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Computational OR NOT
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Computational OR NOT

https://drhailiang.com/ 4

Quantitative

62%

Qualitative

38%

Non-Computational Studies

0 20 40 60 80 100 120 140

Content/Text Analysis

Network Analysis

Survey

Quantitative Methods

Computational Non-Computational

Please do not cite or distribute. Results are not final.



Empirical Limitations
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Knowns and Unknowns

• Collective action/ Social 
Movements
• Mobilization (e.g., Jost et al., 2018)

• Opportunities & resources (exchange 
info. /emotions/diffusion)

• Network structures, e.g., core–
periphery (Barbera et al., 2015; 
Steinert-Threlkeld, 2017)

• Frame/framing
• Collective action frames and 

collective identity (Gamson, 1989; 
1993)

• Semantic network, e.g., distributed 
framing (Ince et al., 2017), cascading 
activation (Aruguete & Calvo, 2018)

• Connective Action/ Networked 
Social Movements
• Leaderless/decentralized/diffused

• Lack of formal organizations or 
leaders (Castells, 2012)

• Lack of stable opinion leaders (Liang 
& Lee, 2021)

• Organization
• Affect (especially, anger; Castells, 

2012)

• Personalized action frames (Bennett 
& Segerberg, 2013)

• Attention competition (Liang & Lee, 
2022) 
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A Systematic Archive
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Measuring Leaderlessness

1) Consider the number of @-mentions (being mentioned, retweeted, or replied 

to) received by each participant in a protest movement as an indicator of that 

participant’s influence.  

2) Divide each protest movement dataset into k periods sequentially according to 

its activity (so that the number of tweets would be the same in each period), where 

k is a variable. Dividing into periods with equal time lengths will lead to some 

periods being extremely active, and the unequal distribution of influence depends 

on the number of tweets (Liang & Lee, 2022). 

3) Select the top 1% (if 1% > 20, otherwise select the top N = 20) mentioned users 

as leaders in each period; based on our experiments, the beta diversity (see step 4) 

in d is not dependent on the selection of N.  

4) Calculate the beta diversity (β), borrowed from the biology literature (Baselga 

& Orme, 2012), to quantify the overall diversity or the instability of leaders across 

periods. Beta diversity ranges from zero to one (zero means all leaders are the 

same; one means all leaders are different). Since the number of periods k is a 

variable, we calculate βs for k in [2:10, 20, 30, 40, 50, 60, 70, 80, 90, 100].  

5) Beta diversity naturally increases with k (k = 1, β = 0; k = +∞, β = 1) because 

larger divisions (i.e., with a smaller k) are associated with a higher likelihood of 

overlap and are thus less diverse. To solve this problem, we calculated different β 

values for different values of k and plot the curve as presented in Figure 1 

(upper). The curves (each curve represents one protest movement) follow 

exponential distribution in general. Therefore, we can use the area under the curve 

(AUC) to measure the overall leaderlessness of a given protest movement. This 

measure is independent of the selection of k. 
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Measuring Leaderlessness
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Leaderless Coordination & 
Mobilization
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Discussion 

• To generalize social movement studies
• Systematic archiving 

• Leaderless but organized (mobilization & coordination)?
• - coordination

• + mobilization 

• online vs offline

• Under what conditions?

• Role of social media?
• What if there is no Twitter

• Big (social media) data or computational methods

• Ongoing work
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