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RATINGS AND EYE MOVEMENTS OF EMOTION REGULATION 

 
Stefan Gelow 

 
People have different strategies to regulate and control their own 
emotions. For short-term emotion regulation of visual stimuli, 
cognitive reappraisal and attentional deployment are of relevance. The 
present study used self-ratings and eye-tracking data to replicate 
previous findings that eye movements are effective in emotion 
regulation. 25 participants (6 males) watched positive and negative 
pictures in an attend condition and a decrease emotion condition. They 
rated their emotional experience and their eye movements were 
followed with an eye-tracker. Ratings showed that they perceived 
pictures as less emotional in the decrease condition as compared to the 
attend condition both for positive and negative pictures. This decrease 
in ratings of emotional response was larger for positive than for 
negative pictures. Eye-tracking data showed no significant effect of 
emotion regulation condition. Further research is proposed to include 
self-ratings in studies of physiological changes due to emotion 
regulation, to differentiate between strategies of emotion regulation 
potentially used by participants.  
 

 
While psychology encompasses a breadth of various phenomena and mental reactions, 
one of the most prominent features is emotion and how it affects us. While there seems 
little doubt emotions are adaptive, they still seem to get in the way in every-day-
situations. Given this, it is just natural that anticipating, controlling and modifying 
emotions, or in short, regulating them, is not just something we all do more or less 
consciously in trying to conduct our lives, but is also something that has interested 
researchers for a long time. Especially since potential use of such research might not only 
ease the life of the common man, but could even be of some use in treating psychiatric 
disorders; the diagnostic criteria of several psychiatric disorders described in the 
diagnostic manual, DSM-IV (American Psychiatric Association, 1994), include as a 
criterion for diagnosis, the inability to regulate negative affect.  
 
Emotion regulation, cognitive change and attentional deployment 
In the literature, several similar constructs can be found that cover slightly different areas 
of control and regulation of emotions. Gross (1998) used the collective term “affect 
regulation” under which heading can be found the constructs of coping, emotion 
regulation, mood regulation and so-called ego-defensive processes of the classical 
psychoanalytic tradition. According to Gross, emotion regulation encompasses “the 
processes by which individuals influence which emotions they have, when they have 
them, and how they experience and express these emotions” (p. 275), and he further 
noted that it includes both automatic and conscious processes. Compared to that, mood 
regulation generally touches on more long-term regulatory processes, and coping as well 
as ego defenses focus on decreasing negative emotion experience. 
 
Gross distinguished between antecedent-focused emotion regulation happening before or 
in direct connection to the generation of an emotion, and response-based emotion 
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regulation which comes after the emotion. He further divided these into five categories, 
four of them antecedent-focused and one response-focused, roughly by the time at which 
they occur relative to the activation of a specific emotion. Situation selection refers to 
regulation occurring by choosing between situations depending on potential emotional 
effects. Thereafter, given a certain situation, comes situation modification, where a 
situation can be modified so as to result in different emotional impact. The third category 
is attentional deployment, wherein different aspects of a situation can be chosen to be 
attended to in order to regulate emotion. Finally, using cognitive change, the last 
antecedent-focused category, it is possible to change the way one thinks about the 
attended aspect of the situation. The fifth category and only response-based type of 
emotional regulation, Gross called response-modulation, referring to such regulatory 
processes as happens after the emotion has already occurred.  
 
The purpose of the present study was to study short-term emotional regulation when 
confronted with visual stimuli, in this case emotional pictures. In such situations, 
primarily those types of emotion regulation active in direct connection to the emotional 
episode, namely attentional deployment and cognitive change, are of interest. Attentional 
deployment can come in several shapes according to Gross, and as regards to pictures, 
concentration, i.e. focusing on emotional parts of stimuli in order to enhance the emotion, 
and distraction, i.e. focusing outside of emotional areas in order to avoid the emotional 
content, is applicable. As for cognitive change, the most applicable version would be so-
called cognitive reappraisal, in which the meaning of attended stimuli is reinterpreted. A 
classical example of how this can be effective in regulating responses to emotional 
stimuli is Lazarus and Alfert (1964) who let participants watch a film showing a primitive 
subincision rite known to cause emotional disturbance. They showed that physical 
measurements of stress was reduced when participants were instructed to watch the film 
in a detached manner resembling that of a physician performing a surgical operation 
compared to a control condition. For a recent review of research in emotional regulation, 
see for example Koole (2009). 
 
