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Overview 

This deliverable presents quality control methods for the human computation                   
processes of the uComp research project, including task progress and reliability                     
measures, cheating prevention strategies, and triggers for incentive mechanisms. 

Cheating prevention is being addressed through strategies customised to the                   
specifics of knowledge extraction tasks, including (i) economic models to ensure                     
cheaters do no better than break­even; (ii) defensive task design to encourage users                         
to put in genuine efforts to carry out the tasks; and (iii) statistical models for quality                               
and agreement enforcement that identify outliers and compare contributor answers                   
against gold standard data.  

Task and progress monitoring during the human computation cycle can also amplify                       
the incentive mechanisms. Monitoring processes can be exposed as REST services                     
through an Application Programming Interface (API), which allows researchers to                   
define alerts or configure automatic behaviour rules. 
 
The HC Framework plays a core part in the uComp project. During the first year, we                               
have designed the framework (e.g., define core task types, agree on an API with                           
partners) and started its implementation by extending MOD’s existing application                   
framework for social media platforms. The following system features have been                     
implemented: multi­channel deployment and social logins to ensure that games can                     
be played from mobile devices; viral notification system, allowing the possibility to                       
invite friends (other options to follow); a bridge to CrowdFlower, allowing the                       
publication of game elements as ​Human Intelligence Tasks (HITS) on mechanised                     
labour marketplaces. 

In the second year, the API was tested and reviewed within a small team, to ensure                               
the stability of the code, the clarity of the documentation and also the range of the                               
functionality of the API. During the process a small subset of partners used the API to                               
test their use cases. The feedback of the testers was used to address several minor                             
issues and extend the documentation of the API in cases where the initial version                           
was unclear. Since the API of the system is a very central component that cannot be                               
changed easily once it is being used by many people, this process was carefully                           
planned and executed.  

At first the game was intended to only use the login capabilities of Facebook, but in                               
order to maximize the number of possible participants (and create a generic login                         
framework for other projects as well), a more comprehensive Single­Sign­On                   
component (using Shibboleth and SimpleSAMLphp) was created. The core                 
SimpleSAMLphp functionality was extended with custom plugins to authenticate via                   
Facebook, Twitter and Google. This should allow all interested players to participate                       
in the game. The authentication framework set the stage for launching two concrete                         
game applications, the the ​Language Quiz​ and the ​Climate Challenge. 
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The crowdsourcing engine and the individual game components were continually                   
refined based on the feedback from beta testers and early adopters. Special                       
emphasis was placed on the interaction design ­ e.g., the scoring and engagement                         
mechanisms, as well as the flexible support of different task types ­ e.g., questions                           
where the correct answer will never be known, or questions where the correct answer                           
will be determined at a future point in time (in the former case, the points are based                                 
on the mean answer of all players; in the latter case, the points are awarded ex post                                 
once the correct answer is known). 

Applications 

Climate Challenge 

The ​Climate Challenge is an online competition in the tradition of games with a                           
purpose that combines practical steps to reduce carbon footprint with predictive tasks                       
to estimate future climate­related conditions. The application is designed to increase                     
environmental literacy and motivate users to adopt more sustainable lifestyles. Its                     
feedback channels include a leaderboard and a visual tool to compare answers of                         
individual players with (i) the average assessments of their direct social network                       
contacts as well as the entire pool of participants, (ii) a selected group of experts, and                               
(iii) real­world observations (Scharl et al., 2015).  
 
The Climate Challenge supports the following task types: 

● Ten ​multiple choice questions per month, which are related to the topic of                         
climate science. Since the answers to these questions are known, the players                       
will get immediate feedback on the correctness of their answer. The players                       
will get points for the right answer, and a point penalty for wrong answers. 

● Opinion poll obtain survey­like results from players ­ for example, asking them                       
whether they think governments should regulate the release of greenhouse                   
gases, and to what extent depending on assumed cost factors. Opinion polls                       
are bonus challenges, there is no fixed amount of monthly tasks. They offer a                           
more open alternative to multiple choice questions ­ more flexible to use (e.g.,                         
in cases where there is no correct answer), and should appeal to a wider                           
audience when tied to current events. 

