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ABSTRACT 

Inefficiencies associated with online information search are becoming increasingly 

prevalent in digital environments due to a surge in Consumer Generated Content 

(CGC). Despite growing scholarly interest in investigating users’ information search 

behaviour in CGC environments, there is a paucity of studies that explores the 

phenomenon from a theory-guided angle. Drawing on Information Foraging Theory 

(IFT), we re-conceptualize online information search as a form of adaptive user 

behaviour in response to system design constraints. Through this theoretical lens, we 

advanced separate taxonomies for online information search tactics and strategies, both 

of which constitute essential building blocks of the search process. Furthermore, we 

construct a research framework that bridges the gap between online information search 

tactics and strategies by articulating how technology-enabled search tactics contribute 

to the fulfilment of strategic search goals. Subsequently, our research framework was 

validated via an online experiment in which Amazon Mechanical Turk (AMT) 

participants were recruited and tasked to perform searches on custom-made online 

review websites, which are modelled after their actual counterpart and populated with 

real review data of restaurants. Empirical findings reveal that the provision of different 

search features engenders distinct search tactics, thereby exposing users to varying 

levels of search determination control and search manipulation control. In turn, both 

types of search controls affect users’ result anticipation and search costs, which when 

combined, determine the efficiency of goal-oriented search strategy and the utility of 

exploratory search strategy. 
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CHAPTER 1.  INTRODUCTION 

1.1. Motivation and Objectives 

The Internet is considered an essential source of information (Hsieh-Yee 2001) 

and the principal task conducted by Internet users is information search and usage 

(Byrne et al. 1999). Search engine usage still dominants online search activities at the 

moment. In the United States alone, the number of search engine users reached 

approximately 213.6 million in 20141. Nonetheless, information search is becoming 

increasingly demanding due to a surge in Consumer Generated Content (CGC) in an 

online environment (McAfee et al. 2012). In fact, in 2012, approximately 2.5 Exabyte 

of text, images, sensor readings, GPS signals, and other forms of data are collected by 

websites every day (McAfee et al. 2012). As information continues to accumulate on 

individual websites2, users are compelled to shift their information search from general 

search engines to individual websites (Browne et al. 2007):  A “perfect” search engine 

is no longer sufficient to aid users in overcoming the hurdles in locating desired 

information, and e-commerce and online review websites begin to implement custom-

made search features to compensate for the richness of their data (Teevan et al. 2004). 

Despite the increasingly important role played by information search in influencing 

product sales (Im et al. 2016) and helping individuals cope with information security 

threat (Wang et al. 2015), information search features are often not configured 

optimally to accommodate users’ information search behavior, which can lead to 

adverse outcomes such as information overload (Hölscher and Strube 2000), sub-

                                                      
1 Worldwide desktop market share of leading search engines from January 2010 to January 2016, 

http://www.statista.com/statistics/216573/worldwide-market-share-of-search-engines/, accessed in 2016 
2 The Search Engine Unfriendliness of Web 2.0, http://searchengineland.com/the-search-engine-unfriendliness-of-

web-20-12465, accessed in 2016. 

http://www.statista.com/statistics/216573/worldwide-market-share-of-search-engines/
http://searchengineland.com/the-search-engine-unfriendliness-of-web-20-12465
http://searchengineland.com/the-search-engine-unfriendliness-of-web-20-12465
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optimal search performance (Öörni 2003), and false discoveries (Lohr 2012). To guide 

the design of search features that can reconcile the potential conflict between system 

search capabilities and user preferences (Kuhlthau 1999), it is important to enhance our 

understanding of information search behaviour. 

Paralleling the rapidly growing business value generated by search advertising 

(Xu et al. 2012), there is also an emerging body of IS research examining issues 

pertaining to online information search, such as search in e-commerce (Im et al. 2016), 

search in public domain (Wang et al. 2015), search results listing (Dou et al. 2010; Xu 

et al. 2012), sponsored search (Animesh et al. 2010, 2011; Dhar and Ghose 2010), and 

stopping rules of search (Browne et al. 2007; Ho and Bodoff 2014). Despite rising 

academic interest in information search behaviour as well as increasing practical 

demand in optimizing users’ search experience, there has been a paucity of theory-

driven studies that tackle the full spectrum of online information search. This gap is 

partly due to the multi-dimensional nature of information search behaviour. For 

instance, online information search involves three pivotal components: information, 

system, and human (Bates 1990; Hsieh-Yee 2001). There are few studies that attempted 

to tackle all three at the same time. Instead, two prior research streams mainly focused 

either on the interaction between system and information (i.e., information retrieval) or 

on the interaction between human and information (i.e., information seeking).  

Information retrieval research endeavoured to evaluate and improve the 

performance of system retrieval algorithms (Wilson 2009). This stream of studies 

utilized standardized testing data sets and environment (Harman 1997) to minimize 

irrelevant retrievals (Raghavan et al. 1989), to speed up retrieval process (Brin and 

Page 2012), and to incorporate user evaluation as the mechanism to ensure relevance 
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of the retrieved information (Ford et al. 2002; Koenemann and Belkin 1996). Therefore, 

users’ input is regarded merely as a parameter in an optimal configuration of 

information retrieval algorithms instead of playing a central role.  

Conversely, system implementation plays a rather peripheral role in 

information seeking research, with its focus on the interplay between human searchers 

and information. This stream of research aimed at decoding individuals’ information 

search tactics (Bates 1979a, 1979b, 1990) as well as identifying information needs, 

search tasks, and prior knowledge as key factors that alter individuals’ compositions of 

search tactics (Bates 2002; Saracevic 1997; Vakkari 2001a; Xie and Joo 2012). In 

addition, information seeking literature also uncovered specific stages in information 

seeking process (Kuhlthau 1991; Marchionini 1997), which resembles individuals’ 

strategy for the overall search process (Bates 1990; Spink 1997).  

While both information retrieval and information seeking studies generated 

substantial insights regarding either the system side or the user side of information 

search, this thesis addresses the largely neglected interaction between system and user 

in the context of information search by synthesizing the two research streams discussed 

above and articulating how information search feature design determines users’ 

information search behaviour. More specifically, by adopting an ecological perspective, 

we investigate the imbrication between system search capability and user goal in the 

context of online information search by answering the following research questions: 

 What are online information search tactics and strategies? 

 How do online information search features afford corresponding online information 

search tactics? 
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 How can online information search tactics contribute to the actualization of online 

information search strategies? 

 

1.2. Theoretical Foundation 

In the thesis, we draw from Information Foraging Theory (IFT) (Pirolli and 

Card 1995, 1999) as our overarching guiding framework. To advance a taxonomy of 

information search tactics, we extend Information Seeking Model (Bates 2002). We 

also adopt the Theory of Technological Affordance to match online information search 

features with the pertinent search tactics that they enable (Faraj and Azad 2012). To 

propose a taxonomy of information search strategies, we synthesize prior research on 

human information search strategy and animal food search strategy (O’brien et al. 

1990). Last but not least, we draw inspiration from the Theory of Anticipatory System 

(Rosen 2012) and Matching Law (Herrnstein 1961, 1970) to explicate how search 

controls and search affordance informativities contribute to the actualization of search 

strategies. We elaborate on each theoretical foundation in greater details below. 

Adopting a perspective of behavioural ecology, Information Foraging Theory 

(IFT) accentuates the similarity between predictors’ food foraging and humans’ 

information foraging (Pirolli and Card 1995, 1999). Through the lens of IFT, 

information search behaviour can be understood as an iterative process of locating a 

collection of information (i.e., search space) as the consideration set and identifying 

relevant information items within the set. During such a process, searchers endeavour 

to adapt to their vicinities and overcome environmental limitations in order to gratify 

their informational needs. Guided by IFT, we conceptualize online information search 

behaviour as an integration between the materiality of search features (which can be 
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utilized by a searcher to conduct his/her online information search) and users’ goals. In 

other words, online information search behaviour is a result of users’ adaptation to the 

search features provided by a website. Such a theorization inspires us to develop a 

taxonomy of online information search tactics, which refer to actions that further a 

search, and a taxonomy of online information search strategies, which resemble a plan 

for the entire search process. These taxonomies help bridge the two essential building 

blocks of information search behavior (i.e., tactics and strategies), thus establishing a 

foundation for our investigation of how search features shape users’ search behavior 

and fulfill their search goals (Bates 1990; Spink 1997).  

To propose a taxonomy of information search tactics, we extend Information 

Seeking Model, which posits that information searchers manipulate a search process to 

reach a search goal in two ways: Direct querying and indirect browsing (Bates 2002). 

While Information Seeking Model proposes two types of information search 

manipulation, it does not specify how searchers determine their search goals (i.e., 

information search determination). Considering that an individual’s search goal can be 

shaped by both the searcher’s information need and the information secants scattered 

by a website via search features, we advance information search determination as the 

other dimension of our taxonomy of information search tactics, in addition to the 

dimension of information search manipulation established by Information Seeking 

Model (Bates 2002). 

Due to a lack of consensus in the prior literature on the nature information 

search strategy, we conceptualize information search strategy from the perspective of 

strategic goal and synthesize prior research on human information search strategy and 

animal food search strategy to develop a taxonomy of information search strategies. 
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Previous studies have identified two major search strategies: goal-oriented and 

exploratory search strategies. In particular, goal-oriented search strategy refers to the 

search plan contrived by searchers who have specific targets in mind whereas 

exploratory search strategy represents the search plan undertaken by searchers who 

seek to expand their awareness and understanding (Kuhlthau 2005, 1991; O’brien et al. 

1990). Accordingly, our taxonomy of online information search strategies includes 

both types of information search strategies as well as a mix of the two. 

We adopt the Theory of Technological Affordance to match online information 

search tactics with search features that can afford such tactics, and explicate the effect 

of employing certain search tactics (Faraj and Azad 2012). The Theory of 

Technological Affordance focuses on the interaction between IT artefact and its users 

and attests to the possibility of a search feature to shape its users’ behaviour by granting 

them control over their search processes and simultaneously informing them of such 

affordance (Faraj and Azad 2012). Accordingly, we advance search controls (Campion 

and Lord 1982) and search affordance informativities (Gaver 1991) as the two key 

factors that are subjected to the influence of engaging in a particular online information 

search tactics using the corresponding search features.  

We draw on Theory of Anticipatory System (Rosen 2012) and Matching Law 

(Herrnstein 1961, 1970) to examine how search controls and search affordance 

informativities contribute to the actualization of either goal-oriented or exploratory 

search strategies. Theory of Anticipatory System accentuates the essential role played 

by anticipation in carrying out goal-oriented behaviour and explicates how to allow 

users to anticipate the outcomes of their behavior better by facilitating both retention 

and pretention (Rosen 2012). Retention indicates individuals’ reflection on what 
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happened in the past, whereas pretention represents individuals’ expectation regarding 

what is going to occur in the future (Bloch 1995; Husserl 1991). Drawing inspiration 

from theTheory of Anticipatory System, we elucidate how both search controls and 

search affordance informativities facilitate the retention and pretention aspects of 

search result anticipation, which is the key to the realization of searchers’ search 

strategies.  