Attentional measurements and eye-tracking 
Visual attention can be strictly internal and does not have to be manifested in an overt 
way (Grosbras, Laird, & Paus, 2005). However, in normal viewing conditions, eye 
movements are highly correlated with attentional focus (Parkhurst, Law, & Niebur, 
2002). Therefore tracking someone's gaze should provide a good foundation for 
allocation of their attention, in such cases where emotional regulation is done by 
attentional means, as described above. For example, if emotion regulation is done by 
concentration on emotional or non-emotional areas of a picture, eye movements should 
reflect this.  
 
Devices that track gaze are referred to as eye-tracking devices and come in different 
forms and shapes such as goggles, helmets or monitors, with the common feature that 
they infer visual attention from momentary screenshots of one or both eyes. The update 
frequency varies, but the high-speed eye-tracking device used in the present study takes 
500 pictures per second, making it practically real-time and for example making it 
possible to see which word or even letter in a text the person using the device is looking 
at at a particular point in time. However all such devices need to be calibrated before a 
session so as not to give systematic errors and can furthermore be sensitive to various 
features of the eye, such as eye-lashes or make-up. Another problem that primarily can 
affect calibration is movements of the head. The device used in the current study 
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consisted of an eye-tracking camera fixed in a frame with a chin- and head-rest to provide 
support for participants. This was mounted on a table in front of the computer monitor 
presenting visual stimuli for the experiment. The camera took pictures of the left eye of 
the person in the eye-tracker, and the support reduced head movements of participants to 
a minimum. 
 
Physiological manifestations of emotional regulation 
Emotional regulation and resulting physiological reactions in a normal adult population 
has not been studied to any large degree (for a review, see for example Ochsner and 
Gross, 2005). However, for the short-term emotional regulation of visual stimuli which is 
the target of the current study, a basic paradigm was constructed by Jackson, Malmstadt, 
Larson and Davidson (2000). In that study, participants viewed pictures of negative and 
neutral valence taken from the International Affective Picture System (IAPS; Lang, 
Bradley & Cuthbert, 2005), and were before each negative picture instructed by a 
digitized human voice to either “enhance”, “maintain” or “suppress” the emotion they 
were currently feeling (or only “maintain” in the case of neutral pictures). The 
participants were free to choose what emotional regulation strategy they used. During the 
trials corrugator activity and startle eyeblink magnitude were recorded, and the analysis 
showed that there was a significant effect in both suppression and enhancing of emotion 
in the collected physiological data, indicating the paradigm would be effective for 
emotion regulation studies. 
 
Variations of the same paradigm for studies of emotion regulation has later been used in 
for example EEG-studies (Krompinger, Moser, Simons, 2008) and fMRI-studies (Urry et 
al., 2006), especially as regards to cognitive reappraisal. Some of those studies 
(Krompinger et al., 2008) have also extended the paradigm to study emotional regulation 
as regards to positive pictures. Another difference in such studies, from Jackson et al. 
(2000), has been that participants were specifically instructed to use cognitive reappraisal 
to regulate emotion or were taught specific methods of cognitive reappraisal, as the goal 
was to correlate EEG-responses or certain regions in the brain to cognitive reappraisal. 
One such study (van Reekum et al., 2007) is also one of few studies explicitly studying 
emotional regulation with eye-tracker technology.  
 
Eye-tracker studies of emotional regulation 
Van Reekum et al. (2007) used the paradigm of Jackson et al. in letting participants 
watch pictures of negative valence and cuing them to “enhance” “attend” or “suppress” 
emotions, using cognitive reappraisal strategies taught in advance. With the use of 
simultaneous fMRI and eye-tracking readings, the study showed that eye movements 
might partly explain earlier results of fMRI-studies on cognitive reappraisal, indicating a 
connection between attentional deployment and cognitive reappraisal. The study did this 
by showing significant effects of instruction on several measures of eye movements, such 
as fixation time on the picture and proportion of time spent on emotional content, while at 
the same time the fMRI data gave similar results as in previous studies. That is, when the 
regulation instructions were to “suppress”, participants spent less time on the pictures as 
well as on emotional content, and when the regulation instructions were to “enhance”, 
they spent more time on pictures as well as on emotional content.  This study is 
especially important as it found significant effects of eye movements in emotional 
regulation even in an experimental setting focused on cognitive reappraisal.  
 