● Fifty ​sentiment detection ​tasks per month, where the players state whether                     
they perceive certain words or phrases as positive, neutral or negative.                     
Correct answers for this task type are not immediate available, as the                       
assumed correct value will be calculated as an average once a certain task                         
has been evaluated by ten different players. Therefore, points are distributed                     
ex post based on how closely a player’s assessment matches the average                       
rating by other players.  
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● A monthly ​prediction task​, which is promoted in a cooperation with ​Climate                       
Program Office of the ​National Oceanic and Atmospheric Administration                 
(NOAA), where the players are asked to predict future environmental                   
conditions ­ e.g., ​What percentage of land area in the Northern Hemisphere                       
will have a "White Christmas"? ​Three experts will also provide their answer to                         
the monthly question. After the real­world answer is known (typically through                     
actual measurements), the players are being awarded points depending on                   
how closely their answer matches the observed value. A diagram lets them                       
compare their own assessment with the average predictions of climate                   
scientists, the predictions of all players, and the observed value. 

● Five ​pledges ​per month ask participants for feedback on recommendations                   
for reducing energy consumption and making sustainable lifestyle choice.                 
They can declare if they have already adopted the recommendation, rate the                       
environmental impact of this action, and share accepted pledges via their                     
social media channels. 

Each task type has a different mechanism to distribute points. For the prediction and                           
sentiment detection tasks, the players will receive the points once the correct                       
answers are available (i.e., at a future point in time). For multiple choice question,                           
players will receive points immediately depending on whether the answer was correct                       
or not. For pledges and opinion polls, players will receive a certain amount of points                             
just for participating, because the task type does not have a right or wrong answer. 

Since the main goal of the Climate Challenge is not only to collect answers, but also                               
to raise awareness, the promotion and community aspect of the game has to be                           
treated different than in the Language Quiz (Scharl et al., 2015), which will be                           
presented in the following section. As Sabou et al. (2014) noted there are three                           
different categories of crowdsourcing paradigms, and it is hard to mix the monetary                         
reward system of Crowdflower with a gameplay­driven and altruistic reward system                     
of the Climate Challenge. Instead, social media channels such as Facebook and                       
Twitter were used to promote the game and create a stable community. This                         
approach is also supported Huberman (2008), observing that ideas shared through                     
friends’ activities spread across social networks and can benefit the reach of a                         
crowdsourcing application by creating widespread attention. 

Another special aspect of the Climate Challenge is the recurring nature of the tasks.                           
Inevitably, there is is a period where a prediction task is “open” for answers, followed                             
by a waiting period until the real­world answer becomes available. Then the next                         
prediction question can be asked. To account for this delay, and as an incentive                           
measure, monthly game rounds were introduced where only a certain number of                       
tasks per task type are being made available. This approach ensures that players will                           
always find new tasks at the beginning of each month, and have a incentive to return                               
to the game to find out about the correct answer to the previous question.  
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The created community was used as a platform to promote the new round each                           
month, supplemented by e­mail notifications and Facebook announcements (to the                   
approximately 2,500 followers of the Facebook community page) that new results                     
were available. This approach was used as a regular reminder to re­activate players                         
back every month, and to keep them engaged. 

Since its launch in March 2015, the Climate Challenge attracted 3,236 unique users                         
as of December 2015. From those, 644 created a user­account in the game leading                           
to a high conversion rate of 20%. Out of those 644 users, 554 became active players.                               
In total the game collected 680 prediction answers, 4,316 multiple choice answers,                       
15,979 sentiment answers, 2,003 pledge answers and 34 answers to the recently                       
introduced opinion poll. 

Language Quiz 

The approach of the ​Language Quiz ​differs significantly from the ​Climate Challenge​,                       
even though both games are built upon the same framework. Instead of creating                         
environmental awareness and promoting sustainable lifestyle choices, the Language                 
Quiz aims to acquire multi­lingual language resources for research purposes. 

A flexible and open architecture to support multiple languages, different types of task,                         
and the inclusion of third­party tasks were among the key factors that have guided                           
the development efforts. Conceptual insights gathered from analyzing the results of                     
the ​Sentiment Quiz​, a game with a purpose to assess sentiment terms (Scharl et al.,                             
2012), also influenced the design of the ​Language Quiz ­ although the two                         
applications are based on a completely different technology stack. 