Matching Law,  on the other hand, accentuates how the temporal delay induced 

by cognitive and behavioural efforts deters a searcher from furthering a search 

(Herrnstein 1961, 1970). Adopting this theoretical perspective to advance search cost 

as the major barrier for the realization of searchers’ search strategies, we detail how 

search cost can be affected by both search controls and search affordance 

informativities. 

To summarize, all theories discussed above work jointly to guide the 

development our overarching research framework, which is introduced in Section 3.  

1.3. Thesis Structure 

This thesis consists of six Chapters, inclusive of the introduction. Chapter 2 

synthesizes the prior literature on information retrieval and information seeking, 

conceptualizes online information behaviour from a foraging perspective, and defines 

online information search tactic and strategy. This chapter also articulates how we 

arrive at our taxonomy of online information search tactics and strategies. Chapter 3 

introduces our research model and advances testable hypotheses.  Chapter 4 details our 

experimental procedure. In Chapter 5, we report the results of hypothesis testing and 



8 

 

post-hoc analysis. Chapter 6 concludes this study by specifying both its theoretical and 

practical contributions as well as suggesting plausible directions for future research. 

 

CHAPTER 2. A FORAGING PERSPECTIVE OF 

ONLINE INFORMATION SEARCH 

2.1. Information Retrieval and Information Seeking 

According to Bates (1979a), information search behaviour refers to “what 

people do and/or, as far as can be determined, what they think when they search” (p. 

207). Information search behaviour, a type of information behaviour in Tom Wilson’s 

outline of information behaviour dimensions (1999), depicts a grand scheme with 

respect to information seeking and use beyond searching (Wilson 2009). 

Fundamentally, information behaviour allows transitions in individuals’ knowledge 

base via internalization of novel information (Brookes 1980). Brookes (1980) posit 

three ways of acquiring novel information: (1) contingent acquisition, (2) passive 

monitoring, and (3) active seeking, which allow individuals to bridge their knowledge 

gaps (Godbold 2005). Information search behaviour belongs to the third category, since 

it captures individuals’ active interaction with information systems with an intention to 

gratify their needs to bridge knowledge gaps (Wilson 2009). 

Prior literature proposed three cardinal components of information search 

behaviour: information, system, and user (Bates 1990; Hsieh-Yee 2001). System 

involvement was proposed by Bates (1990) to reflect the extent to which the system is 

involved in users’ information search activities in terms of handling inputs, retrieving 

data, and displaying results. As noted by Järvelin and Ingwersen (2004), two 
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predominant streams of research on information search are information retrieval and 

information seeking, with different level of system involvement. Information retrieval 

research emphasizes the interaction between system capabilities and system content in 

retrieving the relevant information requested by users, thus representing a high level of 

system involvement (Järvelin and Ingwersen 2004). This stream of research focuses on 

three fronts: matching algorithms, measures for success, and testing environments 

(Wilson 2009). For instance, this stream of investigation aims to improve system 

capabilities regarding the match between queries and the information stored in the 

database via algorithmic design. The performance of matching algorithms is 

determined by balancing between two key measures: precision and recall. The former 

aims to maximize relevant retrievals whereas the latter seeks to minimize non-relevant 

retrievals (Raghavan et al. 1989). The speed of retrieval algorithms is also a critical 

indicator of performance (Brin and Page 2012). To properly evaluate the performance 

of matching algorithms, the algorithms are usually benchmarked with standard testing 

data sets and environments (Harman 1997). In this stream of research, the role of the 

user is rather peripheral. For instance, prior studies tried to incorporate users’ perceived 

relevance of the retrieved information to improve the performance of retrieval (Ford et 

al. 2002; Koenemann and Belkin 1996). Nonetheless, there is a paucity of 

understanding of how users interact with search systems in this stream of research. 

On the other hand, information seeking research is more user-centric, focusing 

on the interaction between user and information with a low level of system involvement 

(Järvelin and Ingwersen 2004). This research stream regards individuals’ information 

needs, tasks, and knowledge as the driving force of information seeking (Bates 2002; 

Saracevic 1997; Vakkari 2001a; Xie and Joo 2012). Different from information 
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retrieval research, the outcome of information seeking is often measured by search 

success, efficiency, accuracy, and relevancy (Hsieh-Yee 2001). Most early studies on 

information seeking considered it a linear process. For instance, Ellis (1989) identified 

six major stages of the information seeking process: starting, chaining, browsing, 

differentiating, monitoring, and extracting. Similarly, Kuhlthau (1991) suggested a six-

stage linear information seeking process: initiation, selection, exploration, formulation, 

collection, and presentation, along with corresponding feelings, thoughts, actions, and 

tasks in each stage. Although the linear information seeking process helps to unveil the 

backbone of seeking behaviour, its potential to reflect dynamics in the process was 

hindered by its rigid nature (Marchionini 1997). Consequently, non-linear information 

seeking process was contrived to uncover nature of the seeking process. Bates (1990) 

and Spink (1997) acknowledged that one’s overall plan for search process represents 

his/her search strategy. In contrast to the linear seeking process, search strategy is 

instantiated by iterating various search tactics (i.e., moves that further a search). This 

iterative perspective highlights the importance of identifying information search tactics 

and strategies as well as uncovering the underlining relationship between the former 

and the latter. 

As one of the earliest researchers who systematically investigated users’ 

information seeking behavior, Bates (1979a, 1979b, 1990) categorized users’ 

information search tactics into five types, including monitoring tactics, file structure 

tactics, search formulation tactics, term tactics, and idea tactics. Building on the Bates’ 

seminal work (1979a, 1979b, 1990), there is a rich body of research on information 

search tactics. This collection of studies endeavoured to encode information search 

tactics by log files analysis (Carstens et al. 2009) and on-site observation (Hsieh-Yee 
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1993). Moreover, how search tactics can be shaped by individuals’ subject knowledge 

(e.g., Hölscher and Strube 2000; Hsieh-Yee 1993; Wildemuth 2004; Xie and Joo 2012) 

as well as undertaken task (e.g., Hsieh-Yee 1998; Liu and Belkin 2015; Xie and Joo 

2012) were also examined under the premise that information seeking is driven by 

seekers’ information needs, tasks, and knowledge (Bates 2002; Saracevic 1997; 

Vakkari 2001a; Xie and Joo 2012). Conversely, studies that attempted to decipher 

information search strategies are relatively sparse and divergent (Kuhlthau 2005; 

Marchionini 2006; Teevan et al. 2004; Xie and Joo 2010a). Regardless, two contrasting 

strategies emerged in prior literature: know-item search and exploratory search 

(Marchionini 2006). Due to the lack of consensus in past studies regarding both 

information search tactics and strategies, few studies attempted to bridge between 

tactical and strategic levels of search activities as envisioned by Bates (1990). These 

abovementioned studies either explored sequences of information search tactics that 

resemble information search strategies by applying machine learning technique (e.g., 

Markov chain) (Xie and Joo 2010a) or used tactics and strategies interchangeably (Xie 

and Joo 2012). 

2.2. A Foraging Perspective of Online Information Search Behaviour 

The foraging theory posits that sentient organisms, including human beings, 

devote time and energies into finding, handling, and consuming food, resource, and 

information in an environment via strategic planning (Hantula 2010). Foraging can be 

described as a behavioural process distributed across a temporal dimension that is 

determined by currency and constraint (Hantula 2010). The former refers to the effort 

and time spent in foraging whereas the latter can be defined as the interaction between 
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the foragers’ capabilities and the environmental limitations (Hantula 2010). As one of 

the most significant endeavours undertaken by animals, foraging behaviour is not 

genetically fixed, rather, it is subjected to the variation in local environmental 

conditions (O’brien et al. 1990). Therefore, research on animal foraging placed equal 

emphasis on both external factors, such as prey availability and habitat structure, and 

internal factors, including hunger and phylogenetic limitations, when investigating 

animal food foraging (Perry and Pianka 1997). This hybrid perspective is essential for 

researchers to understand animal’s choice of search behaviour from their behavioural 

repertoire. More particularly, as integral components of animal foraging (Benhamou 

and Bovet 1989), both habitat structure and prey population directly influence animals’ 

selection of search modes (Holmes and Recher 1986) and tactics (Formanowicz Jr and 

Bradley 1987), and ultimately determine the search efficiency (Benhamou 1992, 1994). 

Information foraging can be regarded as the counterpart of animal foraging in 

cyberspace where human beings forage to satisfy their information needs (Hantula 

2010). Specifically, system structure and information population correspond to habitat 

structure and prey population respectively, whereas hunger and phylogenetic 

limitations correspond to information needs and cognitive limitation respectively. 

Inspired by foraging theory, Pirolli and Card (1995, 1999) adopted the 

quantitative models of food foraging to explain human information seeking behaviour 

and demonstrated that, similar to food foraging, human tends to optimize information 

foraging by maximizing informational return while minimizing search costs. The 

validity of applying foraging theory in information search context was corroborated by 

Pirolli and his colleagues via their eye tracking experiments conducted on their 

Hyperbolic Tree Browser (Pirolli et al. 2001, 2003) and SNIF-ACT system (Fu and 
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Pirolli 2007; Pirolli and Fu 2003; Pirolli et al. 2005). Furthermore, Pirolli (2007) 

proposed the Information Foraging Theory (IFT) on the basis of foraging theory. As a 

fitting theoretical lens for investigating information search (Moody and Galletta 2015), 

IFT attests to the importance of considering both system search capability and human 

motivation as integral parts of online information search behaviour when investigating 

such phenomenon. System search capability is reflected by the search features the 

system provides, such as a search bar on a website that allows users to specify their 

information need through keywords (Teevan et al. 2004). On the other hand, human 

motivation depicts users’ development of search tactics in accordance with system 

search capabilities to achieve their strategic information goals. For example, if a 

website offers a faceted filter with a set of labels representing “categories used to 

characterize information items in a collection” (Hearst 2006, p. 1), users will be primed 

to find relevant information by selecting corresponding labels. By drawing on IFT, we 

essentially adopt a deterministic, selectionist perspective of behavioural ecology 

(Smith 2000; White et al. 2007), meaning human behaviours are determined by 

environmental constraints. In the context of online information search, where users 

select search behaviour in accordance with the configuration of the information system, 

this stance of behavioural ecology is similar to that of technological determinism, 

according to which technology is the dominant impetus to our sociological courses 

(Smith and Marx 1994).  

