 

The reputation board is used to show the users that are currently registered members of the 

community. The reputation table shows the user names, the reputation scores of the users and 

the users interest in the community. This page acts as a sort of community page because it 

allows members of the community to look at other users interests along with all the users 

reputation scores. This allows additional  sociability and visibility elements in the application 

leading to a more well informed community because community members can see which users 

have the best reputation. Also users can click on other user names to see other user pages and 

see what jobs other users have created in the prototype  

 

Figure 4.16: Reputation board 
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Chapter 5                                           

Evaluation 

This section will evaluate the prototype that was discussed in chapter 4. This chapter discusses 

the evaluation process that took place in this dissertation from the drawing up of evaluation 

requirements to the pilot studies results followed by the main studies results. 

5.1 Evaluation Approach 

5.1.1 Evaluation Requirements  

At the early design phase of the application a set of evaluation requirements were devised. These 

evaluation requirements informed the approach for prioritizing features in the design phase and 

implementation phase of the prototype. This prioritizing of requirements was very important 

because it helped in focusing the design such that the development of wasteful superficial 

elements which had no bearing or contribution to the evaluation of the prototype were not 

developed. The list of final evaluation requirements are as follows: 

 

● The evaluation of the usability of the prototype 

● The evaluation of the allowance for community deliberation and self management in the 

prototype   

● The evaluation of the sociability elements in the prototype   

● The evaluation of the reputation and visibility of users in the prototype 

● The evaluation of the suitability of this type of application on a mobile device   

 

5.1.2 Evaluation Scoping 

The evaluation of the prototype will take place through limited user usage studies. Therefore 

some of the above evaluation requirements will be hard to evaluate correctly due to the large 

amount of data that will be required to accurately do an evaluation. Some examples of such 

evaluation requirements  which will need a sufficient amount of data are:   

● evaluating the usability of users adding translations to other users jobs,  

● evaluating usability requirements such as the testing of publishing of jobs which will 

require out of date jobs to evaluate, 
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● evaluating of social and usability requirements such as rating of other users content and 

commenting on jobs in the application. 

 

Therefore some fake data will be loaded into the application prior to testing of the application so 

that effective evaluation of these aspects of the application can take place. 

   

The analysing of two way interactions in the application is deemed out of the scope of this 

project and will therefore be limited to  analysing its usability in the application and not 

analysing the social aspect in the prototype. This is due to the amount of volunteers (twelve) and 

the amount of time that these volunteers will spend with the prototype (about an hour) during the 

testing will not be sufficient enough to build up the data required to do such an analysis.  

 

5.1.3 Fake data 

Due to the amount of data that was needed as discussed in section 5.1.2 some fake data was set 

up in the application prior to user testing.  The fake data that was set up in the application was 

three pretend users that created three fake jobs along with additional content for these jobs such 

as translations, comments and some ratings. On top of this, fake out of date jobs were created for 

the volunteer testers. This was done so that the volunteer testers could test out the usability of 

publishing out of date jobs in the application. For these reasons and so that the volunteers could 

have access to the out of date jobs the volunteers were sent a user name which they were able to 

use to create a user account under. 

 

5.1.4 Evaluation process 

The evaluation took place on twelve participants who were bi-lingual and were also owners of a 

smart phone device or a tablet. The participant volunteers were a mixture of 80% males and 

20% females and in the following text participant identities will not be used. The participants 

will be referred to as subject 1 to subject 10 and the numbering of the participants will not match 

or represent the order in which they took part in the evaluation. The evaluation was designed so 

that it would take less than an hour to complete. In accordance with Trinity College Dublin‟s 

research procedures, ethical clearance was received from the ethics committee before testing of 

the prototype took place on the participants. Every participant prior to testing had to sign off on 
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a consent form which informed the users about the project, the task that had to complete as part 

of the evaluation as well as highlighting the anonymous nature of the evaluation. 

 

Once the participants had agreed to the conditions on the consent form the participants then 

could take part in the evaluation. The participants were given a worksheet which contained the 

details of the exercises that they had to complete in order to take part in the evaluation of the 

prototype . The worksheet can be seen in Appendix D.  The worksheet detailed the following 

tasks for participants to complete: 

 

● Create a user account 

● Create a translation job 

● Contribute translation content to a translation job  

● Rate other users contributions 

● Comment on a translation job 

● Publish a translation job  

 

In completing these exercises on the worksheet the participants using a mobile device were able 

to form an opinion on the prototypes various components such as the collaborative, social and 

self-management components of the prototype. Therefore the participant will be able to assess 

the usability and suitability of the prototype for a mobile device. 

 

Once the participants had finished the worksheet they were asked to answer 21 questions on a 

questionnaire which was hosted via Google Docs. The questionnaire (Appendix B) was split into 

four parts which are: 

 

1. System Usability Scale (SUS) 

2. Sociability Support 

3. Application Analysis 

4. Participant Profile 

5.1.4.1. System Usability Scale (SUS) 

The System Usability Scale section is a set of ten standard questions which help in evaluating 

the usability of the prototype. Good usability in a web application is important for user uptake of 

the application especially so in the context of a collaborative online application. The ten SUS 
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questions are answered via a five point rating scale system (likert scale), which goes from 

“Strongly disagree” (1) to “Strongly agree” (5). The ratings given in the questions help in 

calculating a SUS score which ranges from 0 to 100. The higher the SUS score the better the 

usability of the application.   

The SUS score is calculated by summing the score of the contributions for each question. Every 

questions contribution ranges from 0 to 5. Questions 1,3,5,7 and 9 have a score contribution 

scale from the -1 position. Questions 2,3,6,8, and 10 have a contribution scale from  the - 5 

position [25]. Once you have the sum of the scores multiply the scores by 2.5 to get the overall 

System Usability score. 

