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ABSTRACT 
The present study analyzed the differences in the language usage 
between pro-ISIS users and random users on Twitter. Based on 
the literature, it was expected that, when comparing the tweets 
from both samples, distinctive patterns would be found on their 
usage of similar linguistic categories. This observational study 
compared a dataset of 105 pro-ISIS users with 91 random Twitter 
users, both collected between 2015 and 2016. The Linguistic 
Inquiry Word Count (LIWC) software was employed to analyze the 
terminology used by both groups from a quantitative perspective. 
Relevant LIWC categories used in previous studies were included 
in the assessment. ISIS supporters used significantly more third 
person plural pronouns and less first person singular and second 
person pronouns. They also used more words related with death, 
certainty, and anger than the random group, along with more 
words containing six letters or more. Finally, more negative 
language and tone was used by the pro-ISIS group. The language 
used by ISIS supporters on Twitter was discussed, as well as 
comparisons to relevant studies on other political extremists. 
Ultimately, our results suggest that broad similarities in language 
usage exist between ISIS supporters and other extreme ideologies. 

Introduction 

The recent wave of jihadi terrorist attacks in Europe has led to an increased interest in the 
study of Islamic radicalization. Research has focused on obtaining information about the 
profiles of jihadists who have already been radicalized, aiming to understand which 
factors contributed to this process, especially after the growth of domestic terrorism in 
Western countries (Aly & Striegher, 2012; Halverson & Way, 2012). However, the only uni
versal conclusión reached by the academic literature is that there is no specific profile 
related to jihadi radicalism (Doosje et al., 2016). This has represented a significant 
problem for Law Enforcement Agencies (LEAs), making the task of identifying radicalized 
individuáis exponentially more difficult. Still, although there is no single jihadist psycho-
logical archetype, research has demonstrated that several risk factors often seem to 
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play a key role in radicalization. While the task of identifying radicalized people accurately 
is still a difficult task (Pisoiu, 2013), knowing and understanding these risk factors can be 
helpful in understanding this process. 

Online Social Networks (OSNs), including Twitter and Facebook, present academic 
research with new methodological opportunities to understand this phenomenon. 
Notably, researchers can non-invasively gather publicly accessible user data from the 
application programming interface (API) of OSNs for statistical analysis. With this ability 
to access data to understand the psychological characteristics of both individual users 
and groups, some of the risk factors that are generally agreed to exist have been outlined 
by the authors when analyzing their online profiles (Gilpérez-López, Torregrosa, Barhamgi, 
& Camacho, 2017; Lara-Cabrera et al., 2017). Indicators related to these risk factors are 
reflected in online profiles through text posts, images, memes, music, hashtags and 
more. Both Twitter and Facebook (two of the most used OSNs) store this data. Social 
media posts have been found to be indicators of mental health, religious orientation 
and other psychological factors Coppersmith, Dredze, and Harman (2014). The way 
people express themselves is, ultimately, a reflection of their psychological states. There-
fore, research on linguistic pattems could potentially be helpful for identifying individuáis 
who are at risk of radicalization, or who are already radicalized, if the content of their 
online posts can be found and analyzed. This is why online rhetoric can be potentially 
useful in understanding the linguistic characteristics of radicalized users on OSNs (Gil
pérez-López et al., 2017). 

This article aims to compare the linguistic indicators extracted from Twitter profiles of 
ISIS supporters with a random sample of users from the same OSN. The objective of this 
comparison is to test the outcomes from previous literature with a larger sample, which 
will eventually be useful to determine linguistic differences between both groups. 

Online social networks in research 

For terrorist organizations, the Internet and OSNs have allowed such groups and their sup
porters to share content to a broad audience, interact with other radicalized users, recruit 
more followers and even plan terrorist attacks (Wright, 2008). The development of new 
web platforms has contributed to the radicalization of some individuáis for the jihadi 
cause, first with blogs, then with open OSNs, such as Facebook or YouTube, and finally 
with encrypted networks, such as Telegram (Edwards & Gribbon, 2013; Rowe & Saif, 2016). 