As discussed above, neither information retrieval research nor information 

seeking research in prior literature placed equal emphasis on both the system and the 

user aspects. To bridge these two research streams and integrate system design with 

user motivation from the perspective of IFT, we define online information search 
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behaviour as individuals’ strategic endeavour to satisfy informational needs by 

adapting to system search capability. By placing equal emphasis on both the social and 

the material aspects of online information search, we expect to contribute to both 

research streams of information search (i.e., information retrieval and information 

seeking). For instance, insights drawn from an understanding of human information 

search tactics and strategies can shed light on the design of search features that 

accommodate human information search process (Ellis 1989; Kuhlthau 1999). On the 

other hand, the incorporation of design elements in defining online information search 

behaviour helps unveil users’ adaptive behaviour in the context of online information 

search. To achieve the aim of bridging information retrieval and information seeking 

research, we develop taxonomies of online information search tactics and strategies on 

the basis of the rich body of search tactics research and findings in the animal foraging 

literature. These taxonomies serve as a foundation for categorizing contemporary 

information search features available online and explicating the relationship between 

information search tactics and strategies. 

2.3. Defining Online Information Search Tactics and Strategies 

Bates (1979a, 1979b, 1990) laid a foundation for investigating information 

search tactics and strategies by defining search tactic as a set of actions that advance a 

search, and defining search strategy as a plan for an entire search process that consists 

of search tactics. Nonetheless, due to the iterative nature of information search, both 

information search tactic and strategy are essentially composed of a sequence of search 

actions (Bates 1990; Spink 1997). Therefore, these definitions are less than sufficient 

to distinguish between information search tactic and strategy as the scope of the former 
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is too vaguely specified. More specifically, without a certain starting point and an 

ending point, it is challenging to confine the scope of search tactics to prevent an 

overlap with the scope of search strategies. To provide a more accurate definition for 

online information search tactics, we define the initial search move as the starting point 

whereas the retrieval of a set of search results as the ending point. Accordingly, an 

online information search tactic refers to a progression that starts at initiating a search 

move, ends at retrieving a set of search results, and in turn furthers a search process. 

In contrast, the scope of information search strategies encompasses the entire search 

process that ends when a search outcome is reached. We adopt Bates’ (1990) definition 

of online information search strategy, which refers to a plan for an entire search 

process that is composed by iterating online information search tactics. 

2.4. Towards a Taxonomy of Online Information Search Tactics 

Bates (1979a, 1979b) proposed a typology of tactics that consists of five types: 

monitoring tactics, file structure tactics, search formulation tactics, term tactics, as 

well as idea tactics. Monitoring tactics are tactics that help to “keep the search on track 

and efficient” (Bates 1979a, p. 207), such as to check whether the current search 

coincides with the original request, or to record the history of search. File structure 

tactics refer to the “techniques for threading one’s way through the file structure of the 

information facility to desired file, source, or information within source” (Bates 1979a, 

p. 207), which involves dividing and conquering complex search queries or 

improvising an information source to search for related information. Search 

formulation tactics are defined as tactics that “aid in the process of designing or 

redesigning the search formulation” (Bates 1979a, p. 207), such as exhausting all 
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possible search terms when initiating a search or applying a minimal number of terms 

in the original search formulation. Term tactics “aid in the selection and revision of 

specific terms within the search formulation” (Bates 1979a, p. 207), including finding 

additional search terms in the already obtained information to further the search or 

flipping terms to formulate the search goal. Last but not the least, idea tactics describe 

“tactics that help generate new ideas or solutions to problems in information searching” 

(Bates 1979b, p. 282), such as switching from an unproductive approach to a possibly 

productive one and going beyond the boundaries and assumptions that limit the scope 

of the search.  

In addition to her inductive approach to qualify tactics that are applied in 

document search on the basis of experience, conversation, and literature, Bates (1989) 

also attempted to extend classic information retrieval model, which puts emphasis on 

each single match between query and data representation in a database, and proposed 

a model of berrypicking and browsing to investigate how the queries chain together to 

form a behavioral process. More specifically, berrypicking is a directed search tactic 

that advances a search via sequential modification of queries, whereas browsing is an 

undirected search tactic that represents a continuous sampling and selecting through a 

collection of information (Bates 1989). Via longitudinal semi-structured interviews on 

15 graduate students, Teevan et al. (2004) empirically validated these two tactics, 

which they called teleporting, defined as the attempt to “jump directly to the 

information target” (p. 417), and orienteering, which refers to “search by localized or 

situated navigation” (p. 417) respectively.  

Bates (2002) extended her prior work and proposed an integrated Information 

Seeking Model. This model articulates modes of information seeking along two 
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dimensions: active vs. passive, which refers to whether the information is acquired via 

actions, and directed vs. undirected, which is determined by whether information 

seeking is guided by a specific goal (Bates 2002). Monitoring and being aware 

resemble directed and undirected passive information seeking respectively. Both 

behaviours represent passive information absorption; the difference is that monitoring 

requires a back-of-the-mind alertness for potentially relevant information whereas 

being aware does not (Bates 2002). On the other hand, information searching belongs 

to the scope of active information seeking (Bates 2002). Consistent with prior studies, 

directed search, which is defined as individuals’ active attempting to satisfy 

information needs via a series of directed queries, and undirected browsing, which 

describes an active exposure to possible novel information, constitutes the two 

components in the category of searching (Bates 2002). 

The Information Seeking Model painted a rather comprehensive yet 

parsimonious picture of the tactics adopted in active searching and passive seeking for 

information. How users manoeuvre in their search process is adeptly captured by 

teleporting and browsing respectively in the Information Seeking Model. For instance, 

teleporting refers as extent to which a search is advanced via discrete queries, whereas 

browsing resembles the extent to which a search is advanced by sifting through 

organized information. Nonetheless, as we attempt to combine system search 

capability with adaptive search behaviour, this taxonomy is insufficient to encompass 

the entire spectrum of information search tactics.  More specifically, how users 

determine their search goal has not been clarified. We posit that, users’ information 

need is not the sole determinant of their search goal. Websites can offer information 

scent as an indicator of the availability of information to guide users’ search goal 



18 

 

determination. In particular, Moody and Galletta (2015) conducted an experiment to 

prove that, like the smell of food, information scent can be provided by a website to 

guide users' information search process better. Pirolli et al. (2001, 2003) also found that 

information scent heightens the efficiency of information search especially in visually 

dense informational environment. Pirolli and his colleagues proposed an SNIF-ACT 

system (Fu and Pirolli 2007; Pirolli and Fu 2003; Pirolli et al. 2005) on the premise 

that rational users rely on information scent (e.g., a hyperlink) to estimate the utility of 

related content. Accordingly, we extend the Information Seeking Model by defining 

search determination, which refers to how a search goal can be defined (i.e., pre-

defined vs. self-determined), as another dimension of online information search tactics 

in addition to search manipulation, which refers to how a search goal can be arrived at 

(i.e., teleporting vs. browsing). In particular, we define pre-defined search 

determination as extent to which the search criteria are constrained by the website, 

whereas self-determined search determination as extent to which the search criteria are 

determined by the users. 

This taxonomy can capture information search tactics that are enabled by 

various online search features. For example, faceted search is a categorized filter that 

displays pre-defined categories of attributes and corresponding attribute values for 

users to determine their search criteria by selecting one or more values for each attribute 

(Hearst 2006). Faceted search thus enables pre-defined teleporting tactic. Keyword 

search, which is a search bar that allows users to specify their own keywords to conduct 

a search (Teevan et al. 2004), supports self-determined teleporting tactic. Ranking 

search lets users sort the list of information items according to pre-defined attributes 

in either ascending or descending order. It affords pre-defined browsing tactic because 
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the sorted information elements provided by the website guide users’ traversal 

information scanning. Last but not least, interactive search such as an interactive map 

allows the users to search for information items (e.g., restaurants) within the map 

viewport by moving or zooming the viewport. Interactive search facilitates self-

determined browsing tactics because users’ browsing of information items (e.g., 

restaurants) is determined by their areas of interest rather than the availability of 

restaurants. In other words, unlike ranking search, which guides users only to browse 

information items available on the website, interactive search allows users the liberty 

of browsing anywhere they wish at the risk of finding no information items in the area 

of interest. 

Using our taxonomy of online information search tactics as a framework, 

information search tactics in prior information seeking literature can be synthesized. 

Bates’ five types of information search tactics (1978, 1979b, 1990) sprung several 

studies on information seeking. For instance, Carstens et al. (2009) adopted search 

formulation tactics and term tactics to identify users’ search tactics in German 

Education Index in the log files from 235 search sessions. Similarly, Hsieh-Yee (1993) 

conducted an experiment with 30 novice searchers and 32 professional searchers and 

found search formulation tactics, term tactics, as well as monitoring tactics. Lastly, 

Wilson (2009) also adopted Bates’ typology of search tactics (1978, 1979b, 1990) as 

the template in designing his analytical framework for evaluating to which extent an 

information seeking interface supports different search tactics. Except for monitoring 

tactics, which belong to passive information seeking category (Bates 2002), all 

remaining four types of tactics can be categorized by our taxonomy. In particular, file 

structure tactics belongs to the pre-defined browsing category, because it represents 
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users’ traversal through a collection of documents under the guidance of metadata. 

Subsequently, search formulation tactics can be categorized as self-determined 

teleporting, because it describes how users compose queries with their own search 

terms. Conversely, term tactics refer to users’ modification of query inspired by 

existing search terms, therefore can be categorized as pre-defined teleporting. Lastly, 

idea tactics help users generate ideas from the information acquired during their 

exploration. Therefore idea tactics resonate with browsing tactic along the search 

manipulation spectrum, yet leaving search determination tactic unspecified because 

their exploratory browsing can be either self-determined or inspired by the information 

they encountered during the search process. 

Many other studies attempted to explore more information search tactics 

outside the boundaries defined by Bates (1978, 1979b, 1990). Booth (2008) identified 

six information search tactics applied by librarians and health information 

professionals via a literature analysis, including most specific facet first, lowest posting 

facet first, successive fractions, drop a concept, berry picking, as well as interactive 

scanning. Firstly, most specific facet first can be categorized as pre-defined teleporting 

because it refers to the search tactic of selecting the most specific search term first 

among all available search terms when constructing queries. Lowest posting facet first 

is very similar to most specific facet first except that it favours the most obscured search 

term with the least number of search results. Therefore, lowest posting facet first also 

belongs to a pre-defined teleporting category. Similarly, both successive fractions and 

drop a concept can also be described as pre-defined teleporting since the former 

narrows the query by incorporating more available search terms whereas the latter 

broadens the query by eliminating the least relevant search term. The last two tactics 
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are berrypicking, which is defined as satisfying information needs via a series of 

directed queries and interactive scanning, which is defined as satisfying unspecified 

information needs by scanning retrieved information items, fit teleporting and 

browsing respectively.  

