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ABSTRACT 

Images are characterized by a complex system of attributes. One of the most elusive 

properties of an image is its emotiveness – the ability to trigger an emotional reaction in 

the viewer. Prior research has demonstrated that users react to image emotiveness, yet to 

date there is little theoretical understanding and scarce empirical evidence as to the role 

played by emotiveness in the image retrieval process. Our study aims to fill this gap and 

investigates how users perceive the emotional content of the image seeking task; 

explicate this emotional content in search keywords; and react to image emotiveness in 

selecting relevant images. Using a multi-method approach that combines quantitative and 

qualitative analyses, we performed three experiments where participants searched for 

images, both within the pre-defined set of images and in an open Web environment. Our 

findings suggest that although seekers rarely explicate image emotiveness in search 

keywords, their decision to select relevant images is largely dependent on their 

perception of the emotional content of the task and images. We discuss implications for 

research on emotions in image retrieval, as well as practical implications for designers of 

search systems. 
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1. INRODUCTION 

With the explosion in the availability of images on the web, information seekers are faced 

with a variety of challenges during the image search and retrieval process. Images are 

multifaceted objects, and their retrieval is less analytical and more intuitive than textual 

information, thus the image retrieval process is often exploratory and contextual in 

nature. Image seeking needs vary across users and search context. For example, users 

seek images for learning purposes (Marchionini, 2006), to satisfy curiosity regarding a 

particular topic, for entertainment, or as a tool to convey ideas in a visual way (Chew, 

Rode, & Sellen, 2010). Because of this open-endedness, goal-driven keyword search that 

is typical of text retrieval is often not the most effective approach for retrieving images. 

In particular, in the absence of a clear and explicit seeking goal, users struggle to 

articulate their image seeking needs (Chew et al., 2010; Marchionini, 2006; Barbara 

Mellers, Schwartz, & Ritov, 1999; Metzger & Flanagin, 2013; Teevan & Alvarado, 

2004).  

Despite the exploratory mode characterizing image search and the fact that browsing 

(i.e. scanning a large amount of images that are potentially relevant to a seeker’s goal) 

may be more appropriate for such tasks (Bates, 1989), the predominant method for image 

seeking is search using keywords. Extant interfaces for image search (e.g. Google or Bing 

Image retrieval engines) work similarly to standard text retrieval systems: they afford the 

user to enter a set of keywords describing the sought-after image, and return a set of 

images whose descriptors match the keywords. The user scrolls down the pages of results 

to find the images most relevant to her needs.  

When explicating their need for images through keywords, seekers tend to focus on a 

variety of image properties or “access points”, including low-level features (pixels and 

colors), objects, and subjective perceptions (Schmidt & Stock 2009) and high-level 

abstract properties, such as symbols and moods (Hollink, Schreiber, Wielinga, & 

Worring, 2004; Schmidt & Stock, 2009). One of the most salient, yet elusive, properties 

of images is the ability to trigger an emotional response in a spectator (Greisdorf & 

O’Connor, 2002; Jörgensen, 2007; Santini, Gupta, & Jain, 2001; Scherer, Schorr, & 

Johnstone, 2001; Schmidt & Stock, 2009). In describing this property, we adopt the term 

emotiveness, defined as the ability of an image to evoke an emotional reaction in the 

viewer.  

While the tendency of images to evoke an emotional response in viewers is widely 

acknowledged (Uhrig et al., 2016; van Hooff, Devue, Vieweg, & Theeuwes, 2013; Zhao 

et al., 2014), only few works have investigated the role emotions play during the image 

retrieval process. For example, Siersdorfer, Hare, Minack, and Deng (2010) found that 

the low-level features of the images (such as colors), which could be automatically 

labeled by search systems, can consistently inflict emotional reactions in people. 

Greisdorf and colleagues (2002) provide evidence for the relevance of the emotional 

characteristics of images during the search, describing emotiveness as one of the access 

points to the search.  
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Notwithstanding the importance of these prior works, our current understanding of 

the role of emotiveness in the image seeking process is far from complete. Aiming to fill 

in this gap, our study examines how images’ emotiveness, as well as the extent to which 

images’ emotional content is aligned with that of the seeking task, affects users’ choice of 

relevant images. Our research methodology is based on a set of controlled experiments, 

where participants were given various image seeking tasks. The tasks were constructed to 

emulate a real-life goal-oriented setting where the users had to employ their creative 

abilities to communicate their intentions in images (for example, seeking images of 

scenery for the task of designing a commercial billboard).  

Our findings suggest that images evoked emotional reactions in our study’s 

participants, which in turn affected the seeking process. We demonstrate that users’ 

choices of relevant images (from the set returned by the system in response to the 

keyword query) are influenced by images’ emotiveness. However, despite the key role of 

emotions in seeker’s decision making process, participants hardly explicated emotional 

content of the seeking tasks into the search interface, entering only few emotional 

keywords. Our findings inform the literature on affective computing, and more 

specifically on emotions in image search. In addition, we offer practical implications for 

the design of image search systems.  

The paper is structured as follows: Section 2 reviews the relevant literature on 

emotions in information retrieval, the emotiveness of images, and image search, 

highlighting the current gaps in the literature. Section 3 describes the overall approach 

taken in the three studies. The 4
th

 section describes Study 1 and Study 2 which applied a 

quantitative approach; whereas Section 5 describes the qualitative Study 3. Section 6 

discusses the findings and highlights our study’s contribution. Finally, we draw 

conclusions, review the study’s limitations, and point to potential future research 

directions. 
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2. BACKGROUND AND RELATED WORK 

In this section, we review the existing literature in three domains that are relevant to 

our study, where each domain focuses on the interplay between two of three focal areas: 

information retrieval (IR), images, and emotions. 

 HCI in Information Retrieval / Emotions: affective aspects on users’ interaction with 

retrieval systems; 

 Emotions / Images: affect as a property of images;  

 Information retrieval / Images: existing approaches, problems and current 

understanding of image retrieval. 

Please refer to Figure 1 for illustration. The center of the figure represents the focal area 

of our exploration: the intersection between IR, emotions, and images. Namely, our 

interest here is in the role of emotions in the process of image retrieval. 

<INSERT FIGURE 1 HERE> 

2.1. Emotions in Users’ Interaction with Information Retrieval Systems 

Emotion is a multifaceted concept that is difficult to define. Emotions are complex 

states of consciousness that play an important role in directing our lives (Dellandréa, Liu, 

& Chen, 2010). Emotions strongly influence our cognitive processes, and guide our 

creative and social behavior (Dutton, 2009; McKeown, 2013). Schachter and Singer, 

(1962) provided a definition of emotions as states of automatic arousal. Johnson-laird and 

Oatley (1989) defined emotions as states of emotional feeling; and according to Colby, 

Ortony, Clore and Collins (1989), emotions are feeling states involving positive or 

negative affective valence. Bianchi-Berthouze and Lisetti (2002) distinguished between 

Affect, Mood and Emotion by their granularity: Affect is the basic emotional state that is 

characterized by the two dimensions - valence (positive/negative) and arousal (intensity); 

Mood is a more specific state that is a global concept (i.e. not triggered by a specific 

stimuli) and Emotion refer to an even more fine-grained and informative state that is 

triggered by a specific stimuli. Russell (2003) defined a ‘Core Affect’ as a 

neurophysiological state that is consciously accessible as a simple raw feeling and is 

evident in moods and emotions. The core affect is characterized by two underlying 

characteristics, which delineate all possible ranges of affective states: (a) the valence of 

the feeling (or its directionality: negative vs positive); and (b) the arousal, or activating 

power, of the feeling (Russell, 2003). For the purpose of the current study, we adopt 

Russell’s (2003) definition for describing users’ emotional response towards an image, 

focusing our attention on images’ valence and arousal. We further detail the specific 

emotional reactions associated with seeking tasks and images, in line with (Bianchi-

Berthouze & Lisetti, 2002). 

Psychologists have long recognized that emotions are an important factor in decision-

making processes, including the affective dimensions in models of decision making 

(Mellers, Schwartz, Ho, & Ritov, 1997). Scholars have made a distinction between 
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immediate and expected emotions (Loewenstein & Lerner, 2003). Immediate emotions 

are being experienced at the time of the decision-making. Expected (or anticipated) 

emotions, on the other hand, are not experienced at the time of decision-making; rather, 

they comprise the expectation of what will the person feel in the future as an outcome of 

her decision (Lerner & Keltner, 2000; Loewenstein & Lerner, 2003), and thus serve as an 

incentive for the person to act.  Both types of emotional reactions influence decision 

making processes. According to the Affect as Information theory of decision making,  

both expected and immediate emotions serve as informational inputs in decision making 

(Lerner & Keltner, 2000).  

Scholars have recognized that emotions play a pivotal role in the process of human-

machine interaction (Brave, Nass, & Hutchinson, 2005). Picard, (1995) defined the term 

‘affective computing’ as “an approach to computing that relates to, originates in, or 

purposely influences emotions” (p.1). Research in the area of affective computing has 

aimed at providing computers with the ability to recognize and intelligently respond to 

human emotions (Hudlicka, 2003; Picard, 2003; Picard & Klein, 2002). Related to the 

current study, emotions have been studied in the context of web-surfing and information 

retrieval (Arapakis, Jose, & Gray, 2008; Deng & Poole, 2010; Hudlicka, 2003; Kalbach, 

2006). For example, Kalbach (2006), in her study of emotions in information seeking 

processes, pointed out that people cannot be considered as strictly goal-driven, task-

solving agents: they have affective considerations behind their choices and seeking 

behavior. In particular, when seeking for images as part of a creative communication 

task, users’ image selection decision often involves deep emotional considerations: the 

desire to emotionally move people (Chew et al., 2010).  

