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Abstract 

The multidisciplinary project IST SCOPE WOK, made in partnership with Unbabel, consists of a 

Crowdsourcing application for the Facebook Messenger Platform based on the Wisdom of the Crowd 

concept. Users perform tasks supplied by a task provider bot represented in the form of Co-Workers of 

the user. Co-Workers have different personalities and interact with the users providing them tasks and 

incentivizing them to perform said tasks, with the goal of increasing user productivity. Tasks can have 

two types: Quality Estimation or Categorization. In Quality Estimation tasks the users must evaluate 

the correctness of a short text with a yes or no answer. In Categorization tasks, the users must assign 

a category and sub-category to a short text. Tasks are performed in Webviews, embed browser en-

gines inside the Facebook Messenger Platform.  
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1 Introduction 

This project followed a Capstone Model [1] ap-

proach, a diverse project that culminates in a rich 

academic and intellectual experience for the stu-

dents involved. 

The SCOPE project by Instituto Superior Técnico 

(IST) [2], having the Capstone Model as a base, 

attempts to introduce an innovative model based 

on interdisciplinary collaboration among different 

engineering fields at IST, enabling dissertation 

and project students to collaborate in small teams 

to solve real problems set by companies, while 

also being integrated in those companies envi-

ronment.  

1.1 Motivation 

This project and its concept were proposed by 

Unbabel [3], a company that provides AI-powered 

human translation software. The concept consists 

of a Crowdsourcing [4][5] task solving service 

where human users would perform several tasks 

submitted by clients of this service; once the 

tasks are completed, the clients would obtain the 

completed tasks. The idea originates from the 

Wisdom of Crowd [6][7] concept, that serves as 
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the baseline for this project, hence the name of 

the project is WOK. 

1.2 Team 

This project is performed by a team of two Infor-

mation Systems and Computer Engineering stu-

dents (myself included) from IST, a Physics Engi-

neering student from IST and a Communication 

Design and New Media student from Faculdade 

de Belas Artes da Universidade de Lisboa 

(FBAUL) [8].  

1.3 Goal 

The goal of this project is the development of a 

Crowdsourcing task solving service, emphasizing 

the user interactivity aspect of it. 

2 Related Work 

The main concept for this project is Crowdsourc-

ing [4][5][43], a sourcing model where individuals 

or organizations use the contributions of large, 

open and rapidly-evolving groups of internet us-

ers to obtain services or goods. Crowdsourcing 

can be divided into four different strategies [44]: 

Crowdfunding, Crowdcreation, Crowdvoting, and, 

more notably, the strategy Crowd Wisdom, popu-

larized as Wisdom of the Crowd, used in this 

project for the development of the task provider 

service, which states that groups of people collec-

tively are smarter than an individual expert in 

problem-solving, decision-making and predicting. 

2.1 Micro Tasks 

Another important concept closely related to 

Crowdsourcing is Micro Tasks or Micro Work [42], 

consisting of spitting larger and more complex 

tasks into smaller tasks that can be performed 

within a matter of seconds or minutes.  

When using Micro Tasks in a Crowdsourcing ap-

plication, the application benefits from the user 

performing simple tasks or actions, while the user 

is usually rewarded by doing so. 

An example of a Crowdsourcing application is 

Mechanical Turk [13], Amazon’s take on the 

Crowdsourcing market. Mechanical Turk serves 

as an intermediary between requesters that have 

tasks they need to be completed and workers 

who want to earn money by performing tasks. 

The task availability depends on the requesters 

and can be quite diverse, ranging from transcrip-

tions to surveys, commenting on images or writ-

ing product reviews, etc. 

2.2 Chatbots 

Most Crowdsourcing applications utilize bots to 

interact with the users. Bots or Internet Robots 

[45] are software applications that run automated 

tasks (scripts) over the internet. 

Chatbots [46] communicate with the users using 

auditory or textual messages and may handle 

many tasks such as reporting the weather, sports 

scores or converting currency. 

Chatbots offer different forms of user interaction 

that take different complexity levels [47]. For ex-

ample Contextual Chatbots have a higher com-

plexity level by using Machine Learning and Ar-

tificial Intelligence to self-improve, while Menu or 

Button-Based Chatbots, used in this project as a 

way for the task provider service to supply tasks, 

are less complex and use decision tree hierar-

chies for the interaction, presented to the user in 

the form of menus and buttons. 
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3 Solution 

The solution developed is named WOK – Wisdom 

of the Krowd, a Crowdsourcing application where 

users perform tasks and get rewarded by doing 

so. The base concept of WOK is Wisdom Of the 

Crowd [7][8], hence the name WOK (with K in-

stead of C), which states that groups of people 

collectively are smarter than an individual expert 

in problem-solving, decision-making and predict-

ing. If we apply this concept in the context of 

WOK, the mode of the users’ answers for a cer-

tain task will most likely be the correct answer. 

