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Abstract 
We introduce a case study focusing on investigating the 
human centered collaborative efforts of big data 
sharing via a linked system. In this study, we connect 
the qualitative analysis at both individual and 
organizational levels and the quantitative analysis at 
the organizational level. This study contributes to 
addressing the workshop topic about how to connect 
across levels of analysis. 
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Introduction 
The fast development of information technologies and 
scientific instruments has largely facilitated the 
generation of big (scientific) data. For many scientific 
domains, big data include not only expert-generated 
data, but also a substantial portion of data that are 
collected or processed by non-specialists. For example, 
in the domain of biodiversity, the volume of geographic 
distributed data has increased largely due to including 
volunteer monitoring data and crowdsourcing efforts. 
Any member from the public can collect biodiversity 
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data that includes but are not limited to a digital 
voucher (e.g., photo, audio, or video of an organism), 
time and location of observation. Whenever internet 
access is available, they can share their data directly 
with biodiversity scientists. Or they can upload their 
data to any where they like in online environments, 
such as Flickr, without being aware that their data 
might have reached a research level of acceptability.  

However, these data are usually distributed widely in 
online environments, many of them are not easy to find 
and are not ready to use [5]. In order to make the data 
more accessible and useable by data users, information 
systems that link data from different sources have 
emerged [5]. This type of systems is called a linked 
system, such as Global Biodiversity Informatics Facility 
(GBIF, www.gbif.org/) and Encyclopedia of Life (EOL, 
www.eol.org/) in the domain of biodiversity.  

Previous research on big data sharing has been focused 
on developing sharing technologies [1, 4, 8]. There is 
limited research that has incorporated qualitative 
methods into investigations of human centered efforts 
that are necessary to aggregate and share large-scale 
data through the linked systems. The goal of this 
research is to fill this gap and answer the question: 
“what are the collaborative efforts made by human 
actors when sharing big data with a wider audience?”  

Here we introduce our research about studying a case 
of collaborative big data sharing. Then we discuss how 
it contributes to address the following workshop topic: 
Connecting across levels of analysis: How can we 
integrate the analysis of personal data with large-scale 
data? 

Studying Collaborative Big Data Sharing 
We adopted a case study method, choosing a linked 
system named Encyclopedia of Life (EOL, 
www.eol.org/) as the study case. EOL brings 
comprehensive information about all named life on 
earth from hundreds of content partners (i.e., data 
providers) into the same online place, which is freely 
accessible to anyone with an Internet connection in the 
world [6]. At the time of writing this abstract, EOL has 
327 content partners who contribute to 3.5 million 
distinct pages for taxa; 1.3 million of these pages 
contain detailed information (i.e., scientific knowledge 
and different forms of science data) about a specific 
organism.  

In order to study the human centered efforts about 
making the large amount of data sharing possible from 
content partners to EOL, we designed a three-stage 
research approach:  

§   Understanding the contexts of data sharing by 
investigating the characteristics of organizational 
level content partners;   

§   Understanding the human centered collaborative 
effort by investigating the interaction of individual 
human actors between the content partners and EOL 
on collaborative data sharing;  

§   Understanding the content partners’ data sharing 
patterns by investigating their data contribution 
history on EOL.    

 
Different dimensions of data are collected for these 
three stages, offering a form of data triangulation. So 
that the analysis results can be validated from different 
perspectives [7]. For the first two stages, a directed 



 

content analysis method [3] was adopted to analyze 
the data.  

Stage One: Data sharing contexts 
For the first stage, we collected public viewable web 
page and documentation contents that contain 
information about who a content partner is, what it 
values, and what it usually does. Till now, this data was 
collected for all EOL content partners (N=327).  

The first round of analysis allows us to identify six 
types of content partners at the organizational level: 
venerable organizations, repositories, citizen science 
initiatives, social media platforms, education 
communities, and subsidiaries [2]. The analysis also 
enables us to identify who the individual data creators 
are and what data they created in what online 
environments and why. The data creators include 
researchers, photographers, undergraduate students, 
naturalists, and any other ordinary internet users who 
are not biodiversity related professionals.  

Stage Two: Human Centered Collaborative Efforts 
For the second stage, we collected archived 
communication records (e.g., emails, internal 
messages) between each of 38 content partners and 
EOL. Most of this data was collected in 2014. The 
number of content partners was decided by using 
stratified random sampling methods to choose the 
same percentage of content partners among those who 
officially registered as EOL’s content partners in 
different years (2009-2014). Sampling ended when 
data saturation was achieved.  

The analysis of the second stage indicates that: 

§   The individual human actors involved in collaborative 
data sharing efforts on EOL include project 
administrators, data managers, developers, and 
individual data creators;  

§   The efforts contain three major parts: (1) achieving 
manual agreement on the sharing contents and 
methods; (2) preparing data and building 
technological data sharing connectors; and (3) 
maintaining sustainable data sharing; 

§   The six types of content partners have different 
influences on how the human actors from content 
partners and EOL collaboratively finished the tasks in 
each of the three parts. The influences come from 
individual data creators’ needs and focus of attention 
of the content partners. 

 
The collaborative efforts were reflected by the 
interactions between the individual human actors from 
the content partners and EOL. The interactions were 
mainly focused on sense making, decision making, and 
carrying out the decisions, which formed the content 
partners and EOL’s organizational practices and 
identities [9]. 

Stage Three: Data Sharing Patterns 
For the third stage, we collected the 38 content 
partners’ contribution history records. These records 
include the number of species pages that contain the 
data shared by the content partners and the usage 
statistics of these pages for each month since each 
content partner began to publish data on EOL. This 
data was collected in 2015. The third stage of analysis 
is still ongoing while writing this abstract. The aim of 
this stage is to reveal the outcomes of data sharing 
collaboration carried out by the human actors.  



 

Addressing the Workshop Topic 
In this research, we investigate how human actors 
collaboratively share large-scale biodiversity data 
through a linked system. Our data was collected and 
analyzed across the individual level and the 
organizational level, including qualitative content 
analysis and large scale quantitative data sharing 
pattern analysis. These levels of analysis are 
inseparable and complementary to each other. 
Connecting these levels of analysis leads to a better 
understanding of collaborative big data sharing.  

The three-stages approach adopted in this research 
provides examples of how to connect different levels of 
analysis (Table 1). The first stage shows the connection 
of analysis of personal level data (i.e., individual data 
creators and providers’ identities, data collection 
behavior and motivation) and the large scale data 
sharing contexts (i.e., six types of content partners). 
The second stage shows the connections of the analysis 
of personal level data (i.e., personal emails and 
messages) and organizational data sharing practices. 
Integrating the third stage with the previous two stages 
enables us to learn not only the contexts and processes 
of building collaborative sharing partnerships, but also 
the reasons behind different data sharing patterns 
among diverse content partners.  

In sum, we introduce our research and hope to provide 
insights on how to connect and integrate the micro 
level analysis (i.e., individual and personal data) and 
the macro level analysis (i.e., data sharing contexts, 
organizational practices of data sharing, and data 
sharing patterns) when studying collaborative big data 
sharing in a specific domain.  
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and different levels of analysis. 