Surveying the field of emotions in online search interactions, Lopatovska and 

Arapakis (2011) classified the existing research into two main themes: (1) the causes 

behind the various emotions experienced during search (Bilal & Kirby, 2002; Picard & 

Klein, 2002; Tractinsky, 2004; Tenopir, Wang, Zhang, Simmons, & Pollard, 2008); and 

(2) the effects of emotions on search behaviors (Nahl & Tenopir, 1996; Wang, Hawk, & 

Tenopir, 2000). Investigating the former theme - antecedents of emotional reactions 

during search - Nahl and Bilal (2007) claimed that search is a complex activity, involving 

contextual variables that have the potential to affect the mood, such as cultural setting, 

search context, or goals. Nahl and Tenopir (1996) found that users’ needs during the 

search process contain a strong emotional aspect. Tenopir and colleagues (2008) found 

that positive feelings were associated with the search results, while negative feelings 

were mostly linked to seekers’ thoughts regarding the search interface, search strategy 

and tasks. In contrast, Bilal (2000), in her study of the children’s usage of a search 

engine, demonstrated that the positive feelings were mostly related to the system aspect 

of search: interface aesthetics, keyword search option, and ease of use. Moshfeghi and 

Jose, (2013) found that the type of information seeking goal influenced the emotional and 

cognitive aspects related to the search interaction; namely, when seeking for the purpose 

of entertainment, participants experienced higher levels of emotional valence and arousal 

when compared to feelings associated with goal-driven information seeking tasks.  

The other stream within this research has investigated the effects of emotions on 

search behaviors, paying particular attention to the relationship between emotions and 
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search strategies, performance, and satisfaction (Lopatovska & Arapakis, 2011; Wang & 

Wang, 2005). James and Nahl (1996) described the affective component of information 

behavior when working with Internet information retrieval interface. They noted that 

information behavior is characterized by “affective micro-information needs” constantly 

being evoked during the search process. Wang and colleagues (2000) found that the 

search process and results influence the affective state of a user. Both positive and 

negative feelings arise in the interactions with the search engine during the retrieval 

process. According to the authors, these feelings can support or hinder interaction, and 

may influence a user’s choice of search strategy (e.g. choose to move from a keyword 

search to browsing).  

We note that despite the importance of the affective dimension in human-computer 

interaction, the ability to relate to feelings remains largely underutilized in interfaces of 

commercial search and retrieval systems. Both research streams, those that study the 

antecedents and those that study the consequences of the emotions experienced during 

search behavior, are related to the emotional character of the interaction with the retrieval 

system. However, there is no research known to us that explored the effects of the images 

themselves, and the emotional reaction they trigger in images seekers.  

2.2. Affect as a Property of Images 

According to Layne (1994), an image attribute is “what [is] depicted and represented 

in the image”. Image attributes could be classified according to different aspect levels, 

from the low-level features of pixels and color density all the way to more complex 

aspects of image semantics and emotions (Hollink et al., 2004; Jörgensen, 1998; Layne, 

1994; Scherer et al., 2001). The most popular classification recognizes attributes 

according to their level of abstraction, where the capacity of images to evoke emotions is 

considered among the most abstract and interpretive attributes (Hollink et al., 2004; 

Schmidt & Stock, 2009; Shatford, 1986).  

All image attributes can potentially serve as “access points” in assessing the value of 

the image to a person (Jörgensen, 1998), with emotions playing one of the key roles in 

framing the image meaning (Greisdorf & O’Connor, 2002; Jörgensen, 2007; Santini et 

al., 2001). The multidimensionality of the images leads to a lack of objective veracity of 

the medium, where each user may potentially interpret the image in her unique subjective 

way (Greisdorf & O’Connor, 2002; Jorgensen, 1995; Jörgensen, 2007; Santini et al., 

2001; Savakis, Etz, & Loui, 2000). In addition, the dimensions themselves are highly 

contextual and subjective. For example, Schmidt and Stock (2009) investigated whether 

it is possible to consistently describe emotions in images, and studied the way in which 

independent participants describe the emotional content of images by focusing on five 

basic emotions (anger, disgust, fear, happiness, and sadness); results from this study 

showed that only about half of the images (17 out of 30) yielded a consistent emotional 

description. 

While research acknowledges the role of emotions in image assessment, there exists 

no single accepted approach to measuring the emotional dimension of images 

(Dellandréa et al., 2010; Lopatovska & Arapakis, 2011). In their study of how emotions 
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are represented in images, Dellandréa and colleagues (2010) described two measuring 

approaches based on different classification frameworks: discrete and dimensional. The 

discrete approach recognizes the existence of several basic emotions, for example: 

happiness, sadness, fear, anger, disgust, and surprise. These basic emotions are 

sufficiently general to be considered culture-independent. Figure 2 (left side) reflects the 

discrete Plutchik’s Wheel of emotions model (1980). This framework recognizes the 

basic emotions as well as the higher-order affective states, such as feeling of love or 

aggressiveness. In contrast, the dimensional approach to measuring emotions in images 

conceptualizes emotions as positioned on a continuum along several possible dimensions, 

such as: valence, arousal, control, and power. Valence and arousal constitute two primary 

orthogonal characteristics of emotion, where an emotion’s valence corresponds to a 

position on the positive-negative feeling continuum and arousal (or activation power) 

represents the position on the passive-active axis (see Figure 2, right side). This 

measurement approach, although not explicitly mapping distinct emotional states, 

provides a tool for a quick and reliable measurement of the core affective reaction to a 

wide variety of objects. Dimensional approaches are closer to the vector space models 

commonly used in information retrieval.  The continuous scales also allow for fairly 

straightforward mapping of the emotional state from two axes to discrete labels, which 

was done for example by (Fontaine, Scherer, Roesch, & Ellsworth, 2007). The 

dimensional approach has previously been used in measuring affective response in 

images (e.g. Backs, da Silva, & Han, 2005) In our study, we employed both approaches 

to measuring the emotional reactions of participants to images.  

<INSERT FIGURE 2 HERE> 

2.3. The Image Retrieval Process 

As we have explained earlier, images do not carry a single objective meaning, and are 

interpreted subjectively by different observers (Greisdorf & O’Connor, 2002; Jorgensen, 

1995; Jörgensen, 2007; Santini et al., 2001; Savakis et al., 2000). A variety of factors 

influence the image’s interpretation, including the specific search task and setting, user’s 

mood, and experience (Bianchi-Berthouze & Lisetti, 2002). Moreover, the meaning a 

seeker assigns to an image is often constructed at the moment of her interaction with the 

image (Greisdorf & O’Connor, 2002; Santini et al., 2001). The open-ended and emergent 

nature of image interpretation leads to a ‘semantic gap’ between the high-level 

conceptual understanding of an image by a particular person and the low-level machine 

representation of that image (Aurnhammer, Hanappe, & Steels, 2006; Choi, 2010; 

Jörgensen, 2007; McCay, Peet & Toms, 2009; Wang et al., 2005). Most relevant to our 

investigation is the gap between the emotional content in seekers’ needs and images’ 

low-level representation. Image search systems are tasked with bridging this semantic 

gap. 

Bates (1989) highlighted four main features of image seeking that differentiate it from 

textual information retrieval:  

 The search results themselves may fulfill the user’s information needs, not needing to 

look up particular items. For example, seeking to know what the Coliseum looks like, 
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the user is likely to simply look at the picture thumbnail (without following the link to 

the web page containing the image); 

 The image search process is often of an exploratory character; 

 People often search images for play, entertainment, or exploration of visual space. 

The seeking tasks, in this case, have less-obvious and defined goals; 

 Image search encourages tangents, and thus it is very easy for a user to become 

sidetracked during the image seeking process. 

Another distinguishing feature of image search is that images also serve as the 

medium for communication. That is, the user is looking to creatively incorporate the 

sought-after image in a presentation of communications to an audience. In line with the 

Relevance theory (Sperber & Wilson, 1995), in the act of creative communication, the 

user must consider not only her personal understanding of the image, but also the 

intended audience’s perception of that image.  

In recent years, the area of image search has been attracting a growing attention 

within the research community. Studies in this area have investigated a variety of 

contextual factors that affect the image search process (Bates, 1989; Chew et al., 2010; 

Chung & Yoon, 2011; McCay‐Peet & Toms, 2009; Barbara Mellers et al., 1999), as 

well as studied the search strategies employed by users while seeking for images 

(Goodrum, Bejune, & Siochi, 2003; Westman, Lustila, & Oittinen, 2008). One clear 

theme that emerges from these studies is that the traditional task-centric approach to 

retrieval is ill-suited for addressing the needs of image seekers. Namely, users often 

struggle to explicitly define their image needs when using a simple keyword query 

interface, even when having a clear representation of the desired image in mind (Choi, 

2010).  