 4 

Isaacowitz and colleagues used eye-tracker devices in the context of Socioemotional 
selectivity theory (Carstensen, Isaacowitz & Charles, 1999) or trying to link attentional 
patterns to motivation and optimism (Isaacowitz, 2005; 2006; Wadlinger & Isaacowitz, 
2008). Especially one of these studies (Xing and Isaacowitz, 2006), used a relatively 
similar paradigm to Jackson et al. (2000). Participants watched pictures of positive, 
neutral and negative valence while fitted to an eye-tracking device. A significant 
difference in setup was that it was a distinct between-subject design, where some 
participants were in an emotion-regulation condition and others were in a control 
condition. There was also a third so-called information condition of less interest for the 
present study. The emotion regulation condition did not specify the method participants 
were supposed to use, but left this open. In contrast to the Jackson et al. study and the 
current study, images did not occupy the entire screen, but only about a fourth of it, being 
presented in the centre surrounded by a background consisting of simple emotion-neutral 
line-patterns. Analysis of eye-tracking data was then done by comparing percentage of 
time watching the picture rather than the background in the different conditions. Results 
showed participants asked to regulate emotion looked significantly less on negative 
pictures than those in the control condition, and the same was true for positive pictures. 
This would indicate participants indeed used distraction in order to avoid emotional 
response. 
 
The present study 
The present study expanded on the use of eye-tracker in the particular area of emotion 
regulation of short-term visual stimuli. In doing so the component of self-ratings was 
added, since this has not previously been used together with physiological measurements 
of emotion regulation. The use of self-ratings of emotional experience of visual stimuli 
has a long history and is thoroughly validated across a number of physiological 
measurements by for example Bradley, Codispoti, Cuthbert and Lang (2001). 
 
In keeping with the basic paradigm of Jackson et al. (2000), participants watched pictures 
with instructions to regulate emotions, without specifying which emotional regulation 
strategy to use. The viewpoint of the study was to discover consequences of the actual 
methods participants would use to regulate emotion rather than some specific method. 
For this reason it differs from some fMRI-studies such as Urry et al. (2006) where 
methods were taught to participants to do cognitive reappraisal. A problem with that 
approach would be that cognitive reappraisal methods can be quite diverse and although 
they all can be considered cognitive reappraisal, they could be different enough to 
produce radically different results when measuring for example eye movements of 
participants. 
 
While watching pictures, eye movements of participants were tracked in the manner of 
van Reekum et al. (2007), albeit without using fMRI. The analysis of eye-tracker-data 
however was restricted to comparing the time spent in emotional areas in pictures, called 
Areas-Of-Interest (AOI), between the different experimental conditions, where the AOI:s 
were specified in advance.  
 
Since introducing self-ratings was one of the purposes of the study, it was natural to also 
extend the Jackson et al. (2000) paradigm to include positive pictures. This also provided 
an opportunity to compare participants' emotion regulation responses when watching 
positive and negative pictures. Neutral pictures were also present in the study as in 
Jackson et al. (2000), but since they by definition do not contain emotional areas, eye-
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tracking data for those could not be analyzed. They were kept though to provide diversity 
for participants so that not all pictures were notably emotional, but were not part of the 
analysis. 
 
Another difference from Jackson et al. (2000) was that only the “suppress” (here called 
“decrease”) and “maintain” condition (here called “attend” following van Reekum et al. 
(2007)) were used. This was partly for practical reasons, as the introduction of positive 
pictures otherwise would make for too many viewing conditions to keep the time of the 
experiment on an acceptable level. There was also an ethical consideration, as, although 
not mentioned in studies referred to above, some pictures included were so unpleasant 
that some participants might have felt quite disturbed if they tried to enhance their 
emotional reaction to them, and succeeded to do so. 
 
Finally, self-ratings were introduced by letting participants rate their actual emotional 
experience of pictures as they had watched them, in all conditions of valence (positive, 
neutral, negative) and regulation (attend, decrease). They did so by rating their emotional 
reaction to the pictures on a scale from -10 (maximally negative) to +10 (maximally 
positive).     
 
