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ABSTRACT 
This study investigates the relationships between users’ search 
tactic selections and search outputs while conducting exploratory 
searches in digital libraries. Frequencies of different types of 
search tactics applied in an exploratory search task were counted. 
Based on correlation analysis and multiple regression analysis, we 
identified types of search tactics that are associated with aspectual 
recall. Preliminary results indicate that browsing and evaluating 
item tactics affect aspectual recall in exploratory search tasks. 

Categories and Subject Descriptors 
H5.m Information interfaces and presentation; H3.3 Information 
search and retrieval 
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Search tactics, exploratory search, aspectual recall, digital libraries 

1. INTRODUCTION 
Users engage in search processes by applying different types of 
search tactics. Users select different types of search tactics 
sequentially to obtain information that is needed to resolve search 
tasks. Selection of search tactics is fundamental activities in search 
processes, and can influence IR effectiveness. 

Previous interactive information retrieval studies have mostly 
focused on system features, specific interfaces or query behaviors 
in exploratory searches [2,3]. Less research has attempted to 
examine the relationships between search tactic selection and 
search outputs. This study investigated how users’ search tactic 
selection influence search outputs in exploratory search tasks. 

2. TYPES OF SEARCH TACTICS 
This study is based on the assumption that users’ search behaviors 
are represented by a series of search tactics that users apply during 
search processes. Search tactics refer to user intention or actions to 
achieve specific objectives during the search process [4]. Research 
on search tactics has been conducted in relation to the 
identification of types of search tactics and analysis of search 
tactic patterns [1,4,5]. In this study, we adopted Xie and Joo's [5] 
identification of search tactics summarized in Table 1. 

Table 1. A coding scheme of search tactic types 

Code Search tactic Objective 

Create 
Creating 
search 
statement 

Come up with a search statement for 
searching. 

Mod 
Modifying 
search 
statement 

Change a previous search statement to 
specify or broaden search results. 

EvalI 
Evaluating 
individual 
item(s) 

Assess relevance/usefulness of an 
item, or authority of an item.  

EvalR 
Evaluating 
search results 

Quickly assess the relevance of search 
results. 

AccF 
Accessing 
forward 

Go to a specific item or web page that 
has not been accessed in the search by 
using direct location, tracking meta-
information, or hyperlinks. 

AccB 
Accessing 
backward 

Go back to a previous page by using 
direct location, tracking meta-
information, or hyperlinks 

Xplor Exploring  
Browse information/items in a specific 
site. 

Obt Obtaining 

Use retrieved information to satisfy 
information needs or obtain 
information in physical or electronic 
formats 

Others Minor tactics 

Infrequently observed tactics, such as 
organizing search results or items 
(Org), learning how to use the system 
(Lrn), etc.  

3. METHODOLOGY 
To investigate the relationship between users' search tactic 
selection and search outputs, a user study was conducted with 
sixty subjects from a state university in the United States. When 
recruiting subjects, we considered their major and academic status 
(Table 2). Each subject was paid $30 as an incentive for his/her 
participation in the project. The subjects consists of 34 female 
(56.7%) and 26 male (43.3%).  

Table 2. Major and status of sixty subjects 

 
Arts/ 

Humanities 
Social 

Sciences 
Science/ 

Engineering 
Undergraduate 10 (16.7%) 10 (16.7%) 10 (16.7%) 

Graduate 10 (16.7%) 10 (16.7%) 10 (16.7%) 
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Subjects were asked to conduct an exploratory task that requested 
them to find as many aspects as possible on a specific topic within 
eight minutes using the Library of Congress Digital Collections 
(http://www.loc.gov/library/libarch-digital.html). Using Morae 
usability testing software, researchers recorded subjects' search 
activities and think-aloud protocols. 

User search sessions were coded using the coding scheme 
identified in Table 1. Frequencies of search tactics were tallied for 
each session. Aspectual recall rate was used to indicate search 
outputs, which refers to the percent of aspects saved by a searcher 
divided by the total number of aspects in the collections [6]. 
Correlation analysis and multiple regression analysis were used to 
examine the relationships between search tactic selection and 
search outputs. 