Trying to respond to these chalenges, researchers and prctitioners have developed 

alternative approaches for image retrieval. One approach has been to complement (or 

altogether replace) keyword search with browsing-based methods. For example, by 

enhancing keyword search with browsing options using faceted metadata search, 

whereby the user can fluidly switch between images by following links in their meta-data 

descriptions (Yee, Swearingen, Li, & Hearst, 2003). Westman and colleagues (2008) 

found that users were able to combine different search modes during the search for 

images, entering keywords together with a category-based, color-based and similarity-

based search. Another alternative is to rely exclusively on exploratory seeking modes, 

namely browsing. For example, the browsing-based interface in DynamicMaps (Kleiman, 

Lanir, Danon, Felberbaum, & Cohen-Or, 2015) supports the scanning of images in two-

dimensional space, where images are positioned in the space based on their similarity.  

An alternative approach to bridging the semantic gap in image retrieval has been to 

produce higher-level descriptions of images through social means. Leveraging advances 

in social computing, social tagging allows users to assign concept-words (or ‘tags’) to 

images. Such collective understanding of the image that comes directly from viewers 

potentially captures most of the possible image interpretations, and thus could alleviate 

the semantic gap problem. When incorporated into a retrieval system, descriptions of 

users’ needs (from the keyword-based interface) are matched with image tags. 
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Most relevant to our study are works that have focused on bridging the sematic gap 

around emotions, facilitating emotion-based human-centered interaction (Wang, Chen, 

Wang, & Wang, 2003).  Works in the Kansei engineering field propose that both users’ 

needs and the images be represented in terms of emotional terms (i.e. ‘Kansei’ words; in 

Japanese “emotional” or “affective”) (Shibata & Kato, 1999). For example, K-Dime 

system automatically derives Kansei words from images’ low-level features;  during 

human-computer interactions the system dynamically configures the built-in Kansei user 

model; and then matches the model’s and images’ Kansei representations (Bianchi-

Berthouze, 2002; Bianchi-Berthouze & Catarci, 2003).  

Notwithstanding the promise of these approaches, the current practices of image 

retrieval still rely heavily on keyword based interfaces, as browsing-based approaches are 

not well-suited for more targeted search. In particular, the sematic gap related to images 

emotional content still prevails, and despite some compelling experimental results, 

practical implementation for approaches such as Kansei are still limited (Rorissa, 2008) .  

2.4. Research Questions 

In the sections above, we have reviewed relevant literature on image, search, and 

emotions. Still, to date, there is a scarcity of research at the intersection of these areas 

(see the center of Figure 1), and our knowledge of the role played by emotions during 

image search is quite limited. The broad body of research on emotions in image retrieval 

mostly concentrates on the issue of automatic recognition and tagging of emotions in 

images (e.g., André, Cutrell, Tan, & Smith, 2009; S. Wang et al., 2005), while the 

behavioral consequences of image emotiveness remains understudied. Santini et al. 

(2001) argue that image search is a process in which meaning is created through the 

interaction with images and the system, implying that the emotional dimension should be 

accounted for. In one of the few studies on this topic, Greisdorf and colleagues (2002) 

found that during image retrieval, affective (or emotion-carrying) query terms appear to 

be an important determinant of a user’s relevancy choices. Still, to date, our 

understanding of the ways in which the emotional content of the seeking task interacts 

with image emotiveness in user’s relevancy judgment is far from comprehensive.  

In a preliminary attempt at filling in these gaps, we advance the following research 

questions: 

 RQ1: To what extent do people explicate the emotional content of their 

information need when using a keyword search interface? Do people use 

affective query terms in their search for images? 

 RQ2: How does the emotional content of the image affect seekers’ choice of 

relevant images? 

 Do people seeking images - in a similar setting and with similar goals - choose 

images that carry a similar emotiveness? 

 Do people seeking images prefer a particular emotional valence (say, positive) 

over another 

 RQ3: How does the emotional content of the seeking task interact with image 

emotiveness in determining seekers’ choices of relevant images? 
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3. METHODOLOGICAL APPROACH 

To address our research questions, we designed and conducted three user studies. In 

all three studies, participants were assigned with a number of image seeking tasks. Our 

studies used two generic image domains or themes: DOGS and SCENERY, one that is 

expected to trigger a strong emotional reaction and a more neutral domain. Given that 

dogs are an emblematic human companion, we expected DOGS to be an emotional topic 

for the majority of participants, making it well suited for our study. However, such 

emotionality of the domain might potentially lead to an intensified emotional reaction in 

both positive and negative directions. In an attempt to counterbalance this potential bias 

and to generalize our results, we decided to use an additional domain – images of scenery 

from around the world. 

We initially designed 18 image seeking tasks, 9 tasks for each search domain. The 

tasks were built in such a way, as to ensure that content of all images in our corpus could 

be objectively relevant to the task. For example, in the DOGS domain, we did not 

mention any specific breed, actions, behaviors or other specific instructions that would 

deem certain images as irrelevant. There were also no requirements in the task to use 

low-level features of the image, such as resolution or color. The design of the tasks was 

aimed at capturing the spectrum of emotional content. In order to have an emotionally 

balanced set of tasks, we performed a pre-study in which sixteen independent judges 

rated the perceived emotional valence and emotional arousal of tasks. For each domain, 

we chose six seeking tasks from the original list: three that were evaluated as most 

positively by the participants, and three that were evaluated most negatively (see Figure 

3). Tasks in all studies were drawn from this pool of 12 seeking tasks.  

<INSERT FIGURE 3 HERE> 

Prior to each experiment, participants filled questionnaires indicating their age, 

gender, area of study, previous experiences and attitudes toward dogs and tourism. This 

was done to ensure that the participants’ background and predispositions did not interfere 

with the results of our study. In each of the studies, participants were presented with the 

image seeking tasks, interacted with a Web-based retrieval system by articulated their 

needs using keyword terms, and then selected several images they deemed most relevant 

for the task. After performing the search tasks, we asked participants to record their 

perceptions of the emotional content of the seeking tasks and images (using standard 

scales).  

Study 1 and Study 2 both are aimed at addressing our research questions 

quantitatively; their research method is quite similar (the major difference is the type of 

retrieval system used) and the analysis techniques identical; we thus chose to present both 

studies together in section that follows. Study 3 employs a qualitative method and is 

aimed at revealing seeker’s underling decision-making rationale; it is presented in 

Section 5. The differences and similarities between the studies are depicted in Figure 4. 

<INSERT FIGURE 4> 
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4.  STUDIES 1 AND 2: QUANTITATIVE ASSESSMENT OF 

EMOTIONAL EFFECTS IN IMAGE SEARCH 

Participants in studies 1 and 2 were students from a large research-intensive 

University, which were recruited through a Facebook page and other in-university 

recruiting means and were paid in compensation for their time. In both studies, we 

employed a controlled experimental setting, using a custom-designed image retrieval 

interface (Study 1) or Google Images Search engine (Study 2). Study participants were 

assigned a number of image seeking tasks, were asked to search for images that are 

needed for task completion, and select several images from the list returned by the search 

system. For both studies, quantitative statistics methods were used to analyze perceptions 

of seeking tasks, user’s search keywords, and features of characteristics of selected 

images.  

At the beginning of the experiment, the participants were presented with image 

seeking tasks in a specific domain (DOGS, SCENERY). Tasks were presented in a 

randomized order, and the order of search domains was counterbalanced between 

participants. Upon the completion of each task, the participant proceeded to the next 

seeking task within the same domain. After completing all tasks (in both the DOGS and 

SCENERY domains), participants were asked to rate the emotional valence and arousal 

of the seeking tasks, as well as rate the emotiveness of the images they selected, using the 

two-items instrument by Bradley and Lang (1994) that has been proved suitable for 

measuring an emotional reaction to images and films (Uhrig et al., 2016) (see Figure 5). 

In all subsequent analyses, we used these participant-specific subjective ratings of the 

emotional valence and arousal. 

<INSERT FIGURE 5 HERE> 

Notwithstanding some substantial similarities, studies 1 and 2 differ in regards to the 

retrieval system used (and consequently, the set of images the system processed). Below, 

we provide some additional details regarding each of the studies. 

4.1 Details for Study 1 

All of the 12 seeking tasks were used in Study 1. The ordering of task domains was 

counterbalanced between participants, and tasks within each domain were presented to 

participants in a randomized order. For the study, we created a mock-up search system 

that resembled a typical image search user interface. The system enabled the participants 

to enter the search keyword query, and retrieved the grid of image thumbnails. In a 

response to participants’ queries, our search system returned a set of pre-selected images 

in randomized order (please refer to Figure 6), out of which participants chose three 

images they deemed as most relevant for each particular task (overall 3 images per task x 

12 tasks = 36 images). Unknown to the participants, the keywords they entered did not 

affect the set of returned images, nor the way in which images were presented.  
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We used the image hosting site Flickr
1
 as our primary source of images. For the 

DOGS domain, we chose various images with no more than two dogs, and with the dog 

situated in the foreground. For the SCENERY images, only images with sceneries and no 

people in the image were selected. Altogether, we initially collected 200 good-quality 

images that were free from copyright restrictions in each of these two domains, trying to 

restrict the size of the images by 640x480 inches each (or 480x640 if the image was in 

portrait orientation). All of the images were colored. We also excluded drawings and 

paintings from our images, leaving only photographs. Next, we refined our selection of 

images, by conducting a pre-study in which 16 participants assessed all the images on the 

emotional scale of Bradley and Lang (1994). We chose 75 images in each domain 

according to their average emotional valence scores, as follows: 25 images with a 

positively perceived valence, 25 images with a negatively perceived valence and 25 

images that were perceived as neutral.  

