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Abstract 

 
We report the results of the experiment that examined 

effects of mood on search performance. Participants 
were asked to use Google search engine to find answers 
to two questions. Searchers’ mood was measured using 
the Positive Affect and Negative Affect Scale (PANAS). 
Search performance was measured by number of 
websites visited, time spent reading search results, 
quality of answers and other similar measures. Analysis 
of relationship between the mood and search 
performance indicated that positive mood prior to the 
search affected certain search behaviors, but neither 
positive nor negative moods had significant effect on the 
quality of search results. 
 

1. Introduction 
There has been an increased interest in affective 

dimensions of human computer interaction [1, 2, 3]. 
Comprehensive studies of online search behavior have 
shown effects of affect on search strategies [4], search 
performance [5, 6, 7) and satisfaction (8, 9).  

Our study extended the inquiry into affective aspects 
of information seeking by investigating the role of 
positive and negative mood during the online search 
session. The paper reports the analysis of the 
relationships between mood and search performance. 

2. Relevant Literature 
A number of previous studies explored relationships 

between affect and search performance. Early studies of 
the role of affect in information seeking were performed 
in the library environment. While investigating the 
effects of library anxiety, Mellon [10] found that 
negative emotions impeded information seeking and 
learning. The author suggested mitigating the negative 
effects of library anxiety by offering library instruction 
programs that would be attuned to students’ emotional 
needs. More recently, Onwuegbuzie and Jiao [11] 
examined college students’ library anxiety and showed 
that it had a negative effect on research papers’ grades. 

A number of studies investigated the role of affect in 
online information searching. Nahl [7] reviewed 
information behavior literature covering cognitive and  

 
affective components of searching and found evidence 
of the effect of affective variables on search motivation, 
performance and satisfaction. Wang et al. [6] examined 
cognitive and affective aspects of search behavior on the 
web and found reciprocal relationships between affect 
and search performance. The study’s findings showed 
that positive feelings supported subsequent interactions, 
while negative feelings hindered the search. In a study 
that explored affective and cognitive aspects of 
searching behavior of novice users, Nahl and Tenopir 
[4] found that hesitation, need for confirmation, fear, 
surprise and other feelings affected search strategies. 
For example, the authors suggest that seeking approval 
provided users with continuous motivation not to quit 
searching, and surprise initiates a process of reconciling 
search expectations with reality. 

Nahl [9] investigated the effects of affective variables 
on search behavior and found that self-efficacy and 
optimism counteracted the effects of negative emotions, 
such as irritation and frustration, associated with 
uncertainty and time pressure.  

The role of self-efficacy in search behavior was also 
studied by Nahl and Meer [5]. The authors found 
positive correlation between students’ self-efficacy and 
search performance.  

Bilal and Bachir [12] found that moods and attitudes 
prior to search affected search process.  

While the above reviewed studies investigated 
various affective variables, none of them focused 
explicitly on the role of the mood in the search process. 
We conducted an experiment to investigate the role of 
emotions and mood in online search behavior. This 
paper reports the results related to the role of the mood 
in the search process. Next section describes search 
performance and mood variables used in the study. 

3. Method 

3.1. Variables 
Search performance can be studied as a process [4, 7] 

or an end-result of search [13]. Our study investigated 
variables that represent search performance as both, a 
set of particular search behaviors and as a quality of 
end-results. All performance variables, except the 
quality of end-results, were extracted from transaction 
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logs recorded by the Morae software during searches, 
and included  
 
1. Time spent on a search task, variable name 

TaskTime. 
2. Total number of URLs visited, variable name 

AllURLs. 
3. Number of viewed hits, defined as a clicked on 

URL from a search results’ page [14]; variable 
name ReviewedHits 

4. Number of result pages requested per session, or, in 
other words, a number of times a user submitted a 
query to a search engine, possibly indicating user’s 
interactivity levels [15]; variable number 
GooglePages. 

5. Number of unique queries per session which may 
indicate levels of user’s interactivity [16]; variable 
name UniqueQueries. 

6. Query length, defined as “any unbroken string of 
characters” [17, p.211] entered into the web 
browser search box and possibly indicative of the 
searchers’ sophistication levels [15]; variable name 
QueryLength. 

7. Time examining search results page, variable name 
TviewResults. 

8. Time examining a document, defined as time from 
clicking on the URL on search engines results page, 
to returning back to search engines page [14], 
possibly indicative of searchers’ knowledge or 
thoroughness levels [15]; variable name TReadHits. 