Predictions 
The purpose of the study was to replicate findings from Xing and Isaacowitz (2006) that 
emotion regulation can be found in eye-tracking data, but in a paradigm close to that of 
Jackson et al. (2000). Furthermore I wanted to introduce self-ratings to emotion 
regulation, partly because of the potential use in future research and partly as a 
confirmation of successful emotion regulation when eye-tracking results were interpreted.  
 
Given that emotion regulation in this paradigm has been shown to result in physiological 
manifestations, predictions were that self-ratings would follow the same pattern. That is, 
ratings would be successfully decreased (closer to 0) for both positive and negative 
pictures when comparing the “attend” condition with the “decrease” condition. 
 
For eye-tracking data, the prediction was, given presented research, a decrease in time 
spent looking at emotional parts of pictures (i.e. within AOI:s) both for positive and 
negative pictures when comparing the “attend” condition with the “decrease” condition. 
 
Another issue concerned differences between emotion regulation of positive and negative 
pictures. That is, whether positive pictures would be more easily down-regulated than 
negative pictures or if the reverse was true. On the one hand, as a general tendency at 
least partly stemming from human evolution, bad is perceived as more poignant and 
important than good (Baumeister, Bratslavsky, Finkenauer & Vohs, 2001). This 
importance of negative aspects could mean emotional down-regulation is more easily 
done for unpleasant pictures than for pleasant ones. Either because such down-regulation 
has had a more important role for humankind and we therefore have acquired more 
effective strategies for it, or because we train more often at down-regulation of negative 
stimuli than positive, making us more adept at it. On the other hand, positive aspects of 
visual stimuli are often perceived as requiring more cognitive concepts than negative 
aspects. This could suggest that deliberate emotional down-regulation, for example by 
cognitive reappraisal, would be easier for positive pictures than for negative ones. 
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Method 
 

Participants 
For the main study, twenty-six participants (7 males and 19 females) were recruited, all 
of whom but two were undergraduate psychology students (of the remaining two, one 
male was not a student and one woman was a graduate student). Of these, two received 
cinema ticket vouchers whereas the rest received course credits. The ages of participants 
were between 20 and 51 (M=26.65, SD=6.60). One man had to be excluded due to a 
failure to get usable eye-tracker data, so that the data finally obtained were from 6 males 
and 19 females, aged 21-33 (M=25.68; SD=4.54). All participants had normal or 
corrected to normal vision. 
 
Stimuli 
A total of 100 pictures were selected from the International Affective Picture System 
(IAPS; Lang, Bradley & Cuthbert, 2005). Normative ratings of IAPS pictures were used 
to define groups of negative, positive, and neutral pictures. In the norms, pictures were 
rated on a Likert scale from 1 to 9 in categories of valence and arousal, where the valence 
scale is from 1=most unpleasant to 9=most pleasant, while the arousal scale is from 
1=least arousing to 9=most arousing. Of these 100 pictures, 40 were negative, 40 were 
positive and 20 were neutral pictures, with arousal and valence ratings below (Table 1). 
For emotional (negative and positive) pictures, the emotionally relevant areas (AOI) were 
decided on in a preliminary study (described below). 
 
Table 1. Normative valence and arousal ratings of IAPS pictures  
            

 Valence  Arousal 
Pictures Interval Mean (SD)   Interval Mean (SD) 

Negative 1.62-3.77 2.47 (0.53)  5.08-7.29 5.97 (0.62) 
Neutral 4.72-5.87 5.35 (0.32)  3.03-4.33 3.61 (0.34) 
Positive 7.11-8.28 7.53 (0.35)   3.08-7.27 4.85 (1.00) 
 
 
In the main task, participants were shown a total of 75 of the 100 pictures prepared for 
the experiment.  Of these, 30 were positive pictures picked randomly from the total of 40 
positive ones, 30 were negative pictures picked randomly from the 40 negative ones and 
15 were neutral pictures picked randomly from the 20 neutral ones. The remaining 25 
pictures were used in a separate experiment not described here. 
 
Preliminary study 
Six undergraduate students (3 males) were approached at the Psychology Department of 
the University of Stockholm and received course credit for their participation. They were 
shown pictures on a 17 inch portable computer, and using a picture editing program they 
marked areas they considered emotional. Although emotional content in neutral pictures 
was not relevant in the final study, the neutral images were included to provide diversity. 
 
