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The effects of the order of picture presentation on the subjective emotional evaluation of pictures
Abstract

The study examines whether the order of presentation of affective pictures influences the subjective evaluation of their affective valence and arousal. Seven unpleasant, neutral, and pleasant pictures were presented at the beginning and at the end of the session to check a possible effect of novelty or habituation. The other seven unpleasant, neutral, and pleasant pictures were presented after unpleasant, neutral, and pleasant pictures to check if the affective valence of a previous picture influenced the evaluation of the next one. The results showed some influence of the order of presentation on affective valence - unpleasant pictures at the end were less unpleasant than unpleasant pictures at the beginning, and the neutral picture, when presented after unpleasant pictures, was more pleasant than when presented after pleasant pictures. No effect of the order of presentation on arousal was found. These findings suggest that several orders of picture presentation should be used in future experiments on emotions to avoid possible effects of the order on affective valence.
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Introduction

In the last twenty years a great number of studies on subjective emotional evaluation of affective pictures have been published. In some studies researchers used several orders of randomly mixed pictures to avoid possible effects of the order of picture presentation on the evaluation (for example, Schlenker, Cohen, & Hopmann, 1995), but in other studies only one order of pictures was used that might have influenced the evaluation (for example, Kovalenko, Pavlenko, & Chernyi, 2010). However, it is well-known that the order of presentation may entail sequential effects, that is the perception of a previous stimulus may influence perception of the next stimulus (Kondo, Takahashi, & Watanabe, 2012; Stewart, Brown, & Chater, 2005), albeit a similar experiment has not been conducted on emotional evaluation of pictures. The presented study examines whether the order of presentation of affective pictures influences the participants’ subjective emotional evaluation of them. Two typical self-reported properties of affective pictures were used – affective valence, that is pleasantness/unpleasantness of a picture for participants, and arousal or subjective arousal, that is the power or strength of the experienced emotion in response to a picture (for reviews see Russell, 1980; Kensinger, 2004). Two possible factors of the order of presentation were chosen – the position of a picture at the beginning or at the end experimental session (which might entail fatigue, habituation, or novelty effects) and the influence that perception of an affective picture may exert on the next picture. 
Novelty or orienting effects might make the ratings at the beginning of the session more emotional (extreme affective valence points and a greater arousal), whereas fatigue, extinction or habituation might make pictures more neutral (or less unpleasant and less pleasant) and diminish the arousal ratings of pictures at the end of the session. A possible effect of a previous picture on the next one might be put down to the priming effect (Meyer, & Schvaneveldt, 1971; Warren, & Morton, 1982) which consists in the exposure of a stimulus on the next one regardless the awareness of the participant. Another possible explanation would be a conscious intention to balance ratings taking into account the ratings of previous pictures, for example, “I rated the previous picture with 7, and this one is more pleasant, hence, it should be rated higher, with 8 or 9”.
Methods

Participants

A sample of 89 university students (45 females, 44 males; Mage = 24.8, SDage = 4.7) participated in the experiment. All procedures were conducted in accordance with the Declaration of Helsinki.

Stimuli
33 photographic pictures (10 unpleasant, 13 neutral, and 10 pleasant) from the Internet were used in the study. Some of them were presented several times; the total number of trials was 70 (Table 1). Fourteen pictures were experimental (i.e., their data were statistically analysed), and 19 were auxiliary (i.e., they were presented before experimental pictures, and their data were not analysed). Seven experimental pictures (three unpleasant pictures of different arousal, depicting garbage, war, and mutilation; one neutral picture, depicting working people; and three pleasant pictures of different arousal, depicting nature, food, carnal love) were presented twice – at the beginning (within trials 1-14) and at the end (within trials 57-70) of the session, each being presented after one of neutral auxiliary pictures (household objects). Other seven experimental pictures (three unpleasant, one neutral, and three pleasant ones depicting the similar events or objects as the above-mentioned seven pictures) were presented three times (within trials 15–56) - after one of auxiliary unpleasant (mutilation), one of auxiliary neutral (household objects), and one of auxiliary pleasant pictures (carnal love). This unequal number of pictures (three unpleasant of different arousal, one neutral, and three pleasant of different arousal) was used, because usually ratings of unpleasant and pleasant pictures vary more than ratings of neutral ones. It was impossible to use more affective pictures due to the time restriction of the session. Not more than three successive pictures of the same affective valence were allowed.
Table 1. The order of picture presentation. Picture code: “Aux.” - auxiliary pictures; “Exp.” – experimental pictures; “n” or “N” – neutral picture; “+” - pleasant picture; “–“ means unpleasant picture; L – low arousal; M – middle arousal; H – high arousal. Numbers mean numbers of  trials.
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Procedure