5.1.4.2. Collaboration Analysis  

The second section the collaboration analysis is composed of five questions. The aim of the 

questions in the collaboration analysis is to see how effective the design decisions that were 

made in the prototype. This was done by gathering the participants opinions on: 

 

● How well the prototype supports the emergence of contributor reputation,  

● How well the transparency of  participants contributions are handled,  

● How well  the expression of sociability is handled,  

● How well  the prototype supports  making decisions on contributions in the application  

● How well  the prototype supports different types of distribution.  

   

The five collaboration analysis questions were answered in a similar fashion to SUS question by 

the use of a five point rating system which also went from  “Strongly disagree” (1) to “Strongly 

agree” (5).  

5.1.4.3. Application Analysis 

The Application analysis section is made up of three questions which ask the participants about 

their impressions of the prototype, is the prototype suitable for a mobile device and did they 

complete the all the tasks given to them in the worksheet (Appendix D). These questions will 

help to see participants opinion of the prototype whilst also seeing what their experience was of 

using the application by seeing how successfully they think they completed the worksheet. 

Questions 16 and 18 are answered via a five point rating scale  which goes from Strongly 

Negative (1) to Strongly Positive (5). Question 17 is answered in the same fashion but the rating 

scale goes from Strongly Negative (1) to Strongly Positive (5). 
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5.2.4.4. Participant Profile 

The participants profile is the last section of questions and it contains a total of 4 questions 

which are used to ascertain the participants experience in translation as well as seeing how often 

they contribute to online crowdsourcing websites. The level of translation experience helps to 

see how participants who are experienced in translation thought about the usability of the 

application and will be useful in analysing their evaluation results with this in mind. Participants 

level of contribution to crowdsourcing websites shows a participants familiarity to collaboration 

concepts which will be useful in analysing the participants evaluations. The last two questions 

ask two basic questions which are what mobile web browser did the participant use to do the 

evaluation followed by asking them for any feedback they may have about the prototype.  

Question 19 and 20 are answered again using a rating scale which go from “Never” (1) to the 

midpoint “Occasionally”  (3) to “Regularly” (5). The last two questions 21 and 22 are just text 

boxes into which users can answer.  

5.2 Pilot Study 

A pilot study was carried prior to the main study. The pilot study is an experiment on a small 

group of participants to test out the logistics and to help gather data about the prototype prior to 

having the main study, in order to improve the quality and efficiency of the prototype [41].The 

pilot study took place one week ahead of the main study with two participants. This was done in 

order to allow time to make the required changes in the application which were required based 

on the results of the pilot study. The pilot study unlike the main study happened under 

supervised conditions and each of the pilot study participants were scheduled for one hour slots. 

The participants in the pilot study helped to highlight a few issues in the prototype which left 

unchecked could have possibly spoiled the evaluation results . The issues highlighted in the pilot 

study meant that modifications had to be made to the prototype. These modifications are 

discussed in detail in section 5.3.  

5.2.1 Pilot Study Findings 

The pilot study consisted of doing a trial run of the main study on two participants. This 

basically consisted of doing the exercises on the worksheet as seen in Appendix D followed by a 

questionnaire as seen in Appendix B. Both participants of the pilot study had a good overall 

impression of the prototype based on their questionnaire results. This section will present these 

questionnaire results given by both participants in the pilot study. 
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5.2.1.1. Pilot Study System Usability Scale 

The questions in the SUS section are not analyzed individually but are analysed together to get a 

SUS score which goes from 0-100. This section will therefore focus on analysing the SUS score 

and the resulting pattern in the graph of the averaged results. The SUS score was calculated as 

discussed in section 5.1.4.1. 

 

The questions in the SUS questionnaire alternate between positive (e.g. I felt very confident 

using the system) (question 1,3,5,7 and 9) and negative (e.g. I found the system very cumbersome 

to use)(question 2,4,6,8 and 10) . The average result from these questions are plotted onto a star 

graph which can be seen in figure 5.1. The figure 5.1 shows an even star shape which is a 

positive sign  and shows that the two participants had an overall positive usability experience. 

Any negative response or inconsistency that occur in the SUS ratings would be clearly visible on 

the star graph by producing a misshapen star. The overall SUS score was also very positive at 

72.50%. Both the graph and the SUS score indicate that both participants had a positive user 

experience whilst using the prototype which means that the prototype has overall good usability. 

 

 

 

 

Figure 5.1: Pilot Studies System Usability Scale Average 
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Figure 5.2: Pilot Studies SUS Results 

 

5.2.1.2. Pilot Study Collaboration Analysis  

The second part of the questionnaire focuses on questioning how effective the collaboration 

components are in the prototype. The participants gave similar high marks for the collaboration 

features with none of the rating scores dipping below the rating of a 3 as seen in figure 5.3. The 

highest rating given was 5 for question 15 by Subject 2 which asks about the prototypes support 

for distribution of translation jobs in the prototype and Subject 1 gave it a high rating as well 

with 4. Question 11 and 13 were rated  4 by both participants in the pilot study. This high rating 

for question 11 shows that the participants thought the emergence of user reputation was well 

handled by the use of a reputation score. The equal high ratings in Question 13 shows that both 

participants thought sociability aspects of the prototype were well incorporated.  

 

Question 12 and 14 were scored the same as each other with Subject 1 giving a rating of 3 for 

both and Subject 2 giving a rating of 4 for both questions as well. The high ratings in question 

12 shows that there is a high confidence in the transparency of user contributions in the 

prototype. Whilst the high rating in question 14 shows that the participants opinion on user 

decision mechanisms is supported well in the prototype.  
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The average rating score for the collaboration features section in the questionnaire was 3.9 out 

of 5. This high average rating given by the participants shows a high satisfaction rating for the 

collaboration components in the prototype. 