Forty-four participants completed the experiment. Thirty-four of the participants 

(77%) were female. The average age was 24 years old (SD=4.33). Three of the forty-four 

participants (7%) did not complete all search tasks or chose less than 3 images in a 

particular task, thus, their data was discarded from our analysis. 

<INSERT FIGURE 6 HERE> 

4.2 Details for Study 2 

Thirty different participants completed Study 2, out of which eleven were female 

(37%). Average age of participants was 25 (SD=2.9). The protocol of study 2 largely 

followed Study 1’s protocol, apart from the fact that here participants interacted with 

Google’s Image search (i.e. we did not restrict the set of images). However, we had to 

make some adjustments to accommodate the open-endedness of Web search, namely by 

limiting the number of tasks and increasing the number of images participants select as 

relevant. Participants in Study 2 searched for images of DOGS and SCENERY using the 

same pool of seeking tasks, where in each domain we included only three of six of the 

original tasks (the most positive task, a neutral task, and the most negative task). From 

the list of images returned in response to the search query, a participant selected five 

images that they deemed most relevant to the task, overall 30 images.  

At the competition of the study, in addition to rating images on the 2-dimensional 

emotional scale (as in Study 1), participants were also requested to detail the emotion(s) 

experienced when looking at each of their chosen images, by listing the emotional terms 

associated with each image out of the list given in Plutchik’s Wheel of Emotions (1980). 

For illustration, please refer to Figure 2. 

4.3. Results for Studies 1 and 2 

                                                 

1
 https://www.flickr.com/ 
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Below we describe the results from Studies 1 and 2, one analysis at a time. Our 

results showed no significant difference in the affective dimension of arousal (in all 

analyses), and thus we report below only on results regarding valence. The control 

variables of age, gender, attitude and experience with dogs, and tourism showed no 

significant correlations with the outcome variables as well. 

4.3.1. Emotional agreement between participants within the image seeking tasks 

We calculated the Intraclass Correlation coefficient (two-way mixed, single 

measures) to measure the level of agreement among the participants on their emotional 

valence assessment of the image seeking tasks. ICC is commonly used in measurements 

of consistency and level of agreement between different independent raters on the same 

concept.  The ICC coefficient is measured on a scale from 0 to 1 where ICC<0.3 

indicates poor agreement, 0.3-0.4 indicates fair agreement, 0.4-0.6 indicates moderate 

agreement, 0.7-0.8 indicates strong agreement, and ICC>0.8 indicates almost perfect 

agreement (Shrout & Fleiss, 1979). Figure 7 presents the results of the reliability analysis 

for both studies. 

<INSERT FIGURE 7 HERE> 

As we see, in both Study 1 and 2, in regards to participants’ emotional perception of 

the seeking tasks, the agreement was low in DOGS and on the lowest side of fair in the 

SCENERY. Clearly, the participants were highly subjective in their assesment of the 

seeking tasks emotional valence. While some users may have perceived the task as 

positive, others viewed the same task as less positive, neutral, or even negative.  

4.3.2. Explicating the emotional aspects in the search queries  

In Study 1, participants issued 420 keyword search queries during the trial. After 

accounting for repeated queries and queries that contained incorrectly written words and 

grammatical errors, we obtained a sample of 380 unique search queries. In Study 2, our 

participants issued 521 keyword search queries. After accounting for incorrectly written 

words (no repeated queries) we were left with a sample of 487 search queries. We used 

the sample of search queries in the subsequent analysis. 

We defined emotional words as words that express feelings in an evident and precise 

way, usually, but not limited to the form of adjectives. Examples of such words are: 

surprise, happiness, humiliate, bored, desperate, terrifying. The rest of the words 

comprise mostly definitions of objects, such as dogs, landscape, composition, such as 

panoramic, cluttered space, and descriptions of actions, such as, for example, walking 

and flying. We recruited three participants and instructed them to count the total number 

of emotional words in every query in the sample. We provided them with the definition 

of emotional keywords as mentioned above, giving them a few examples of emotional 

words and sentences. Each participant worked in an informal setting in their free time. 

We filtered the results of the assessment by selecting those queries, where one or several 

participants differed in their assessment of the number of emotional words, finding 56 

such cases. We then organized a meeting, moderated by the researcher, in which all three 
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participants worked together to come to an agreement on the total number of emotional 

words in the non-agreed queries. Based on the collected data, we calculated the average 

word count, the average emotional words count, and the proportion of emotional words in 

the total word count of the queries. Results are presented in Figure 8. 

<FIGURE 8 INSERT HERE> 

As seen in Figure 8, the percentage of the explicit emotional words is considerably 

small. Only 8% of the words in the DOGS domain and 2% of the words in the 

SCENERY domain in Study 1 were emotional words, and only a bit more than 4% of the 

words in Study 2 were emotional words. It seems that participants mostly avoided 

eliciting the emotional aspect of their image needs in the form of keywords.  

4.3.3. The consistency of the emotional ratings within the images chosen by each 

participant in each task 

In Study 1, our participants performed twelve tasks in which they chose three images 

each, producing overall 492 groups of three images. To assess the consistency of the 

ratings within these groups, we first calculated the average absolute distance of each three 

images’ scores in a group from the median score within the same group (Figure 9).  

<FIGURE 9 HERE> 

To provide a point of reference to the calculated consistency measurement, we 

compared the calculated value with that of a randomly formed sample of ratings, taken 

from all images that each participant rated during the experiment. We randomly chose 18 

image ratings for each participant, and formed 492 image triplets consisting of these 

ratings. This sample served a representation of the participants’ choice if they did not 

consider emotiveness of the images as a relevant parameter in their search. A t-test 

comparing the average sum of distances from the median for the image triplets chosen by 

the participants and the randomly drawn images, confirmed statistical significance of the 

differences, t(490)=6.28, p<0.001 in the DOGS and t(490)=8.57, p=0.001 in the 

SCENERY domain. 

In Study 2, our participants performed six seeking tasks, in which they chose five 

images each, producing overall 162 groups of five images. We conducted the same kind 

of analysis as in the previous Study, calculating the average absolute distance of the 

individual image’s rating from the median of its group of five. Because we did not 

control for images seen in Study 2, we could not compare here the chosen images to a 

group of randomly selected images. Means and standard deviations of the average 

absolute distance from the median for the groups of images’ emotional scores are 

presented in Figure 10, for both studies. 

<INSERT FIGURE 10 HERE> 

 

4.3.4. The effect of perceived emotional valence of the seeking task on image choice 
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We used Hierarchical Linear Regression Modelling with mixed effects to estimate the 

effect of the seeking task’s perceived emotiveness on participant’s images’ choice. In our 

model, the fixed effect of the seeking task was nested in the random effect of the 

participants (as each participant performed the same seeking tasks during the 

experiments). Particularly, we wondered whether the subjective perception of the task as 

negative led the participants to choose negatively-perceived images and vice versa. We 

calculated the effect that the emotional valence ratings of the image seeking task has on 

the average emotional valence ratings of the images chosen per task by the participants. 

Our model accounts for the nested effect of the seeking task, where 12 seeking tasks in 

Study 1, and six seeking tasks in Study 2 were identical for every participant, as 

illustrated in Figure 11.  

<FIGURE 11 INSERT HERE> 

Figure 12 presents an estimate of the fixed effect on the chosen images’ emotional 

valence ratings. The findings from both studies indicate a presence of a positive effect on 

the outcome variable: the more positively perceived the task is, the more positive are the 

images the participants chose in this task. The effect of the independent variable is 

comparable in both studies: 0.30 vs. 0.37 in SCENERY domain in studies 1 and 2, and 

0.34 vs. 0.33 in the DOGS domain. The intercepts were positive in both studies in both 

DOGS and SCENERY domains, which indicates that the users choose positive images in 

tasks that they perceived as neutral.  

<FIGURE 12 HERE> 

4.3.5. Prevalence of positively perceived valence in the chosen images  

In Study 1, we looked at the average emotional valence of the selected images for 

each participant compared to the average valence given to all images by that participant. 

The selected images scored significantly higher on emotional valence than all images 

both in the SCENERY domain (Average=0.95, SD=0.45); t(40)=3.48, p<0.001, and the 

DOGS domain (Average=0.31, SD=0.43); t(40)=3.98, p<0.001. The differences are 

illustrated in Figure 13.  

To further extend the analysis, for every participant, we calculated the number of 

positive, neutral and negatively perceived images among those they chose during Study 1 

and 2. The positively perceived images comprised more than 50% of all images chosen 

on average by the participants in both DOGS and SCENERY domains. The proportion of 

positive images was significantly larger than the proportion of negative ones in both 

studies in both domains. The average proportions of ratings per participant can be seen in 

Figure 14.  

<FIGURE 13 INSERT HERE> 

<FIGURE 14 INSERT HERE> 

4.3.6. Discrete representation of the participants’ emotional choices.  
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In Study 2, the participants indicated their emotional reaction towards the images they 

selected also using the discrete emotion measurement classification by Plutchik (1980). 