Each participant sat alone in front of a 44-cm monitor, watched at a time one picture as long as they wanted and clicked with the mouse on buttons which indicated points of affective valence and arousal from 1 to 9 (1 meant “very unpleasant” and “no arousal”, and 9 meant “very pleasant” and “very arousing”, respectively).
Data analysis

Paired t-tests were employed to study differences between ratings at the beginning and at the end of the session. Differences between ratings after three types of affective pictures were studied by analysis of variance with repeated measures with the Bonferroni pairwise comparisons.

Results
Auxiliary pictures
Auxiliary pictures received the expected ratings. Unpleasant pictures were rated with 1.94 (SD = 1.78) points of affective valence and 6.97 (SD = 2.55) points of arousal. Neutral pictures received 5.02 (SD = 0.97) points of affective valence and 2.83 (SD = 2.04) points of arousal. Pleasant pictures were rated with 7.48 (SD = 2.05) points of affective valence and 7.11 (SD = 2.32) points of arousal. These data allows of conducting further analysis of experimental pictures.
Experimental pictures
The results of analysis of variance conducted on affective valence are presented in Tables 2-3. First, unpleasant pictures at the end of the session were less unpleasant than unpleasant pictures at the beginning. Second, neutral pictures presented after unpleasant pictures were more pleasant than neutral pictures presented after pleasant pictures. As it can be seen in Tables 4-5, the analysis of variance revealed no effect of the order of presentation on arousal ratings. 
Table 2. Affective Valence Ratings of the Pictures at the Beginning and at the End of the Session.

	
	At the beginning
	At the end
	t
	df
	p

	
	mean
	SD
	mean
	SD
	
	
	

	Unpleasant
	2.43
	1.38
	2.73
	1.45
	2.56
	88
	.012*

	Neutral
	5.01
	1.02
	5.09
	1.05
	0.72
	88
	.480

	Pleasant
	7.36
	1.36
	7.24
	1.24
	0.81
	88
	.420


Table 3. Affective Valence Ratings of the Pictures Presented After the Pictures of Different Affective Valence. 

	
	After unpleasant pictures
	After neutral pictures
	After pleasant pictures
	F
	df
	error
	p
	η2

	
	mean
	SD
	mean
	SD
	mean
	SD
	
	
	
	
	

	Unpleasant
	2.71
	1.28
	2.91
	1.41
	2.71
	1.38
	2.29
	2
	176
	.111
	.046

	Neutral
	5.25a
	1.23
	5.08
	1.09
	5.00a
	0.99
	3.48
	2
	176
	.040*
	.038

	Pleasant
	7.43
	1.29
	7.34
	1.30
	7.49
	1.26
	1.78
	2
	176
	.175
	.020


The superscript a means that the indicated values were significantly different.

Table 4. Arousal Ratings of the Pictures at the Beginning and at the End of the Session.

	
	At the beginning
	At the end
	t
	df
	p

	
	mean
	SD
	mean
	SD
	
	
	

	Unpleasant
	4.27
	2.63
	4.23
	2.59
	0.26
	88
	.797

	Neutral
	3.80
	1.98
	3.79
	1.92
	0.63
	88
	.950

	Pleasant
	6.70
	1.62
	6.89
	1.58
	1.62
	88
	.109


Table 5. Arousal Ratings of the Pictures Presented After the Pictures of Different Affective Valence. 

