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How emotional are emoji?: Exploring the effect of emotional valence on the 
processing of emoji stimuli. 

 

Abstract 

Emoji are vastly becoming an integral part of everyday communication, yet little is 
understood about the extent to which these are processed emotionally. Previous 
research shows that there is a processing advantage for emotionally-valenced words 
over neutral ones, therefore if emoji are indeed emotional, one could expect an 
equivalent processing advantage. In the Pilot Study, participants (N = 44) completed 
a lexical decision task to explore accuracy and response latency of word, face and 
emoji stimuli. This stimuli varied in emotional valence (positive vs. neutral). Main 
effects were found for stimuli type and valence on both accuracy and latency, although 
the interaction for accuracy was not significant. That is, there were processing 
advantages of positively-valenced stimuli over neutral ones, across all stimuli types. 
Also, faces and emoji were processed significantly more quickly than words, and 
latencies between face and emoji stimuli, irrespective of valence were largely 
equivalent. The Main Study recruited 33 participants to undertake a modified and 
extended version of the lexical decision task, which included three valence conditions 
(positive, negative and neutral) per stimuli type. Although no main effects were found 
for accuracy, there was a significant main effect found for stimuli but not for valence 
on latency. Namely, that word stimuli irrespective of valence were processed 
significantly more slowly than face or emoji stimuli. There was not a significant 
interaction between stimuli and valence, however. Therefore, overall although there 
was partial support for a processing advantage of emoji stimuli, this was not replicated 
across the studies reported here, suggesting additional work may be needed to 
corroborate further evidence. 
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Introduction 

With the exponential increase in textual communication through social networking 
sites and online messaging systems, emoji have become extremely popular worldwide 
and used across numerous digital platforms and contexts (Lu et al., 2016; Novak, 
Smailović, Sluban & Mozetič, 2015). Emoji come in a range of forms; traditionally these 
are small yellow faces which display emotions (e.g., happy face, confused face), but 
the growth of digital software capabilities has resulted in the development of emoji as 
objects or symbols. Facial emoji specifically have become a frequently used 
expression of emotion within online communication, providing a visual indication of the 
non-verbal communicative cues (e.g., facial expression) that are absent within text-
based communication (Kaye, Wall & Malone, 2016).  
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Although research into the use and interpretation of emoji is still in its infancy, recent 
reviews have revealed a growing body of research illuminating the use and functions 
of emoji (Bai, Dan, Mu & Yang, 2019). For example, they can disambiguate 
communicative intent behind messages (Kaye et al., 2016; Kelly & Watts, 2015), 
impact on message interpretation and comprehensibility (Berengueres & Castro, 
2017; Cohn, Roijackers, Schapp & Engelen, 2018; Derks, Bos, & von Grumbkow, 
2008), serve important verbal and non-verbal functions in communication (McCulloch 
& Gawne, 2018; Yuasa, Sato & Mukawa, 2011), and can even be a form of self-
presentation to provide insight into the user’s personality (Wall, Kaye & Malone, 2016). 
However, it is important to understand the emotional mechanisms underpinning emoji 
in terms of their functionality for emotional communication; in particular, the extent to 
which emoji are equivalent to that of traditional facial expressions of emotion (Kaye, 
Malone & Wall, 2017). Indeed, recent research highlights that emoji can be considered 
a form of affective signalling (Gesselman, Ta & Garcia, 2019) and, on a neural level, 
are largely equivalent to comparable facial expressions observed during face-to-face 
communication (i.e., happy, neutral and anger; Gantiva, Sotaquira, Araujo & Cuervo, 
2019). 

The use of symbolic representations within computer-mediated communication (CMC) 
can support CMC to achieve an equivalent degree of emotional expression to that of 
traditional face-to-face interaction (Derks, Fischer, & Bos, 2008). The emotional 
purpose of these symbols is further emphasised by the observation that those facial 
emojis which clearly depict an emotion are frequently used to complement the 
sentiment of text-based messages (Ai, Lu, Liu, Wang, Huang & Mei, 2017), much like 
facial expressions during face-to-face communication. Although research has 
identified that users are explicitly aware of the emotion conveyed by emoji (e.g., Kaye 
et al., 2016), we do not yet know whether the emotionality of these symbols is 
processed at an implicit level. Additionally, research tends to focus more closely on 
the “sender” within the communicational exchange (see Bai et al., 2019), and less so 
on the functions of emoji for the “recipient.” Therefore, the present research aims to 
examine whether emotional processing of emoji is equivalent to that of other 
emotionally valenced stimuli, such as faces and words. 