The user interaction is performed via Facebook 

[14] and the Messenger [15] platform. Tasks are 

supplied to the users by a task provider bot 

(Menu and Button-based Chatbot), that takes the 

form of Co-Workers of the user. 

There are two types of tasks the users can per-

form on WOK, categorization tasks and quality 

estimation tasks, see figure 1. In the categoriza-

tion tasks, the user has to assign a category and 

sub-category to a short text. In the case of the 

quality estimation tasks, the user will have to de-

termine the correctness of a short text with yes or 

no answer. The task assigned to the user de-

pends on the availability of the task in the system. 

3.1 User-research and Design 

An innovation of WOK is the introduction of Co-

Workers with different personality traits that pro-

vide tasks to users. 

 

Figure 1: examples of a categorization task (left) and a 

quality estimation task (right). 

User research was performed to identify the tar-

get demographic for WOK; from this research 

was concluded that a younger composed a ma-

jority of the user base of Crowdsourcing [4][5] 

applications; we can assume this will be the user 

base of WOK. More user research was made that 

helped define personas to represent the users of 

WOK and from these user personas Co-Workers, 

were created.  

The task provider bot also offers five Co-Workers 

for the user to choose from. It was created a per-

sona for each of these five Co-Workers. Each of 

these personas has a name, a short description 

and personality traits based on the Big Five Per-

sonality Theory [17][18], varying from openness 

to neuroticism in order to match and complement 

the personas of the users. The goal of the Co-

Workers is to incentivize the user to perform more 

tasks, thus increasing user productivity and help-

ing the user create a bond with WOK; this can be 

accomplished by interacting with the user via text 

where each Co-Worker has a different speech 

dependent of its persona. 

The available Co-workers are the following: Gal 

(Openness), Julian (Agreeableness), Eli (Con-
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scientiousness), Jesse (Extraversion) and Sam 

(Neuroticism). 

For the Co-Workers avatars, geometric shapes 

and color contrast were used to represent the 

persona of the Co-Worker instead of human fac-

es. 

Only one Co-Worker may be active at a time, with 

Gal being the default. 

3.2 Architecture 

Regarding the architecture, WOK follows a micro-

services architecture [19], as shown in the dia-

gram of figure 2, with three services: Facebook 

Handler, Server, and Client-side Handler. 

 

Figure 2: diagram representing WOK’s architecture. 

The Facebook Handler service manages the inte-

raction with the users on the Facebook Messen-

ger platform [20]. This interaction is performed by 

the task provider bot in the Messenger platform 

itself or by custom web pages, inside Webviews 

[21], where the tasks are presented to the users. 

This service accesses a local database where 

Facebook users’ information is stored. 

The Server service acts as the central point of the 

architecture, managing the requests from the 

user-interface (Facebook Handler) and the client-

interface (Client-side Handler). This service ac-

cesses a local database containing all the infor-

mation regarding the tasks.  

The Client-side Handler service generates a 

website where the clients submit new tasks to 

WOK and export the completed tasks, while also 

having access to the information of each task. 

3.3 Technologies and Frameworks 

Regarding the technologies and frameworks uti-

lized in WOK, the task provider bot uses the 

Messaging framework [24] by Facebook for De-

velopers [16] and was implemented using the 

Python [25] programming language. The Python 

language was also used to implement the Face-

book Handler, Server, and Client-side Handler 

services. The Flask module framework [26] and 

the Flask-RESTful API [27] were used for com-

munication among the services. 

Both the Facebook Handler local database 

(where the user information is stored) and the 

Server database (where the tasks information is 

stored) consist of documental databases and are 

represented using the JSON [22] format.  

The tasks are presented to the human user in a 

Webview, using the Webview framework [21] by 

Facebook for Developers. Several APIs by Face-

book for Developers were also utilized to improve 

the user experience, such as the Persona API 

[29], Send API [30] and Messenger Profile API 

[31]. 

All the services are hosted in Heroku [32] and 

both databases are hosted in MongoDB mLab 

[33]. The task provider bot is hosted on the Face-

book for Developers platform. 
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3.4 User-interface and Interaction 

The business model of the user-interface of WOK 

is rather simple, with the user communicating with 

the Co-Worker (task provider bot) inside the Fa-

cebook platform [14] via Facebook Chat or the 

Messenger App [15]. 