ISIS has successfully taken advantage of these different online platforms. Notably, ISIS 
and Al Qaeda currently use OSNs for supporting their movements, proselytizing, recruit-
ment, intemal Communications, and military education (Chatfield, Reddick, & Brajawi-
dagda, 2015; Weimann, 2014). Furthermore, they have also presented their acts, 
achievements and ideas on Twitter threads unrelated to jihadism (FarweII, 2014). This 
includes using trending terms, or hashtags, followed by several people (like those 
related to sports events). They have also used these platforms in a non-isolated way, 
which allows them to redirect users from one OSN to another, reducing the effectiveness 
of bans of jihadi content on a specific platform (Klausen, 2015). Both govemments and the 
online platforms alike have attempted to combat radical groups and sympathizers from 
the social networking sites. Notably, between August 2015 and December 2016, Twitter 
suspended 636,248 accounts promoting or supporting terrorism, which has led to jihadist 



supporters abandoning Twitter to use encrypted messaging applications like Telegram 
(Berger & Pérez, 2016; Bloom, Tiflati & Horgan, 2017; Prucha, 2016). 

However, since much of their activity has been public, it has consequently allowed 
researchers to study the communication pattems of members and followers of these 
extremist groups (Ghajar-Khosravi, Kwantes, Derbentseva, & Huey, 2016), both from 
case studies (Carvalho, 2014; Torregrosa, Gilpérez-López, Lara-Cabrera, Garriga, & 
Camacho, 2017; Vergani, 2014) to more complex group assessments (Rowe & Saif, 
2016). As mentioned before, when focusing on Facebook or Twitter, the linguistic infor-
mation stored can represent an invaluable source of information about the communica-
tional pattems they share and the risk factors related to the radicalization process. 

Linguistic pattems ofjihadist groups 

Many studies have deeply studied the linguistic pattems of jihadi groups members since the 
beginning of the century. One of the first approaches was conducted by Pennebaker, Chung, 
Krippendorf, and Bock (2008), who studied the evolution of the language of Al-Qaeda leaders 
Osama Bin Laden (from 1988 to 2006) and Ayman al-Zawahiri (from 2003 to 2006). They 
found significant changes following the US-led invasión of Iraq, when both Al-Qaeda 
leaders started using more words related to emotionality, especially anger (Cohén, Johans-
son, Kaati, & Mork, 2014; Pennebaker et al, 2008). They also used more third-person plural 
pronouns, which has been suggested to be one of the best indicators of political extremism. 

A similar study conducted by Vergani and Bliuc (2015) assessed the evolution of the 
language in Dabiq, a propaganda magazine published by ISIS. Outcomes showed that (a) 
ISIS uses language that aims to promote and maintain group cohesión and identity; (b) 
there was an increase in the usage of words relating to females, which indicates ISIS pro-
gressively wanted to attract women to their cause; (c) language relating to religión and 
death is frequently used in the Journal, and (d) Internet rhetoric was increasingly used 
over time, demonstrating that ISIS recognized that it needed to 'adapt itself to the Internet 
environment' (Vergani & Bliuc, 2015). Similar outcomes were found by Udani (2018), which 
analyzed the content of several magazines related to jihadi groups. She found that the 
topics most commonly discussed in the magazines were: strong condemnation of non-
believers or apostates, divine punishment and the conflict against the West. All these 
topics presented a rigidly dichotomous situation to readers, where they portrayed them-
selves as the righteous leaders of Muslims in a religious crusade against the West. 

Other studies focused more specifically on the language of jihadists on OSNs. For 
example, the outcomes of a study conducted by Ghajar-Khosravi et al. (2016) are useful 
in understanding the linguistic tendencies of radicalized individuáis. Despite using a small 
sample of female ISIS followers (n = 14), the authors analyzed and identified the most fre
quently repeated concepts in the Tweets of the sample. The researchers found that the 
most repeated themes were (in order): God, Islam, ISIS, violence, punishment, the West, 
non-believers, jihad, the ñames of ISIS's Middle Eastern enemies (e.g. Irán, Jordán, Turkey), 
marriage, friends, high school, sport and words related with dating. This shows that 
words related to religión and anger were frequently repeated by these ISIS followers. 