 

Emotional processing of stimuli 

It is well understood that emotional valence impacts upon the processing of visual 
stimuli (Kuchinke, Jacobs, Grubich, Vo, Conrad & Hermann, 2005; Lane, Chua & 
Dolan, 1999), whereby positively or negatively valenced stimuli hold a processing 
advantage compared to neutral stimuli (Citron, Gray, Critchley, Weekes & Ferstl, 
2014). Processing advantage here refers to how emotional stimuli may be responded 
to faster and more accurately than neutral stimuli. This is based on the principle that 
emotion has been found to influence cognitive functions such as decision-making (Ito, 
Larsen, Smith & Cacioppo, 1998). Valence can be positive or negative and relate to 
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the level of affective/emotional engagement (Altmann, Bohrn, Lubrich, Menninghaus 
& Jacobs, 2012).  

A well utilised method for examining the impact of valence on word processing is the 
lexical decision task (e.g., Kousta, Vinson, & Vigliocco, 2009; Ponari, Rodriguez-
Cuadrado, Vinson, Fox, & Costa, 2015). Here, participants make a simple, categorical 
decision on whether the stimuli presented (a string of letters) is a word or non-word. 
Critically, the stimuli include neutral words (e.g., “mustard”) and positively and 
negatively valenced words (e.g., “wedding” and “corpse”, respectively). To identify any 
processing differences, the time taken to provide a response (Response Time; RT) 
and the response accuracy (ACC, whether the response is correct or incorrect) are 
recorded (ibid).  

The lexical decision paradigm has found a reliable facilitative effect for the processing 
of positive and negative words over neutral words (Kousta, Vinson, & Vigliocco, 2009; 
Ponari, Rodriguez-Cuadrado, Vinson, Fox, & Costa, 2015). Further, the findings from 
these studies seem to suggest that valence effects are categorical (i.e., valenced vs. 
neutral) rather than incremental. That is, the processing advantage is not influenced 
by the degree of emotional valence associated with the stimuli. Moreover, this 
facilitative effect can extend to stimuli which are not explicitly related to emotional 
states, but may have emotional associations (Vinson Ponari, & Vigliocco, 2014). For 
example, a word with an emotional connotation such as “wedding” may elicit the same 
processing benefits as an explicit emotional word such as “happy”. It is important to 
note, however, that although some research suggests a processing advantage for both 
positive and negative stimuli over neutral (Kousta et al., 2009), other research shows 
this effect is less pronounced or consistent for negative stimuli (Estes & Adelman, 
2008; Larsen, Mercer, Balota & Strube, 2008). In fact, Kousta et al. (2009) addressed 
the disparity in previous results and found that irrespective of whether the stimuli were 
positive or negative, they were superior in eliciting a processing benefit relative to 
neutral stimuli. Kousta et al. (2009) concluded that studies showing asymmetry for 
negative stimuli (e.g., Estes & Adelman, 2008; Larsen, Mercer, Balota & Strube, 2008) 
did so because of methodological issues such as inadequate control over lexical 
variables (e.g., length of words) or a sampling bias. 

Correspondingly, valence effects have also been found for emotional images. To date, 
this research predominantly focuses on neural imaging techniques. This has revealed 
a processing advantage for emotional faces compared to neutral stimuli (Frühholz, 
Jellinghaus & Hermann, 2011), and highlights that comparable structures within the 
limbic system are critical to the processing of both emotionally-valenced words and 
images (Kesinger & Schacter, 2006). Less research, however, has examined the 
potential cognitive processing advantages by utilising response accuracy and latency 
measures. This makes it difficult to determine whether there are similar processing 
advantages for emotionally-valenced imagery as there are for words. Further, to our 
knowledge, no research to date has attempted to explore how emoji may function as 
a form of emotional imagery, compared to that of facial displays of emotion. Therefore, 
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although emoji are used in text-based communication as a substitute for facial 
expressions, it is not known whether they are processed in a comparable way. Having 
said that, studies have compared real faces to cartoon faces (which could arguably be 
said to be similar to emoji). These have found that cartoon faces show higher 
processing intensity and speed as measured by event-related potentials (ERPs) such 
as N170 and vertex positive potential (VPP) in the early processing stages relative to 
real faces (Zhao, Meng, An & Wang, 2019). Therefore, in respect of implicit 
processing, we aim to explore whether emotionally-valenced stimuli in the form of 
faces and emoji hold the equivalent processing advantages (relative to neutral stimuli) 
to that found for emotional words.  

In respect of emoji, it is pertinent to consider their diversity and complexity as stimuli. 
That is, emoji occur in a range of formats, including those representing facial 
expressions, and those which are pictograms of objects or symbols. For the purpose 
of the current research, emoji refers to the former, particularly in relation to how these 
may be considered akin to traditional facial displays of emotion. A further complexity 
of emoji as stimuli relates to the fact that they may often be displayed and interpreted 
differently as a result of different software affordances (Miller, Thebault-Spieker, 
Chang, Johnson, Terveen, & Hecht, 2016). Indeed, previous research has gone some 
way to address this issue by developing a set of affective norms for the range of 
available emoji, with particular attention given to how these emoji ratings may vary by 
software (e.g., Android, Apple, etc) (Rodrigues, Prada, Gaspar, Garrido, & Lopes, 
2018). A key advantage of this work is that it provides an objective basis for selecting 
experimental stimuli which can be controlled on key evaluative dimensions such as 
valence, familiarity and arousal. Indeed, this is particularly useful for the current 
research in which emoji stimuli can be selected based on the valence ratings of this 
previous work, whereby a level of control between experimental conditions for valence 
can be established.  