The task provider bot then communicates with the 

Facebook Handler Service, serving as an inter-

mediary between the service and the user. The 

communication with the Co-Worker is performed 

via buttons. The Co-Worker replies to the user 

with a text message containing buttons the user 

can press to trigger a text response of the Co-

Worker that may contain subsequent buttons. 

3.4.1 Messenger Profile API – Persistent 

Menu 

The Messenger Profile API [31] is used to set 

properties that define several aspects of the Mes-

senger Platform [14][15] and features, such as 

the Persistent Menu [34], used in WOK. 

One of the challenges of using a task provider bot 

in the Facebook Messenger platform was that the 

bot can't explicitly initiate a conversation with the 

user. The user must first interact with the bot for it 

to respond. So a scenario where the user over-

loads the bot by spamming messages would be a 

possibility. Therefore, we felt a need to control the 

interaction between the user and the bot. A solu-

tion found was the usage of a Persistent Menu. 

A Persistent Menu is a pop-up menu with buttons 

through which the user interacts with the task 

provider bot. The most important feature provided 

by the Persistent Menu is the option to disable 

the Message composer, with the property com-

poser_input_disabled, forcing the user to interact 

with the bot using only buttons (either the ones on 

the Persistent Menu or the ones sent by the Co-

Worker). 

3.4.2 Webview 

Webviews [21] are a feature of the Messenger 

Platform [14][15] where web pages can be loaded 

inside the Messenger. 

A challenge faced was how to represent tasks 

and where the user would perform said tasks. 

Since it would be difficult to represent tasks with 

message bubbles or buttons in the text chat, 

Webviews were chosen to help with this repre-

sentation. 

Webviews consist of embed browser engines 

where pages are loaded inside the Facebook 

Messenger Platform. The tasks themselves are 

presented to the user as web pages inside the 

Webview, as well as the register page, settings 

page, and the tasks completion page. The usage 

of Webviews allows more flexibility and freedom 

in the tasks’ representation. 

The web pages available to the user are the fol-

lowing: 

Categorization Task – where the user performs 

categorization tasks. 

Quality Estimation Task – where the user per-

forms quality estimation tasks. 

Tasks Completion – is a web page that congra-

tulates the user on completing a group of tasks 

with a GIF [35] file. 

Settings – where the user can change the active 

Co-Worker as well as the nickname and notifica-

tion options.  
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Registration – where the user must first register 

to start using WOK. 

The web pages where the tasks are presented to 

the user, as well as the register, settings, and 

task completion pages don’t consist of only plain 

HTML [28], other libraries, plug-ins, and frame-

works were used.  

Regarding the Categorization and Quality Estima-

tion tasks web pages particularly, the generation 

of these web pages is dynamic using two tem-

plates, one for each task type. The templating 

engine Jinja2 [36] was used, allowing the writing 

of code with a syntax similar to Python [25] with 

the usage of special placeholders in the template.  

CSS [37] was used to change and improve the 

visual aspect of the web pages. The JavaScript 

[38] development environment was used on all 

web pages to obtain the recipient_id of the user 

so that the Facebook Handler Service identifies 

the user.  

JQuery [39], a JavaScript library, was also used 

on all web pages for obtaining the recipient_id. It 

was also used both the quality estimation and 

categorization web pages to create animations, 

as well as a progression bar that tracks the group 

of tasks progression. 

The framework Bootstrap [40] was used on all the 

web pages to improve the overall visual aspect, 

making the web pages more appealing to the 

users. 

Slick [41], a Javascript plug-in, was used to 

create a dynamic carousel where the user can 

select a Co-Worker. 

3.4.3 Persona API 

The Persona API [29] allows the creation of Per-

sonas [9] in a bot that carries messaging conver-

sations with end-users in the Messenger Platform 

[14][15]. It is still the bot that sends the message 

in the platform API, but with the usage of this API, 

there is the option to send the message under the 

name of a Persona instead of the bot. 

With the usage of this API, it was possible to very 

easily integrate each of the Co-Workers as Per-

sonas in the Messenger Platform. 

For each Persona created, a new icon will be 

shown with the Co-Worker avatar and all mes-

sages sent by the Persona will be accompanied 

by an annotation above the message that states 

the name of the Persona and the name of the 

page the Persona belongs to.  

3.4.4 Send API 

The Send API [30] is the main API used by WOK 

to send text messages to users along with but-

tons and sender actions. 

