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Effects of screen size on emotions  
in digital reading 



The goal of this work is to experimentally investigate the influence of screen 
size on emotions while reading texts with different emotional content. We had 
102 college students read three texts with different emotional content (neutral, 
negative, positive) on three randomly assigned screen sizes (laptop, tablet, 
smartphone). After each text, the participants were asked to indicate their 
current emotional state in terms of valence and arousal. Additionally, valence 
and arousal of the participants were objectively analysed with an automated 
facial expression recognition software - FaceReader. We observed that the 
objectively measured valence was more negative on the small screen 
compared to the large screen. Subjectively, the positive texts lead to lower 
arousal and more positive valence than the negative texts. Interactions 
between emotional content of the texts and screen size were not found. We 
conclude that irrespective of text content, larger screens are emotionally 
beneficial in digital reading.  
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Goal of the study … 
… is to experimentally investigate the influence of screen size on 
emotions while reading texts with different emotional content.  
 

 

 

 

 

 

 

 

 

 

Hypotheses 
n The smaller a screen the lower the valence  

while digital reading. 
n The smaller a screen the higher the arousal while digital reading. 
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n Emotion theories 
 

1.  Dimensional theories (e.g. Fontaine, 2009; Yik, Russell, & Barrett, 1999) 

¨  valence, arousal, power, novelty 

 

2.  Appraisal theories (e.g. Scherer, 2009: component theory; Pekrun, 2006) 

¨  Cognitive appraisal, Bodily symptoms, Action tendencies (motivation) 

¨  Expression:  -> FACS – Facial Action Coding System  

¨  Feelings:  -> affect grid  
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What are emotions and how are they measured?  

“Basic emotions refer to discrete emotional states such as happy, sad, fear, anger, disgust, surprise and interest, which have a 
specific and fixed set of neural and bodily expressions (see Tracy & Randles, 2011). However, defining what is meant by ‘emotion’ 
is not at a simple task, as there are several different theoretical views even of what basic emotions are (see e.g., Ekman & 
Cordaro, 2011; Izard, 2011; Levenson, 2011; Panksepp & Watt, 2011) or whether they exist at all (Kagan, 2010). One way to 
characterize emotions is that they are multi-component responses to opportunities or challenges that are relevant to the 
individual’s goals (see Oatley, Keltner & Jenkins, 2006). According to this view, any emotion has multiple components: a) a 
conscious mental state with a recognizable feeling directed toward an object (e.g., happiness about seeing a friend); b) a bodily 
change (e.g., increased heart rate); c) recognizable expressions of face, tone of voice or gesture (e.g., smile); and d) a readiness 
for action or social interaction, (e.g., readiness to approach the friend and give a hug). Emotions or emotion episodes typically last 
a brief and limited amount of time, from seconds to minutes. Moods, on the other hand, are typically defined as maintained states 
of emotion that may last hours, days or even weeks. Moods do not necessarily have a specific object and an individual may not be 
able to say what started it. Affect is a general umbrella term that is used to cover both emotions and moods.  
Appraisal is a central component of many theories of emotion and refers to a process in which an event is evaluated with respect 
to its novelty, valence, and its relevance to an individual’s goals or needs (see Ellsworth & Scherer, 2003). Appraisal is a 
continuous process and the emotional experience may change as reappraisal – and conscious cognitive processing – takes place. 
Something that initially triggered fear, characterized by negative valence and high arousal, may be later experienced as a more 
complex emotion of excited curiosity - as it often happens during the enjoyment of art.“ 
 

Source:  

Kaakinen, J., Papp-Zipernovszky, O., Werlen, E., Castells Gomez, N., Bergamin, P., Baccino, T., & Jacobs, A.M. (2017). Chapter 
7: Emotional and motivational aspects of digital reading. In P.van den Broek et al. (Eds.). Learning to read in a digital world. 
John Benjamins. 
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n  Subjects 
n  102 college students  

(Fachmittelschule; graduation grants access to universities of 
applied sciences) 

n  Average age: 17.8  
(sd=1.2); range: 16-21  

n  87% women 

n  Instruments (measuring valence, arousal) 
n  Emotions:  Noldus FaceReader 7.0 (FACS) 
n  Feelings:  Affect Grid 

n  Conditions 
n  Screen size (randomized): 