 
Each participant produced two answers, or search 

results, to the two search tasks posed during the 
experiment. Search tasks were presented to participants 
as search scenarios requiring them to find information 
for a friend and then write their answers in an email 
format. The text of participants’ answers was 
subsequently given to independent judges (previously 
done by Gwizdka [13] and others) who evaluated the 
general quality of answers using 3-point scale, where 
0=poor, .5=average, and 1=good. 

Participants’ moods were measured before and after 
each search using Positive Affect (PA) and Negative 
Affect (NA) Schedule (PANAS). The PANAS  is 
comprised of two 10-item psychometric scales that 
measure positive affect (extent to which the person feels 
attentive, interested, alert, excited, enthusiastic, inspired, 
proud, determined, strong and active) and negative 

affect (extent to which the person experiences 
subjective distress, including anger, contempt, disgust, 
guilt, fear, and nervousness). The PANAS has 
demonstrated high reliability and internal and external 
validity; and it is brief and easy to administer [18]. The 
instrument is frequently used in psychology and other 
fields [19, 20]. Numeric responses on a scale of 1 to 5 to 
the ten PA and ten NA items are added to derive 
individual PA and NA scores ranging between 10 and 
50. 

3.2. Procedure 
The experiment took place in a laboratory. All 

searches were done using Google search engine in the 
Internet Explorer browser version 7. All participants’ 
search actions and screen recordings were captured 
using TechSmith Morae Recorder version 2.0.1. 

Each participant was scheduled for an individual 
session lasting from 40 to 120 minutes.  

Participants’ actions during the session were guided 
by the online questionnaire that solicited demographic 
information, presented the text of two search tasks and 
instructions on how to conduct the search and submit 
the answers, and measured participant’s affective states 
before and after each search task. Participants were left 
alone in the lab during the session and called for the 
experimenter when they finished the questionnaire. 

Participants conducted two searches and filled out the 
questionnaire before and after each search. At the end of 
the experimental session, participants were given course 
credit for their participation. 

The two search scenarios given to participants were 
informed by the work of R. W. White [21] who 
classified a set of tasks based on complexity levels. Low 
complexity task was defined as a task that provided 
subjects with more information. High complexity task 
was defined as vaguely formulated task requiring 
information from multiple sources. 

3.3. Sample 
Thirty six undergraduate students enrolled in a 

psychology course participated in the study. Six cases 
were incomplete and had to be discarded resulting in the 
thirty complete cases (N=30), with 13 male and 17 
female participants. The mean age was 19, with the 
minimum of 17 and the maximum of 23 years old. Since 
each participant performed two search tasks, the total of 
60 searches (and moods measured around these 
searches) were analyzed.  

4. Findings 
We conducted Canonical Correlation Analysis (CCA), a 
statistical test that allowed us to correlate multiple 
dependent and multiple independent variables [22]. 
CCA is a method of measuring linear relationship 
between two multidimensional synthetic variables, in 
our case performance (represented by TaskTime, 
AllURLs, ReviewedHits, GooglePages, UniqueQueries, 
QueryLength, TviewResults, TreadHits, and Quality) 
and mood (represented by positive (PA) and negative 
(NA) affect scores.) In interpretation of the CCA results, 
the p-value shows if the model is statistically 
significant; Wilk’s λ is used to derive the effect size 
(effect size or Rc² = 1 – λ). For examining the 
contribution of measurable variables into the synthetic 
dependent and independent variables, we interpret 
structure coefficients that are used in the linear 
equations to combine the observed variable into the 



 

 

synthetic variable, and function coefficients, that are 
analogous to beta weights in regression. The signs of 
structure coefficients inform interpretation of the 
relationships between the variables. Squared structure 
coefficients represent variance of a synthetic variable 
explained by an observed variable (Sherry & Henson, 
2005). 

 
The analysis yielded two functions, none of which 

were statistically significant with the squared canonical 
correlation (Rc²) of .333 for the first function and 
squared canonical correlation (Rc²) of .054 for the 
second function which was not interpreted. The full 
model across all functions was not statistically 
significant using the Wilk’s λ = .63 criterion, F (18, 98) 
= 1.408, p < .001. However, the full model r² type 
effect size was .37 which indicated that the two 
canonical functions explained a moderate 37% of the 
variance shared between the variable sets. Table 1 
below presents the standardized canonical function 
coefficients (Coef), structure coefficients (rs) and 
squared structure coefficients, or communalities (r s ²) 
for the interpreted function. 