By interviewing four groups of social scientists, Ellis (1989) summarized six 

information search tactics, which helped to explain the behavioural aspects of human 

information seeking activities and in turn inform interface design for information 

retrieval systems. First, starting describes the preparation made prior to engaging in 

search activities thus exceeding the scope of our taxonomy of active search tactics. 

Second, chaining is defined as “following chains of citations or other forms of 

referential connection between material” (Ellis 1989, p. 178) hence referring to the pre-

defined teleporting tactic. Third, browsing is defined as “semi-directed searching in an 

area of potential interests” (Ellis 1989, p. 178) without specifying the source of the area 

of interests, thus belonging to browsing category along the dimension of search 

manipulation tactic. Fourth, differentiating, which is defined as “using differences 

between sources as filters on the nature and quality of the material examined” (Ellis 

1989, p. 178), is essentially harnessing the characteristics of information sources as 

faceted filter to jump to search targets. Therefore, differentiating can be categorized as 

pre-defined teleporting. Fifth, monitoring, which is defined as “maintaining awareness 

of developments in a field through the monitoring of particular sources” (Ellis 1989, p. 

178), is not relevant to our taxonomy of active search tactics as it is a passive 

information seeking tactic. Lastly, extracting is defined as “systematically working 

through a particular source to locate material of interest” (Ellis 1989, p. 178). It 
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describes the tactic of scanning through information aided by the available information 

sources, therefore resembles pre-defined browsing tactic.  

Kules and Shneiderman  (2008) designed and empirically tested SERVICE 

(Search Result Visualization and Interactive Categorized Exploration) search system 

by conducting an experiment with 24 college students in the context of the topical 

search. They identified seven search tactics that are relevant to their SERVICE system 

(Kules and Shneiderman 2008), out of which four can be categorized as pre-defined 

tactics because they all reflect how users can be influenced by the information scents 

in the categorical overview, which is essentially a faceted filter. These four search 

tactics include organize examination by overview, which refers to determining the 

order in which results subsets are examined, overview as backup, which refers to 

examining the overview to identify subsets to examine, preview before narrowing, 

which represents examining the subcategory information before narrowing results to 

that category, and lastly, assess result set, which indicates scanning categorized 

overview of the search results (Kules and Shneiderman 2008). Furthermore, broad 

queries, which describes typing broader queries in the search box, and probe using 

categorized overview, which depicts assessing subsets of the results via specific 

categories, basically resemble the self-determined teleporting tactic enabled by 

keyword search and pre-defined teleporting tactic enabled by faceted search 

respectively. Last but not least, ignore represents users’ ignoring the categorized 

overview, indicating users’ focus on their own thoughts regardless how they manure in 

their search process. Thereby, self-determined should be an appropriate category for 

ignore.  
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Vakkari (2001b) conducted a longitudinal that traces 11 university students’ 

search activities in the LISA database. Participants’ transaction logs, thinking aloud 

records, as well as search diary revealed three information search tactics: begin a 

session, search formulation tactics, and limiting (Vakkari 2001b). Begin a session 

refers to beginning a search session with only one or all relevant search terms derived 

from the search problems. Begin a session belongs to the self-determined teleporting 

category since it describes how users formulate the initial queries to reach their goals 

by conceiving relevant search terms. Search formulation tactics can be described as 

designing or redesigning the formulation of search terms, thus belonging to the pre-

defined teleporting category because this tactic aims to jump to a search target through 

modifying existed search terms. Similarly, the last tactic limiting also belongs to the 

pre-defined teleporting category because it depicts users’ use of options offered by the 

system to restrict the field of search.  

By investigating the logs of 77 undergraduate students’ search activities in a 

clinical database, Wildemuth (2004) also identified three search tactics pertaining to 

formulate search terms. The first tactic is narrowing search set, which can be 

interpreted as modifying the set of search terms to narrow down the search scope. On 

the contrary, the second tactic, that is broadening search set, describes modifying the 

set of search terms to broaden up the search scope instead. Both tactics can be 

categorized as pre-defined teleporting due their focus on directly accessing to the 

intended information through rearranging a set of search terms. The third tactic, term 

tactics, should be categorized as self-determined teleporting because by adopting this 

tactic, users come up with search terms that lead themselves to their search goals.  
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Last but not least, Xie and Joo (2010b) chose web search as their research 

context to decode individuals’ task-oriented search behaviour. By analyzing 31 

participants’ survey responses, interaction diaries, think aloud protocols, as well as 

transaction logs, they unveiled seven specific search tactics that fit the scope of our 

taxonomy of search tactics (Xie and Joo 2010b). Firstly, creating search statement can 

be categorized as self-determined search determination because it represents the tactic 

of coming up with a search statement for reaching the search goal. Modifying search 

statement is essentially teleporting since it simply refers to changing a previous search 

statement to narrow search results or broaden search results without specifying whether 

the change is pre-defined or self-determined. Evaluating search results resembles pre-

defined browsing because it refers to the tactic of following the relevance indicator to 

assess the search results. Both accessing forward and accessing backward can be 

categorized as pre-defined teleporting because the former and latter describe how users 

access new and old web pages respectively by following hyperlinks. Lastly, exploring 

and organizing belong to self-determined browsing and pre-defined browsing 

respectively because the former describes users’ surveying for information in a website 

whereas the latter refers to going through a list of information items organized 

according to certain criteria. By cataloguing the aforementioned information search 

tactics according to our taxonomy of information search tactics (see Table 1 for a 

summary), we demonstrated the comprehensiveness of this tenet of search tactics in 

terms of synthesizing search tactics explored by prior studies. 
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Table 1. Search Tactics in Prior Literature 

Author 
Search 

Tactic 
Description 

Active Search 

PS SP 
Nature of 

Study 
Context 

Search 

Determination 

Tactic 

Search 

Manipulation 

Tactic 

PD SD TL BR 

Bates 
1979 

Monitoring 

tactics 

Comparing the search 
question and a search in 

progress 

    X  

Theory building 
Article 
search 

File structure 

tactics 

Threading through the file 
structure of the information 

facility 

X   X   

Search 

formulation 
tactics 

Designing or redesigning the 

formulation of search terms 
 X X    

Term tactics 
Selection and revision of 

search terms 
X  X    

Bates 
1979 

Idea tactics 
Exploring new ideas or 
solutions in the search 

   X   Theory building 
Article 
search 

Bates 

1989 

Berrypicking 
Satisfying information needs 

via a series of directed queries 
  X    

Theory building 
Article 

search 

Browsing 

An involving undirected 

search via continuous 

sampling and selecting 

   X   

Bates 

1990 

Monitoring 
tactics 

Comparing the search 

question and a search in 

progress 

    X  

Theory building 
Article 

search 

File structure 

tactics 

Threading through the file 

structure of the information 

facility 

X   X   

Search 
formulation 

tactics 

Designing or redesigning the 

formulation of search terms 
X  X    

Term tactics 
Selection and revision of 

search terms 
 X X    

Idea tactics 
Exploring new ideas or 

solutions in the search 
   X   

Bates 

2002 

Searching 

Actively attempting to satisfy 

information needs via a series 
of directed queries 

  X    

Theory building 
Article 

search 

Browsing 
Actively exposing ourselves 

to possibly novel information 
   X   

Monitoring 

Maintaining a back-of-the-

mind alertness for relevant 

information 

    X  

Being Aware 
Passive absorbing information 

in a undirected manner 
    X  

Booth 

2008 

Most specific 
facet first 

Selecting the most specific 
search term first 

X  X    

Literature 

review 

Article 

search 

Lowest 

posting facet 

first 

Selecting the search term with 
the least hits first 

X  X    

Successive 
fractions 

Narrowing the search by 

incorporating more search 

terms 

X  X    

Drop a 

concept 

Broadening the search by 
eliminating the least relevant 

search term 

X  X    

Berry picking 
Satisfying information needs 

via a series of directed queries 
  X    
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Interactive 
scanning 

Satisfying unspecified 

information needs by 
scanning retrieved 

information items 

   X   

Carstens 
et al. 

2009 

Search 
formulation 

tactics 

Designing or redesigning the 

formulation of search terms 
X  X    

Log file analysis 
Article 

search 

Term tactics 
Selection and revision of 

search terms 
 X X    

Choo et 

al. 2000 

Undirected 

Viewing 

Scanning a diversity of 

sources broadly, taking 

advantage of what's easily 
accessible 

   X   

Survey + 
Tracking + 

Interview 

Web 

navigatin
g in 

workplac

e 

Conditioned 
Viewing 

Browsing in preselected 

sources on 

pre-specified topics of interest 

   X   

Informal 

Search 

Actively looking for 

information to deepen the 

knowledge and understanding 

  X    

Formal 
Search 

Systematically gathering 
specific information 

  X    

Ellis 
1989 

Starting 
Activities characteristic of the 

initial search for information 
     X 

Interview 
Article 
search 

Chaining 
Following chains of citations 
or other forms of referential 

connection between materials 

X  X    

Browsing 
Semi-directed searching in an 
area of potential interests 

   X   

Differentiatin

g 

Using differences between 

sources as filters on the 

nature and quality of the 
material examined 

X  X    

Monitoring 

Maintaining awareness of 

developments in a field 

through the monitoring of 

particular sources 

    X  

Extracting 
Systematically working 
through a particular source to 

locate material of interest 

X   X   

Garcia 
and 

Sicilia 

2003 

Ontology-

based query 

Information seeking aided by 

structured knowledge 
representations 

  X    

Design science 
Article 

search Ontology-

based 
exploration 

Navigating through structured 

knowledge representations 
   X   

Golovchi
nsky 

1997 

Query-

mediated 
links 

Selecting links that embed 

search terms 
X  X    Experiment on 

natural–

language queries 

and query–
mediated 

hypertext links. 