Finally, a study conducted by Kaati, Shrestha, and Cohén (2016) analyzed the linguistic 
content of lone offenders' manifestos. This study found that they used significantly less 
words related with positive emotion and friends, while using significantly more language 



containing negative emotion, anger, power, certainty, third person plural pronouns (such 
as 'they') and words with more than six letters. Although the study is based on lone 
offenders in general and not specifkally Islamic extremists, the results of the only 
Islamic radical assessed (Nidal Malik Hasan) showed similar results. However, no significant 
difference was found for the use of positive emotional words and certainty. 

The main limitation of the literature is that no assessment has been conducted using 
larger groups of jihadists. This is a persistent problem in terrorism and radicalization litera-
ture, with little publicly available data for researchers to analyze (Silke, 2001). Still, even 
with these small sample sizes, these studies present some interesting pattems, creating 
a framework to broadly understand the linguistic pattems of jihadists. 

Because the non-virtual identities of the accounts in this study are unknown, compari-
sons between militant and non-militant supporters of ISIS cannot be made in this study. 
However, while individuáis who espouse politically extreme views may never commit 
acts of political violence or join a group, McCauley and Moskalenko (2008) suggest that 
these individuáis represent the base of a pyramid-shaped radicalization typology. From 
their perspective, while terrorists are at the peak of this pyramid, there are previous radi
calization steps concerning not only behavioral actions, but beliefs and feelings as well. 
Understanding the linguistic pattems of this base of supporters could lead to a higher 
understanding of the phenomena related to radicalization, and also to counter the 
limited information available about declared jihadists. By using a larger sample of ISIS sup
porters extracted from the Internet to overeóme this limitation, this study aims to further 
study this dialogue, with the aim of understanding the linguistic pattems of jihadists and 
the way they use OSNs to communicate. 

Research hypothesis 

The main objective of this study is to compare the characteristics of the language used 
on Twitter by users supporting ISIS and a random sample of users from this OSN. 
Specifkally, linguistic categories extracted from the users tweets will be assessed to 
look for differences between both groups. To achieve this goal, we present three 
hypotheses based on the findings stated on previous literature. Firstly, it was predicted 
that ISIS supporters would use significantly more words relating to power, anger, death, 
religión, certainty, as well as words containing six or more letters (H1). Secondly, that 
they would use more first and third person plural pronouns (we, us; they, them) and 
less first person singular pronouns (H2). And finally, it was hypothesized that ISIS sup
porters on Twitter would use more words related to negative emotions than positive 
emotions, scoring less than the control group on these dictionaries and in the tone dic-
tionary (H3). 

Methods 

Participants 

To accomplish the objectives of this research, a datábase of tweets written by a group of 
ISIS supporters and a random sample of Twitter users were compared. While the ISIS sup
porters' dataset was already created and posted in Kaggle's portal, it was double checked 



by two different psychologists to ensure the reliability of the sample. The random group 
was created using the Twitter API to extract a sample with a roughly equivalent size as the 
group of ISIS supporters. Both procedures, along with the characteristics of the groups, are 
explained below. 

Sample of ISIS supporters 
Stored on Kaggle's website, the original dataset ñame was 'How ISIS uses Twitter'. This 
dataset was published originally by Fifth Tribe1, a digital agency from the United States 
that collaborates with non-profit and governmental agendes. It contains tweets pub
lished between November 2015 and the end of 2016. The data included was collected 
following different criteria, induding the presence of keywords related to the Islamic 
State ('Dawla', for instance), the imagery used by the users or the connections between 
the accounts and other documented extremist accounts.2 The original dataset included 
more than 17,000 tweets from 112 accounts, induding information such as ñame, user-
name, description of the account, location, number of followers, number of statuses by 
the user, date and timestamp of the tweet and the tweet itself. While in this research 
only the linguistic content of the tweets was analyzed, a study related to other variables 
from the datábase, such as the time distribution of the tweets, can be found in Lara-
Cabrera et al. (2017). 