Figure 15 presents the list of all emotional states along with their relative frequencies in 

participants’ choices. The three most common emotional states experienced by the 

participants when looking at the selected images were Serenity, Joy, and Sadness. We can 

see that the participants not necessarily chose the images that evoked only positive 

emotional responses – the Sadness feeling was quite common, however the positive bias 

we referred to in the previous section, can also be seen here, with more frequency for 

positive emotions. It seems that participants preferred those images or explicated their 

emotions of distinct and clear sentiment, such as sadness or happiness, instead of more 

ambiguous ones, such as contempt or remorse. Figure 16 represents the heat map of the 

emotional experiences of the participants aligned on the modified Plutchik’s Wheel of 

Emotions scale. Red areas represent the most frequent types of emotional reactions 

toward the images as indicated by the participants, and the green areas represent the less 

frequent types. We can see that the dominant axis of emotional choice was the sadness–

joy axis. 

<FIGURE 15 INSERT HERE> 

<FIGURE 16 INSERT HERE> 

5.  STUDY 3: A QUALITATIVE STUDY OF PARTICIPANTS’ 

DECISION MAKING PROCESS.  

The purpose of this study was to gain a deeper insight into participants’ reasoning and 

decision making processes when searching and choosing images on the web. Six female 

students and four male students completed the experiment. The average age of 

participants was 27 years old (SD=2). Our method for this study was based on the 

experiment protocol from study 2, where we used three seeking tasks in each of the two 

domains, and participants interacted with the Google search engine. The major difference 

from the prior studies was in the procedure that followed task completion. In Study 3, we 

conducted semi-structured interviews with the participants, exploring their image choices 

and reasoning behind their preferences. In particular, we asked the participants to 

describe how they searched for and why they chose each image. The interviews were 

recorded on tape, and then transcribed.  

4.1  Method for Analyzing Interview Contents 

In order to analyze the content of the interviews, we adopted the well-accepted 

qualitative methodology for thematic analysis. Thematic analysis is not bounded to any 

pre-determined theoretical framework (Braun & Clarke, 2006), but can be used in 

conjunction with different theories (or not at all). We chose this particular methodology 

mainly due to its flexibility in combining the phenomenological and theoretically-bound 

epistemology when trying to identify the patterns in the data. Thematic analysis enabled 

us to record participants’ affective perception of images, as well as to document the 

various factors – beyond emotion – that are weighted in during the selection of relevant 

images (e.g. color, objects in the image, and composition). We employed the guidelines 



 - 17 - 

provided by Braun & Clarke, (2006). They proposed that a theme represents an important 

aspect in the data pertaining to the research question; “some level of patterned response 

or meaning within the dataset” (p.10). Following this guideline, we defined a theme in 

our analysis as the reason (or rationale) for why participants chose the specific images 

from the search results. The set of themes was derived from the research bodies on the 

image seeking process and on emotions (for example the work of Mellers, Schwartz, Ho, 

& Ritov, (1997) on decision-affect theory). In addition, we employed a bottom-up 

approach to identify themes not mentioned in prior works. 

First, two researchers worked independently to familiarize themselves with the data 

by repeatedly reading the transcribed interview contents. At this stage, the researchers 

identified few preliminary threads and generated initial codes. For instance, statements 

such as “I need the images of bright dogs” resulted in the code of “specific object within 

the image”.  Next, each of the researchers proceeded to sort these codes into themes. For 

instance, the aforementioned code was grouped into the theme of “Objects” (i.e. objects 

within the image are the primary reason for selecting an image as relevant). Given the 

focus of this study, special attention was given to the “Emotions” theme. Overall, the 

researchers identified 253 distinct codes.  

In order to alleviate concerns around subjectivity in coding, we employed a 2-step 

process for arriving at an agreement. First, we calculated the inter-rater agreement using 

Cohen’s Kappa for two raters, which is commonly used for measuring IRR for nominal 

and ordinal variables (Hallgren, 2012). Across all themes, inter-rater agreement score was 

0.50, which indicates moderate agreement. Specifically, the inter-rater agreement on the 

theme of “Emotions” was 0.67, indicating substantial agreement (Krippendorff, 2004). In 

the second step, we applied a consensus-building process, where the two researchers 

hashed out all differences in coding, until arriving at an agreement. The findings 

discussed in the next section reflect the agreed-upon coding of themes.  

4.2. Interview Findings 

The final list of emerging themes and their frequencies as drawn from the interviews are 

presented in Figure 17. The most common categories of motives for choosing images 

related to emotional considerations and content of the image. Emotional reasoning of the 

participants mainly comprised of the three typical considerations: (1) Immediate feelings, 

when the participant chose the image because it moved her emotionally, (2) Expected 

feelings, when the participant chose the image because she thought it would emotionally 

move the intended audience; and (3) Feelings associated with the image, when the 

participant recognized the emotiveness of the image (without explicitly mentioning the 

intended audience).  

The immediate emotional reaction of the participants was clearly evident from the 

participants’ answers. For example, when asked why did she chose the image, one 

participant answered “I looked at this picture and felt nostalgic about my childhood, 

something is right here, so it was a no-brainer”, or “[the image] feels very special, I don’t 

know, something very personal to me, I loved it”. Such images were picked without 

much deliberation, and it seemed that sometimes the participants had not even considered 
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how well the image falls within the requirements of the task. The second category refers 

to the expected feelings of the participants. When asked the question of why did she 

chose the image of the white bear standing on a piece of a floating ice sheet, one 

participant answered: “It makes [the people] sympathize and empathize with the bear 

here”. Another example is the answer: “[I picked the image] because it is very happy, and 

this will draw people to it”. Undoubtedly, we saw that the participant made it clear that 

the main reason behind her choosing the image are considerations about the affective 

reaction of the intended receiver of the creative communication task. The participant 

recognized the emotions in the image, and considered whether they are relevant and 

capable of transmitting the message to the expected audience. The third emotional 

category, feelings associated with the image, was expressed by the following quotes: 

“This image is very calm”, “I chose this image because it is very powerful”. We argue 

that although the participant recognized the emotion, and it was enough for her to select 

it, it is not exactly clear to whom the feeling is directed: the user herself or the audience. 

This motive could contain both immediate and expected elements, thus, presenting a 

somewhat intermediate category.  

Emotional motives comprised 54% of all motives explicated by the participants. 

Among them, 13% were immediate feelings, 19% were expected, and 21% were feelings 

associated with images. The biggest category beside Emotions was Image Content (27%) 

when the participants chose the images based on what physical object or a combination of 

objects should be present on the required images and purposefully searched for it. For 

example, one participant explained after picking the image: “I chose the images that 

portrait one dog, and it had to be a big dog”, or “There should be water in every image”. 

Figure 17 summarizes all categories that we identified during the interviews, the 

category’s frequency, and a representative quote.    

<FIGURE 17 HERE> 

To conclude, the results of the interview analysis demonstrate the plethora of reasons 

for choosing particular images from those available among the search results, when 

presented with the seeking task that requires a demonstration of some creative 

performance or communication. Both affective and objective image dimensions were 

sought. However, most motives (54%) were related to the emotional considerations, both 

intrinsic and directed at the assumed viewer.   
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6. DISCUSSION 

Images as multidimensional objects are defined by a variety of attributes on different 

levels of abstraction. Recent studies have highlighted the more subtle image attributes, 

such as its emotiveness – the ability of the medium to trigger a personal emotional 

reaction in the viewer (Schmidt & Stock, 2009). Emotiveness is one of the key factors 

that define the subjective meaning of the image to the viewer. Therefore, it has an 

important role in the process of image retrieval (Greisdorf & O’Connor, 2002). 

Nevertheless, research on the role of emotional perception of images during the process 

of image retrieval is relatively scarce. Our study aims at filling part of this gap. We 

performed three studies where participants searched for and chose images in a series of 

image seeking tasks. In Study 1 we used a custom-designed image search system with 

pre-loaded images, while Study 2 and 3 used an open Web search environment. After 

completing the search, participants (1) rated the seeking tasks and the images they chose 

on an emotional valence and arousal scales or on a discrete value scale or (2) were 

interviewed on their motives for choosing images. Performing three studies allowed us to 

employ a variety of settings and methods of analyses. We obtained a highly robust set of 

data, and were able to look at the role of emotions in the search for images from different 

perspectives. In this section, we discuss the key findings from our study. 

6.1. Disagreement between Participants in their Interpretation of Tasks 

Emotiveness 

As we saw from the results, at the group level, the Intraclass Correlation Coefficient 

demonstrated low to fair agreement between the participants on the perceived emotional 

valence of the image seeking tasks. In the Study 1, Intraclass Correlation Coefficient 

(ICC) was 0.23 for DOGS and 0.31 for the SCENERY domain. In Study 2, ICC was 0.20 

for DOGS, and 0.32 for the SCENERY domains. Such low inter-rater agreement can be 

likely attributed to the personal characteristics of the participants. Clearly, it is difficult to 

associate a univocal prototype emotion to a specific information need that is correct for 

everyone. 

Prior studies have explored the subjective character of meanings and emotions 

associated with the images as a medium (Rorissa and Hastings, 2004). However, there is 

no study known to us that tried to measure the perceived emotiveness of the task 

performed by the participants, and its effect on the participants’ image seeking behavior. 

From a methodological standpoint, this stresses the requirement to perform individual 

level analysis of participants’ image choice, and employment of individuals’ subjective 

ratings of tasks emotiveness (as performed in our study), rather than employing a more 

objective measure such as the group’s average.   