 

Figure 5.3: Pilot Study Collaboration Analysis 

5.2.1.3. Pilot Study Application Analysis 

The questions in the Application analysis were analysed separately and the questions are all 

positively phrased meaning the higher the answer rating the more positive the response.  Both 

participants felt that they completed the task given to them successfully in the pilot study 

worksheet (Appendix D) as both participants gave strongly positive response of 5 to question 16 

. This means that the participants felt that they managed to complete all the exercises on the 

worksheet meaning that they can accurately give an evaluation for the pilot study.  

 

The participants overall experience of to using the application was strongly positive with both  

participants giving a positive rating of 4 to question 17. It was noted that  some bugs in the 

application hindered some of the participants user experience. These bugs are discussed in more 

detail in section 5.2.2. The last question asked to the users in this section was question 18 which 

asked was the application suitable for a mobile device. This question scored very highly with  

the participants scoring a 5 and a 4 rating for this question. This means that the participants of 
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the pilot study think that this prototype of a crowdsourcing translation application for a mobile 

device is very suitable and worthwhile application to create.  

 

The results for the Application analysis in the pilot study shows that both participants thought 

the prototype suits the mobile platform and the prototype was clear enough so that they could 

complete the tasks on the worksheet so that they could get a good informed opinion of the 

prototype which was very positive.  

 

Figure 5.4: Pilot Studies Application Analysis 

 

5.2.1.4. Pilot Study Participant Profile 

The questions in the Participant Profile were analysed separately. The questions just ask the 

participants about their experience in translation and using crowdsourcing web applications. The 

rating responses to the questions go from “Never” (1) to the midpoint “Occasionally”  (3) to 

“Regularly” (5). The first question in the section is question 19 , figure 5.5 shows that Subject 1 

had more translation experience rating themselves a 3 where Subject 2 has less translation 

experience rating themselves a 2 for question 19. This means that both participants particularly 

Subject 1 have average levels of experience in translation. Both  participants though are 

experienced with crowdsourcing websites with Subject 1 rating themselves a 4 and Subject 2 
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rating themselves a 3  . This means the participants in the pilot study had experience using 

crowdsourcing websites so that they have experience in using the components in crowdsourcing 

websites.  These results show that both participants had similar experience levels in translation 

content and crowdsourcing websites. This gives increased confidence in the pilot study 

questionnaire results as the participants at least had some experience  in the field of translation 

and crowdsourcing applications. The last question 21 which can‟t be shown on a graph showed 

that all participants in the pilot study used the Android default web browser. 

 

Figure 5.5: Pilot Study Participant Profile 

 

5.3 Pilot Study Feedback 

The participants gave the following feedback in the feedback section of the questionnaire:   

Participant Feedback 

Subject 1 "Yea, I broke it on one of my jobs. Report 

follows stated a parse error on the translation 

content of the job where there was quotation 

marks (“”)around text. Other than that no 
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other errors in the application.” 

Subject 2  Had to scroll too much.  Turning to 

landscape didn't help as the table just got 

bigger.  That's just GUI stuff though.  No 

errors. Translation worked." 

 

Other comments pilot study 

Other comments noted from the pilot participants were: 

● That it would be nice to have a commenting feature similar to Facebook where the jobs 

could be discussed. 

● There was also a bug noted in the rating system in that it allowed users to like 

contributions a number of times which could lead false user emergence in the 

application. 

● Subject 1 stated that it would be useful if user names were clickable in the prototype 

such that all locations where user names occur could be clicked on. When a user name is 

clicked on it would hyperlink to a user page for the user that was clicked on . This page 

could display the jobs that particular user created (the user name that was clicked), the 

users reputation score and a small biography about their interests. 

5.3.1 Amendments 

Based on the above participants feedback and comments the following changes were made to 

the prototype: 

 

Parse Error 

The parse error was fixed by using the replace function in the Java String library. This means 

any job source translation content or user contribution translation content given to the prototype 

has all occurrence of both quotation marks (“”) replaced with single quotation marks („‟) before 

segmentation of the content into sentences takes place. This helped fixed the bug and this 

problem did not cause any issues in the main study. 

 

Rating Bug 

This rating bug was fixed by providing a MySQL table which tracks what contribution have 

been rated by what user in a particular job. The MySQL table was called tracklikes. When a user 
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rates a contribution it stores the user name, the job number where the contribution is and the 

unique contribution  number of the content that was rated as well as changing the reputation 

score of the user who gave the contribution that was rated. If the user tries to rate content twice, 

the rating will not be increased and the user who gave the contribution will not have their 

reputation score increased. This helped to solve the issue raised of where users could raise their 

reputation score artificially by rating their contributions a numerous amount of times in the 

prototype.  

 

Commenting 

This was added in based on comments of the pilot participants which said it would be useful to 

be able to comment on jobs and user contributed translations in the job contribution page. The 

comment section was made similar to that seen on many social networking websites where users 

could comment on jobs and then other users could like or dislike the comments or reply to other 

users comments. The data about the comments is stored in a MySQL table called comments. 

The comments were stored in this MySQL table with a unique comment identification number, 

the comment, the like and dislike rating of the comment and the user that created the comment. 

The comment section is located at the bottom of the job contribution page and is accessible by 

clicking on the comments tab in that section.    

 

Clickable User Names  

This was added in when Subject 1 in the pilot study stated that they would like to be able to 

quickly see what jobs a particularly user has created along with being able to see that users 

reputation score and interests in the prototype via a simple profile page. This was added in by 

making any location where a user name appears to be a hyperlink to that user names profile page 

which only display the public jobs that user has shared with the community, that users reputation 

score and that users interests. The jobs displayed on this page can also  be clicked on to gain 

access to the job. 