Two authors of the present article reviewed all the users included in the dataset to 
verify if all of them were likely to support ISIS. The researchers examined the tweets, 
account ñames and account descriptions before induding them in the dataset, to 
check if each individual in the sample clearly supported ISIS. When possible, the links 
shared by the accounts were also checked, although Twitter had blocked most of the 
shared hyperlinks. Common characteristics of the tweets from the pro-ISIS sample 
(Figure 1 presents the percentage of the accounts showing each characteristic) are 
described below: 
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Figure 1. Characteristics of extremist content in the sample. 



• Retweeting of ISIS-linked media sources: retweets or citation of media from groups linked 
to ISIS, such as Amaq, Al-Bayan, Al-Furqan, etc. 

• Support forjihadi-related extremist groups and ideologies: supportive comments directed 
to groups like the Mujahedeen, Taliban, etc. 

• Extremist terminology: usage of 'Dawla' instead of Islamic State, 'Kaffir' to criticize other 
groups, 'Crusaders', 'Baqiya', etc. 

• Support forjihadist leaders: expressing support for famous jihadist figures (for example, 
Al-Baghdadi). 

• Sharing of interviews of jihadist figures: sharing links to interviews (using video or text) of 
individuáis pronouncing support for ISIS. 

• Celebration of ISIS achievements: expressing support for ISIS achievements (such as a 
battle, a suicide bombing, a terrorist attack, etc.). 

• Supporting ISIS: expressing support directly for ISIS (in their description, defending the 
group, attacking people who criticizes ISIS, etc.). 

• Opposition to the US coalition: criticizing countries involved in the US-led coalition in 
Syria and Iraq, such as countries from Europe and North America. 

• Opposition to Bashar Al-Assad and Russia: criticizing the alliance between Al-Assad (the 
Syrian govemment) and Vladimir Putin.3 

After the assessment, 7 of the 112 accounts were discarded from further analysis, as the 
two reviewers were not confident that the excluded accounts belonged to ISIS supporters. 
A total of 105 accounts, with a final amount of 14,757 tweets, were eventually included in 
the comparison. 

Random sample 
A random sample of accounts was extracted from Twitter to use as a comparison group. 
This random sample was gathered in order to compare the ISIS supporters' profiles with 
non-radical ones. Companies, advertising brands and other non-individual users were 
intentionally excluded from this search. Also, users with less than 3 tweets were also dis
carded. Due to the limitations of the Twitter API policy, and the specifk date from the 
tweets, it was only possible to extract 91 random users. A total of 30,706 tweets from 
those users was included in the dataset. The tweets were extracted from August, 2015 
to January, 2016. 

Measures 

With the aim of assessing the linguistic differences, the dictionaries included in the Lin-
guistic Inquiry Word Count (LIWC) were used. This software, which is commonly used in 
studies in this área (see Section 1.2), analyzes the tweets of a user as a whole text, 
measuring the frequency of words related to each dictionary included. To test the 
hypotheses, different default dictionaries were included: power, anger, death, religión, 
anger, certainty, first person singular and plural pronouns, third person singular and 
plural pronouns, second person pronouns (the software does not discrimínate singular 
and plural), positive emotions, negative emotions and tone. These independent variables 
were measured and compared within the groups (which represented the categorical 
dependent variables). 



Procedure 

The first assessment conducted on the data was a frequency analysis including the most 
used words and hashtags. The 20 most repeated words and hashtags by the pro-ISIS 
sample were extracted, and ordered depending on their frequency. 

Next, a normality test was conducted on the variable distribution from both samples 
(ISIS supporters and random group). It was found that the vast majority of the variables 
were not distributed normally. Consequently, non-parametric tests were used in all of 
the following assessments, along with more robust descriptive figures (median and 
IQR). Also, to test if differences existed between the samples for the linguistic markers, a 
Mann-Whitney U test was conducted (a < 0.01). The descriptive scores represent the 
total percentage of words used in all the tweets of both groups identified by the LIWC. 

Finally, to test the size of the difference between the linguistic variables of both groups, 
effect size was calculated for all the variables showing significance. To do so, and due to 
the usage of the Mann-Whitney U statistical, the R of Rosenthal formula was chosen, which 
uses the Z score of the Mann-Whitney test along with the sample size to estímate the 
effect size (Rosenthal, Cooper, & Hedges, 1994). Thus, the following equation was used:. 