Based on the exploratory nature of the research, we first conducted a Pilot Study which 
was focused exclusively on positive versus neutral valence. The rationale for this is 
that although valence effects show consistency in the previous research for positively 
valenced stimuli over neutral, the findings are less consistent for negatively valenced 
stimuli (e.g., Estes & Adelman, 2008; Larsen, Mercer, Balota & Strube, 2008, but see 
Kousta et al., 2009). This will provide initial insight into whether emoji are implicitly 
emotional, much like other emotionally-salient stimuli (i.e., words and faces). It was 
hypothesised that:  

H1. Positively valenced words will be more accurately and quickly recognised 
than neutral words 

H2. Positively valenced faces will be more accurately and quickly recognised 
than neutral face stimuli 

H3. Positively valenced emoji will be more accurately and quickly recognised 
than neutral emoji stimuli 
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To address these hypotheses, the current research operationalised a lexical decision 
task in two distinct phases; “word versus non-word” and “face versus emoji”. Although 
secondary to research aims, we also sought to explore any processing variation 
between the different types of stimuli. This is important based on scholars postulating 
that images, particularly with emotional information, have privileged access to 
semantic networks compared to words which may be more privileged with the lexical 
system (De Houwer & Hermans, 1994). Therefore, based on this, we hypothesised 
that: 

H4. Positively valenced faces and emoji will be processed more quickly than 
positively-valenced words.  

 

Pilot Study 

Method 

Participants 

Prior to the research being conducted, it received full ethical approval from the 
Department of Psychology Research Ethics Committee at Edge Hill University. 
Participants were primarily recruited as an opportunity sample from the Department of 
Psychology at this university. Inclusion criteria consisted the sample being English 
natives. Additionally, although it was not a specific exclusion criterion, it was also 
advised that the nature of the tasks may not be suitable for those who experience any 
sensory disturbances (e.g., epilepsy). The final sample (N = 44) had an average age 
of 31.30 years (SD = 17.22), with a gender breakdown of 10 males and 34 females. 
All participants had English as their native language and did not receive any 
compensation for participating in the study. 

 

Stimuli 

Words and Non-words 

Word stimuli were taken from Kousta et al (2009) with the final set consisting of 24 
non-words and 24 words (12 positive and 12 neutral duplets extracted from Kousta et 
al’s 40 original triplets). See Appendix 1 for all experimental stimuli. In Kousta et al’s 
(2009) original study, they randomly selected words from the lexical decision data from 
the English Lexicon Project (Balota, et al., 2007). These words were then rated to 
provide valence and arousal norms. Words were all emotionally-valenced (e.g., 
wedding) rather than being direct emotion words (e.g., happy). Words were selected 
based on a number of criteria. First, these were controlled for emotional valence and 
arousal based on the findings from Kousta et al. (2009). Following Kousta et al.’s 
(2009) study, words were also controlled for concreteness, imageability, age of 
acquisition, familiarity, logarithmic frequency, orthographic neighbourhood, number of 
letters, number of syllables, number of morphemes and mean positional bigram 
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frequency. This was necessary as these have been found to be confounding factors 
when measuring valence effects on processing efficiency (Larsen, Mercer & Balota, 
2006; Kousta et al., 2009). A randomisation formula was used to select the final 12 
positive-neutral duplets. To provide a comparative category, non-word stimuli were 
created by changing a letter from remaining positive and neutral words from those in 
Kousta et al (2009). These were selected based on them being pronounceable and 
matched with word stimuli in terms of length. Within the lexical decision task, letter 
strings were presented centrally on the screen in black Times New Roman font size 
20.  

 

Faces  

Face stimuli were taken from the “FACES” dataset (Ebner, Riediger & Lindenberger, 
2018). This is a set of images of naturalistic faces of 171 young (n = 58), middle-aged 
(n = 56), and older (n = 57) women and men displaying each of the six basic facial 
expressions: neutrality, sadness, disgust, fear, anger, and happiness. For the current 
study, only neutrality and happiness were selected, which initially resulted in a set of 
24 faces (12 happy/positive and 12 neutral). However, to better control for age of the 
target, eight (old faces) were removed which resulted in a final stimuli set of 16 facial 
stimuli (8 happy and 8 neutral).  