 

Fixed Formatting 

Due to complaints of both participants of having to constantly scroll up and down to see data 

that has to be translation, a translation area was added into the prototype near the area where 

users enter their translation contribution. This translation area contains data which will help to 

ease the life of contributors because the data that has to be translation is displayed in individual 

sentences in this area as well as the language that has to be translated to.   
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5.4 Main Study 

This section will discuss the main study of the evaluation with the updated prototype based on 

the results of the pilot study. The main study occurred over about a two week period with 10 

participants who were bilingual and owned a mobile device such as a smart phone or a tablet. 

The testing took place privately by the individual participants and not in pairs in order for 

participants to give their own opinion on the prototype and not to be swayed by an observer or 

by other participants. The participants therefore could do the evaluation in their own time. To 

allow this the prototype was hosted on a web server on eatj.com. All users were given consent 

forms to sign prior to engaging in the evaluation also all participants were given user names to 

which they were meant to create a user account to along with the worksheet of jobs they are 

meant to complete in the application. Once they have completed the worksheet the participants 

could have an informed opinion on the prototype such that the participants can answer a 

questionnaire on the prototype which was hosted via Google Docs. This main study will analyse 

these questionnaire results to see: 

 

● How usable the prototype is via SUS questionnaire,  

● How well the collaboration features are designed in the prototype,  

● How well the participants perceive the concept and execution of the prototype, 

● What is the users experience with  translation of content and using crowd sourcing 

applications and 

● What range of mobile devices was the prototype tested on? 

 

5.4.1 Main Study Findings 

5.4.1.1 System Usability Scale 

The SUS average score for the main study is 77.05% (figure 5.8). The SUS score that stands out 

from the participants is Subject 1. This can be clearly seen by the poor SUS rating score given 

by Subject 1 which is 62.5% and the misshapen star graph that Subject 1 makes in figure 5.7. 

Other than Subject 1‟s score all other participants SUS scores for the prototype are above 70 % 

with the second lowest being 72.5%. These SUS scores are very promising and show clear 

improvements in comparison to the pilot studies SUS scores with the overall average improving 

from 72.50% in the pilot study to 77.05% in the main study. 

 

http://eatj.com/
http://eatj.com/
http://eatj.com/
http://eatj.com/
http://eatj.com/
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Figure 5.6: SUS Results 

 

 

All the main study participants are shown in the radar graphs in figure 5.7. Most of the 

participants have well defined star shape graph which helps to indicates that these participants 

are satisfied with the usability of the prototype. Other participants such as Subject 1 with an 

irregular star shape shows a mild dissatisfaction with certain usability aspects of the prototype. 

This mild dissatisfaction is indicated by Subject 1 scoring questions 7 and 3 very high whilst 

giving average or poor ratings to the rest of the questions in the SUS questionnaire. The 

combination of a high average SUS score and the individual high scores of the participants 

(figure 5.6) indicates that the participants overall thoughts on the usability of the prototype was 

very positive.  
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Figure 5.7: System Usability scale results for the each test subject 

 

Figure 5.8:Average System Usability scale result 
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5.4.1.2 Collaboration Analysis  

The second part of the questionnaire focuses on questioning how effective the design decisions 

were in relation to the collaboration component in the prototype. This section of the 

questionnaire is made up of five questions and each of these questions will be evaluated in detail 

in this section.  

 

Question 11 (The prototype supports the emergence of contributor reputation) 

The average score this question got was 3.6 with a standard deviation of 0.52 and all the 

participant ratings were either a 3 or 4 rating. This received the joint third highest rating score of 

the Collaboration Analysis questions. This shows that participants thought that the prototype 

handled user emergence satisfactorily through the use of a reputation score in the prototype. The 

users were able to assess this through looking at the reputation board in the prototype or by 

doing task 3 on the worksheet which was basically the participants giving contribution to the 

prototype. The participants would have been able to see how users reputation score increases 

every time they contribute positively to the community. The results could be improved in the 

future by having longer test period and attaining more test data such that user emergence could 

be more visible to participants over a sustained period of time compared to the short time and 

low amount of participants available in this evaluation.  These results could also be improved 

with the addition of: 

 

● A news feed page which tells participants who's contributing what to the community 

similar to Facebooks news feed page, 

 

● The ability for users of the application to track other contributors leading to an increase 

in that contributors reputation score within the community and 

 

● A ranking chart of the users in the prototype with the users with the best reputation 

score in the top 10 of the ranking chart. 
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Figure 5.9: Question 11 

Question 12 (The prototype supports the transparency of contributions (nature, importance)) 

This question received the second highest results among the Collaboration Analysis questions 

receiving an average of 3.7 and a standard deviation of 0.67. The ratings are mostly between 3 

and 4 similar to question 11 but Subject 5 gave a rating of 5 for this question. This shows that 

participants are largely satisfied with the transparency of contributions in the prototype. The 

users were able to form opinions on  these features through the exercises that they completed on 

the worksheet. As discussed previously these results could be improved on by adding in 

additional features like news feed page showing what contributions users are making to the 

community. 

 

Figure 5.10: Question 12 
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Question 13 (The prototype supports the expression of sociability)  

This question had the third highest rating along with question 11. The question had an average 

rating of  3.6 and a standard deviation of 0.52. Similar to question 11 the responses from the 

participants were mostly 3 or 4 ratings. Most of the participants ratings were 4 (6 out of 10) 

which indicates that the participants in large were satisfied with the sociability aspects of the 

prototype. The participants would have experienced the sociability aspects in the prototype by 

contributing comments and ratings to the application and also through the user pages. The 

results to this question could be improved in the future through the addition of additional 

sociability aspects such as: 

 

● Users being able to add in profile pictures to user accounts,  

● Adding in a news feed feature similar to Facebook, 

● Adding in the ability to track/favourite users in the application and 

● Giving users the ability to add in additional information about themselves such as a 

biography area and a place where users can write down their translation/educational 

experience.   