Article 

search 

Explicit query 
Manually formulating the 
search terms 

 X X    

Hölscher 

and 

Strube 
2000 

Query-based 

search 

Requesting information via a 

set of search terms 
  X    

Experiment on 

search engines 

Web 

search 
Browsing 

Navigating through Web 
pages via links 

   X   

Hsieh-
Yee 1993 

Search 

formulation 
tactics 

Designing or redesigning the 

formulation of search terms 
X  X    

Experiment 
using protocols, 

transaction logs, 

and on-site 
observation 

Article 
Search 

Term 

selection 

tactics 

Selection and revision of 
search terms 

 X X    

Search 

monitoring 

tactics 

Comparing the search 

question and a search in 

progress 

    X  
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Hsieh-

Yee 1998 

Term 

modification 
tactics 

Narrowing the search by 

modifying search terms 
  X    

Experiment on a 

strategic page 

and a web page 
of photos 

Text and 
Image 

Search 
Browsing 

Sifting through information 

items 
   X   

Hsieh-

Yee 2001 

Direct access 
tactics 

Direct retrieval of relevant 
information 

X  X    

Literature 

review 

Web 

search 

Navigational 

tactics 

Sifting through information 

items 
   X   

Query 
formatting 

Formatting the set of search 
terms 

 X X    

Kuhlthau 
1993 

Browsing 
Sifting through information 

items 
   X   

Field study 
Library 
search 

Querying 
Retrieving information via a 
set of search terms 

  X    

Teevan et 

al. 2004 

Orienteering 
Searching by localized or 

situated navigation 
   X   

Interview and 

Observation 

Web 

search 
Teleporting 

Trying to jump directly to 

that information 
  X    

Kules 

and 
Shneider

man 2008 

Broad queries 
Typing broader queries in the 
search box 

 X X    

Experiment on a 

custom-made 

search system 

Topical 
search 

Organize 

examination 

by overview 

Determining the order in 

which results subsets are 

examined 

X      

Overview as 

backup 

Examining the overview to 

identify subsets to examine 
X      

Preview 

before 

narrowing 

Examining the subcategory 

information before 
narrowing results to that 

category 

X      

Assess result 
set 

Scanning categorized 
overview of the search results 

X      

Probe using 

categorized 
overview 

Examining the specific 

categories to 
assess subsets of the results 

X  X    

Ignore 
Ignoring the categorized 

overview 
 X     

Spink et 

al. 2001 

Keyword 
query 

Requesting information via a 
set of search terms 

  X    

Query log data 

analysis 

General 
Web 

Search 
Browsing 

page of results 
Locating relevant information 
via browsing query results 

   X   

Vakkari 

2001 

Beginning a 

session 

Beginning a search session 

with only one or all relevant 

search terms derived from the 
search problems 

 X X    

Longitudinal 
study on a 

database 

Topical 
informati

on search 

Search 

formulation 

tactics 

Designing or redesigning the 
formulation of search terms 

X  X    

Limiting 
Limiting the query by 

operational moves 
X  X    

Wildemu

th 2004 

Narrowing 

search set 

Modifying the set of search 

terms to narrow down the 
search scope 

X  X    

Field study on a 

clinical database 

using search 
logs 

Clinical 
informati

on 
Broadening 

search set 

Modifying the set of search 

terms to broaden up the search 
scope 

X  X    

Term tactics 
Selection and revision of 

search terms 
 X X    

Wilson 
1997 

Passive 

attention 

Acquiring information with 
no information seeking 

intended 

    X  

Literature 
review 

Health 

informati
on 

seeking 
Passive search 

Acquiring information that 

happens to be relevant 
    X  

Active search 
Actively seeking out 

information 
  X    
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Ongoing 

search 

Carrying out continuous 

search to expand established 
framework of understanding 

   X   

Wilson 

2009 

Monitoring 

tactics 

Comparing the search 

question and a search in 
progress 

    X  

Usability test 
Search 
interface 

design 

File structure 
tactics 

Threading through the file 

structure of the information 

facility 

X   X   

Search 

formulation 

tactics 

Designing or redesigning the 
formulation of search terms 

X  X    

Term tactics 
Selection and revision of 
search terms 

 X X    

Idea tactics 
Exploring new ideas or 

solutions in the search 
   X   

Xie and 
Joo 2010 

Identifying 

search leads 

to 

get started 

Discovering information as 

search leads at the beginning 
of the search process 

     X 

Experiment 

using survey, 
interaction 

diary, think 

aloud protocol, 
and transaction 

logs 

Task-
oriented 

search 

(academi
c, 

occupatio

nal, and 
personal) 

Creating 

search 

statement 

Coming up with a search 
statement for searching 

 X X    

Modifying 

search 
statement 

Changing a previous search 
statement to narrow 

search results or broaden 

search results 

  X    

Evaluating 

search results 

Assessing the relevance of 

search results 
   X   

Accessing 

forward 

Going to a specific item or 

Web page that has not 
been accessed in the search by 

using direct location, 

tracking meta-information, or 

hyperlinks 

X  X    

Accessing 
backward 

Going back to a previous page 

by using direct location, 
tracking meta-information, or 

hyperlinks 

X  X    

Exploring 
Surveying information/items 
in a specific site 

   X   

Organizing 
Sorting out a list of items with 

common characteristics 
X   X   

Monitoring 
Keeping track of the search 
process or check the current 

status 

    X  

Note: PD → Pre-Defined; SD → Self-Determined; TL → Teleporting; BR → Browsing; PSDC → Passive Search; SP → Search 

Preparation. 

 

A number of previous studies also attempted to propose a parsimonious 

typology of information search tactics that is consistent with our dichotomy of 

teleporting and browsing. For instance, Choo et al. (2000) distinguished between 

search and viewing for web navigation in the work environment by surveying, tracking, 

and interviewing 34 employees. Search refers to looking for specific information while 

viewing relates to scanning various information sources. Similarly, Garcia and Sicilia 
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(2003) designed an ontology-based approach to extract structured knowledge 

representations from a database to aid query and enable exploration via the structured 

knowledge representations. Similarly, Hölscher and Strube (2000) tapped into web 

search engine usage by conducting two experiments with 12 and 24 participants, 

respectively, who possessed various degrees of domain knowledge and search expertise. 

They identified query-based search, which is defined as requesting information via 

search terms, and browsing, which is defined as navigating through web pages, as two 

main search tactics employed by all types of searchers (Hölscher and Strube 2000). 

Moreover, Hsieh-Yee (1998) confirmed that, despite the nature of information (i.e., 

text vs. image), term modification tactics, which refers to narrowing the search by 

modifying search term, as well as browsing through information items are two main 

search tactics adopted by online searchers. Likewise, Kuhlthau (1993) proposed 

querying, which is retrieving information via search terms, and browsing, which is 

sifting through information items, as the two most important information search tactics 

through a series of experiments. In a similar way, Teevan et al. (2004) observed two 

prominent search tactics: teleporting, which describes trying to jump directly to 

intended information, and orienteering, which describes searching by localized or 

situated navigation, through 151 consecutive semi-structured interviews with 15 

graduate students regarding their daily search activities. Last but not least, Wilson 

(1997) conducted an interdisciplinary literature review of information behaviour and 

identified two tactics for active information seeking: active search, which embodies 

active querying for information, as well as ongoing search, which embodies continuous 

search to expand established a framework of understanding.  
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It is noteworthy that few scholars went beyond the dichotomy of teleporting 

and browsing except Hsieh-Yee (2001), who deducted three search tactics from past 

40 studies on information search, including direct access tactics, query formatting, and 

navigational tactics. Particularly, direct access tactics can be categorized as pre-

defined teleporting because it refers to users’ direct retrieval of information guided by 

indicators of relevancy. Query formatting belongs to self-determined search 

determination because it represents how users formulate search terms to advance their 

search. Lastly, navigational tactics resemble browsing because it describes users’ 

sifting through information items with unspecified search determination tactic.  

Going beyond the established dichotomy of teleporting and browsing in prior 

literature, our distinction between search determination dimension and search 

manipulation dimension yields a comprehensive yet parsimonious taxonomy of online 

information search tactics. This taxonomy helps to pinpoint information search tactics 

engendered by the interplay between search features provided by a website and users’ 

adaptive search behaviour. Table 2 summarizes this taxonomy of online information 

search tactics and illustrates search features3 that enable each of these search tactics. 

 

 

 

 

 

 

                                                      
3 The search features illustrated in this study are based on contemporary design on major online review websites. 

These search features are not intended to be inclusive of all existing search feature design. 
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Table 2. Definition and Operationalization of Online Information Search Tactics 

  Search Determination: How a search goal is determined 

  Pre-Defined: Extent to which the search 

criteria are constrained by the website 

Self-Determined: Extent to which the search 

criteria are determined by the users 
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Faceted Search (FS) 

Affording Pre-Defined Teleporting 
Keyword Search (KS) 

Affording Self-Determined Teleporting 

A categorized filter that displays pre-defined 

categories of attributes and corresponding 

attribute values for users to determine their search 

criteria by selecting one or more values for each 

attribute. 

A standard search bar that allows users to specify 

a category of keywords and type in one more 

multiple keywords to conduct search 
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Ranking Search (RS) 

Affording Pre-Defined Browsing 
Interactive Search (IS) 

Affording Self-Determined Browsing 

A feature that allows users to sort the list of 

information items according to pre-defined 

attributes in either ascending or descending order. 

A Feature that allows the users to search for 

information items in two ways: (1) Moving or 

zooming the viewport of the map to find 

information items within the updated viewport. 

(2) Drawing boundaries around an area of interest 

via mouse cursor to find information items within 

this area of interest. 

 

2.5. Towards a Taxonomy of Online Information Search Strategies 

Bates (1990) was among the first researchers who define information search 

strategy as a sequence of information search tactics. This definition clearly specified 

the scope of information search strategies, which concerns the entirety of a search 

process. Nonetheless, it is insufficient to prevent the overlapping between information 

search tactic and strategy if the latter is merely regarded as a sequence of the former 

when considering minimized information search process (e.g., the entire information 

search process consists of a single information search tactic). For this reason, while 

several previous studies strived to compose a taxonomy of human information search 

strategies, there is a lack of consensus in prior literature in this regard (Wilson 2009; 

Xie and Joo 2010a). Many studies identified information search strategies from a 
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perspective of stratagem, which conceptualized search strategy as a sequence of search 

actions (Bates 1990). For instance, Aula et al. (2005) conducted a survey with 239 

respondents and identified 14 online information search and re-access strategies, 

among which the most prevalent strategies include using multiple tabs or windows, 

using a search engine to re-access material, as well as storing documents and 

bookmarks. Thatcher (2006, 2008) interviewed 80 participants about their web usage 

and encoded 10 cognitive information search strategies, such as safe player strategies 

(i.e., broad first, search engine narrowing down, search engine player strategy, and 

known address search domain), parallel player strategy, link-dependent strategy, to-

the-point strategy, known address strategy, sequential player strategy, deductive 

reasoning strategy, virtual tourist strategy, as well as parallel hub-and-spoke strategy. 

Xie and Joo (2010a, 2010b) analyzed survey responses, interaction diary, think aloud 

protocol, and transaction logs from 31 participants who engaged in task-oriented web 

search. They proposed six categories of online information search strategies consisting 

of specific sequences of search tactics such as search result evaluation, exploration, 

query reformulation, simultaneous multiple resource access, and starting. These 

information strategies bear quite a resemblance to the information search tactics we 

previously reviewed, highlighting the importance of delineating between information 

search strategies and tactics. 

Other studies revealed the qualitative distinction between information search 

tactic and strategy by investigating information search strategies from a perspective of 

strategic goal rather than a behavioural typology point of view. Specifically, Ford et al. 