6.2. The Emotionality of Search Keywords 

As seen in Section 4.2, despite the emotionality of most of the seeking tasks, 

emotional words, such as happy, sad, aggressive, etc., consisted only a small portion of 

the words in search queries. In Study 1, emotional words comprise 8.1% in the DOGS 

domain, and 2.4% in the SCENERY domain. In Study 2, emotional words comprise 4.8% 



 - 20 - 

in the DOGS domain, and 4.2% in the SCENERY domain. Most of the keywords usually 

included definitions of objects (dog, human), verbs (running, playing), and words 

describing the image composition (panoramic, open space). In short, the participants 

rarely explicated the emotional content of the task in the keywords they used. This 

finding is in line with the idea that a textual interaction mode is limited and cannot fully 

support the complex needs of image retrieval (Bates, 1989; Choi, 2010).  

Comparing our findings to prior studies in the field reveals an interesting insight. In 

particular, Greisdorf and colleagues (2002) investigated the way in which users describe 

images. They  asked viewers to describe images using a pre-defined set of words and 

found that the words from the emotional category were often employed in the 

participants’ descriptions of images. In contrast, participants in our study were presented 

with a scenario and requested to describe their image needs using an open keyword query 

prior to viewing any images. The discrepancy in the findings between using emotional 

words when describing images with pre-determined tags (emotional words frequent) and 

explicating the seeking need without the availablity of external cues (emotional words 

infrequent) reveals an important insight regarding the difficulty of explicating highly 

abstract ideas during image search. The emergent character of image meaning (Santini et 

al., 2001) makes it difficult for a user to formulate her image needs prior to understanding 

what can she actually request at all. This may possibly explain why users often employ 

more objective and material attributes in keywords search, such as specific objects or 

actions. 

Another possibility is that the existing mental model of Web search process trained 

users not to seek emotionality when explicating their image needs. Users may not expect 

the system to relate to larger, more complex, emotional descriptions of the sought images. 

Instead, users mostly assume that they must narrow down the fitting images themselves 

after being provided with as wide selection of retrieved images as possible.  

6.3. The role of Image Emotiveness in the Retrieval Process 

Our findings provide evidence that participants are applying emotional considerations 

when selecting images. First, we found a relatively high consistency in the emotional 

valence within the 3 (in Study 1) and 5 (in Study 2) images chosen for each task by a 

participant. Second, our results show a positive relationship between the perceived 

emotional valence of the seeking task and that of the images chosen by participants at 

that particular task. Third, our results showed a positive bias when choosing images: 

overall selected images scored higher on emotional valence than random images. Finally, 

the role of the emotional dimension became highly evident through participants’ verbal 

expressions in Study 3. Responding to the question “why did you choose this particular 

image”, most responses were related – at least in part – to emotional considerations. 

Greisdorf, O’Connor and O’Connor (2002) have made the case that image relevance 

could be derived from its affective components. Each of our findings highlights the 

importance of image emotiveness during the search process. Put together, our results 

provide solid evidence that images’ emotiveness plays an important role in seeker’s 

choice of relevant images. Our results extend earlier works in the area by demonstrating 
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that users employ images’ affective components as a decision-making cue during the 

seeking task.  

6.3.1.  The effect of the emotional valence of the task on the image choice 

Our results indicate that there is a positive relationship between the perceived 

emotion of the task and the emotion of the chosen images at that task. Namely, at both 

Study 1 and 2, in tasks perceived by participants as positive, they selected images with a 

positive emotional valence, and vice versa (p<0.001, see Section 4.3.4). Retrieval goals 

and tasks are an important factor influencing the search process (Arapakis et al., 2008; 

Bilal, 2000; Choi, 2010; Chung & Yoon, 2011; McCay‐Peet & Toms, 2009; Tenopir et 

al., 2008; Westman et al., 2008). Thus, to some extent these results were expected. 

However, previous studies linking search task and users’ seeking behavior primarily 

concentrated on task characteristics such as: task difficulty (Arapakis et al., 2008), 

structure (Bilal & Kirby, 2002), stage (McCay‐Peet & Toms, 2009), and type (Westman 

et al., 2008). We add to the body of knowledge in the area by demonstrating that the task 

semantics may evoke changes in participants’ emotional behavior, and that the task’s 

emotional valence is an important characteristic affecting users’ decision making. Either 

way, the perceived effect of the task seemed to be an inherent information dimension for 

the participants on which to base their decisions. 

6.3.2. Immediate vs. Expected emotional consideration 

An interesting finding from our study pertains to the way in which emotions affect the 

image selection decision process. We find evidence for the distinction between the 

immediate and expected kinds of emotional considerations (Loewenstein & Lerner, 2003) 

when judging the image’s relevance to the task. The scenarios in our tasks requested 

participants to select images in preparation of a creative display; immediate emotions 

describe the participants’ instant reaction to an image, whereas expected emotions 

involve considerations around the expected reaction of the target audience. A 

representative quote for immediate emotion as a rationale for selecting a dog image is: “I 

chose [the image] because it is so…sweet! Looking at this image makes me love dogs, I 

am losing it!”; while an example quote for the expected emotion is: “I need [to select] an 

image that will make people happy”.  

Our findings show that in 53% of the cases the participants used emotion-based 

justification; of these, we found that immediate emotions influenced participants’ 

decision to select an image in 13% of all cases, and expected emotions were manifested 

in 19% of all cases. We suggest that the participants employed the “Affect as 

Information” cognitive model in their decision-making (Lerner & Keltner, 2000). This 

model includes two affective types of thinking – immediate emotional response, and 

expected emotional response, which serve as an informational input when making a 

decision. Given that the image seeking tasks in our study were proposed in the context of 

creative communication with the audience, the discovery of the expected feelings go in 

line with the Relevance theory (Sperber & Wilson, 1995). According to this theory, it is 

the universal cognitive tendency of individual to maximize the valence of the message to 

the intended receiver of communication. Human communication related to a production 
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of creative display was previously found to involve an ability to read a receiver’s mind 

(McKeown, 2013). That the receiver-centric considerations would have an emotional 

nature is only natural given the innate predisposition of human towards aesthetic and 

artistic values (Dutton, 2009). 

The emergence of immediate emotional reaction as one of the key motives for 

choosing images may be linked to dual processing cognitive theories, which describe the 

application of cognitive heuristics. Heuristic thinking represents fast, automatic, and 

unconscious cognitive judgments, where a person employs a number of specific mental 

shortcuts based on available environmental cues. Using heuristic thinking in simple or 

non-critical situations helps saving the limited cognitive resources for a complex problem 

or task solving (Evans, 2006). Although heuristic thinking leads to a quick and 

economical decision-making process, it also produces specific cognitive biases. One of 

such biases is anchoring (Kahneman, 1974). Anchoring is a human tendency to over-rely 

on the piece of information that they perceived first when making decisions. Martino, 

Kumaran, Seymour, & Dolan, (2006) provided neurobiological evidence that anchoring 

is driven by emotional centers in the brain. Simply put, the anchoring heuristic is 

affective in nature. Applied to our study, images emotiveness may provide an anchor that 

affects users’ decision making. That is, instead of engaging in mentally demanding 

analytical reasoning (e.g. evaluating objects and the composition), the seeker may simply 

base her choice on her feelings toward the image. 

6.4. Overall Emotional Characteristics of the Chosen Images. 

Study 1 demonstrated that when provided with images of different emotional valence, 

by-and-large participants preferred images that evoked positive feelings. The chosen 

images’ emotional valence ratings were significantly higher than the corresponding 

ratings given to the baseline that consisted of the entire set of images. Additionally, in 

both Study 1 and 2 (simulated and open web search, respectively), within the set of 

images selected by each participant, the proportion of positive images was substantially 

higher than the proportion of negative and neutral images (p < 0.001) in both domains as 

reflected in Figure 14.  

Why did participants’ preference of images incline toward positively-perceived 

images, rather than negative ones? To the best of our knowledge, no studies directly 

explored users’ emotional predilections in the context of image retrieval. More broadly, 

studies in psychology demonstrated the existence of positive biases in strategical decision 

making (Hershey & Baron, 1992; Rogers, 1998). In application to HCI, humans are 

known to be inclined toward more attractive system design (Lee & Koubek, 2011; 

Tractinsky, Katz, & Ikar, 2000). Related to this are studies that have demonstrated users’ 

reaction to “negative” images. For example, Carretié, Mercado, Tapia, & Hinojosa, 

(2001) found that users respond more strongly and quicker to negative images (when 

compared to positive images) and Tomaszczyk, Fernandes, & MacLeod, (2008) showed 

that young adult users remember negative images better than positive ones. 

The explanation of the general positive bias may lie in the character of the image 

seeking scenarios employed in the current study. Most of our tasks involved a display of 
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creative abilities of the participants in a communication-based task. The users could 

prefer to choose positive images as they are more commonly social and arguable 

communicative in nature. However, creativity does not necessarily mean social 

conformity and positive spectrum of emotions. Thus, to us this explanation is only partial. 

In Study 2 the users rated the images they chose on Plutchik’s Wheel of emotion scale. 

The three most common emotions were Happiness, Serenity, and Sadness. It is hard to 

think of creative performance only limited to these feelings. Therefore, we argue that the 

personal feelings of the participants led them to choose more personally desirable images 

during the experiment.  