Z 

To interpret the effect size, the criteria presented by Rosenthal and Rosnow (1991) was 
used: 

0.1 < r< 0.3 = small difference between the groups. 
0.3 < r < 0.5 = médium difference between the groups. 
0.5 < r< 0.7 = large difference between the groups. 
r > 0.7 = very large difference between the groups. 

Results 

Table 1 shows the most used hashtags and words by the pro-ISIS sample. Mostof them are 
related to the Syrian conflict (#Assad, #YPG), as well to the Islamic State (#ISIS, #IS) and 
other actors involved in the war (#USA, #Russia, #Turkey). Cities attacked and defended 
during the conflict are also mentioned (#Mosul, #Palmyra, etc.). Also, the hashtag #Ama-
qAgency is usually used, meaning that information published by this media group -
which is strongly linked to ISIS - is shared and commented on by the users. ISIS supporters 
also commonly used the hashtags #Breaking, #BreakingNews and #Caliphate_News in the 
same manner. Regarding the most used words, a similar pattern can be found: the words 
Isis, Islamic, State and Islamicstate [sic] are frequently repeated. Words related to the 
conflict, such as Syria, Killed, Army or Forces were also common. It shall be considered 
that the word 'Us' can indude both first person plural pronouns, or the acronym of 
United States, as the count cannot discrimínate the intention of the writer. 

The normality tests used on both samples are presented on Table 2. Through a Kolmo-
gorov-Smirnov test (Table 2), a general absence of normality was found on most of the 
variables. As stated above, this led to the use of more robust criteria, along with a non-
parametric approach. The descriptive analysis is presented in Table 3, while the outcomes 
of the Mann-Whitney test and the effect sizes are presented in Table 4. Also, the 



Table 1. Most used words and hashtags by the radical sample. 
Ranking 

1 
2 
3 
4 
5 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Hashtag 

#ISIS 
#Syria 
#IS 
#lraq 
#lslamicState 
#AmaqAgency 
#Aleppo 
#USA 
#Russia 
#BreakingNews 
#Turkey 
#Assad 
#Breaking 
#YPG 
#Palmyra 
#Caliphate_News 
#Fallujah 
#Ramad¡ 
#Mosul 
#Libya 

n 

1150 
923 
490 
445 
399 
304 
262 
226 
218 
206 
199 
191 
154 
149 
147 
121 
118 
116 
114 
100 

Word 

Isis 
Syria 
Killed 
Army 
Us 
State 
Assad 
Islamic 
Allah 
Iraq 
Aleppo 
Forces 
Near 
Attack 
City 
One 
Today 
People 
Soldiers 
Islamicstate 

n 

1658 
1203 
945 
723 
651 
639 
624 
572 
559 
439 
402 
382 
380 
370 
367 
362 
362 
357 
350 
348 

Table 2. Kolmogorov-Smirnov's test. 
Variable Group Score gi Sig. Variable Group Score gi Sig. 

Emotional tone Random 148 91 .000 Positive emotions Random .200 91 .000 
Radical 169 105 .000 Radical .111 105 .003 

Words with six letters or more Random 084 91 .120 Negative emotions Random .121 91 .002 
Radical 115 105 .002 Radical .090 105 .037 

First person singular pronouns Random 114 91 .005 Anger Random .118 91 .003 
Radical 194 105 .000 Radical .097 105 .016 

First person plural pronouns Random 175 91 .000 Certainty Random .174 91 .000 
Radical 125 105 .000 Radical .114 105 .002 

Second person pronouns Random 125 91 .001 Power Random .130 91 .001 
Radical 162 105 .000 Radical .062 105 .200 

Third person singular pronouns Random 138 91 .000 Religión Random .189 91 .000 
Radical 135 105 .000 Radical .113 105 .002 

Third person plural pronouns Random 198 91 .000 Death Random .147 91 .000 
Radical 128 105 .000 Radical .059 105 .200 