 
Table 1. CCA of performance and mood variables 
 

Functions/ 
Variables 

 
 

Function 
coefficient 

 (coef) 

Structure 
coefficien

t (rs) ) 
 

Commu
nalities 
(r s²(%)) 

Function 1: dependent synthetic variable 
PA 
NA   

1.023   
-.698   

.762   
-.315   

0.58 
0.10 

independent synthetic variable 
TaskTime             
AllURLs        
ReviewedHits        
GooglePages        
UniqueQueries         
QueryLength           
TviewResults         
TreadHits         
Quality          

.363 
-18.799 

9.070 
10.348 

1.151 
.281 
.017 

-.204 
-.126   

-.120   
   -.303   
  -.408   

-.096   
 -.022   

.307   
-.099 
.127 

-.161   
 

0.01 
0.09 
0.17 
0.01 
0.00 
0.09 
0.01 
0.02 
0.03 

 
Looking at the function coefficients for the 

interpreted function, the strongest dependent variable 
was PA. This conclusion was supported by structure 
coefficients. This indicates that PA was the primary 
contributor to the synthetic mood variable. Judging by 
the function coefficients, the strongest contributors to 
the independent synthetic variable were AllURLs, 
ReviewedHits, GooglePages and UniqueQueries. This 
conclusion was partially supported by structure 
coefficients, the result that can be attributed to the 
multicollinearity that these variables had with other 
variables (suggested by the signs of the structure 
coefficients). Our interpretation of the signs of the 

structure coefficients of the dependent and independent 
variables indicated that high positive affect scores 
correspond to the low AllURLs, ReviewedHits, 
GooglePages and UniqueQueries scores. In other words, 
participants who reported better moods, visited fewer 
websites and entered fewer unique queries during the 
course of the search. We have noticed that the Quality 
variable was not a major or even moderate contributor 
to the performance synthetic variable in the two CCA 
functions. This fact suggested that PA and NA scores 
were not related to the quality of the search results. This 
observation was further confirmed by running 
individual linear regressions between PA, NA and 
Quality variables, resulting in a small R2 = .018, F(2, 
59) = .530, p = .592. 

5. Discussion 
Our multivariate analysis of the relationship between 

mood and search performance variables indicated that 
positive and negative affect during the search had no 
effect on the quality of the search results and moderate 
effect on search behaviors, such as number of sites 
visited and time spent reviewing results. Some 
explanation lies in the nature of mood, which is a 
relatively long lasting feeling that, unlike emotion, is 
not felt “about” anything [23]. A theory of mood that 
helps to explain effects of mood on search behaviors is 
the view that the mood is responsible for monitoring 
resources needed for meeting current demands and, in 
case of negative mood, corresponds with assessments of 
resources inadequacy [23]. In light of this theory, fewer 
visited sites and fewer reformulated queries can signal 
searchers’ assessments of resources adequacy (e.g. 
feeling good about status quo) and correlate with the 
positive mood, while more visited sited and 
reformulated queries might signal the opposite, 
assessment of resources inadequacy (e.g. feeling bad 
about status quo, so keep changing tactics), and 
correspond with the negative mood.  

Previous studies of the effect of mood on behavior 
suggest that people experiencing negative mood prefer 
risky options, while people experiencing positive moods 
are risk-averse and are afraid that the loss would spoil 
their mood [24, 25]. In the information search 
environment, this might suggest that searchers who 
experience positive mood are reluctant to review many 
websites and reformulate a lot of queries not to spoil 
their mood, while searchers whose mood is lower search 
more ‘actively’ to improve the situation. 

Lack of the link between the mood and the quality of 
search results might suggest that influencing mood 
before and during the search, for example, by designing 
‘pleasurable’ retrieval systems, might not result in 
improved search results, but changed search behaviors 
and experiences. This opens a broader question: whether 
affective computing should focus on improving human 
computer interactions or the end-results of this 
interaction.  



 

 

6. Conclusion 
The study posed the question whether positive or 

negative mood affected certain aspects of the online 
information search. The analysis of search performance 
and mood variables indicated that the answer is: ‘it 
depends’. Neither positive nor negative mood during the 
search impacted the quality of the search results. 
However, mood correlates with search behaviors, and 
translates into an increased number of searches 
conducted (unique queries) and websites visited in case 
of positive mood, and fewer searches and websites 
visited in case of negative mood. The findings might be 
related to the nature of the mood, which is a relatively 
long lasting system responsible for monitoring available 
resources for coping with current goals. In light of this 
view on the mood concept, searchers with negative 
feelings estimate inadequacy of available resources to 
address their search goals and have more incentives to 
modify their search behavior; while searchers who have 
mostly positive feelings are content with the available 
resources and situation, and do not have sufficient 
incentives to visit more sites or change their keywords 
to achieve better results.  
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