7. CONCLUSION 

A growing number of studies are lending support to the idea that emotions play a key 

role in mediating human behavior and cognitive processes (Dellandréa et al., 2010; 

Dutton, 2009; McKeown, 2013). We conducted three studies, both in controlled and free 

Web setting, and used both quantitative and qualitative methodologies to explore how 

emotional considerations (intrinsic and projected onto others) are involved in the image 

seeking process. We found that seekers’ feelings are often at the heart of the decision 

whether to choose an image, helping them to navigate through rich visual choices. 

Summarizing our findings, participants in our studies: (1) although having different 

emotional perceptions of the search tasks, and (2) rarely explicating their emotional needs 

in keywords; (3) showed strong evidence for emotional considerations when choosing 

images. In particular, our findings suggest that participants: (1) adjusted the emotiveness 

of the images to the emotiveness of the task; (2) chose more positive images during the 

image search, and (3) employed both immediate and expected emotional considerations. 

7.1. Theoretical Implications 

Earlier studies in this area concentrated primarily on measuring the consistency of 

emotion recognition (Schmidt & Stock, 2009), image indexing (Beaudoin, 2008), 

researching a connection between context- and content-based emotion attributes 

(Siersdorfer et al., 2010), attributes used in the categorization of images (Rorissa & 

Hastings, 2004), and goals and motivations of the users (Chew et al., 2010; Chung & 

Yoon, 2011; Barbara Mellers et al., 1999). The current work adds to the body of 

knowledge by looking at the emotiveness of the image medium and its effect on the 

image seeking process.  

We designed three studies that feature a variety of settings, and methodologies to 

investigate the process of image search from different angles. The findings provide a 

fresh perspective on the role of emotions in the image retrieval process. We were able to 

find evidence for the images’ emotional properties being an important access point in 

assessing their relevance. For example, people often chose images that personally 

resonated with them on an emotional level. The most powerful images that evoked the 

desire to choose them are those that the participants perceived as positive. Another 

important finding is that often the users anticipate the feelings that they assume the image 

will trigger in the intended audience.  
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Our findings support the requirement to include the emotional dimension of images 

into image retrieval research models, both content- and concept- based. Researchers and 

developers alike constantly look for novel approaches to managing the tremendous 

amounts of images existing out there. Affective considerations will likely be a key aspect 

for such approaches. However, we believe there are no reasons to be especially 

scrupulous when trying to analyze the emotionality of the images when indexing web-

collections. As we saw in the discrete categorization of the emotiveness of the chosen 

images (Figure 16), the participants’ feelings were concentrated around the valence axis 

that mostly included: Happiness, Serenity, and Sadness. Existing social tagging systems 

can propose to the users the basic emotional tags to associate with the images, which as 

we have shown may suffice. 

Schmidt and Stock (2009) investigated whether it is possible to consistently describe 

emotions in images, and studied the way in which independent participants describe the 

emotional content of images by focusing on five basic emotions (anger, disgust, fear, 

happiness, and sadness). Results from this study showed that only half of the images (17 

out of 30) yielded a consistent emotional description. This result provides evidence that 

the consistency of the emotional perception of images by the users is, although 

significant, not very high. Our results looking at the agreement between participants are 

in-sync with these results finding a significant, yet moderate agreement on the emotional 

ratings of images per task.  The fact that no clear univocal emotiveness was found, may 

indicate the need to profile the user’s emotional portrait by the search engine during the 

retrieval interaction. This finding also brings an important implication for future studies 

on the behavioral aspect in the image search. It emphasizes the need to investigate the 

behavior of participants on the individual level, with a personal assessments of image 

emotiveness as a unit of analysis.  

7.2.  Practical Implications 

From a practical standpoint, the current study suggests that designers of image search 

system should consider the emotiveness of images as an important factor in the search 

process, and incorporate emotional aspects of images in their system. Greisdorf and 

colleagues (2002) suggest that the system should accommodate the affective/emotional 

content of an image as indexing and query points of penetration into an image database, 

essentially, supporting the relevancy of an affective dimension as an additional “access 

point” to an image when searching. The exponential growth in computational power and 

maturation of deep learning methods makes emotional analysis and indexing of images 

increasingly possible to implement. We support this notion.  

However, as we saw in our results, emotional words were seldom used as keywords 

in the search queries. This highlights the need to tackle the latter concern: the design of 

emotion-supported search interfaces. For search systems to enable high-level concepts 

such as emotions as access points, emotional support should be explicit rather than 

implicit, and have a very low price of engagement. Perhaps one way to achieve this is to 

make easily visible catalogues of emotional means. Adding convenient and simple 

options for indicating the desired emotiveness of images can serve as a quick but quite 

precise mean of enriching the search queries with an emotional context. Such elements 
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can be symbolic, such as emoticons, and stickers, or verbal, such as a droplist of 

emotional words or appropriate tags designed to convey affect in an online setting. 

The highly personal character of the image retrieval process, where similarity of the 

emotional perception of images among participants is not high, may indicate the need for 

profiling the users’ emotional preferences. This process will help to tune up the system 

on a particular user’s emotional portrait and to account for the differences in the users’ 

perceptions of images. As an example of such profiling, the user can explicitly rate 

emotional characteristics of the images that she chose at the end of the search process. 

Implicit emotional assessment can also be used to add the emotional aspect to the user 

model. Then, prior to a new search session, the user can specify her needs not only by 

writing the keywords associated with the objects in the picture, but also indicating the 

possible emotional valence or type of emotion she seeks.  

The preference of positively charged images, and the importance of the affective 

aspect, indicates the possibility of different approaches to images’ placement on the result 

pages of a search engine. For instance, it may be beneficial to separate the images 

according to their emotional valence. One possibility is to explicitly separate images into 

positive and negatively ones, highlighting the positive ones (as a result of our findings for 

preference of positive images). For example, a layout can place the more positive images 

at the beginning of page, to ensure that they are in the focus of the user’s attention. 

Another possibility of an emotional relevant result page, would aim at presenting images 

according to emotional similarity.  

7.3. Study’s Limitations and Future Research Directions 

Although we tried to diminish the influence of the participant-specific variability by 

conducting the experiment in the controlled laboratory setting, we did not control for the 

mood of the participants prior to the search. Future research may control for the 

emotional state of the participants prior to the search to explore its effect on the 

participants’ decision-making and search outcomes.  

We believe that participants in our study represent the general population of image 

seekers. Nonetheless, we acknowledge the concern associated with students as study 

participants, and call for future research that would explore variations between user 

groups (e.g. designers).   

Additionally, our methodology, although featuring both qualitative and quantitative 

studies, depended solely on the participants’ self-reports provided after the search was 

complete. We tried to employ the think aloud protocol to track the participants’ thought 

process during the search in Study 3, but this methodology largely failed to provide 

adequate results. It seems that searching for images, especially in the conditions where 

one’s goal is to communicate a creative display to the audience is too cognitively 

engaging for the participant, and think aloud is detrimental to one’s performance.  Thus, 

scholars should employ less cognitively intrusive measurements in assessing the 

participants’ state in the process of image seeking. For example, it is possible to gauge 
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the physiological markers of the participants, from brain activity to eye-tracking, to 

pressure and pulse measurement.  

Another question that warrants future research is how the perceived emotiveness of 

the image seeking task influences the interplay between the immediate and expected 

emotional considerations. Not much is currently known about the changing role of 

immediate and expected emotiveness in differently perceived tasks. We acknowledge the 

limitation of using only creative communication goals in our study, and call for future 

research that would explore the role of emotions in image seeking with different goals 

(e.g. entertainment). Following implications from our study, research on human-

computer interaction should explore how different design choices alter the behavior and 

experience of users. For example, would inclusion of some means to communicate affect 

in the search engine, such as emoticons, improve the search interaction? 

In conclusion, we believe that the role of emotions in the image seeking process 

represent a relatively novel and important research area. Understanding how emotiveness 

of the tasks and the images influence the behavior and decision making of the seekers are 

key to theorizing the image seeking process. Both practitioners interested in leveraging 

the potential of emotions in enhancing image search and theorists interested in better 

understanding the search process are encouraged to take note of our findings regarding 

the character of affective behavior during the seeking process. 
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Figure 1. The role of emotions in the image retrieval process. 
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Figure 2: An approach to measuring emotions using the discrete model of Plutchik’s Wheel of Emotions 

(on the left), and the Dimensional model of emotions (on the right). 
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Domain Image Seeking Task Valence  

Avg STD 

Scenery Task 1: Assume that you work for an international 

video game developer studio. Your team is 

building a new blockbuster racing game that is 

going to be the most advanced one in its genre. 

Your job is to design the racing courses for the 

game. You need to find three images of scenery 

that will serve you as an inspiration for the design 

of the tracks.  

1.06  0.68  

Task 2: Assume that you work at a big 

advertisement agency in Tel Aviv. Your current 

project is to design an advertisement poster for the 

new series of scents for men and women that will 

be posted on the roadside of the Ayalon highway. 

The idea of the poster is to show the logo of the 

perfume on the scenery background. Find scenery 

images for the background.  

1.00  0.52  

Task 3: Assume that you are a photographer at the 

National Geographic magazine. Your personal 

Facebook page is very popular among your fans. 

You have decided to refresh it a bit and upload a 

new background image on the top of the page. 

Find three suitable scenery images.  