 
Figure 1.​ Main interface elements of the uComp Language Quiz  1

1 ​quiz.ucomp.eu 
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To open the game engine for use by the partners of the project, an API was created                                 
which allows approved partners to send tasks to the game. Currently, Language Quiz                         
supports multiple choice and sentiment assessment tasks, on both a term level and a                           
a sentence level (the latter serving either stand­alone statements, or highlighted                     
sentences in a context of a whole paragraph). When uploading the task data, the                           
project owner can decide if the tasks should be sent (i) to the game, (ii) to                               
CrowdFlower, or (iii) to a hybrid workflow that uses CrowdFlower to recruit game                         
participants. The flexibility of this approach increases the usefulness of the                     
framework as an evaluation tool, especially when the size of a community and its                           
engagement level are difficult to assess ​ex ante​, or if the task is rather repetitive in                               
nature. This is often the case when acquiring language resources, as compared to                         
games with a purpose such as the Climate Challenge, which offers higher intrinsic                         
motivation due to a limited amount of handpicked monthly tasks in a domain that is                             
often characterized by altruistic motivation. Since the ​Language Quiz ​does not follow                       
such a curated approach, the quality of the questions can vary. 
 
The mechanics of the game were also adapted to support the hybrid scenario. If a                             
user is sent to the game via Crowdflower, he would receive 20 questions. Upon                           
successful completion of the game rounds, the user will receive a code which he can                             
enter in his Crowdflower task to be paid. Since only the highest­rated Crowdflower                         
users were being targeted, the quality of the results were correspondingly good. To                         
filter out cheating players, each Crowdflower user has to answer three gold standard                         
questions. In the case of a wrong answer on a test question, the user does not                               
receive Crowdflower payments, and his answers will be deleted from the game. This                         
ensures a consistent high quality of the obtained results.   
 
The hybrid support of native gaming and paid Crowdflower evaluation means that the                         
task uploaders have the chance to leverage the benefits of both crowdsourcing                       
categories depending on the requirements of the given task. The paid tasks also                         
improve the user experience of the native game participants, since the correct                       
answers and related game point calculations are available sooner. As Sabou et al.                         
(2013) have identified, games with a purpose and mechanized labour have different                       
pros and cons in the categories speed, cost and quality of answers ­ using the                             
uComp framework, task providers can make the decision for each task individually. 

Since its launch in October 2015, the Language Quiz attracted 814 unique users. 579                           
of these users created a user account, and 525 became active players. Out of the                             
525 active players, 503 were contacted via the Crowdflower campaign option. The                       
game was also promoted at RANLP’2015 and through social media. 347 users                       
became active players who submitted valid answers, 178 failed the test questions. In                         
total 12,283 valid answers were submitted to the game, 7,459 of those answers                         
where paid via Crowdflower and 4,824 where organic answers from the players.  
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Further promotion activities by USFD are planned for early 2016, pending ethical                       
approval from the ethics committee. The approval is required since we will be                         
recruiting human participants via the Univerisity’s volunteer list and also via the                       
University run GATE users community list.   

 
Progress Monitoring  

The progress monitoring serves as an incentive mechanism to engage the players.                       
The uComp framework uses a dynamic level bar below the question box, to show the                             
user at which level he currently is and where other players are on the same level                               
(displayed as a horizontal bar that indicates how far other players are ahead or                           
behind the user). This tool was designed to motivate the user to play more because                             
he can always see how close other players are positioned around him and by playing                             
the game the user can see his avatar bypass the other users to reward him visually                               
for actively playing the game. 
 
Another real­time indicator is the monthly high score table in the right sidebar, which                           
shows the overall top three scores as well as the two participants who rank                           
immediately before and after the player. This tool was designed to visualize the                         
overall position of the player and to show how much distance is between the player                             
and the top players. Like the level indicator, its dynamic updates are intended to                           
encourage the players to keep playing, as they will always be visually rewarded by                           
watching their avatar climb up the leaderboard. 
 

 
Figure 2. ​Progress page of the Climate Challenge 
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Another incentive to motivate players are the dynamic progress bars shown in Figure                         
2, which indicate how many of the monthly tasks in each category have already been                             
solved by the player ­ e.g., if a player has answered two of the five pledges, the                                 
corresponding bar on the progress monitor will be at 40 percent. This feature aims to                             
trigger the user’s desire for completion while they have not answered all the monthly                           
questions. At the same time, the component serves as a navigational aid. Users can                           
click on the desired task type to only show questions of this type as long as new ones                                   
from the monthly pool of questions are available.  
 