The 100 pictures (40 positive, 40 negative and 20 neutral) in the final experiment were 
divided in three parts containing approximately the same number of positive, neutral and 
negative pictures. The participating students were only required to evaluate two parts to 
get course credit, but were free to do all three if they chose to. Three of the students opted 
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out after two batches of pictures, while the remaining three evaluated all of them. The 
order of the parts shown for the participants varied so that all pictures had been evaluated 
by at least four students after the study was completed. Based on these evaluations, any 
area chosen by at least two people was considered emotionally relevant enough to be 
treated as emotional in later analysis. When it was unclear which parts were to be 
considered relevant, another person was consulted. 
 
Apparatus 
To measure gaze fixations, an iView X High-Speed Eyetracker was used. The pictures 
were presented on a 19 inch monitor with a screen resolution of 1024*768 and refresh 
rate of 100 Hz. The eye-tracker equipment was placed so that the participants were 80 cm 
from the screen. The stimuli were presented using experiment software Presentation 10.3 
(Neurobehavioral Systems, Inc., Albany, CA.). 
 
Procedure 
Participants were first instructed orally on the principal details of the experiment, after 
which they were fitted into the eye-tracker. They were then shown the same general 
instructions visually on the monitor, followed by a calibration. During a calibration for 
the eye-tracker, small circles are presented on-screen one after another for participants to 
focus on. They appear in predetermined places covering the whole screen, where a more 
thorough calibration uses more focus points. In this study a 13-point-calibration was 
used, requiring participants to focus on a total of 13 circles evenly distributed on the 
monitor. Note that although the position of focus points was fixed in advance, the order 
in which they appeared was random. 
 
Emotion regulation task. After the calibration, the main task followed. In this, 
participants were shown pictures of negative, positive or neutral valence as described 
above. Each picture presentation started with an on-screen instruction for the participants 
on how to regard the picture, shown for 2000 ms. After the instruction a fixation cross 
was shown for 2000 ms in preparation for the picture. Thereafter the picture was shown 
for 6000 ms, followed by 4000 ms during which the participants would rate the picture 
for emotionality.  
 
At the beginning of each trial one of two instructions was shown for 2000 ms centrally on 
screen in black on a white background. The participants were thus instructed either to 
“attend” or to “decrease”, or only “attend” in the event of a neutral picture. In the pre-task 
instructions, “attend” was further described as “to look at the picture without reducing 
emotional reaction”, while “decrease” was described as “to look at the picture trying to 
reduce emotional reaction”. It was further accentuated that the idea was to lessen the 
emotional reaction, whether positive or negative, rather than always make it lower, since 
at least one participant asked for a clarification on that. The participants were further 
instructed to keep their eyes on the monitor and not to shut their eyes, apart from normal 
blinking. 
 
The fixation cross before each picture was shown for 2000 ms and was a crossed black 
vertical and horizontal line of 3 mm. It was presented randomly in one of 6 positions on 
screen, so as to ensure that the position of the cross in itself would not unevenly influence 
the way participants viewed the picture. The six positions were such that the screen was 
divided in two columns and three rows making up six equally sized areas, where the 
fixation cross was presented centre in each area.  
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Following each picture, participants rated their perception of the picture within 4000 ms. 
This was done on a scale from -10 (maximally negative) to +10 (maximally positive). 
The participants were instructed to rate how they themselves had perceived the picture 
emotionally, rather than estimate how they thought others would perceive the picture. 
When the rating started, a 0 was visible centre on-screen in white on a black background. 
The participants made their rating by moving the mouse scroller up to increase this 
figure, or down to decrease, until they were happy with their rating. They were also 
instructed to mouse-click when done, although the software recorded the final rating even 
if a mouse-click had not been made. After 4000 ms the rating was automatically 
terminated and a pause ensued until the process for the next picture begun. The exact 
length of the pause was randomized to be between 600 and 800 ms in length, and served 
to give participants a break before the next trial.  
 
The total time for each trial was approximately 15 seconds, which meant that the 75 
pictures took a total of almost 20 minutes. After half of the trials there was a short break 
since being fitted into the eye-tracker was thought to be somewhat straining on the 
participants, although none voiced this opinion during the experiment. When both parts 
were concluded, a third part ensued where the last 25 pictures were shown using a 
different setup which will not be presented here. 
 