(2002) recruited 250 university students to complete two information search tasks using 

their custom-made search engine. By tracking the participants’ information search 
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behaviors, Ford et al. (2002) revealed three search strategies, namely best-match only 

search, in which users select information items that best match their search terms, 

Boolean only search, in which users apply Boolean operators to specify the boundaries 

of their area of interest, and a combination of both. Kuhlthau (2005, 1991) proposed 

that seeking relevant information, which refers to investigating information in order to 

extend understanding, and seeking pertinent information, which relates to gathering 

information pertinent to the focused problem, constitute two types of information 

search strategies. This categorization was corroborated by their findings from a case 

study, two longitudinal observations, and two field studies with 26 high school seniors 

regarding their library search (Kuhlthau 2005, 1991). Similarly, Marchionini (1997) 

categorized search strategies into two types: analytical strategies, which represent 

more goal-oriented and systematic strategies that aim at gathering information to fulfil 

certain purposes or answer certain questions, and browsing strategies, which embody 

more unstructured and interactive strategies that aim to expand awareness and 

understanding. These studies highlighted the instrumental role of recognizing 

information searchers’ strategic goals as the pivot of identifying their information 

search strategies. In this thesis, we focfus on two common strategies: goal-oriented 

search strategy, which refers to users’ plan to obtain information for a predetermined 

purpose, and exploratory search strategy, which refers to users’ plan to gather 

information to expand awareness and understanding. This dichotomy of information 

search strategies better coincides with the definition of search strategy, a plan for the 

entire search process (Bates 1990), thus drawing a more distinctive boundary between 

search tactic, which resides at the level of actions, and strategy.   
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Animal foraging literature also identified similar dichotomy for animal foraging 

strategies. In his seminal work, O’Brien (1990) identified stop-and-go saltatory search, 

in which predators (e.g., various birds, lizards, and insects) will only start searching for 

prey after reaching a specific habitat, as an intermediary search strategy between 

widely ranging cruise search, in which predators (e.g., tuna, soaring hawks) search 

constantly while traversing through the environment, and sit-and-wait ambush, in 

which predators (e.g., herons and rattlesnakes) remains stationary waiting for prey to 

come by. The two active search strategies are distinctive from each other. For instance, 

when engaging in cruise search strategy, the predators do not process particular 

knowledge about the location of prey, they hence search continuously while moving 

and rarely pause during the search process (O’brien et al. 1990). In contrast, predators 

that adopt saltatory search strategy are directed by their knowledge about the specific 

location of prey, hence only conducting a search when arriving at the intended location 

(O’brien et al. 1990). Consistent with the dichotomy of information search strategies, 

animal prey search strategies are also a reflection of predators’ strategic goals. 

Furthermore, some predators change their search strategies during the foraging process 

due to the change of prey size or environmental conditions (O’brien et al. 1990), 

suggesting that search strategies may not be constant throughout the search process. 

Drawing from both information search literature and animal foraging literature, 

we recognize online information search strategies as overall plans that are derived from 

searchers’ strategic goals, and propose a taxonomy that categorizes search strategies 

into goal-oriented search strategy, exploratory search strategy, and a mix of both. 

Users who have a particular depiction of their search target in mind tend to adopt a 

goal-oriented search strategy that helps them reach the goal with minimum efforts and 
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time. On the other hand, those who lacks distinctive purposes likely rely on an 

exploratory search strategy to survey the information environment to extend awareness 

and understanding. Moreover, upon encountering specific information items or being 

provided with certain search features, users’ strategic goals may change, which in turn 

alter their search strategies amid the search process, leading to a mixed search strategy.  

In sum, the taxonomies of online information search tactics and strategies 

proposed in the present study not only help establish a qualitative distinction between 

online information search tactic and strategy but also shed light on our endeavour of 

bridging the former with the latter. 

CHAPTER 3. HYPOTHESIS DEVELOPMENT 

Figure 1 depicts our theoretical framework of online information search 

behaviour. In the following sections, we explicate how we construct this theoretical 

framework, from which we derive our hypotheses. 

 
Figure 1. The Theoretical Framework of Online Information Search Behaviour 

Online Information Search Outcomes Online Information Search Tactics 

Search Control Search 

Determination 

Search Result 

Anticipation 
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3.1. Search Affordance 

Affordance was coined by Gibson (1977, 2013) as a concept in the field of 

ecological psychology to represent the ”possibilities and limits for action that a material 

object offers to an actor” (Robey et al. 2013, p. 386). Prior to interacting with an object, 

human actors always perceive the actions that are permitted or forbidden by this object 

(Gibson 2013). Similar to our definition of online information search behaviour, 

affordance helps bridge the properties of material objects (i.e., IT artefacts) and human 

users’ perceived control of action (Turvey 1992). Noticing the relational characteristic 

of affordance, Hutchby (2001) posited that affordance is exclusive to neither actors nor 

artefacts, rather, it emerges from the relationship between the actors and the objects 

with which they interact in a certain context. Likewise, Stoffregen (2003) 

conceptualized affordance as emergent relational properties embedded in the 

interactions between actors and artefacts. In the context of technology usage, users’ 

interpretation of the possibilities for actions, which are afforded by an IT artefact, stems 

from their own goals (Markus and Silver 2008). Leonardi (2011) termed such 

interaction as imbrication of human and material agencies, which means to “arrange 

distinct elements in overlapping patterns so that they function interdependently” (p. 

150). More particularly, a user’s agency, which is the capacity for realizing his/her 

goals, and the material agency of technology, which represents the actions supported 

by this technology, function interdependently as distinct factors (Leonardi 2011). 

Affordance can act as a catalyst that facilitates such imbrication in two ways: first, a 

user can either perceive the possible actions allowed by technology in accordance with 

his/her goals or reconcile their goals to be in line with possible actions that are afforded 
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by technology (Leonardi 2011). This lens of technological affordance helps to balance 

the social and material aspects of technology and in turn generates a more 

comprehensive understanding of technology use that involves both aspects, such as 

online information search (Faraj and Azad 2012). 

Affordance is regarded as a design element in Human-Computer Interaction 

(HCI) studies. Norman (1990, 1999) suggested that design features not only can 

determine the capabilities afforded by an IT artefact but also can help to convey such 

affordance to users by informing them what they can do and how to achieve such 

potential capability. Put in another way, design elements are essential to instantiate 

affordance by binding together three key dimensions of affordance: user, system, and 

context (Mesgari and Faraj 2012). Prior HCI literature strived to investigate how 

affordance can be realized by design features. For instance, Goldkuhl (2008) proposed 

and illustrated through an empirical case study of an e-government case handling 

system that the design of information systems should aim for actability, in order to 

fulfil users’ expectation of affordance by allowing them to engage in their desired 

actions. Mesgari and Faraj (2012) summarized three categories of elements (i.e., 

technical, social, and personal elements) that contribute to shaping the affordance 

offered by Wikipedia. Accordingly, technical elements encompass system 

implementation and design elements, social elements can be manipulated by enforcing 

user policies, whereas personal elements embody users’ skills (Mesgari and Faraj 

2012). Oshlyansky (2007) demonstrated the importance of incorporating cultural 

factors into interface designs (i.e., light switches, dials, and cooker hobs) since 

individuals’ perceived affordance is subjected to the influence of cultural differences. 

Wagner et al. (2014) summarized six categories of social media affordances (i.e., 
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reviewability, recombinability, experimentation, editability, association, and authoring) 

and integrated these affordances in the dynamic model of knowledge conversion (i.e., 

SECI model). Specifically, both association and reviewability facilitate socialization, 

which refers to the transfer from tacit knowledge to tacit knowledge via interpersonal 

experience sharing, observation, and imitation (Wagner et al. 2014). Both authoring 

and editability enable externalization, which is the process of converting tacit 

knowledge into explicit knowledge such as concepts and/or diagrams. Combination, 

which represents the exchange of explicit knowledge, can be afforded by both 

editability and recombinability (Wagner et al. 2014). Lastly, internalization, which 

depicts the conversion from explicit knowledge to tacit knowledge in the individual 

mental model, is supported by both reviewability and experimentation (Wagner et al. 

2014). According to Wagner et al. (2014), novel technology not only facilitates existing 

behaviours but also afford new behaviors that were impossible before.  

The concept of affordance has also been widely adopted in the field of 

education. For instance, Bower (2008) categorized functional affordances for e-

learning system into static/instructive affordances, which allow information transfer, 

and collaborative/productive affordances, which support customizability, and 

constructed an evaluative model for e-learning design. Mao (2014) analyzed both 

quantitative responses and qualitative feedback from 166 middle school students 

regarding their experience with social media usage in learning context and suggested 

that reconciling students’ preconception of social media as means for leisure and social 

purpose with the educational affordance of social media tools is the key to improving 

learning activity design. Roblyer and Wiencke (2004) looked into the post-course 

evaluations from 68 college students and postulated that, without paying attention to 
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the engagement of both instructor and students as well as the course activity design, 

the affordance of technological interactivity can be undermined. Likewise, by 

administrating an online survey with 120 students and 62 faculties, Roblyer et al. (2010) 

found that the educational affordance of social media (i.e., Facebook) regarding 

providing a more interactive learning environment is hindered by the disagreement 

between students and faculties regarding the perceived roles of social media. More 

specifically, students tended to agree that Facebook can boost the accessibility and 

interactivity of learning activities, whereas many faculties shared the opinions that 

Facebook is simply not suitable for education (Roblyer et al. 2010). Findings in this 

stream of research further corroborate the relational property of affordance, which is to 

imbricate between human and technological agencies (Leonardi 2011). 

We employ the Theory of Technological Affordance to guide our theorization 

of the impact of search tactics, which are afforded by corresponding search features 

(Faraj and Azad 2012). Specifically, we focus on untangling the imbrication between 

online users and design features in the context of online information search by 

specifying search tactics that emerge from the interaction between users and search 

features. We then explicate how search features, which enable various search tactics, 

influence users’ search process. More particularly, we first draw from Model of 

Motivational Control (Campion and Lord 1982) to identify two types of search 

controls that are embedded in various search tactics. Next, we derive two types of 

search affordance informativities, which determine how users perceive search controls 

allowed by search features, on the basis of Theory of Affordance Informativity (Gaver 

1991). 
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3.2. Search Control 

3.2.1. Model of Motivational Control 

Control is one of the predominant drivers of goal-oriented behaviour such as 

information search4 (Ajzen and Madden 1986). According to Campion and Lord’s 

(1982) Model of Motivational Control, controls over goal setting and environmental 

feedback handling dominant the performance of the goal-oriented behaviour. More 

particularly, both controls represent users’ abilities to mitigate the discrepancy between 

a user’s search goal and his/her current state of search, which in turn determines his/her 

decision for the subsequent search manoeuvre as well as the search performance 

(Campion and Lord 1982). By tracking 188 college students’ grade goals, efforts, as 

well as their academic performance throughout a 10-week academic quarter, Campion 

and Lord (1982) found that the discrepancy between each student’s grade goal and 

academic performance predates the change of his/her goal and effort. In the context of 

online information search, control over goal setting represents users’ control over 

determining their search goals whereas control over environmental feedback handling 

refers to users’ control over manipulating their search state as a feedback of their search 

actions to meet their search goal. The importance of control for goal-oriented behaviour 

was later corroborated by evidence from neuroscience, which suggests that there are 

several brain regions involved in the control process when conducting goal-oriented 

behaviour (Corbetta and Shulman 2002; Grace et al. 2007).  