 

Emoji  

Emoji stimuli was obtained from the Unicode Emoji Charts accessed from  
http://unicode.org/emoji/charts/full-emoji-list.html . Previous research has used this full 
dataset to provide ratings on evaluative dimensions of these emoji, including emotional 
valence (Rodrigues et al., 2018). These ratings varied from 1 (very negative) to 7 (very 
positive) from which the Rodrigues et al (2018) devised three levels of valence (low, 
moderate and high). Therefore, we selected emoji stimuli which were categorised as 
high and moderate valence to represent positive and neutral conditions respectively. 
The final emoji set consisted 16 stimuli (8 positive and 8 neutral), all from the Android 
software list. Emoji from Android only was selected given that emoji stimuli can vary 
across different operating systems and software (see Table 1 below). 

 

Table 1. Examples of how emoji can vary in presentation based on software or 
operating system 

UniCode Android Google Apple Facebook Windows Twitter 
U+1F60D 

   
 

   

http://unicode.org/emoji/charts/full-emoji-list.html
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U+1F633 

      
 

Design/Procedure 

A within-participants design was used. G*Power (Faul, Erdfelder, Buchner & Lang, 
2009) was used to estimate the sample size needed to replicate a large effect size (f 
= 0.40; 1-β = 0.80) as in Ponari et al. (2015). For a study with one group, three types 
of stimuli (emoji, face or word), and two types of valence (positive and neutral), a 
minimum of nine participants would be needed. 

Before completing the lexical decision task, demographics were obtained (age, 
gender). Within the lexical decision task, participants were seated in front of a 
computer monitor with a keyboard, at a viewing distance of approximately 60 cm. 
Stimuli were presented centrally on the screen on a white background. Images (for 
both faces and emoji stimuli) were formatted to the dimensions of 284 x 355mm.  

The research was undertaken in two main “blocks”; one focused on “words versus 
non-words” and the other on “face versus emoji”. The order of the blocks was 
counterbalanced across the sample. The “words versus non-words” block included the 
presentation of the word (24 words; 12 positive, 12 neutral) and non-word stimuli (24 
non-words), whereby each stimulus was randomly repeated three times, resulting in a 
total of 144 trials for this block (see Figure 1 for trial structure). The “face versus emoji” 
block included faces (16 faces; 8 positive, 8 neutral) and emoji (16 emoji; 8 positive, 8 
neutral), randomly repeated three times, resulting in a total of 96 trials for this block 
(see Figure 2 for trial structure). Both blocks had a corresponding practice block of six 
trials to familiarise participants with the format of the task. During practice trials written 
on-screen feedback was given on whether responses were correct or not. Overall, the 
whole experiment lasted approximately 40 minutes. Pre-programmed “rest” periods 
occurred every 24 trials to alleviate participant fatigue.  
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Figure 1. Trial structure for Word vs. Non-Word Block. The trial stimulus represents a 
word. 

 

 

 

Figure 2. Trial structure for Emoji vs. Face Block. The trial stimulus represents an emoji 

 

Each stimulus was preceded by a central fixation cross for 500ms. The lexical decision 
task was developed and controlled by Experiment Builder v2.1.512 (SR Research). 

 

 

 

  

+ 
 

Is this a word?  

graduate Fixation 
(500ms) 

 Trial question 
(500ms) 

 
Trial stimuli (on screen 
until response given or 
timed out at 5000ms) 

 

 

 

  

+ 
 

Is this a face?  

 
Fixation 
(500ms) 

 Trial question 
(500ms) 

 
Trial stimuli (on screen 
until response given or 
timed out at 5000ms) 
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For each trial, following the presentation of the fixation cross, each stimulus was 
presented along with the question “Is this a word?” (word versus non-word trials) or “Is 
this a face?” (emoji versus face trials).These questions were preferable to explicitly 
asking “Is this emotional?” to reduce the likelihood of semantic priming (Heyman, Van 
Rensbergen, Storms, Hutchinson & De Deyne, 2015; Neely, Keefe & Ross, 1989). 
The question remained on the screen either until a response was given, or it timed out 
after 5000ms. Participants were instructed to respond as quickly and accurately as 
possible, by pressing the “a” or “l” key to denote “Yes” or “No”, respectively. The 
response keys were counterbalanced across the sample whereby half responded with 
the keys as previously mentioned, and the other half responded in the reverse (“a” for 
“No” and “l” for “Yes”). Reaction time (RT in ms) and accuracy were recorded for each 
trial. RT was calculated based on the time difference from the time recorded at which 
the stimuli first appeared on screen and the response key was pressed. Data was 
excluded if latencies were faster or slower than 2.5 SD from the mean.  

 

Results 

To determine whether stimuli type or valence influenced accuracy and latency, two 3 
(stimuli: emoji, face, word) x 2 (valence: positive, neutral) repeated measures ANOVAs 
were conducted. See Table 2 for a summary of descriptive analysis. When calculating 
latency per condition, only trial data which were accurate were used.  

 

Table 2. Descriptive analysis of accuracy and latency between stimuli and valence 
conditions.  