Table 3. Descriptive information about the groups. 
Random group Radical group 

Median IQR 

Quart es 

Median IQR 

Quartiles 

Variable Median IQR 1 3 Median IQR 1 3 

Emotional tone 25.82 32.84 15.69 48.53 13.35 17.42 6.29 23.70 
Words with six letters or more 19.25 3.20 17.24 20.44 24.00 3.60 22.34 25.94 
First person singular pronouns 1.92 1.07 1.28 2.35 0.47 0.61 0.16 0.76 
First person plural pronouns 0.49 0.71 0.00 0.71 0.52 0.58 0.20 0.77 
Second person pronouns 1.34 1.37 0.28 1.65 0.52 0.95 0.23 1.18 
Third person singular pronouns 0.59 0.92 0.00 0.92 0.43 0.50 0.17 0.66 
Third person plural pronouns 0.41 0.75 0.00 0.75 0.70 0.76 0.37 1.13 
Positive emotions 2.83 0.83 2.37 3.20 1.53 1.40 0.84 2.23 
Negative emotions 2.58 1.22 1.93 3.15 2.55 1.06 2.02 3.07 
Anger 1.25 0.88 0.79 1.67 1.71 0.95 1.16 2.11 
Certainty 0.94 0.53 0.60 1.13 0.58 0.65 0.24 0.89 
Power 2.95 1.40 2.26 3.66 2.97 1.46 2.32 3.78 
Religión 0.62 0.80 0.24 1.04 2.05 1.55 1.27 2.82 
Death 0.55 0.57 0.27 0.84 0.72 0.67 0.44 1.11 



Table 4. Mann Whitney-U test and effect sizes. 
Variable Z Sig. Effect size 

Emotional tone -5.549 0 0.40** 
Words with six letters or more -9.663 0 0.69*** 
First person singular pronouns -7.424 0 0.53*** 
First person plural pronouns -1.166 0.24 
Second person pronouns -2.682 0.01 0.19* 
Third person singular pronouns -1.718 0.09 
Third person plural pronouns -3.789 0 0.27* 
Positive emotions -7.367 0 0.53*** 
Negative emotions -.087 0.93 
Anger -3.618 0 0.26* 
Certainty -3.497 0 0.25* 
Power -.717 0.47 
Religión -8.532 0 0.61*** 
Death -2.749 0.01 0.20* 

distribution of the variables showing signifkant differences is depicted in Figure A1 
(Appendix 1), where both samples' distributions (rescaled) can be checked. 

Regarding the outcomes, the pro-ISIS users used signifkantly more words related to 
anger (sig = 0.00, r = 0.26), death (sig = 0.01, r = 0.20), religión (sig = 0.00, r = 0.61) and cer
tainty (sig = 0.00, r = 0.25) than the random group. They also used signifkantly more words 
with six letters or more (sig = 0.00, r = 0.69). No signifkant difference on the usage of the 
linguistic variable power was found (sig = 0.47). 

When comparing the usage of pronouns, signifkant differences were found for first 
person singular pronouns (sig = 0.00, r=0.53), second person pronouns (sig = 0.01, r = 
0.19) and third person plural pronouns (sig = 0.00, r-0.27). Pro-ISIS users used less first 
person singular and second person pronouns, but used more third person plural pro
nouns. Although the Pro-ISIS group scored more on first person plural pronouns (Md = 
0.52, IQR = 0.58) than the control group (Md = 0.49, IQR = 0.71), no signifkant difference 
was found (sig = 0.24). Similarly, with third person singular pronouns, the random group 
tended to have a higher score (Md = 0.59, IQR = 0.92) than the pro-ISIS group (Md = 
0.43, IQR = 0.50), nearly reaching the signifkance threshold of a < 0.01 (sig = 0.09). 

Finally, ISIS supporters on Twitter tended to use signifkantly less words related to posi
tive emotions than the random sample (sig = 0.00, r = 0.53). They also scored less on the 
emotional tone variable than the random sample (sig = 0.00, r = 0.4), meaning that the 
pro-ISIS group had a signifkantly higher negative tone than the random group. 

Discussion 

The objective of this study was to compare the characteristics of the rhetoric used by a 
sample of ISIS supporters on Twitter with a random sample of users. Across several linguis
tic variables, signifkant differences between both groups were found, with these results 
supporting prior research findings and this study's hypotheses. 