Different search features allow various degrees of control over the search 

process. Specifically, this study defines search determination control as the extent to 

                                                      
4 Both goal-oriented search and exploratory search are driven by users’ strategic goals. Therefore, both can be 

considered goal-oriented behaviour. 
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which a user perceives being in charge of specifying search goal. Search manipulation 

control, on the other hand, is defined as the degree to which a user perceives being in 

charge of arriving at their search goals via traversing the search space. 

3.2.2. Search Determination Control 

Search features that support pre-defined and self-determined search 

determination tactics allow users to take control over setting search goals by specifying 

the search criteria. Nonetheless, their capabilities of granting search determination 

control vary. For instance, pre-defined search determination forces users to choose 

their search goals from a readily available collection of search criteria. As a result, users 

may have to adjust their own objectives in order to fit into the pre-defined search 

objectives, which can limit their search determination control. On the other hand, self-

determined search determination can facilitate users’ search determination control to 

a larger extent, due to the flexibility and agency it allows for users to express and reflect 

their own objectives in search criteria. Therefore, this study expects self-determined 

search determination to promote search determination control to a greater extent 

comparing to pre-defined search determination. We thus hypothesize: 

Hypothesis 1: The extent to which pre-defined search determination tactic is 

supported by a search feature positively influences a user’s perceived search 

determination control on a website. 

Hypothesis 2: The extent to which self-determined search determination tactic 

is supported by a search feature positively influences a user’s perceived search 

determination control on a website. 
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Hypothesis 3: Self-determined search determination tactic exerts a stronger 

positive influence on a user’s perceived search determination control on a 

website comparing to pre-defined search determination tactic. 

3.2.3. Search Manipulation Control 

Search features that enable teleporting and browsing search manipulation 

tactics allow users to approach their search goals by traversing through the search space. 

These two search manipulation tactics permit search manipulation control to various 

degrees. More particularly, teleporting search manipulation offers limited search 

manipulation control. When adopting teleporting search manipulation, users attempt 

to leap directly towards their search goals (Teevan et al. 2004). Each attempt may result 

in search state that is disjointed from the previous state. The incongruent progress of 

each leap can restrict the search manipulation control granted by teleporting search 

manipulation. Conversely, users may perceive higher search manipulation control 

when engaging in browsing search manipulation. Users who adopt browsing search 

manipulation constantly sift through the information items that are organized in a 

logical order. Users receive feedback from their search actions more frequently and 

with more continuity. Both the frequency and continuity of the feedback loop 

contribute to users’ perceived search manipulation control over closing the gap 

between search goal and current search state (Campion and Lord 1982). We thus 

hypothesize: 

Hypothesis 4: The extent to which teleporting search manipulation tactic is 

supported by a search feature positively influences a user’s perceived search 

manipulation control on a website. 
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Hypothesis 5: The extent to which browsing search manipulation tactic is 

supported by a search feature positively influences a user’s perceived search 

manipulation control on a website. 

Hypothesis 6: Browsing search manipulation tactic exerts a stronger positive 

influence on a user’s perceived search manipulation control on a website 

comparing to teleporting search manipulation tactic. 

3.3. Search Affordance Informativity 

3.3.1. Theory of Affordance Informativity 

Gaver (1991) developed the concept of technology affordance and emphasized 

the importance of informing individuals about the affordance of technology prior to the 

actual usage. Gaver (1991) suggested two methods of conveying perceptible affordance 

to users -- through information or interaction. Vyas et al. (2006) also specified two 

ways for users to interpret the capacity of a system as information and articulation and 

both could be communicated clearly or unclearly. On one hand, design elements can 

either communicate clear information that ensures users’ precise and unambiguous 

inference of the technological affordance or provide unclear information that allows 

more flexibility and ambiguity in users’ interpretation (Vyas et al. 2006). One the other 

hand, designers can either implement clear articulation that enforces users’ rigid and 

specific interpretation on the supported use patterns or implement unclear articulation 

that promotes flexibility and ambiguity in users’ inference (Vyas et al. 2006). In online 

information search context, articulation refers to interactive mechanisms that allow 

users to conduct a search through interacting with a search feature. We expect design 

elements in IT artefact to provide both ostensive informativity, which refers to 
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conveying affordance to users by providing relevant information, and performative 

informativity, which refers to conveying affordance to users by engaging them through 

interaction (Pentland and Feldman 2008; Robey et al. 2013). In the context of online 

information search, search features also determine how users perceive the controls over 

search process allowed by design elements in the online system (i.e., search affordance 

informativity). In the present research, we incorporate both ostensive and performative 

aspects of search affordance informativity to account for the mechanism through which 

users infer the search controls afforded by various search features. 

3.3.2. Ostensive Search Affordance Informativity 

We define ostensive search affordance informativity in the context of online 

information search as the extent to which a search feature conveys its affordance by 

providing relevant information. Since ostensive search affordance informativity 

indicates that users perceive afforded search controls via observing pertinent 

information, search features that enable search determination tactics are expected to 

shape users’ perceived ostensive search affordance informativity. On one hand, by 

engaging in pre-defined search determination, users tend to anticipate the actions 

permitted by a search feature on the basis of the “clear” information scents it emits 

(Vyas et al. 2006). Therefore, users tend to obtain a more accurate and unambiguous 

interpretation of the search control granted by this search feature. On the other hand, 

users who adopt self-determined search determination are allowed more flexibility but 

with less guidance in their search actions, thus likely receive only “unclear” 

information about how they can exert their search controls (Vyas et al. 2006). 

Consequently, users infer a more vague and ambiguous affordance regarding how they 

are permitted to use a search feature. Although both pre-defined and self-determined 
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search determination contribute to users’ perceived ostensive search affordance 

informativity, the degree of contribution varies due to the discrepancy in the explicity 

and certainty of the guiding information. More specifically, pre-defined search 

determination, which comes with “clear” information, facilitates users’ perceived 

ostensive search affordance informativity to a larger extent comparing to its self-

determined counterpart, which offers “unclear” information (Vyas et al. 2006). We thus 

hypothesize: 

Hypothesis 7: The extent to which pre-defined search determination tactic is 

supported by a search feature positively influences a user’s perceived ostensive 

search affordance informativity on a website. 

Hypothesis 8: The extent to which self-determined search determination tactic 

is supported by a search feature positively influences a user’s perceived 

ostensive search affordance informativity on a website. 

Hypothesis 9: Pre-defined search determination tactic exerts a stronger positive 

influence on a user’s perceived ostensive search affordance informativity on a 

website comparing to self-determined search determination tactic. 

3.3.3. Performative Search Affordance Informativity 

In the context of online information search, performative search affordance 

informativity is defined as the extent to which a search feature conveys its affordance 

by engaging users through interaction. Unlike its ostensive counterpart, performative 

search affordance informativity encourages users to perceive search actions that are 

afforded by a search feature via interaction rather than observation. Therefore, only by 

engaging in search manipulation tactics can users experience the articulation of a 

search feature. On one hand, by adopting search features that support teleporting search 



46 

 

manipulation, users only have a limited window to observe the mechanism through 

which the system retrieves information items that match their search criteria. Therefore, 

users often experience “unclear” articulation when engaging in teleporting search 

manipulation due to the opaque process between input and output (Vyas et al. 2006). 

The process is opaque in the sense that how system interprets users’ input in the 

retrieval of information is often hidden from the users. On the other hand, the 

articulation implemented in a search feature can be “clearer” for users who utilize 

search features that enable browsing search manipulation, because they have more 

opportunity to experience the feedback mechanism that reacts to their input (Vyas et 

al. 2006). Also, because of the continuity in the sequence of feedbacks, it will be easier 

for users to understand the search controls afforded by search features through logical 

reasoning. While both types of search manipulation tactics facilitate users’ perception 

of performative search affordance informativity, we expect that browsing search 

manipulation allows higher performative search affordance informativity comparing to 

teleporting search manipulation because the former involves users in a more extensive 

interaction with the articulation embedded in a search feature. We thus hypothesize: 

Hypothesis 10: The extent to which teleporting search manipulation tactic is 

supported by a search feature positively influences a user’s perceived 

performative search affordance informativity on a website. 

Hypothesis 11: The extent to which browsing search manipulation tactic is 

supported by a search feature positively influences a user’s perceived 

performative search affordance informativity on a website. 
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Hypothesis 12: Browsing search manipulation tactic exerts a stronger positive 

influence on a user’s perceived performative search affordance informativity 

on a website comparing to teleporting search manipulation tactic. 

3.4. Search Outcomes 

We elicit search efficiency and search utility as two main outcomes of users’ 

online information search process. Stemming from Theory of Anticipatory System 

(Rosen 2012), search efficiency captures the extent to which users can realize their 

strategic search goals with less time the efforts. Having its root in marginal value 

theorem (Charnov 1976), search utility represents the extent to which furthering a 

search process yields positive marginal return. 

3.4.1. Theory of Anticipatory System 

Anticipation, or the specious present, is regarded as one of the three 

fundamental components that constitutes consciousness (Husserl 1991). Studies in 

theoretical biology and physics suggested that “anticipation contributes to the essence 

of complexity and life itself as well as to the stabilization of chaotic control processes” 

(Butz et al. 2003, p. 2). The Ideo-Motor Principle (IMP), in particular, posits that 

anticipation, rather than stimuli, precedes and dictates voluntary behaviour (Stock and 

Stock 2004), such as search (Hantula 2010). Two opposing factors shape one’s 

anticipation, namely retention, which refers to individuals’ reflection on what 

happened in the past, and pretention, which represents individuals’ expectation 

regarding what is going to occur in the future (Bloch 1995; Husserl 1991). From an 

anticipation viewpoint, future is an extension of the past and can be best understood as 

a projection of the past through the present (Poli 2010). 
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Given that anticipation entails dual considerations for the past and the future, 

Rosen (2012) advanced the Theory of Anticipatory Systems (TAS) to explain how 

homomorphism can be achieved between a system and an organism so that the system 

can better predict the future state of the organism. According to Rosen (2012), a 

system’s anticipatory power lies in the extent to which its controllers can realize the 

retention and pretention aspects of anticipation. For instance, retention indicates to 

which extent a controller reflects on the previous state of the system it controls, whereas 

pretention represents how well a controller adapts to possible future changes in the 

organism. Both aspects contribute to a better synchronization, or conjugacy, between 

the system and the organism, and in turn, achieve a more accurate anticipation.  