Stimuli Type Valence Accuracy %  
M(SD) 

RT (in ms) 
M (SD) 

RT Min 
M 

RT Max 
M 

Word Positive 95.98 
(6.38) 

720.84 
(158.23) 

481.70 1151.90 

Neutral 92.86 
(6.46) 

745.81 
(162.38) 

496.55 1105.61 

Non-Word*  89.05 
(11.83) 

849.62 
(219.44) 

547.15 1339.85 

Emoji Positive 17.36 
(3.00) 

579.73 
(211.64) 

295.66 1437.41 

Neutral 17.83 
(3.01) 

624.24 
(238.54) 

350.01 1442.15 

Face Positive 43.48 
(6.92) 

561.87 
(170.43) 

355.23 1317.08 

Neutral 42.52 
(6.93) 

562.74 
(174.44) 

318.37 1244.67 

*Non-words were not a primary focus for the analyses but data are included here for reference.  
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For accuracy, a main effect was observed for both stimuli type (F(2, 86) = 6109.96, p 
< .001, pη2 = .99) and valence (F(1, 43) = 7.35, p = .01, ηp2 = .15) but the interaction 
stimuli x valence was non-significant (F(2,86) = 1.23, p = .30, ηp2 = .03). Bonferroni 
post-hoc revealed that for stimuli type, response accuracy was greater in the word 
condition (M = 94.42) relative to faces (M = 43.00) which in turn, was greater than 
emoji (M = 17.60) (all ps < .001). With respect to valence, accuracy was greater for 
positively-valenced stimuli (M = 52.27) relative to neutral (M = 51.07) (p = .01).   

For latency, a main effect of stimuli (F(2, 86) = 29.11, p < .001, ηp2 = .40) and valence 
(F(1, 43) = 8.73, p = .005, pη2 = .17) were observed. However, the interaction stimuli x 
valence was non-significant (F(2, 86) = 2.83, p = .07, ηp2 = .06). To determine where 
the differences in the main effect lay, Bonferroni post-hoc comparisons were 
conducted. With respect to condition, response times were greater in the word 
condition (M = 733.33) than either the face (M = 562.30) or emoji (M = 601.99) 
conditions (p < .001). There was no difference in response time between the face and 
emoji conditions (p = .10). With respect to valence, response times were quickest for 
positively-valanced stimuli (M = 620.81) than neutral stimuli (M = 644.26).  

 

Discussion 

Overall, the Pilot Study findings highlight that there are processing advantages of 
positively-valenced stimuli over neutral ones, and this appears to be the case across 
all stimuli types. This includes words (H1), faces (H2) and of greatest interest to this 
research, emoji (H3). In respect of word stimuli, the fact that words were recognised 
both more accurately and more quickly than neutral words, supports H1. These 
findings align with those of Kousta et al. (2009) and Ponari et al. (2015) highlighting 
the processing benefit of emotionally associated words. Moving beyond this, the 
current findings develop new insight into how this processing advantage may apply to 
other forms of emotionally-laden stimuli, in which we find evidence for this in faces and 
emoji, supporting H2 and H3 respectively.  

Our final hypothesis (H4) posited that emotionally-valenced faces and emoji would be 
processed more quickly than emotionally-valenced words. This was supported by our 
findings: emotive faces and emoji were processed more quickly than emotive words. 
No significant differences, however, were evident between the valenced face and 
emoji stimuli. This dovetails with the theoretical assumptions that images have 
privileged access to semantic networks compared to words (De Houwer & Hermans, 
1994). An alternative factor that could account for this difference is that face and emoji 
stimuli both expressed actual emotion (e.g., happiness) rather than words which were 
simply emotionally-charged (e.g., victory). Research considering emotion words (e.g., 
“sad”, “happy”) in contrast to emotionally-charged words (e.g., “victory”) could offer 
some further insight here. This difference in emotionality (i.e., direct vs. associated) 
could potentially be interpreted as two types of emotional processing task. Previous 
work, however, indicates that these differences should not impact upon processing 
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efficiency (Vinson et al., 2014), and therefore may not offer an explanation for these 
effects.  

An interesting, novel finding (albeit secondary to our primary aims) from this study is 
that there appears to be some equivalency in the way emoji and faces are processed: 
no difference was observed when directly comparing the processing of positively 
valenced face and emoji. This speaks to the previously unaddressed question of 
whether recipients view emoji as inherently emotional and suggests that emoji may 
operate as a comparable form of non-verbal communication.  

However, the Pilot Study did however elucidate methodological issues with the task 
instructions. That is, the accuracy for the “face versus emoji” condition was very low 
(which was not the case for the word vs. non-word conditions), which suggests that 
the task instructions were unclear and require modification in the Main Study. 