Analysis eye-tracker data 
During the entire trials, eye movements of the participants were recorded. The emotional 
areas in the pictures determined in the preliminary study were inserted into Begaze 2.0 as 
so-called areas-of-interest, AOI:s. Using this and the recorded gaze movement data, the 
program can calculate how much time has been spent in each AOI as well as in other 
areas of the picture for each participant.  
 

Results 
 

Repeated-measures ANOVA:s were used to analyze ratings and eye-tracker results 
respectively. 
 
Ratings 
For positive pictures the mean rating in the attend condition was 4.98 (SD=1.13) and in 
the decrease condition 3.10 (SD=1.08). For negative pictures the mean rating in the 
attend condition was -5.31 (SD=1.34) and in the decrease condition -4.58 (SD=1.88). 
Neutral pictures were rated with a mean value of 1.69 (SD=0.94). To enable direct 
comparison between ratings of positive and negative pictures, ratings of negative pictures 
were multiplied by -1 (e.g., -8 was coded as +8) when calculating the ANOVA for 
ratings. Absolute values of the means in the different conditions are presented below 
(figure 1). 
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Figure 1. Means for ratings of positive and negative pictures, in the attend and decrease 
condition respectively. 
 
A 2×2 repeated-measures ANOVA was performed using factors emotion (positive, 
negative) × instruction (attend, decrease). Main effects were found both for emotion, 
F(1,24)=15.69, p=0.001 and for instruction, F(1,24)=56.35, p<0.001. Furthermore an 
interaction effect emotion × instruction is revealed, F(1,24)=19.15, p<0.001. 
 
Given the interaction effect, further investigation was done using paired-sample t-tests.  
For positive pictures, a paired-sample t-test showed that there was a significant effect of 
instruction, so that ratings decreased in the emotion regulation condition, t(24)=9.75, 
p<0.001. Correspondingly, a paired-sample t-test showed a significant effect of down-
regulation, t(24)=3.02, p=0.006. 
 
Furthermore the differences between conditions were compared to each other. For 
positive pictures, the difference between the attend and the decrease condition was 1.88 
(SD=0.97) and for negative pictures the difference was 0.73 (SD=1.21). A paired-sample 
t-test showed that the difference between these was significant, t(24)=4.38, p<0.001, 
showing that positive pictures had been more effectively down-regulated than negative 
pictures.  
 
Eye tracker data 
For eye movements, the time spent in areas-of-interest was recorded. Of the 6000 ms the 
picture was shown, the mean time spent in AOI:s for positive pictures was 2977 ms 
(SD=671 ms) in the attend condition and 2782 ms (SD=916 ms) in the decrease 
condition. For negative pictures, the mean time spent in AOI:s was 3078 ms (SD=501 
ms) in the attend condition and 2869 ms (SD=1040 ms) in the decrease condition. 
 
A repeated-measures 2×2 ANOVA was performed with factors emotion (positive, 
negative) × instruction (attend, decrease). Neither significant main effect nor any 
significant interaction effects were found. 
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Discussion 
 

The data from the self-ratings matched predictions. There was a decrease in ratings (they 
came closer to 0) between the attend condition (free watching) and the decrease condition 
(emotion down regulation) and this change was significant for the ratings of both positive 
and negative pictures. 
 
Furthermore there was a significant difference between positive and negative pictures 
where the ratings of positive ones decreased more than that of negative ones. This would 
be consistent with positive images being more easily down-regulated based on their 
cognitive basis, but not consistent with negative images being more easily down-
regulated because of their inherent importance or because they represent a more common 
type of down-regulation regards to the world outside of the laboratory. 
 
For future research it might be worthwhile to make use of self-ratings in emotion 
regulation research, especially in variations of this paradigm with the study of other 
physiological measures, as it might make it possible to ascertain whether emotional 
regulation has actually been done. Not only in research made from the view point of this 
study, which mainly was to find how people actually emotion regulate, but also in studies 
such as those referenced earlier focusing on a specific aspect of emotion regulation and 
trying to find out the physiological consequences of using that particular emotion 
regulation technique. 
 