The progress page also includes an archive with historic performance data in order to                           
amplify the motivation to complete the monthly set of questions. With a similar                         
intention, the game offers a leaderboard (see Figure 3) that lists the top three                           
players of each month. This feature complements the progress page archive and the                         
dynamic sidebar elements, designed to support the players’ long­term motivation and                     
to grant them “bragging rights” as they become part of the official history of the game. 
 

 
 
Figure 3. ​Leaderboad of the Language Quiz 
 
In addition to the progress indicators for players, the Language Quiz as an open                           
platform for trusted third parties to upload their own tasks provides a progress                         
monitoring system for administrators as well (the Climate Challenge with its curated                       
system of monthly tasks does not require such a feature). This system is embedded                           
in the API. After creating a job for the game, the task owner will receive a Job ID.                                   
Afterwards he can send a status request with the ID to the game. This works both for                                 
Crowdflower and game tasks. The returned result indicates if the job has been                         
completed; and, if not, how many answers still have to be collected. For game tasks,                             
it is also possible to request the preliminary set of answers collected up until now,                             
even if the job has not yet been completed. 
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Quality Control 

Measures of quality control vary according to the type of task, and according to the                             
application. Quality control measures in the Climate Challenge, for example, are only                       
required for specific tasks ­ e.g. the multiple choice questions or the language                         
resource acquisition task for assessing the sentiment of extracted climate change                     
keywords. 

Climate Challenge 

Task types such as the pledges or the polls, where the answer is a matter of opinion                                 
and cannot be considered right or wrong, do not yield quality metrics. Similarly,                         
answers to the prediction questions cannot be immediately evaluated because the                     
real­world answers are not known when the question is asked. The multiple choice                         
questions, by contrast, are instantly evaluated and the user will receive points for                         
right answers and a point penalty for wrong answers. In all four cases it is not                               
possible for players to cheat.  

For the sentiment detection tasks in the Climate Challenge (as well as all tasks in the                               
Language Quiz), however, the computation of quality metrics is important. One                     
possible approach would be the evaluation of users based on gold standard                       
questions. Because of the recurring nature of the game and the limited testing ability                           
of the other task types, a cross­validation approach has been chosen (which can be                           
configured via the uComp API) ­ collecting a total of ten answers per question. The                             
“correct” sentiment will be determined based on the mean of the assessments, and is                           
then used to award game points. The standard deviation of the received answer                         
serves as an indicator of ambiguity, and can be used to decide whether the acquired                             
language resources are valid and should be considered for further processing. 

Language Quiz 
 
Cheating prevention becomes essential in the case of the Language Quiz, which                       
offers the option to send tasks to Crowdflower and/or to recruit game participants via                           
Crowdflower. The API allows developers to include gold standard data in their set of                           
uploaded tasks. This data is then forwarded to Crowdflower to include test questions                         
and refuse payment based on the number of failed tasks.  
 
Hybrid Crowdsourcing Model. ​If Crowdflower is only used as a promotional tool to                         
recruit players for a certain task, there are two systems in place to prevent cheating: 

● Users have to insert a code in the Crowdflower submission form, which they                         
will receive after having answered 20 questions in the game. This code is a                           
complex set of characters and special characters, which cannot be guessed.  
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● Crowdflower allows to specify a minimum time that it usually takes to                       
complete a task (filtering out users who do not provide a genuine answer);                         
e.g. if the minimum time is set to two minutes, but the answers is received                             
within 30 seconds, it can be assumed that the user has not really tried to                             
solve the problem. 

 
Test Questions. ​If Crowdflower is used to the generate the results (i.e. the uComp                           
API only serving as an interface between the task owner and the crowdsourcing                         
marketplace), every player has to correctly answer three test questions as part of the                           
batch of 20 questions that need to be answered to receive payment. This flags users                             
who try to cheat, or those who are lack the expertise for a specific task type (e.g. a                                   
lack of language skills). Answers of players who fail one test question will be                           
disregarded, and they will not receive the payment. This system will be explained in                           
advance to ensure that players pay attention to the quality of their answers.  
 