 

Figure 5.11: Question 13 
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Question 14 (The prototype supports making decisions on contributions in the application (i.e. 

selecting best translation to publish) ) 

This question was the lowest rated question in the collaboration analysis scoring an average 

score of 3.5 and had a standard deviation of 0.53. The rating scores were between 3 and 4 with 5 

out of the 10 participants rating 4 to the question. These high ratings show that users were 

comfortable with decision processes in the application. The participants would have to use these 

decision processes whilst completing the worksheet exercise where they have to publish a 

translation which involves selecting the best translation out of a bunch of participants 

translations and also where they had to rate other users translations.  

 

These scores could be improved in the future by allowing the decision process to be more of a 

key element in the application. For example allowing old jobs along with their best selected 

translation to be seen by the community. Instead of now in the application where the old job is 

only visible to the creator of the job and selecting the best translation increases the user 

reputation score of the person who gave the best user contributed translation. Allowing the 

community to see these jobs would give this component more weight in the application. 

 

Figure 5.12: Question 14 
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Question 15 ( The prototype supports for multiple different types of job distribution 

approaches (privately sharing jobs and creating custom jobs) 

This was the highest rated question of the collaboration analysis questions achieving an average 

rating of 4 and a standard deviation of 0.67. This shows that the participants were satisfied with 

the job distribution options (public or private) in the application . These features would have 

been tested by the user when they were doing the create a job exercise on the worksheet. The 

results of this question could be improved in future prototype iterations with a larger base of test 

participants. 

 

 

Figure 5.13: Question 15 

 

5.4.1.3 Application Analysis 

This section focuses on questioning what the participants thought of the application and did they 

think the application was suitable for a mobile device as well as asking the participants were 

they able to finish all the exercises on the worksheet (Appendix D). 
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Question 16 (Do you feel that you successfully completed all the tasks on the task sheet) 

This was the highest rated question in the application analysis section of the questionnaire and it 

shows that most off the participants successfully completed the exercises on the worksheet 

(Appendix D). This helps to show how easy it is to use the main components in the prototype.  

This question received an overall average score of 4.4 and a standard deviation of 0.7. The 

majority of participants  rated this question 4 or higher. 

 

 

Figure 5.14: Question 16 

 

 

Question 17 (My overall impression of the prototype is) 

This was the second highest rated question in the Application Analysis section of the 

questionnaire and it got an average rating of 4.2 with a standard deviation of 0.79. This high 

average rating indicates that the participants in the evaluation have a positive impression of the 

prototype after using it. 
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Figure 5.15: Question 17 

Question 18 (Do you feel that you that this type of application is suited to a mobile device) 

This was the lowest rated of the Application Analysis section with an average of 4 and the 

standard deviation is 0.94. The high rating scores though indicates that the majority of 

participants think that this type of application is suitable for mobile device (9 out of 10 

participants). The only stand out rating was by Subject 4 who gave a rating of 2 to this question.  

 

Figure 5.16: Question 18 
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5.4.1.4 Participant Profile 

The questions in this section are used get a profile on the participants experience in using 

crowdsourcing application and their experience in translating content. This section is made up of 

three questions and the details of the responses from the participants is detailed in the sections 

below. 

 

Question 19  Your proficiency and experience in translation 

This was the highest rated question in the Participants Profile and  scored an average of 2.8 out 

of 5 and had a standard deviation of 1.03. This question was rated quiet poorly apart from 

Subject 5 who rated the question 5 showing that this participant had the best translation 

experience in the group. Subject 10 also rated the question quite well also by giving a 4 rating to 

the question. The other eight participants rated the question quite lowly  with three participants 

rating their translation experience to be average at 3 and five rating there translation experience 

quite lowly at 2. This shows that the prototype had mostly a good mixture of experienced 

translators with a rating of 3 or higher and not so experienced translators involved in the 

evaluation of the prototype. In the future it would be more advantageous to have mostly 

experienced translators involved in the testing of the application as they would have more 

experience proof reading machine translations and would show more of an interest in a mobile 

crowdsourcing translation tool. 

 

Figure 5.17: Question 19 
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Question 20 Your level of contribution to online crowdsourcing sites 

This was the lowest rated question in the Participants Profile section getting only an average 

score of 2.4 out of 5 and a standard deviation of  1.6. The highest rated participant again is 

Subject 5 who gave a rating of 5  and this shows that the Subject 5 has good experience in 

translating and using  crowdsourcing web sites.  Similar to question 19 five of the participants 

gave a rating of 3 or higher to the question indicating that five of the participants had some 

experience of crowdsourcing concepts and issues. The low ratings given by the other five 

participants indicates that these participants have little familiarity with crowdsourcing concepts 

used in this prototype and therefore little familiarity with some of the issues involved in this type 

of application. This question highlights that there was a good mixture of novice and expert users 

of crowdsourcing sites and overall these users were impressed with usability of the prototype 

and its collaboration features.  

 

Figure 5.18: Question 20 

 

Question 21 What phone or web Browser did you use? 

The participants largely used the prototype on the Android handset with 6 out of the 10 using the 

default Android browser (Android) on their handset to do the evaluation. The 2nd largest was 
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the iPhone  with 3 out of the 10 participants using its default browser (Safari) to do the 

evaluation. Finally, the least used handset in the evaluation was the Windows mobile handset 

which only 1 out of the 10 participants using the default web browser (Internet Explorer Mobile) 

to do the evaluation. This shows that a good mixture of smart phone handsets were used in the 

evaluation of the prototype and this indicates with the SUS average score of 77.05% that the 

prototype has high usability across the board on smart phone handsets. In future studies perhaps 

a more wide variety mobile devices and mobile web browser could be tested on such as Opera 

Mobile, Firefox Mobile, Blackberry browser etc. 