 

Main Study 

The Pilot Study supported the use of a lexical decision paradigm to explore the 
emotional processing of emoji (and how this may correspond to other types of 
emotional stimuli). This paradigm successfully identified a valence effect for emoji, 
whereby positive emoji were processed more quickly than neutral emoji. Given this 
proof of concept, the Main Study aimed to extend this area of enquiry by incorporating 
an additional negatively-valence condition. Our initial investigation only included 
positive and neutral conditions based on the fact that valence effects show greater 
consistency for positive valence over neutral, with less consistency for negative 
valence effects. That is, although some research suggests a processing advantage 
for both positive and negative stimuli over neutral (Kousta et al., 2009), other research 
shows this effect is less pronounced or consistent for negative stimuli (Estes & 
Adelman, 2008; Larsen, Mercer, Balota & Strube, 2008). Therefore, focusing more 
exclusively on positive versus neutral was deemed appropriate based on the 
exploratory nature of the pilot study. However, the proof of concept showed some 
promise, which informed our decision to include negative-valenced conditions in the 
Main Study. 

One limitation identified from the Pilot Study was very low accuracy in the “face versus 
emoji” condition. In the Main Study this was addressed by modifying instructions within 
this condition. Namely, the accuracy rate for this block averaged out at being less than 
50%. More specifically, at trail level for emoji stimuli, there were 59.2% incorrect 
responses to the question “Is this a face?”. Therefore, we modified the question for the 
Main Study to instead ask “Is this a human face?” in an attempt to mitigate this issue.  
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Figure 3. Modified trial structure for Emoji vs. Face Block. The trial stimulus represents 
an emoji 

 

Given the findings of the Pilot Study, the following hypotheses were developed: 

H1. Emotionally valenced words will be more accurately and quickly recognised 

than neutral words 

H2. Emotionally valenced faces will be more accurately and quickly recognised 

than neutral face stimuli 

H3. Emotionally valenced emoji will be more accurately and quickly recognised 

than neutral emoji stimuli 

H4. Positively valenced faces and emoji will be processed more quickly than 

emotionally-valenced words.  

 

Method 

Participants 

Recruitment and inclusion criteria were equivalent to the Pilot Study. The final sample 
(N = 33) had an average age of 24.97 years (SD = 10.00) ranging between 18 and 45 
years old, with a gender breakdown of 25 females and 8 males. All participants had 
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Is this a human face?  

 
Fixation 
(500ms) 

 Trial question 
(500ms) 

 
Trial stimuli (on screen 
until response given or 
timed out at 5000ms) 
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English as their native language. Demographic information regarding emoji use was 
obtained (“to what extent do you use emoji on the following platforms? 1 = not at all, 4 
= a lot). This revealed that participants’ endorsement of using emoji was highest on 
Snapchat (M = 2.85, SD = 1.23), in which 81.8% of the sample reporting using them 
on this platform at least “a little”. This was followed by WhatsApp (M = 2.67, SD = 
1.08), and Facebook (M = 2.61, SD = 1.14), in which 81.8% and 75.7% of the sample 
respectively reporting using emoji on these platforms at least “a little”.  

 

Design/Procedure 

A within-participants design was used. G*Power (Faul et al., 2009) was used to 
estimate the sample size needed to replicate a large effect size (f = 0.40; 1-β = 0.80). 
The current study consisted one group, three types of stimuli (emoji, face or word), 
and three types of valence (positive, neutral and negative). Following this analysis, at 
least 12 participants would be needed. Before completing the lexical decision task, 
demographics were obtained (e.g., age, gender, emoji use).  

Within the lexical decision task, the procedure worked in the equivalent way to the 
Pilot Study with regards to the task set-up and block implementation. The only 
difference was that each stimuli was only repeated twice rather than three times, given 
the introduction of negatively-valenced conditions which significantly increased overall 
number of trials. Therefore, for the “words versus non-words” block, this included the 
presentation of the word (36 words; 12 positive, 12 negative, 12 neutral) and non-word 
stimuli (36 non-words), whereby each stimulus was randomly repeated twice, resulting 
in a total of 144 trials for this block. The 12 triplets were extracted from Kousta et al. 
(2009). For the “face versus emoji” block, this included faces (24 faces; 8 positive, 8 
negative, 8 neutral) and emoji (24 emoji; 8 positive, 8 negative, 8 neutral), randomly 
repeated twice, resulting in a total of 96 trials for this block. Both blocks had a 
corresponding practice block of six trials to allow participants the opportunity to 
become familiarised with the format of the task and get on-screen feedback on trial 
accuracy. Overall, the whole experiment lasted approximately 30-40 minutes. 
Designated “rest” periods were also built into the programme after every 24 trials to 
alleviate participant fatigue.  

Stimuli presentation, participant responding and measurement of outcome variables 
were identical to the Pilot Study, with the exception that the instructions for the “face 
versus emoji” block asked “Is this a human face?” This was based on the low accuracy 
rate in the Pilot Study mentioned previously.   

Stimuli 

Similar to the Pilot Study, word stimuli were taken from Kousta et al (2009). However, 
this time, the final set consisted 36 non-words and 36 words (corresponding to 
Kousta’s triplets, of 12 positive, 12 neutral, 12 negative words). Words were all 
emotionally-laden rather than being emotion words. Criteria for final selection followed 
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the same procedure as the Pilot Study.  Within the lexical decision task, letter strings 
were centrally presented on the screen in black Times New Roman font size 20.  