¨  small (smartphone) 
¨  medium (tablet) 
¨  large (laptop) 

n  Emotional content:  
¨  neutral 
¨  negative 
¨  positive 

Sample, Instruments, Conditions 
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Procedure 

8 

1.  Welcoming and informed consent 
2.  Preparation 

3.  Questionnaire (biography, reading practice, mood, empathy) 
4.  Text 1: neutral  

1.  Reading 1 
2.  Affect Grid, difficulty 
3.  Retelling  
4.  Knowledge about text (multiple choice) 

5.  Text 2: negative 
1.  Reading 2  
2.  Affect Grid, difficulty 
3.  Retelling  
4.  Knowledge about text (multiple choice) 

6.  Text 3: positive 
1.  Reading 3  
2.  Affect Grid, difficulty 
3.  Retelling  
4.  Knowledge about text (multiple choice) + Questionnaire (mood) 

7.  Face images (anger, contempt, disgust, fear, happiness, sadness, surprise) 

8.  Nature images (landscapes, snakes, spiders) 
9.  Single questions (valence-arousal, liking landscapes, snakes, spiders) 

10.  Discharge 

3 4 5 6 

7 

8 
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Results 
Feelings / subjective (texts) 
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valence 

corrected sign. level
post hoc comparisons p=.017
neutral-negative 1.55 .125
neutral-positve -2.57 .012
negative-positive -3.57 .000

text mean (sd) N F p
neutral 0.32 (1.52) 98
negative 0.05 (1.63) 98
positive 0.77 (1.62) 98 8.32 .000
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-0.50 -0.30 -0.77 

-1.5 

-1.0 

-0.5 

0.0 

0.5 

1.0 

1.5 

neutral negative positive 

arousal 

text mean (sd) N F p
neutral -0.50 (1.83) 98
negative -0.30 (1.75) 98
positive -0.77 (1.70) 98 3.38 .036

corrected sign. level
post hoc comparisons p=.017
neutral-negative -1.22 .225
neutral-positve 1.30 .197
negative-positive 2.78 .006



 

Results 
Feelings / subjective (screen size) 

04.09.17 11 

Study     –      Theory     –     Methods     –     Results     –     Discussion     -     Conclusion 

valence 
screen mean (sd) N F p
small 0.22 (1.67) 96
medium 0.36 (1.56) 96
large 0.51 (1.62) 96 1.22 .297

arousal 
screen mean (sd) N F p
small -0.41 (1.91) 96
medium -0.54 (1.63) 96
large -0.67 (1.73) 96 0.97 .379



n  Subjectively,  
the positive texts lead to more positive feelings than neutral and negative 
texts; and positive texts lead to less subjective arousal than negative texts. 

 

 

n Subjectively, 
there are no significant differences in 
valence and arousal between the different 
screen sizes (small, medium, large ≈ 
smartphone, tablet, laptop). 

 

Results 
Feelings / subjective 
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Results 
Emotions / objective (screen size) 
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valence 

screen mean (sd) N F p
small -0.38 (0.27) 90
medium -0.32 (0.26) 90
large -0.31 (0.27) 90 9.14 .000

corrected sign. level
post hoc comparisons p=.017
small-medium -3.59 .001
small-large -3.75 .000
medium-large -0.79 .430

medium 
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valence 

arousal 

text mean (sd) N F p
neutral -0.32 (0.26) 91
negative -0.35 (0.27) 91
positive -0.34 (0.27) 91 0.95 .387

text mean (sd) N F p
neutral 0.29 (0.04) 91
negative 0.29 (0.05) 91
positive 0.29 (0.06) 91 0.23 .798



 

Results 
Emotions / objective (screen size) 
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arousal 

screen mean (sd) N F p
small 0.288 0.050 90
medium 0.293 0.048 90
large 0.287 0.052 90 1.45 .237



n Objectively, 
there are no significant differences between neutral, positive, and negative 
texts on valence and arousal. 

n Objectively, 
valence was more negative on the small screen compared to the medium 
and the large screen (first hypothesis).  
There were no differences in arousal on the different screen sizes (second 
hypothesis) 

Results 
Emotions / objective  
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n We conducted analyses to detect interactions between emotional content of 
the texts and screen size: 
No interactions were found. 