Firstly, focusing on the most used words and hashtags that were extracted on Table 1, 
unsurprisingly, the pro-ISIS group used more words related to the Islamic State, war and 
the conflict in Syria and Iraq. A previous study has shown that it is quite common for 
jihadi supporters to repeat words related to the ñames of jihadist groups, war and 
Western countries (Ghajar-Khosravi et al., 2016). Also, most used hashtags included 



references to the territories and actors involved in the Syrian and Iraqi conflicts, such as 
Russia, United States, Palmyra or Al-Assad, but also including mentions to ISIS-related 
media groups and news (#Amaq, #Breaking news, #Caliphate_news, etc.). Amaq Agency 
was one of the most named media companies on the tweets, which points out that infor-
mation distributed by these ISIS related groups was shared by the pro-ISIS sample. This is 
consistent with the literature (Wright, 2008), which states that ISIS sympathizers on Twitter 
focus on sharing information about the conflict in Syria and ISIS achievements, acting like 
speakers of this group to reach a higher audience. 

Furthermore, the jihadist group used more religious terms than the random group of 
Twitter users, which they use to support their speeches. They also used more words relat-
ing to anger and death which, considering the inherent violence of jihadist ideology, is 
consistent with their communicational pattems (Lahoud, 2013). Also, ISIS supporters 
used more certainty words, which was previously found in the literature as an indicator 
of dogmatism (Baele, 2017). The jihadists would use more absolute terms, suggesting 
they were more inflexible in their Communications. These results support the commonly 
accepted notion that jihadists are likely to demónstrate high levéis of aggression, dogma
tism and religiosity speeches in both online and offline environments (Kaati et al., 2016; 
Udani, 2018; Vergani & Bliuc, 2015). 

Pennebaker (as cited in Kaati et al., 2016) also pointed that words with six letters or 
more correlate negatively with emotionality, suggesting that this may be a linguistic indi
cator of psychological distancing. In this study, ISIS supporters used more words contain-
ing six or more letters, as well as more words related with negative emotions. Therefore, a 
similar pattern was found than the one proposed by Pennebaker (2011) and Kaati et al. 
(2016). However, no significant differences were found between pro-ISIS and random 
users in the usage of words related to power, which contrasts with Kaati et al. (2016). 
Further research should continué to investígate any relationship to words relating to 
power, as this has proved to be an área with mixed results in the past (Figea, Kaati, & Scri-
vens, 2016; Vergani & Bliuc, 2015). 

Additionally, ISIS supporters on Twitter were found to use third person plural pronouns 
more often than the random group. Third person plural pronouns are commonly used by 
more dogmatic individuáis as a way of identifying the out-group in a dehumanizing way, 
with this result aligning with earlier research (Moyano, Trujillo, & Kruglanski, 2013; Trujillo, 
2009). However, no significant difference in the usage of first person plural pronouns (e.g. 
'we', 'us') was found, which contrasted with previous research findings (Michinov, Michi-
nov, & Toczek-Capelle, 2004). This could be related to the interest of some of the users 
to appear like 'extemal witnesses' of the conflict, taiking about ISIS as something not 
related to them (but celebrating, explicitly or implicitly, their achievements). In fact, 
most of them had disclaimers on their Twitter descriptions, which were contradictory 
with the content of the tweets. Finally, the random group used significantly more first 
person singular pronouns (e.g. T, 'me', 'my') and second person pronouns, which has 
been previously found to suggest a more individualistic social orientation (Kruglanski 
et al., 2014). Therefore, the pro-ISIS group can be seen to use a more collective and 
conflict directed point of view (Moyano et al., 2013), meaning that they are less individually 
focused in their language than the control group of random Twitter users. 

The random group also used a more positive tone than the pro-ISIS sample, which is 
understandable considering the highly violent nature of jihadi ideology. Similarly, the 



random groups used more language containing positive emotion than the pro-ISIS 
sample, while the latter used more negative words. For future research, however, the 
emotional tone of the tweets should be deeply studied including more complex sentiment 
analysis of the content. This statistical measurement could potentially identify the overall 
tone of a sentence based on the combination of certain words and has been previously 
conducted to identify if a message belongs to a radical group or not (Ashcroft, Fisher, 
Kaati, Omer, & Prucha, 2015). 