 

Participants  Web Browser  

Subject 1 Android Browser 

Subject 2 Android Browser 

Subject 3 Safari 

Subject 4 Android Browser 

Subject 5 Internet Explorer Mobile  

Subject 6 Android Browser 

Subject 7 Safari 

Subject 8 Android Browser 

Subject 9 Android Browser 

Subject 10 Safari 

 

Figure 5.19:  Mobile browsers used in the evaluation 

 

5.4.2 Feedback 

In the feedback section of the questionnaire, 4 participants wrote some feedback comments 

about the prototype. The only feedback that was repeated was that a participant felt like they had 

to do a bit of scrolling to see the text that had to be translated. The positive aspect of this was 
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that none of the other errors from the pilot study were repeated again and therefore these major 

issues did not disrupt the overall course of the main studies results. 

  

Two of the participants commented on web page layout saying: 

“Tweak the layout so the translation text is more visible whilst making contribution” 

“Difficult to see the whole page with the translation work and thus get an idea of what was on 

the page.”  

 

One participants wanted more languages available in the prototype: 

“Users may want to add new languages that they speak to the language list” 

 

One participant wanted better sociability aspects to be available in the prototype: 

“Improve social networking aspect with friends, messaging and the such” 

 

The feedback about extra languages is outside the scope of this dissertation but will be handled 

in future work done on this application. The layout issue will be investigated again and a newer 

easier to use interface will be created using testers to test out the interface prior to the next large 

evaluation. The improving of the social aspect will also be investigated in future work. 

5.5 Evaluation summary 

A total of 12 participants took part in the evaluation and had no prior knowledge of the research 

prior to taking part in the evaluation. The participants had to be bilingual and own a mobile 

device like a smart phone or a tablet. The evaluation consisted of a worksheet containing five 

exercises which had to be completed using a mobile device followed by a questionnaire. The 

questionnaire asked the participants what they thought of the usability and collaboration features 

in the prototype as well asking them about the participants relevant experience in translation and 

with crowdsourcing web applications. 

 

The first two participants took part in a pilot study to help in ironing out any issues in the 

prototype prior to doing the main study. The pilot participants did their testing under supervised 

condition where they could give back feedback in both the questionnaire and through verbal 

feedback. Once the pilot study was completed and the issues that arose were fixed then the main 

study could take place. The main study consisted of ten participants who were given an exercise 
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sheet to complete along with a questionnaire. These participants in the main study worked 

privately without any input from outside sources. 

 

The data retrieved indicated that the participants were generally pleased with the usability the 

prototype giving a high average SUS score of 77.05% and the participants were pleased with the 

collaboration features in the prototype also. The one thing that came through in feedback was 

that the layout of job content in relation to translation content could be improved as two 

participants stated their displeasure with it and another participant would like improved 

sociability aspects in future prototypes. In future evaluations, more time and a larger community 

of professional or semi-professional translators would be useful in getting a more critical and 

insightful comments on future iterations of the prototype . To conclude, the participants that 

took part in the evaluation were satisfied with the prototypes usability and collaboration 

features. 
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Chapter 6                                  

Conclusion 

This final section will discuss what possible future work could be done to build upon the work 

already completed along with concluding thoughts about the dissertation.  

 

6.1 Conclusion 

In conclusion, the dissertation achieved its goal of building a usable mobile crowdsourcing 

translation application that could be used in both rich and poor economic regions using semantic 

web technologies. The reason behind the goal was that most crowdsourced translation systems 

on the market are designed and targeted at desktop based browsers inspired by the design of 

professional computer assisted translation tools. This impedes a large population of potential 

translators in poor economic regions where access to a PC is a rarity. In these poorer regions the 

majority of users do their personal and business computing through mobile devices. Similarly in 

some regions even where economic development is strong some users still do their personal 

computing through their mobile device. This leads to the obvious conclusion of building a 

mobile crowdsourcing translation application. This solution is particularly advantageous because 

a large amount of the world‟s population carry their phones with them the entire day giving 

them the opportunity to contribute at any time to the translation process. 

 

The use of RDF technologies played a key role in storing localization data in the application. 

RDF was chosen to store the localization data over RDBMS because building up linked 

relationships between translation jobs which use similar languages or  jobs in the same category 

can be done more easily and organically in the evolving RDF graph of data compared to the 

more structure RDBMS environment. These language resources stored in the RDF triple store 

will help in the training of domain-specific data driven language technologies (Statistical 

Machine Translation) and also help in long-tail translation projects both of which will be part of 

the future work in this project.  

 

In the evaluation, data was retrieved through usage studies of the prototype which showed that 

participants were generally pleased with the usability of the prototype giving a high average 
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SUS score of 77.05% and the participants were also satisfied with the collaboration features in 

the prototype rating them highly. The only negative of the evaluation was that the community 

was not big enough with the main study only taking place using ten participants. In future 

evaluations, more time and a larger community of professional or semi-professional translators 

would be useful in getting a more critical and insightful comments on future iterations of the 

prototype.  

 

6.2 Future Work 

To conclude, the prototype and positive results gotten through the research in this dissertation 

can be built upon and improved in future iterations by: 

 

● Making more languages available in the prototype by allowing right to left scripted 

languages to be included in the application such as Chinese, Japanese, and Hindi etc. 

The application in the future iteration should also include more left to right scripted 

languages such as Danish, Finnish, and Irish etc. 

 

● The ability to correlate the users contributions to achieve the best possible translation 

from the crowd as discussed by Sheng et al (2008). 

 

● Improve the layout of translation content in the application because participants in the 

evaluation said they had to do a lot of scrolling to see translation content. This layout 

issue will be investigated and a newer easier to use interface will be created using testers 

to test out the multiple interfaces prior to the next large evaluation. 

 

● A more in-depth evaluation with a sustained online community of professional or semi-

professional translators for more insightful and conclusive results.   