Results – Feelings / Emotions 
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n  Independent of the emotional content of a text,  
small screens (corresponding to a smartphone; 5’’)  
are emotionally unfavourable in digital reading (obj. measured with FACS) 
(students show more negative valence).  

n  Next steps: 
n  Multilevel analyses with data that were aggregated on a lesser degree (with R) 
n  Further analyses of interaction effects between emotions (text) and screen size 
n  Analyses of reactions on words while reading with the help of a database (BAWL-R) of words 

with known emotional valence and arousal 
n  Analyses of eye tracking data together with emotional face expressions (FaceReader) 

Conclusion 
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n  Not many studies about media use and screen size 
n  Virtually no studies on screen size and emotional reactions while reading or 

during media use (!) 
n  Media use: larger screen – higher arousal; no effect on valence (Detenber et al., 2011) 

n  Looking at images: larger screen – higher arousal (Reeves et al., 1999) 

n  More studies about screen size preferences and performance while reading 
n  Preferences for large screens while reading (e.g. Sheen et al., 2017; Wu et al., 2007) 

n  Reading performance lower on small screens (e.g. Matchinski et al., 2016; Zeng et al., 2016; Al 
Ghamdi et al., 2016) 

n  Our study 
n  Differences in valence (+negative valence on small screen); obj. measured with FaceReader 

¨  More negative valence on small screen may correlate with preferences for large screen 

n  No differences in arousal 

Discussion 
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There are still not many studies about reading or media use and screen size. Most of them analysed the influence of screen size on 
performance and the preference of screen size or the satisfaction with different screen sizes. There seem to be nearly no studies about screen 
size and emotional reactions while reading or during media use. Detenber et al. (2011) is one example of measuring valence and arousal while 
media use (but not reading) on different screen sizes. They found that the bigger the screen the bigger the arousal, but no effect on valence. 

Reeves, Lang, Kim, and Tatar (1999) report higher arousal on large screen while looking at images than on medium or small sized screens. 
They also found an interaction with the content of the images (arousing vs. calming). 

Several authors report subjective preferences for larger screen sizes on different reading tasks. Sheen, Luximon and Zhang (2017) found 
students were ‘unhappy’ with the smallest size device when reading with the Kindle app. Wu, Lee, and Lin (2007) studied differences of several 
e-book displays, reporting a preference for the notebook with the largest screen size. The students in Waycott, and Kukulska-Hulme (2003) 
showed more difficulties in handling with and reading on devices with small screen size. Dillon, Richardson, and McKnight (1990) found a 
subjective preference for larger screen size after a reading task. Subjects in the Reisel, and Shneiderman (1986) study preferred larger 
windows on program reading (software) over smaller ones. 

The performance is often lower on smaller than on larger screens. In Matchinski, and Winters (2016) reading and in Zeng, Bai, Xuand He 
(2016) reading PDFs was faster on laptops than on devices with smaller screen sizes (e.g. smart phone, e-reader, tablet). Also Al Ghamdi, 
Yunus, Da’Ar, El-Metwally, Khalifa, et al. (2016) report that screen size affects reading time and information recall. Already, Jones, Marsden, 
Mohd-Nasir, Boone, and Buchanan (1999) found web interaction (task completing) on small displays 50% less effective. In the study of Kim and 
Kim (2012), multimedia instructions for English vocabulary learning were more effective on large screens. Rigby, Brumby, Cox, and Gould 
(2016I) conclude that watching movies leads to less immersion on small screens (smart phone) than on laptops or large monitors. 

 

In the study at hand, we found differences in valence (more negative valence on a small screen compared to medium or large screens. This 
relationship may correspond to the preferences for larger screens in other studies supposed that preferences are correlated with positive 
emotions i.e. valence. In this study we found no effect on arousal, in contrast to Detenber et al. (2011, media use) or Reeves et al. (1999, 
looking at images).  

In a future discussion, the type of measurement for valence and arousal  (subjectively, face expressions, physiological measures)  has to be 
discussed in more detail. 

Discussion 

04.09.17 20 

Study     –      Theory     –     Methods     –     Results     –     Discussion     -     Conclusion 



  

04.09.17 21 

Thank you for your attention! 

Questions? / Comments! 

https://www.researchgate.net/profile/Egon_Werlen/contributions 
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