Sender actions [10] are used to simulate human 

interaction, either by marking messages sent by 

the user as seen or by simulating the Co-Worker 

is typing a message instead of replying instantly, 

thus making the task provider bot feel more res-

ponsive. With the usage of sender actions, a de-

lay time is defined to simulate the Co-Worker 

typing. 

The Send API is also responsible for the buttons 

[11] sent in the Co-Workers’ replies. These but-

tons are sent inside the message as an attach-

ment.  
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3.5 Client Interaction 

The Client-side handler service is responsible for 

the interaction with the client. Using this service, 

the clients can submit new tasks to be performed 

by the users on the Facebook platform [14][15] 

and obtain the results of the completed tasks. 

The interface for the task submission and retriev-

al consists of web pages and the Client-interface 

handler service is a server that manages these 

web pages. There are two web pages available: 

the task retrieval web page and the task submis-

sion web page. These web pages consist of 

HTML [28] pages that use JavaScript [38], CSS 

[37], Bootstrap [40] and JQuery [39]. 

3.5.1 Task Retrieval 

The task retrieval page allows the user to visual-

ize and filter task data by three different catego-

ries: time, description and response, as shown in 

figure 3. The tasks and these categories are dis-

played in the form of tables, generated from a 

template using the templating engine Jinja2 [36]. 

The task time category displays information of the 

task date and time of submission, average re-

sponse time and date and time of completion. 

The task description category displays the task 

description and word count. And lastly, the task 

response category showcases information re-

garding the users’ responses and completion 

such as the number of responses for the task, if 

the task is completed and the most chosen an-

swer for the task. 

 

Figure 3: task retrieval web page. 

Some task data varies depending on the type of 

the task. For quality estimation tasks, the re-

sponse category will contain a true or false Boo-

lean as the answer. For categorization tasks, the 

preferred category and sub-category will be the 

answer. For this reason, each type of task has its 

table where the tasks of that type are presented 

and the client can alternate between the tables.  

In the task retrieval page, the client can obtain the 

information of the tasks presented in the tables 

using the export option. By using the “Export All” 

and “Export Filtered” buttons the client obtains a 

file with the data of the currently selected task 

category table in the desired format. The availa-

ble formats are CSV [23], TSV [23] and JSON 

[22]. 

The “Export All” and “Export Filtered” actions are 

performed in runtime on the client browser by 

using JavaScipt functions. The task data, pre-

sented to the client in the web page tables, is 

converted to the desired format for the client to 

download. The conversion process utilizes HTML 

DOM [12] to create the downloadable file, as well 

as the templating engine Jinja2 [36] to cycle 

through the tasks. 
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3.5.2 Task Submission 

The task submission page allows the client to 

submit new tasks to WOK by uploading a file with 

the tasks. On this page, the client can select the 

type of tasks to submit: Categorization or Quality 

Estimation; and the format of the tasks file: 

JSON, CSV, and TSV.  

A Quality Estimation task is characterized by the 

task description, a source message, and a target 

message.  

A Categorization task is characterized by a task 

message, a list of categories and, for each cate-

gory of the list, an associated list of subcatego-

ries. 

It is worth noting the task submission page allows 

Quality Estimation tasks to be uploaded in JSON, 

CSV, and TSV format, but for Categorization, 

only the JSON format is accepted. This limitation 

was imposed due to the fact that the number of 

categories and subcategories for this type of task 

can be highly variable. So by using CSV and TSV 

formats to represent this type of tasks due to this 

high variance and each task being represented in 

one line, it would be difficult to determine the 

number of categories and subcategories for each 

task. 

4 Conclusion 

The project developed, WOK, successfully inte-

grates the concept of Wisdom Of the Crowd [6][7] 

in a Crowdsourcing service integrated into the 

Facebook platform [14][15]. Users can register to 

WOK and perform categorization and quality es-

timation tasks. Clients can submit new tasks to 

WOK and retrieve the completed tasks. 

During the development of WOK, two user testing 

sessions were performed. However, due to the 

small sample size of five people during each ses-

sion, the feedback obtained may not enough to 

fully determine what improvements need to be 

made to WOK. To fully grasp the public percep-

tion of WOK and what changes need to be per-

formed to appeal to a larger audience larger-

scale testing sessions are needed, along with 

alpha and beta testing.  

The next step on the development of WOK con-

sists on the implementation of several features 

and functionalities missing in the current version. 

These features consist of the user payment op-

tions by integrating payment platforms such as 

Paypal or MbWay with WOK, so that the coins 

the users receive can be converted into real cur-

rency. Another feature consists of the client-

interface authentication so that the client could 

obtain and access the tasks he published to WOK 

after inserting his authentication credentials in 

task retrieval and submission web pages.  
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