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The digital revolution has transformed the way 

science is communicated to the public. The rising 
popularity of social media has enabled the public to 
engage with science and scientists, and for scientists to 
connect with the public in more direct ways. These 
interactions represent a wealth of digital data that 
could be harnessed to provide insights into the 
processes and outcomes of social media science 
communication. However, despite the availability of 
big data from these digital footprints, research into 
social media science communication is scant [1]. Our 
research took a machine learning approach to study 
space science-related social media engagement. 
Specifically, we examined the content of space 
science-related social media messages to answer three 
questions: 1) what are the ingredients of engaging 
space science-related social media messages? 2) what 
are the overarching topics that emerge from space 
science-related social media conversations? 3) does 
social media engagement with scientists improve trust 
in science? 

To address the first question, we used supervised 
learning (a machine learning method that learns from 
labeled training data to predict the labels of new data) 
to investigate the features (i.e. characteristics) of 
highly engaging messages, e.g. highly retweeted tweets 
and shared Facebook posts. It is hypothesised that 
these messages contain certain psycholinguistic 
features that are unique to the field of space science. 
We built a predictive model to forecast the engagement 
levels of social media posts. By using four types of 
features—individual and sequence of words (which are 
termed n-grams), psycholinguistics, grammar and 
social media-specific features—we were able to 
achieve prediction accuracies in the vicinity of 90% 
using three supervised learning algorithms (Naive 
Bayes, linear classifier and decision tree). We 
conducted the same experiments on social media 
messages from three other fields (politics, business and 
non-profit) and discovered several features that are 
exclusive to space science communications: 
authenticity, visual elements, anger, hashtags, and a 
tentative tone.  

To address the second question, we used topic 
modeling to extract the topics from a corpus of social 
media comments from the public. This part of the 
study is exploratory in nature and uses an unsupervised 
method called Latent Dirichlet Allocation (LDA) to 

uncover previously unknown topics within a large 
body of documents. Preliminary results indicated a 
strong potential of topic model algorithms to 
automatically uncover themes hidden within social 
media chatters on space science-related issues, with 
keywords such as ‘exoplanet’, ‘water’ and ‘life’ being 
clustered together forming a topic (i.e. 'Astrobiology'). 
Results also demonstrated the freewheeling nature of 
social media conversations, while providing evidence 
for the role of these platforms in facilitating 
meaningful exchanges among science audience. Taken 
together, these findings indicate the potential for space 
scientists to initiate and influence the discourse around 
space science-related issues on social media.  

For the third question, we hypothesise that social 
media engagement with scientists improves trust in 
science. We focused on space science-related 
conversations on Twitter. To test our hypothesis, we 
developed a machine learning approach to predict the 
trust links between members of a network by using two 
types of features: network graph features that capture 
the relationship of a node to the rest of the network, 
and triad features that attempt to infer the relationship 
between two nodes through their joint relationship with 
third parties. We predict that a network that involves 
public – scientists conversations will yield higher trust 
values (i.e. more trust links) than a network that 
involves only public – public conversations. In other 
words, while the objectives of astrobiologists engaging 
with social media may be myriad, the actual outcome 
is the activity improves trust among public audiences. 
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