	
	After unpleasant pictures
	After neutral pictures
	After pleasant pictures
	F
	df
	error
	p
	η2

	
	mean
	SD
	mean
	SD
	mean
	SD
	
	
	
	
	

	Unpleasant
	5.16
	2.86
	5.21
	2.77
	5.15
	2.92
	0.24
	2
	176
	.788
	.003

	Neutral
	3.91
	2.04
	3.74
	1.99
	3.70
	1.84
	1.06
	2
	176
	.340
	.012

	Pleasant
	7.64
	1.28
	7.49
	1.37
	7.62
	1.30
	2.47
	2
	176
	.088
	.027


Discussion

The aim of the study was to examine whether the order of affective pictures influences the subjective evaluation of them in terms of affective valence and arousal. Two types of variables were studied – the position of a picture at the beginning or at the end of the 70-trial presentation, and the position of a picture presented after an unpleasant, a neutral, or a pleasant picture. Both auxiliary and experimental pictures received the expected ratings (see, for example, Bradley, Codispoti, Cuthbert, Lang, 2001). The results show that only affective valence was slightly modulated by order effects.
Unpleasant pictures at the end of the session were less unpleasant than unpleasant pictures at the beginning, in other words, the affective valence of unpleasant pictures increased, and they became more pleasant at the end. There could be two explanations for these data. First, extinction or habituation could diminish the stressful impact of unpleasant pictures. However, it should be noted that subjective arousal of all pictures did not change at the end of the session in comparison with the beginning that would also have happened if extinction or habituation had influenced the evaluation. Hence, the second explanation is more plausible – the unpleasant pictures presented at the beginning stressed greatly the participants (orienting response; Sokolov, 1960), but at the end participants evaluated the unpleasant pictures (the same ones that at the beginning), firstly, taking into account all unpleasant pictures in the experiment and compared their affective valence, and secondly, when the orienting effect had already disappeared. The same effect was not found for neutral and pleasant pictures, probably, because orienting reflex is more salient in response to unpleasant stimuli as it was shown in startle eyeblink studies (Vrana, Spence, & Lang, 1988). This can be referred to negativity bias – a construct which describes our predisposition to attend to and be more affected by the negative experience (Haizlip, May, Schorling, Williams, & Plews-Ogan, 2012) that may play an important role in survival.
The neutral picture, when presented after unpleasant pictures, was more pleasant than when presented after pleasant pictures. This means that people overestimate the pleasantness of a neutral picture if they have just watched an unpleasant picture before. These data may indirectly reflect negativity bias as well – the enhanced attention to a previously watched unpleasant picture makes us evaluate the next neutral picture by comparing them; that is why, the contrast is noted better, and the neutral one becomes more pleasant. 
Curiously, no effect of the order of picture presentation on subjective arousal was found. This means that this feature of affective pictures is stable and is not subject to the influence of the order of pictures. First, it can be suggested that there was no extinction or habituation. Second, usually subjective arousal has a greater standard deviation than affective valence that may mean that subjective arousal is a vaguer concept, which is hard for participants to use. That is why they may attribute arousal ratings to pictures less consciously, without making comparisons between different pictures.
This study has some limitations that could be avoided in future research. First, the small number of picture was used (overall, 14 experimental pictures), but the design of the study required a great number of auxiliary pictures. Second, future research should employ more pictures of a greater affective spectrum and of different themes, because some themes have their own unique influence on participants. For example, mutilation pictures can make human posture “freeze” (Azevedo et al., 2015). 
However, the study clearly showed that the order of picture presentation can influence the subjective evaluation of affective pictures. Affective valence of affective pictures can be influenced by the position of pictures in the experimental session (at the beginning or at the end) and by the affective valence of pictures presented previously. Therefore, in designs with only one order of picture presentation, this variable may hinder the measurement of other variables under study. To conclude, it can be recommended to use several orders of presentation of pictures to avoid possible influences of order on affective valence.
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