 

● Using  the localisation data in the RDF triple store to help in the training of domain-

specific statistical machine translation or to aid in long-tail translation projects. 

 

● Better segmentation of translation content to fix a noted error where words such as 

St.Patrick are segmented incorrectly by thinking that "." is the end of one sentence and 

that Patrick is the start of another sentence. This can be fixed easily by the use of 
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defining segmentation rules for segmenting  sentences in the application.  A Java library 

which will be able to support this text segmentation is Apache Lucene [5]. Apache 

Lucene is a fully featured text engine library  which is written in Java and supports text 

segmentation in its analysis.standard package which is built using JFlex (lexical 

analyser). 

 

● A more fleshed out social networking aspect to include features such as: 

○ Users being able to customize their profile page by a profile pictures and the 

ability for users to add more information about themselves such as a biography, 

languages that they speak, educational history, translation experience etc. 

○ Adding in a news feed feature similar to Facebook which will display other 

users contributions and ratings within the community. 

○ Adding in the ability to track/favourite users in the application. 

○ Adding the ability to send messages to other users in the application. 
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Appendix A                                                

MySQL 

-- 

-- Database: `killer7` 

-- 

CREATE TABLE IF NOT EXISTS `comments` ( 

  `job_id` int(11) default NULL, 

  `comment` varchar(1000) default NULL, 

  `liking` varchar(100) default NULL, 

  `disliking` varchar(100) default NULL, 

  `username` varchar(100) default NULL, 

  KEY `job_id` (`job_id`), 

  KEY `username` (`username`) 

) ENGINE=MyISAM DEFAULT CHARSET=latin1; 

 

CREATE TABLE IF NOT EXISTS `dist` ( 

  `job_id` int(11) default NULL, 

  `username` varchar(100) default NULL, 

  KEY `job_id` (`job_id`), 

  KEY `username` (`username`) 

) ENGINE=MyISAM DEFAULT CHARSET=latin1; 

 

CREATE TABLE IF NOT EXISTS `interest` ( 

  `username` varchar(100) default NULL, 

  `interest` varchar(100) default NULL, 

  KEY `username` (`username`) 

) ENGINE=MyISAM DEFAULT CHARSET=latin1; 

 

CREATE TABLE IF NOT EXISTS `Translation` ( 

  `comment_id` int(11) NOT NULL auto_increment, 

  `job_id` int(11) default NULL, 
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  `contribution` mediumtext, 

  `liking` varchar(100) default NULL, 

  `disliking` varchar(100) default NULL, 

  `username` varchar(100) default NULL, 

  PRIMARY KEY  (`comment_id`), 

  KEY `job_id` (`job_id`), 

  KEY `username` (`username`) 

) ENGINE=MyISAM  DEFAULT CHARSET=latin1 AUTO_INCREMENT=7 ; 

 

CREATE TABLE IF NOT EXISTS `jobs` ( 

  `job_id` int(11) NOT NULL auto_increment, 

  `username` varchar(100) default NULL, 

  `jobname` varchar(100) default NULL, 

  `jobdescription` varchar(10000) default NULL, 

  `category` varchar(50) default NULL, 

  `datecreated` varchar(100) default NULL, 

  `datefinished` varchar(100) default NULL, 

  `published` tinyint(1) default NULL, 

  `dist` varchar(100) default NULL, 

  PRIMARY KEY  (`job_id`), 

  KEY `username` (`username`) 

) ENGINE=MyISAM  DEFAULT CHARSET=latin1 AUTO_INCREMENT=62 ; 

 

 

CREATE TABLE IF NOT EXISTS `tracklikes` ( 

  `job_id` int(11) default NULL, 

  `refname` varchar(100) default NULL, 

  `username` varchar(100) default NULL, 

  KEY `username` (`username`) 

) ENGINE=MyISAM DEFAULT CHARSET=latin1; 

 

CREATE TABLE IF NOT EXISTS `users` ( 

  `id` int(11) NOT NULL auto_increment, 

  `firstname` varchar(100) NOT NULL, 
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  `lastname` varchar(100) NOT NULL, 

  `username` varchar(100) NOT NULL, 

  `email` varchar(100) NOT NULL, 

  `password` varchar(100) NOT NULL, 

  `rating` int(11) NOT NULL, 

  PRIMARY KEY  (`username`,`id`), 

  UNIQUE KEY `id` (`id`) 

) ENGINE=MyISAM  DEFAULT CHARSET=latin1 AUTO_INCREMENT=17 ; 
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Appendix B                                     

Questionnaire 

Please note: 

Each question is optional.  Feel free to omit a response to any question; however the researcher 

would be grateful if all questions are responded to. Please do not name third parties in any open 

text field of the questionnaire.  Any such replies will be anonymised. In the extremely unlikely 

event that illicit activity is reported I will be obliged to report it to appropriate authorities. 

 

1. System Usability Scale 

1. I think that I would like to use this system frequently 

 

           Strongly disagree                                               Strongly agree 

                            1               2               3               4               5 

2. I found the system unnecessarily complex 

 

           Strongly disagree                                               Strongly agree 

                            1               2               3               4               5 

3. I thought the system was easy to use 

 

           Strongly disagree                                               Strongly agree 

                            1               2               3               4               5 

4. I think that I would need the support of a technical person to be able to use this system   

 

           Strongly disagree                                               Strongly agree 

                            1               2               3               4               5 

5. I found the various functions in this system were well integrated 

 

           Strongly disagree                                               Strongly agree 

                            1               2               3               4               5 

6. I thought there was too much inconsistency in this system 

 



 
 

109 
 

          Strongly disagree                                               Strongly agree 

                            1               2               3               4               5 

7. I would imagine that most people would learn to use this system very quickly 

 

           Strongly disagree                                               Strongly agree                

                   1               2               3               4               5 

8. I found the system very cumbersome to use 

 