1.06  0.93  

Task 4: You work as a graphic designer. The 

Israel Post Company ordered you to design a new 

postage stamps series. The main theme of the 

stamps is “Scenery Around the World”. There are 

three stamps in the set. Find suitable images for 

the stamps.  

0.5  0.82  

Task 5: Assume that you are a graphic designer. 

Your company received an order from the Israeli 

branch of Greenpeace organization to create a 

promotional poster on the importance of 

protection and living in harmony with nature. You 

need to find three scenery images for your poster.  

0.37  1.02  

Task 6: Assume that you work at the landscape 

department of the City Hall. The City Hall is 

developing a project of a new graveyard. You, as a 

municipal architect, need to convey your vision of 

the project to a department responsible for the 

development. Find three images of scenery that in 

your opinion are suitable for the project 

implementation.  

-0.63  1.02  

Dogs Task 1: Assume that you are a graphic design 1.06  0.93  
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student at the University of Haifa. You love 

animals, so occasionally you volunteer at a local 

animal protection organization. The organization 

asks you to create a promotional material for its 

new initiative of training and subsequently 

adopting stray dogs. You design a poster that 

includes the images of dogs to hang it on the 

streets of your city. Find three suitable images for 

the poster.  

Task 2: Assume that you are a volunteer at a local 

dog shelter. Every day you receive several new 

dogs, found on the streets of the city. One day, a 

middle-aged man, lawyer that lives in the 

countryside comes to your shelter seeking to adopt 

a dog for himself. He does not care for the age, 

breed or sex of the dog, and has no specific dog in 

mind. Find three images of dogs that you would 

show him first.  

0.87  0.96  

Task 3: Assume that you are a columnist in an 

Israeli Entertainment magazine. Today you are 

writing on how to identify the intentions of dogs 

based on their behavior. You are planning to insert 

three dogs’ images into your article. Please find 

suitable images.  

0.5  0.89  

Task 4: Congratulations! After multiple attempts, 

you got a job at a veterinary clinic. The 

veterinarian wants you to hang some images of 

dogs in the office. Please find three suitable 

images.  

0.25  0.77  

Task 5: Assume you are a columnist in a news 

web-site. You are editing an article about the 

phenomena of abandoning dogs at airports. You 

need to attach images of dogs to the article. Find 

three suitable images.  

-0.56  0.81  

Task 6: Assume that you are a designer at a 

publishing house. You have received an order to 

design a cover page for a book by a famous writer. 

The book tells a story of a single man with no 

family or friends. He adopted a lonely street dog, 

and they became the best and only friends of each 

other. One day the dog got terribly sick and died. 

The second part of the book describes the coping 

of the man with the life after the death of his dog. 

You have decided to place an image of a dog on 

the cover of the book. Please find three suitable 

images.  

-0.88  0.62  
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Figure 3. Image seeking tasks used in the experiments 
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 Study 1 Study 2 Study 3 

Setting Pre-defined set of 

images using custom-

designed image search 

interface 

Searching in the 

Google Images search 

engine 

Searching in the 

Google Images 

search engine 

Method Statistical analysis of 

participants’ ratings 

Statistical analysis of 

participants’ ratings 

Semi-structured 

interviews with 

the participants 

Measurement 

scale 

Self-Assessment 

Manikin scale 

Self-Assessment 

Manikin scale and 

Plutchik’s Wheel of 

Emotions scale 

No measurement 

scale was used 

 

Figure 4: Setting, Method, and Measurement scales used in the current study.   
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Figure 5. An example of the survey rating page. 
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Figure 6. Part of the results page, with retrieved DOGS images. 
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Domain 
Study 1 Study 2 

ICC Sig ICC Sig 

DOGS 0.23 0.001 0.20 0.001 

SCENERY 0.31 0.001 0.32 0.001 
 

Figure 7. Level of agreement between the participants on the emotional valence of the image seeking tasks 

in Study 1 and Study 2 measured as two-way mixed Intraclass Correlation Coefficient.  
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Domain 

Study 1 Study 2 

Average 

words per 

query 

(SD) 

Average 

emotional 

words per 

query 

(SD) 

Percent of 

emotional 

words from 

all words 

Average 

words per 

query (SD) 

Average 

emotional 

words per 

query (SD) 

Percent 

of 

emotional 

words 

from all 

words 

DOGS 2.25 (0.99) 
0.18 

(0.40) 
8.12% 2.52 (1.01) 0.12 (0.38) 4.77% 

SCENERY 2.23 (1.08) 
0.04 

(0.23) 
2.43% 2.37 (0.97) 0.10 (0.30) 4.17% 

 

Figure 8. The proportions of the emotional words from the total word count of the keyword queries issued 

by the participants during the experiment. 
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𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐴𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝐷𝑖𝑠𝑡𝑎𝑛𝑠𝑒 =
∑(|𝐼𝑚𝑎𝑔𝑒𝑛 − 𝑀𝑒{𝐼𝑚𝑎𝑔𝑒1…𝑛|}

3
 

 

Figure 9: Formula calculating the average absolute distance of the individual image’s score from the 

median of the group of three images 
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Image Seeking Domain 
Study 1 Study 2 

N Mean Std. deviation N Mean Std. deviation 

Overall 492 0.39 0.33 168 0.49 0.36 

DOGS 246 0.43 0.34 84 0.54 0.32 

SCENERY 246 0.36 0.32 84 0.44 0.37 

 

Figure 10. The average distance of the emotional valence ratings belonging to the same group of images 

chosen by a specific participant within a specific task, from the median rating of this group. 
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Figure 11. The representation of the nested data structure in Study 1, where 41 participants performed 12 

seeking tasks, choosing 3 images in each task. 
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Parameter 

Study 1 Study 2 

Estimate 
Std. 

Error 
Sig. Estimate 

Std. 

Error 
Sig. 

Overall 

Intercept 0.46 0.05 0.00 0.35 0.06 0.00 

Seeking task 

emotional valence 

rating 

0.35 0.04 0.00 

0.35 0.05 0.00 

SCENERY 

Intercept 0.73 0.08 0.00 0.22 0.09 0.02 

Seeking task 

emotional valence 

rating 

0.30 0.06 0.00 

0.37 0.08 0.00 

DOGS 

Intercept 0.14 0.07 .034 0.48 0.08 0.00 

Seeking task 

emotional valence 

rating 

0.34 0.05 0.00 

0.33 0.06 0.00 

 

Figure 12. Hierarchical Linear Model showing the estimate level-one nested effect of the image seeking 

task emotional valence ratings on the average emotional valence ratings given to the images in Study 1 and 

Study 2. 
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Figure 13. Differences in average emotional valence ratings between all images and chosen images in 

different domains of search in Study 1. 
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Figure 14. Differences in proportions of differently rated images in Study 1 and Study 2.  
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Emotion Frequency 

(%) 

Serenity 19.14 

Joy 15.39 

Sadness 10.98 

Interest 7.5 

Trust 8.5 

Love 6.56 

Pensiveness 6.43 

Optimism 5.49 

Anticipation 3.88 

Acceptance 2.95 

Fear 2.41 

Apprehension 1.87 

Boredom 1.61 

Anger 1.61 

Surprise 0.94 

Annoyance 0.94 

Awe 0.8 

Submission 0.67 

Disgust 0.54 

Contempt 0.54 

Aggressiveness 0.27 

Disapproval 0.13 

Remorse 0.13 
 

Figure 15: Participants’ overall ratings of emotions in images they chose on the discreet emotional 

measurement scale. 
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Figure 16: The distribution of the emotional reactions of the participants on Plutchik's Wheel of Emotions.  
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Category Definition Freq 

(%) 

Representative Quote 

Emotional Motives 

Immediate 

Feelings 

When the participant chose the 

image because it resonated with 

her on the emotional level 

12 Once it caught my eye, I did 

not look at other things. As 

soon as I saw something that 

I liked, I pick it. Like, 

immediately I realized that 

this is something I want to 

choose. 

 

Expected 

Feelings 

When the participant chose the 

image because of the explicit 

desire to evoke particular 

emotional reaction in the 

intended viewer 

18 I chose these images because 

it was important for me to 

convey the feeling that there 

is nothing to be worried 

about 

 

Feelings 

Associated 

with an image 

An intermediate state, where the 

participant chose the picture 

because it represented the 

appropriate emotion, but 

without specifically mentioning 

the desire to influence the 

intended audience 

21 It is [image] calming, I chose 

the calming images mostly 

Other Motives 

Image Content When the participant chose the 

image because of a relevant 

content illustrated in the image 

(objects both living and 

inanimate) 

27 I need the images of bright 

dogs 

Other Other category 24 This image is not distracting  

Composition When the participant chose the 

image because of the placement 

of objects and arrangement in 

space 

15 It should be panoramic 

Aesthetics When the participant chose the 

image because of its aesthetic 

value 

12 This image is so beautiful, it 

is stunning 

Task 

Requirements 

When the participant chose the 

image because it answers the 

needs of the viewer/customer 

10 It should serve the end 

purpose after all. I think 

about my employee’s goals 

 

Colors When the participant chose the 

image because of its colors 

7 I chose the images that have 

much green color in them 

 

Authenticity When the participant chose the 4 I chose the images that look 
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image because it looked 

real/authentic/not processed in 

the image-editing software 

less photoshopped and more 

natural 

Quality When the participant chose the 

image because of its quality 

2 The quality of the image was 

important here 
Figure 17: Categories and frequencies for participants’ motives of picking the images 
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