As for the result showing that positive pictures were, according to ratings, more easily 
down-regulated than negative pictures, further studies might be necessary. For example 
Xing and Isaacowitz (2006) indicated the opposite in their measurements of eye-tracking 
data, that is, the percentage of time watching the picture decreased more for negative 
pictures than for positive ones between the control and the emotion regulation condition. 
Indeed, this particular problem could be much deeper than it might appear at first glance. 
A lot of research has particularly focused on negative emotion because it has been easier 
to obtain significant results that way (Baumeister, Bratslavsky, Finkenauer & Vohs, 
2001). The risk of that could be that important differences between positive and negative 
emotions, and as in the current research, differences in regulation of positive and negative 
emotions, have been largely ignored. I believe this subject to be worthy of particular 
attention, first because it is conceivable that comparable strategies used by people for 
regulating positive and negative emotions are not actually used to the same degree. 
Second because if the differences should turn out big enough, it is not even certain that 
the same theory on emotion regulation can be extended to both regulation of positive and 
negative emotion. In a first approach the current study could be replicated with various 
physiological measurements to ascertain which differences can be found for emotional 
regulation of positive and negative pictures. 
 
As for the other aspect of the experiment, aimed at specifically linking eye movements to 
emotional down-regulation, no significant result was forthcoming. This becomes more 
interesting given the fact that ratings suggested successful emotion down-regulation as 
reported above. This also calls for a further analysis of what participants were actually 
doing, assuming their self-ratings indicate successful emotion regulation.  
 
It should be clear that although the study was intended to create a situation where 
participants were as free as possible to do emotion regulation in their preferred way in 
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order to resemble a real-life situation, the laboratory setup could never entirely emulate 
such. The participants would have been primed on eye movements in several ways, 
including being fitted into an eye-tracker and being instructed not to look outside of the 
monitor while doing emotion regulation. Given this, it would be natural to expect a bias 
towards attentional deployment and measurable eye movements. Instead the results 
indicated that if eye movements away from emotional areas were at all present, it wasn’t 
more common than that a much larger group of people would have to participate to make 
the effect significant. Instead this could point towards that some sort of cognitive 
reappraisal or change in cognitive viewpoint was the more natural way for participants to 
tackle their task. One way to further investigate this could be to have participants report 
what emotion regulation strategies they actually used. This was done by Jackson et al. 
(2000) where two main strategies for emotion down regulation were identified, but the 
formulation of strategies in that study was such that neither of the strategies could be 
uniformly classified as either cognitive reappraisal or attentional deployment. It might be 
possible though to refine that method keeping in mind the possibility of eye movements 
and attentional deployment. Using an eye-tracker could then possibly distinguish between 
emotion regulation strategies that actually result in eye movements (if there are any) and 
such that don’t. 
 
One possibility that should be considered is that participants did not actually succeed to 
regulate emotions, although their ratings suggested they did. It is possible that the 
knowledge that they were supposed to regulate emotions in the decrease condition made 
them rate pictures in that condition lower than in the attend condition. One way to further 
investigate this possibility would be to replicate the study but include further physical 
measurements of emotion, such as measurements of startle eyeblink magnitude or 
corrugator activity that was used in Jackson et al. (2000). 
 
A further possibility would be that they did not succeed in any conscious activity they 
might have tried to regulate emotion, but still in some way automatically had less of 
physiological emotional reactions when they were indicated to “decrease”. Such a 
possibility (if indeed it is) would also be hard to distinguish by asking participants how 
they regulated emotion, since it would not have been the conscious strategy that resulted 
in successful emotion regulation. In such case they correctly rated their emotional 
experience, but would incorrectly attribute it to whatever method they consciously used. 
It is possible that such a situation could be uncovered by using several different 
physiological measurements, but it is not immediately obvious which ones. Indeed, had 
eye-tracker data indicated eye movements, that could have been one such effect lessening 
emotion without participants realizing it, but there could probably be other ones as well. 
 
Note that while most people at least sometimes avert their eyes when physically 
confronted with an extremely emotional situation, knowledge of such reactions might 
actually make it too easy to assume that this is a generally common reaction for emotion 
regulation of all types of emotional situations. For this reason it might be all the more 
important to find out how much eye movements actually contribute to emotion 
regulation, and how much comes from various forms of cognitive change. 
 
In conclusion it was shown that self-ratings could be an important addition to emotion 
regulation research. Especially when it comes to differentiate between different forms of 
emotion regulation, it might give additional information not given by other methods. Eye-
tracking data could potentially be another such addition to the study of emotion 
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regulation, but the current study did not achieve significant results with the available 
analysis.  
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