Even though the linguistic differences found in this study are noteworthy, there are 
some limitations of this research that should be considered. For example, the underlying 
demographic differences between the jihadist sample and the random sample somewhat 
limits the inferences that can be made from these results. For example, although the iden-
tities and backgrounds of the jihadist in this study are unknown, it is likely that their reli-
gious, social and cultural backgrounds inherently differ from those of the random sample. 
Furthermore, it is possible that some of the outcomes of this study could be indicative of 
political and religious discourse in general, rather than jihadi extremism more specifically. 
Consequently, this study is unable to determine the linguistic differences between individ
uáis with modérate political and religious views. 

Although not necessarily a limitation, it should be noted that the extraction period of 
the sample (2015-2016) likely impacted upon the results. Islamic State's territorial 
control peaked in 2014 (Winter, 2018), thus during the period of data collection, the 
group's power was beginning to wane. Therefore, it is possible that certain results, such 
as for the positive and negative emotion categories, could have been influenced by 
Islamic State's battle losses. Therefore, the outcomes of this study should be considered 
within the historical context in which they were extracted. 

Another limitation of this research is that it is unable to determine the extent to which 
the results are demonstrative of jihadism, as opposed to political extremism more broadly. 
However, this is not necessarily a limitation, but rather further evidence that political extre-
mists, regardless of ideology, are linguistically similar. Notably, a study by Alizadeh, Weber, 
Cioffi-Revilla, Fortunato, and Macy (2017) that analyzed the tweets of individuáis who 
follow left- and right-wing extremists in the US contained many results similar to those 
found in this study. For example, both left and right wing extremist groups used more 
negative emotion, anger, anxiety and less positive emotions. As mentioned earlier, the 
results of this study were similar to those from Kaati et al. (2016) on lone offender mani-
festos. This study analyzed the manifestos of ten lone offenders, with only one of these 
individuáis espousing jihadist beliefs. Therefore, further research comparing the language 
of jihadists with other political extremists is needed to determine the extent to which the 
language of jihadi extremists differs from political extremists more broadly. 

Although this research is helpful in better understanding the linguistic characteristics of 
jihadism and political extremism on social media, implications for law enforcement 
agencies are mixed. While this study helps provide a broad understanding of the language 
of jihadists on Twitter, attempting to apply this knowledge to help identify jihadists on 
social media would be problematic. From a practical viewpoint, it would be possible to 
develop an algorithm to monitor Twitter and automatically identify users whose language 
appears similar to jihadists. However, due to the apparent similarities between the 
language of jihadists and political extremists following other ideologies, this approach 
would likely face challenges in identifying jihadists exclusively. 



Also, the lack of statistically normal distributions in the datasets meant that this study 
was onlyableto use non-parametricstatisticalanalyses. Although thejihadistdataset used 
in this study is comparatively large in this research área, a larger amount of data could 
improve reliability. Although empirical data is often difficult to gather in terrorism 
research, future studies should strive to utilize larger samples. 

To summarize, this study found a number of statistically significant linguistic differences 
between ISIS supporters on Twitter, when compared with a group of random Twitter users. 
Notably, this research found that in comparison with random Twitter users, ISIS supporters 
used more third person plural pronouns; words with six letters or more; and that their 
language contained higher levéis of anger and negative emotion. The outcomes of this 
study were generally consistent with similar studies using LIWC to study the language 
of political extremists. Therefore, the language of ISIS supporters can be broadly seen to 
share many characteristics of the language of other political extremists. 

Notes 

1. http://www.fifthtribe.com/. 
2. Extra information about the data collection process is published in an interview on the data-

set's webpage: http://blog.kaggle.com/2016/06/03/dataset-spotlight-how-isis-uses-twitter/. 
3. While the opposition to the US coalition and to the Al-Assad and Russia alliance is not inher-

ently indicative of support for ISIS, they are useful to focus the attention over certain accounts, 
especially when using extremist terminology to attack them (for example,'Kaffir'or 'Crusaders'). 
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Figure Al. Deployment of the distributions showing significant differences. 