Likewise to the Pilot Study, face stimuli was taken from the “FACES” dataset (Ebner, 
Riediger & Lindenberger, 2018). However, this now consisted 24, rather than 16 faces 
(8 positive, 8 neutral, 8 negative). Emoji stimuli was obtained from the Unicode Emoji 
Charts as per the Pilot Study. This included a final selection of 24 emoji (8 positive, 8 
neutral, 8 negative). Within the facial decision task, images (for both faces and emoji) 
were displayed centrally on the screen and were formatted to the dimensions of 284 x 
355mm.  

 

Results 

Accuracy rates and RTs were calculated for each valence condition for each stimuli 
type. For calculating latency, only RTs at trial level which were accurate responses 
were computed. Additionally, data was excluded if latencies were faster or slower than 
2.5 SD from the mean, or timed out (after 5000ms). See Table 3 for a summary of 
descriptive analysis. 

Table 3. Descriptive analysis of accuracy and latency between stimuli type and 
valence conditions 

Stimuli Valence Accuracy (%) 
M (SD) 

RT (in ms) 
M (SD) 

RT Min 
M 

RT Max 
M 

Word Positive .96 (.06) 646.28 (98.89) 487.54 908.28 
Negative .96 (.06) 677.43(105.05) 498.83 885.74 
Neutral .93 (.07) 701.46 

(105.78) 
517.45 949.02 

Face Positive .96(.07) 488.48 (89.95) 372.10 668.41 
Negative .97(.05) 488.66(88.67) 354.63 670.75 
Neutral .97(.05) 479.85 (70.39) 342.75 633.93 

Emoji Positive .94 (.09) 483.31 (81.16) 332.14 642.10 
Negative .95(.08) 471.7472.38) 344.04 639.06 
Neutral .96(.05) 469.60 (68.10) 347.19 632.73 

 

To examine whether stimuli type or valence influenced accuracy and latency, two 
separate 3 (stimuli: word, face, emoji) x 3 (valence: positive, negative, neutral) 
repeated measures ANOVAs were conducted. 

For accuracy, no main effect was found for stimuli, F(2, 64) = 2.65, p = .08, ηp2 = .08, 
or valence, F(2, 64) = .59, p = .56, ηp2= .02. No significant interaction effect was found 
for stimuli x valence, F(4, 128) = 2.81, p = .05,  ηp2= .08.  

For latency, there was a significant main effect found for stimuli, F(2, 42) = 190.31, p 
< .001, ηp2 =.90 but not for valence, F(2, 42) = 1.74, p = .19, ηp2= .08. Bonferroni post 
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hoc comparisons revealed larger latency for words (M = 649.28, SE = 12.69), followed 
by face (M = 464.36, SE = 14.50), with the shortest latency being found for emoji (M 
= 455.90, SE = 12.50), all ps < .05. No significant interaction was observed between 
stimuli and valence, F(2.39, 76.521) = 2.48, p = .09, ηp2 = .11. Taken together, these 
results suggest that response times are quicker for emoji relative to face and words, 
although accuracy is no different across stimuli types. 

 

 

Discussion 

Although no main effects of stimuli type or valence were found for accuracy, there was 
a main effect of stimuli type on latency. Namely, words were processed significantly 
slower than faces and emoji. However, there was no interaction effect for stimuli and 
valence. Therefore H1, H2 and H3 were all refuted but H4 was supported. It seems 
therefore that our primary objective of exploring valence effects of emoji and other 
“emotional” stimuli has derived a null effect. A full discussion of the overall findings 
with explanations is provided in the following section. 

 

General Discussion 

The current research aimed to ascertain the extent to which emoji are processed as 
emotional stimuli, as a basis from which to establish their affordances within emotional 
communication. This was achieved by utilising established paradigms in the area of 
lexical processing of words, to correspond with findings for emotional words and faces. 
As such, the current study is the first of its kind to explore these specific questions for 
emoji stimuli. Particularly a focus was given on the role of emoji for the recipient rather 
than the sender within the communicational paradigm, given that most existing work 
on emoji tends to focus on the uses and functions for the sender (see Bai et al., 2019 
for recent review). This is important as it can provide us with an insight into the 
multimodal nature of emoji and whether they are truly a product of interpersonal 
communication (particularly benefitting the recipient) or perhaps more for 
intrapersonal gain (e.g., helping the sender articulate). The main findings and 
implications are discussed in the following sections.  