Player Selection. ​The Crowdflower marketplace distinguishes three level of players,                   
depending on the average quality of their answers. If tasks are made available to all                             
levels, they will be solved more quickly at reduced accuracy. The quality                       
requirements and additional complexity introduced by redirecting participants to the                   
game interface suggests to only consider Level 3 players to solve the tasks, except in                             
very time­critical situations. Those players will always be more careful when solving a                         
task, as they risk their Level 3 status if they fail too many test questions. 
 

Incentive Mechanisms 

Crowdsourcing strategies can be classified into three categories (Sabou et al. 2014):                       
mechanised labour ​offering financial rewards, ​games with a purpose ​with gameplay                     
incentives, and approaches based on ​altruistic work​. The Language Quiz uses the                       
first two strategies, while the Climate Challenge relies on gameplay features and                       
altruistic incentives. 
 
Ranking System. ​The main incentive mechanisms in the Climate Challenge are                     
traditional gameplay mechanisms, which are used to engage the users: (i) a real­time                         
leaderboard that shows how they bypass other players and rank higher while playing                         
the game; (ii) a leaderboard with historic data on the top three monthly players, and                             
(iii) a leveling system to motivate users to reach higher levels and surpass their                           
previous record. 
 
Sharing of Game Content. ​Players can also invite their friends to participate in the                           
game, in general or specific to certain tasks ­ players can use Facebook, Twitter,                           
Google+ or E­Mail to notify others when they accept a pledge. A strong incentive to                             
share are bonus points that players receive when their friends follow their invitation.  
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Prizes and Bragging Rights. Each month, the best players receive small prizes such                         
as coffee mugs or t­shirts, which on purpose do not represent a significant monetary                           
value. But even with this physical reward system in place, we consider the in­game                           
mechanics and the achieved bragging rights as the most important incentives. The                       
game relates to climate change as an important environmental topic, where players                       
can demonstrate their knowledge vis­à­vis other players and friends. Previous work                     
has shown that games that tackle a specific domain will benefit from the intrinsic                           
motivation of supporting a good cause (Rafelsberger and Scharl 2009). 
 
Notification System. ​Another mechanism to motivate players are push notifications                   
via the Facebook API and/or E­Mail notifications, have proven to be a very effective                           
tool to (re­)engage players at the start of a new monthly game round. Users who                             
have signed up are notified once new answers to their open questions are available.                           
Notifications are only sent out once or twice each month, to minimize the risk of                             
loosing subscribers. Weekly updates only go to players who play regularly, the other                         
players will just receive rare reminders if they want to rejoin the game or other major                               
announcements such as the final game round of the year. Players have the option to                             
unsubscribe from the notifications and not receive any E­Mail or Facebook                     
notifications at all. 
 
Multilinguality. ​For the Language Quiz, a major benefit of using Crowdflower as a                         
promotional tool is the ability to recruit native speakers in many different languages                         
(Sabou et al., 2014). Since the support for different languages is a key feature of the                               
Language Quiz, this feature is very important for the overall success of the game.                           
Players also remain motivated because they know that the task would contain test                         
questions and that their payment (and indirectly their Crowdflower level) depends on                       
the accuracy of their answers. 
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Summary 

The human computation framework of uComp is flexible and modular in terms of                         
progress monitoring, quality control, and incentive mechanisms for different types of                     
tasks. This flexibility is reflected in the development and launch of two rather different                           
applications, the Climate Challenge and the Language Quiz: 
 

● For ​gameplay­driven games like the Climate Challenge, incentive               
mechanisms include leaderboards, real­time level indicators and progress               
graphs. Cross­player validation prevents cheating, while social sharing and                 
other social display mechanics increase the applications’ visibility. 

 
● Task­centric ​games like the Language Quiz can benefit from promotional                   

campaigns on marketplaces such as Crowdflower to recruit players and                   
kickstart the game. This approach includes test questions and leverages                   
internal  Crowdflower mechanism (e.g., selecting only Level 3 users). 

 
The human computation framework of uComp is well suited to handle both type of                           
games, and includes the necessary tools to keep heterogeneous user groups                     
engaged while ensuring ensure a consistent high quality of answers. 
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