           Strongly disagree                                               Strongly agree 

                            1               2               3               4               5 

9. I felt very confident using the system 

 

           Strongly disagree                                               Strongly agree 

                            1               2               3               4               5 

10. I needed to learn a lot of things before I could get going with this system 

 

           Strongly disagree                                               Strongly agree 

                            1               2               3               4               5 

2. Sociability Support 

 

11. The prototype supports the emergence of contributor reputation 

           Strongly disagree                                               Strongly agree 

                            1               2               3               4               5 

 

12. The prototype supports the transparency of contributions (volume, nature, importance) 

           Strongly disagree                                               Strongly agree 

                            1               2               3               4               5 

 

13. The prototype supports the expression of sociability (etiquette and social rules) 

           Strongly disagree                                               Strongly agree 

                            1               2               3               4               5 

 

14. The prototype supports making decisions on contributions in the application (i.e. selecting 

best       translation to publish) 
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           Strongly disagree                                               Strongly agree 

                            1               2               3               4               5 

 

15 . The prototype supports for multiple different types of distribution approaches and changes 

in the job creation work flow (privately sharing jobs and creating custom jobs) 

           Strongly disagree                                               Strongly agree 

                            1               2               3               4               5 

 

 

3. Application Analysis 

16. Do you feel that you successfully completed all the tasks on the task sheet? 

           Strongly disagree                                                    Strongly agree 

                            1               2               3               4               5 

 

17. My overall impression of the prototype is: 

      Strongly Negative                                                Strongly Positive 

                            1               2               3               4               5 

 

18. Do you feel that you that this type of application is suited to a mobile device: 

            Strongly disagree                                                  Strongly agree 

                            1               2               3               4               5 

 

4. Participant Profile 

19. Your proficiency and experience in translation 

                       Never                     Occasionally                 Regularly 

                            1               2               3               4               5 

 

20. Your level of contribution to online crowd sourcing sites (boards.ie, Wikipedia etc.) 

                       Never                     Occasionally                 Regularly 

                            1               2               3               4               5 

 

21. What phone or web Browser did you use? 

….................................................................................................................................................. 
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Feedback 

If you have any comments on this study, please write them here: 

........................................................................................................................................................... 

........................................................................................................................................................... 

........................................................................................................................................................... 

........................................................................................................................................................... 

........................................................................................................................................................... 
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Appendix C                                            

Data Collected 

C.1 Pilot Studies Results 

SUS Pilot Study Results      

 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 

Subject 1 3 2 4 1 4 2 4 2 4 2 

Subject 2 3 2 3 2 4 2 5 1 3 3 

    

Sociability Support Pilot Study Results 

 Q11 Q12 Q13 Q14 Q15 

Subject 1 4 3 4 3 4 

Subject 2 4 4 4 4 5 

 

Application Analysis Pilot Study Results    

 Q16 Q17 Q18 

Subject 1 5 4 5 

Subject 2 5 4 4 

 

 

Participant Profile Pilot Study Results      

 Q19 Q20 

Subject 1 2 3 

Subject 2 2 2 
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C.2 Main Studies Results 

SUS Results     

 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 

Subject 1 2 2 4 2 3 3 4 2 3 2 

Subject 2 3 2 5 1 4 2 4 2 4 1 

Subject 3 3 1 5 1 4 1 5 2 4 1 

Subject 4 3 3 4 1 4 3 5 2 4 2 

Subject 5 4 2 4 2 4 1 4 1 4 2 

Subject 6 4 1 4 3 5 1 4 3 5 1 

Subject 7 3 1 4 1 4 2 5 2 4 1 

Subject 8 3 1 5 1 4 2 4 1 5 1 

Subject 9 4 1 5 1 4 1 5 2 4 1 

Subject 

10 3 2 5 2 3 2 4 2 4 2 

 

Sociability Support Results  

 Q11 Q12 Q13 Q14 Q15 

Subject 1 3 4 3 3 3 

Subject 2 4 4 4 4 4 

Subject 3 4 3 4 4 5 

Subject 4 4 3 4 4 5 

Subject 5 3 4 3 3 4 
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Subject 6 3 4 4 3 4 

Subject 7 4 5 4 4 4 

Subject 8 4 3 4 4 3 

Subject 9 3 4 3 3 4 

Subject 10 4 3 3 3 4 

 

Application Analysis       

 Q16 Q17 Q18 

Subject 1 3 3 4 

Subject 2 5 5 4 

Subject 3 5 5 4 

Subject 4 4 4 2 

Subject 5 4 4 3 

Subject 6 5 3 5 

Subject 7 4 5 5 

Subject 8 5 5 5 

Subject 9 5 4 4 

Subject 10 4 4 4 
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Participant Profile    

 Q19 Q20 

Subject 1 2 1 

Subject 2 2 1 

Subject 3 2 1 

Subject 4 3 1 

Subject 5 5 5 

Subject 6 2 1 

Subject 7 3 4 

Subject 8 2 3 

Subject 9 3 4 

Subject 10 4 3 
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Appendix D                                  

Worksheet 

Please use a smart phone for the evaluation. Please do the exercises first and then do the 

questionnaire. If you want any more information don‟t hesitate to email (finnle@tcd.ie) 

 

Step 1 

Exercises to be completed in the prototype: 

● Create a user account - please use the user name that has been supplied to you 

● Create a translation job  

● Contribute translation content to a translation job  

● Rate other users contributions 

● Comment on a translation job 

● Publish a translation job  

 

Step 2  

Complete  the questionnaire provided here:  

https://spreadsheets.google.com/a/tcd.ie/spreadsheet/viewform?formkey=dGhuRGFMZDZRLX

pMSHJTUWZDSmVJMkE6MQ 

 

 

Thanks, 

Leroy Finn 
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