The Pilot Study found a processing advantage for emotionally-valenced stimuli 
(relative to neutral ones). Indeed, this was the case for all types of stimuli, including 
emoji. This was found in respect of accuracy and latency in which an advantage was 
found for positively-valenced stimuli over neutral ones. This builds on previous work 
which has illustrated this effect for words (e.g., Kousta et al.; 2009; Ponari et al.,2015), 
and extends this finding both face and emoji stimuli. Whilst the existing literature has 
extensive evidence to illustrate emotional processing of facial stimuli (e.g., Zhao et al., 

 
1 Greenhouse-Geisser was used due to violation of sphericity 
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2019), the current research is the first evidence of its kind to demonstrate how this 
also applies to emoji, suggesting there is some mileage in the assumption that they 
may be processed emotionally. Therefore the emotional mechanisms underpinning 
emoji processing may be largely equivalent to that of traditional facial expressions of 
emotion (Kaye, Malone & Wall, 2017), and support the notion that emoji are a form of 
affective signalling (Gesselman, Ta & Garcia, 2019). This is also supported by the 
current findings that there was little differentiation in the processing efficiency in faces 
and emoji, suggesting that emoji may function as a non-verbal cue in the same way 
as faces. Despite this, little is known about how this may work when they are presented 
alongside written language. This is an area of particular relevance given that emoji 
typically appear concurrently with written language rather than independently, thus 
may be best studied with this in mind. One may expect for example, that if emoji are 
functioning non-verbally, then they would enrich the processing efficiency of written 
language. In the case of positively-valenced text, we may expect a congruency effect 
which would facilitate more efficient language processing when positive emoji relative 
to negative emoji accompanied it. Studies which test the assertion that emoji support 
language processing would be highly pertinent. 

In respect of how processing varied between stimuli type, across the Pilot and Main 
Studies, word latencies were significantly longer than face and emoji stimuli, 
irrespective of valence condition. This may go some way to suggest that emoji may be 
a more efficient form of affective signalling compared to words, suggesting that emoji 
can be considered just as effective (and perhaps more so in some cases) in 
communicating emotion as other stimuli.   

The current work is not without its limitations. One issue is the gender imbalance of 
the samples used which were disproportionately weighted in favour of women. 
Evidence suggests that there are differences in the way men and women use emoji 
(Jones, Wurm, Norville, & Mullins, 2020) but also more fundamentally in the neural 
mechanisms which underpin emotional processing (Whittle, Simmons, & Allen, 2017). 
There may therefore be nuances to tease out in relation to how these processes work 
differently based on gender. There may also be something to follow up with regards 
to the specific emoji used and whether these may be being interpreted in diverse ways 
between people. Indeed, there is much to be said about the idiosyncratic nature of 
emoji use and interpretation, particularly in how facial emoji are hard to predict 
(Cappallo, Svetlichnaya, Garrigues, Mensink & Snoek, 2019). Therefore, perhaps a 
more exclusive use of more “basic” or less ambiguous emoji to represent the various 
valence conditions may elucidate additional findings to this developing literature.  

There are a number of ways the current findings can be extended within further 
empirical work. Firstly, to further establish the extent to which emoji may be embodied 
emotionally, it would be interesting to explore their processing with spatial properties. 
That is previous research has established congruency effects for emotional words 
when presented alongside contingent spatial properties. A seminal paper by Meier 
and Robinson (2004) reveals spatial location of stimuli presentation is inherently linked 
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with affect. Specifically, positive stimuli presented in higher space is typically 
considered more congruent, and thus facilitates processing, than when it is presented 
in lower space (ibid), and the converse pattern for negative stimuli (negative stimuli in 
low space is more congruent than negative stimuli in high space). Extensions of work 
in line with this notion have found posture-associated emotions play an automatic role 
in activating vertical space (Dudscig, de la Vega & Kaup, 2014). This is also the case 
for horizontal space in which it has been found that positive emotional valence is more 
readily associated with one’s dominant hand (de la Vega, de Filippis, Lachmair, 
Dudschig & Kaup, 2012). As such, establishing any of these spatial effects can help 
substantiate an evidence base for the emotional function of emoji and thus elucidate 
further their role within emotional communication.  

Conclusion 

Although the field of emoji has progressed considerably over the last few years, this 
has primarily been focused on the communicative functions for the “sender” rather 
than the “recipient” of the emoji. The current research therefore focuses exclusively 
on the recipient and the extent to which emoji may be processed emotionally. There 
was only partial support for a processing advantage of emotionally-valenced emoji, 
suggesting additional work may be needed to corroborate further evidence. In this 
sense, they may not be appraised emotionally, at least on an implicit level and instead 
may function more exclusively as an aspect of social processing. Future work to 
develop this line of enquiry further may require the use of more standardised or “basic” 
emoji to alleviate any idiosyncratic appraisals which may be the case for the wider 
range used in the current research. Interestingly, however, face and emoji stimuli 
appear to be processed in a largely equivalent way, suggesting there may be some 
non-verbal functions of emoji which feed into automatic processing.  

 

Data availability statement 

The datasets generated during and/or analysed during the current study are available 
on the Open Science Framework repository, 
https://osf.io/br493/?view_only=635c70288bad452ab6996ae8fae2244c 
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