4. PRELIMINARY RESULTS 
On average, 58.24 tactics were observed in a single session. EvalI 
tactics were most frequently selected during the search process, 
which makes up 24.4%. Accessing forward and backward were 
also frequently observed as searchers needed to move around 
pages during the search process. Xplor tactics were slightly more 
frequently chosen than EvalR tactics. Query formulation (Creat) 
and reformulation (Mod) were less frequently used, 2.3% and 
2.8% respectively. 

Table 3. Search tactic occurrences in a single session 

Tactic 
Frequency per 

session (%) 
STD 

Creat 1.33 (2.3%) 0.91 
Mod 1.63 (2.8%) 2.02 
Xplor 7.45 (12.8%) 4.65 
AccF 13.12 (22.5%) 5.02 
AccB 7.97 (13.7%) 3.78 
EvalR 6.38 (11.0%) 4.67 
EvalI 14.2 (24.4%) 5.97 
Obt 5.6 (9.6%) 3.25 

Others 0.56  (1.0%) - 
 

Table 4 presents correlation coefficients between the frequencies 
of search tactics and aspectual recall. The results indicated that 
aspectual recall rate is positively associated with AccF, EvalI, 
Xplor, and Obt at the alpha level of 0.01. It is not surprising that 
the frequency of Obt tactics is closely correlated to aspectual 
recall rate (r=0.687) because obtaining activities could directly 
increase the aspectual recall rate. Also, AccF and EvalI turn out to 
be positively related to aspectual recalls as searchers need to 
access to items and evaluate the relevance or usefulness of the 
accessed items before using them to fulfill their search tasks. 
Xplor was moderately correlated with aspectual recall (r=0.352) 
while query related tactics (Creat, Mod, EvalR) were not. This 
implies that users would obtain more useful items from Xplor 
tactics rather than query related tactics in exploratory search tasks.  

Multiple regression analysis was conducted to examine the causal 
relationship between the frequencies of search tactics and 
aspectual recall. A stepwise method was selected since collinearity 
existed among different tactics. Obt tactic was excluded in the 
regression model, as it was an obvious predictor to explain 
aspectual recall rate. Five independent variables were eliminated 
from the stepwise method. EvalI and Xplor were identified as 
predictors that account for aspectual recall rate. As shown in Table 

5, the result presents an aspectual recall estimation model that can 
be explained by frequencies of EvalI and Xplor tactics (R2 = 
0.404). 

Table 4. Correlation analysis between frequency of search 
tactic application and aspectual recall (Pearson r) 

Tactic Aspectual recall 
Freq. of Creat -0.237 
Freq. of Mod 0.226 

Freq. of EvalR -0.237 
Freq. of AccF    0.479** 
Freq. of EvalI    0.580** 
Freq. of AccB 0.191 
Freq. of Xplor    0.352** 
Freq. of Obt    0.687** 

* p<0.05; ** p<0.01 

Table 5: Multiple regression: Effects of search tactic selection 
on aspectual recall (stepwise method) 

Predictor B Std. Error β t Sig. 
(Constant) 0.074 0.023 3.165 0.002 

Freq. of EvalI 0.007 0.001 0.537 5.222 0.000 
Freq. of Xplor 0.005 0.002 0.263 2.562 0.013 
Dependent variable: aspectual recall 

5. CONCLUSION 
This study investigates which tactics are more influential in 
producing higher aspectual recall rate in exploratory searches of 
digital libraries. In exploratory tasks, frequencies of browsing 
(Xplor) and item evaluation (EvalI) are closely associated with 
search outputs measured by aspectual recall. Qualitative analysis 
reveals that the browsing structure of the digital library well 
supported searchers' browsing tactics to identify different aspects 
of information to complete the exploratory search task. Also, in 
exploratory search tasks, searchers benefited from iterative loops 
of browsing and item evaluation as this type of task requires users 
to find a variety of items in different aspects with similar 
characteristics.  
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