In the context of online information search, the retention aspect of search 

results anticipation can be improved by inducing continuity in between users’ search 

manoeuvres to facilitate their reflection on their past search experience. On the other 

hand, the key to enhancing the pretention aspect of search results anticipation is to 

allow users to better specify and maintain their search goals throughout the search 

process. Given the essential role played by anticipation in users’ search behavior, we 

posit that both search controls and search affordance informativities can shape users’ 

search results anticipation through retention and pretention. Search results 

anticipation, in turn, determines whether users can arrive at their pre-determined search 

goals with less time and efforts (i.e., improved search efficiency). 

3.4.2. Search Controls and Search Result Anticipation  

In the context of online information search, the search controls that are induced 

by various search features (i.e., controllers of a website) determine the degree to which 

the search results coincide with users’ search goals, which is search result anticipation, 
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Search determination control reflects the level of customizability permitted by search 

tactics in specifying search criteria. Search tactics that grant users high search 

determination control by allowing greater flexibility in their search criteria 

specification harness the pretention aspect of users’ anticipation for the search results 

(Rosen 2012). When there is a high level of search determination control, search 

results likely resemble users’ search goals more closely because the goals can be 

expressed with higher authenticity. On the contrary, a lack of search determination 

control often leads to a distortion of users’ search goals, because the users are forced 

to improvise their search criteria by adopting pre-defined options, hence enlarging the 

discrepancy between the search results and users’ anticipations (which reflect users’ 

original objectives for conducting a search). Accordingly, users tend to feel that search 

results can be anticipated to a greater extent when they perceive a higher level of search 

determination control. We thus hypothesize: 

Hypothesis 13: A user’s perceived search determination control on a website 

positively influences his/her search result anticipation. 

Search manipulation control represents the extent to which a user is able to 

browse information items in a logical order. Search tactics that grant search 

manipulation control fulfil the retention aspect of users’ anticipation for the search 

results by inducing relevance between the information items viewed in the future and 

those seen in the past (Rosen 2012). Users who perceive high search manipulation 

control feel capable of managing the search space (Carton and Aiello 2009). Due to the 

fluidity and continuity during the traversal through the search space, the information 

items a user is about to encounter can be easily anticipated. In contrast, browsing an 

unorganized search space, which indicates insufficient search manipulation control, 
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often brings abrupt and unexpected information items, and in turn, disrupts the search 

flow and impedes comparison. All the aforementioned adverse effects are the 

consequences of an absence of a logical connection between adjacent information items. 

As a result, users likely perceive the search results obtained through traversing the 

search space more anticipatable when provided with higher search manipulation 

control. We thus hypothesize: 

Hypothesis 14: A user’s perceived search manipulation control on a website 

positively influences his/her search result anticipation. 

3.4.3. Search Affordance Informativity and Search Result Anticipation 

Similar to search controls, both types of search affordance informativities are 

expected to shape how users anticipate their search results. Search features with 

ostensive search affordance informativity provide information scents to guide users in 

their search process. Information scents often embed clues about the search results that 

will be retrieved by users if they perform the suggested search actions. By observing 

the information scents, it will be easier for users to predict the search results. With 

insufficient ostensive search affordance informativity, the potential discrepancy 

between users’ expected search results and the information items available on a website 

can be enlarged, thus undermining users’ search result anticipation. In a sense, 

ostensive search affordance informativity can promote the pretention aspect of search 

result anticipation by aiding users to form a more accurate expectation for the search 

results that can be obtained by performing certain search manoeuvres. We thus 

hypothesize: 

Hypothesis 15: A user’s perceived ostensive search affordance informativity on 

a website positively influences his/her search result anticipation. 
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On the contrary, performative search affordance informativity requires users to 

engaging in a particular search tactic before obtaining an understanding about how a 

search feature handles their input. Therefore, users who interact with a search feature 

that employs performative search affordance informativity essentially engage in a 

heuristic process in an attempt to understand its underlying mechanism. Such trial 

process is less predictable in nature, and likely leads to unexpected search results. Many 

designers implement design elements in a consistent way to leverage users’ prior 

experience to alleviate the drawbacks of utilizing performative search affordance 

informativity. For example, the design for search bar is often consistent across multiple 

websites, with a text box on the left-hand side and a magnifying glass icon on the right-

hand side. Nonetheless, the uncertainty associated with trying out a search feature can 

hardly be eliminated, especially when this search feature comes with a complex 

mechanism. As a result, performative search affordance informativity tends to induce 

uncertainty that impedes users’ anticipation for search results. We thus hypothesize: 

Hypothesis 16: A user’s perceived performative search affordance 

informativity on a website negatively influences his/her search result 

anticipation. 

3.4.4. Search Result Anticipation and Search Efficiency 

When engaging in online information search, reaching a predetermined search 

goal with minimum time and efforts is often users’ top priority (Bates 2002). According 

to Browne et al. (2007), users adopt certain stopping rules to terminate their 

information search. Particularly, information searchers often have a clear mindset for 

determining the sufficiency of the information gathered (Browne and Pitts 2004). They 

rely on search stopping rule, which consists one or multiple mental criteria they wish 
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to fulfil by gathering information, to determine whether they have arrived at their 

search goals (Browne et al. 2007). Therefore, an information search is considered 

completed if the searcher obtained information items that coincide with his/her 

anticipated search results. With higher search result anticipation, a searcher may spend 

less time and efforts before hitting the information that coincides with his/her 

anticipation. Finding sufficient information according to the stopping rules with less 

time and efforts represents higher search efficiency. Consequently, facilitating search 

result anticipation can benefit online information searchers by boosting their search 

efficiency. We thus hypothesize: 

Hypothesis 17: A user’s perceived search result anticipation on a website 

positively influences his/her search efficiency. 

3.4.5. Matching Law 

Building on the foundation of the marginal value theorem (Charnov 1976), 

matching law holds that any sentient organism is intrinsically motivated to distribute 

its behaviour among alternatives in an approximate match to their relative rates of 

return (Herrnstein 1961, 1970). That is, the expected value of considering alternative 

information is subjected to the time and energy required by additional exploration 

(Smith and Hantula 2008). In this sense, matching is a strategy to achieve long-term 

optimal utility by exploring viable alternative options that can potentially grant positive 

marginal return (Sakai and Fukai 2008). Users’ evaluation of the return of reaching out 

for more options is determined by the delay between initiating the exploration and 

obtaining a viable alternative (Hantula 2010). Users often rely on the time and efforts 

that are required during the exploration to estimate this delay. 



53 

 

Prior empirical studies on e-commerce have validated the critical role played 

by temporal delay in determining a consumer’s decision of whether to make a purchase 

in the current online store or to sample another online store (Ainslie et al. 1992; Green 

and Myerson 2004; Hantula et al. 2008; Rachlin 2006). DiFonzo et al. (1998) 

conducted an experiment on computer simulated online CD stores and found that the 

delay between switching from one store to another one deters consumers’ decision to 

sample more alternative stores before making the purchase decision. Rose et al. (2005) 

demonstrated the aversive effect of loading time on consumers’ evaluation of online 

stores through their experiment. Szameitat et al. (2009) invited 16 participants to play 

a donkey in a game with both goal-oriented (i.e., reach a fence before the time runs out) 

and exploratory (i.e., collect carrots in the game environment) aspects. Since collecting 

carrots is associated with monetary reward, carrots have tangible value and participants 

are incentivized to collect as many carrots as possible. By inducing a temporal delay in 

participants’ control, Szameitat et al. (2009) confirmed that the induced delay increases 

participants’ perceived behavioural costs and in turn deterring participants from 

exploring for carrots even though the time limit is extended to offset the induced 

temporal delay. A number of studies also analyzed participants’ shopping behaviour 

when multiple online stores are available with various change over delays, which refer 

to the number of mouse clicks and the length of time interval incurred in switching 

between different stores (DiClemente and Hantula 2003; Hantula et al. 2008; Rajala 

and Hantula 2000). They postulated that the relationship between the change in delay 

and the number of stores that are explored by each participant fit a hyperbolic discount 

function:  
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𝑉 =
𝐴

1 + 𝑘𝐷
 

Where 𝑉  represents the utility of exploring an alternative, 𝐴  refers to the 

expected value can be provided by obtaining this alternative, 𝐷 indicates the delay that 

is required to reach this alternative, and 𝑘 determines a participant’s sensitivity to delay 

(DiClemente and Hantula 2003; Hantula et al. 2008; Rajala and Hantula 2000).  

Online information searchers seek to maximize their information intake over 

the expenditure of time and efforts (Hantula 2010). This study defines search utility in 

as the extent to which furthering an exploratory search process yields positive marginal 

return. Due to human’s relatively poor perception of time, the delay that discounts the 

marginal return of exploration is more accurately reflected by the currencies that are 

necessary to further the exploration, such as efforts or monetary tokens (Smith and 

Hantula 2003). We thus define the search costs as both the cognitive and behavioural 

efforts expended by a user on performing the search to encapsulate the currencies that 

diminish the marginal return of exploratory search strategy. We further posit that 

search costs can be shaped by both search controls and search affordance 

informativities, and in turn determines the search utility of the exploratory search 

strategy.  

3.4.6. Search Controls and Search Costs 

Both types of search controls compel users to further their search by reducing 

the time and efforts that are required to conduct a search (Hantula 2010). Search 

determination control is expected to reduce users’ search costs in two ways. First, 

search determination control allows users to offload their search criteria on the website, 

thus alleviating the need to recall their search goals constantly. Second, search 
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determination control allows users to filter out information items that are not relevant 

to their search criteria and in turn reduce the size of their consideration set (Browne 

and Pitts 2004). Therefore, it costs less time and efforts for users to delve in and go 

through the search space. As a result, we expect that search determination control will 

help alleviate both cognitive and behavioural efforts required in the search process. We 

thus hypothesize: 

Hypothesis 18: A user’s perceived search determination control on a website 

negatively influences his/her perceived search costs. 

Likewise, search manipulation control tends to smoothen a user’s search 

process due to the more organized search space. Specifically, traversing through 

information items that are arranged in a logical order requires less recalls (Mayer and 

Moreno 2003), hence lowering the cognitive cost to conduct the search. Moreover, with 

high search manipulation control, users can skip irrelevant information along the way 

due to their enhanced ability to foresee upcoming information items (Browne and Pitts 

2004). Consequently, search manipulation control can alleviate both cognitive and 

behavioural efforts to traversing through the search space. As a result, search 

manipulation control is expected to mitigate search costs. We thus hypothesize: 

Hypothesis 19: A user’s perceived search manipulation control on a website 

negatively influences his/her perceived search costs. 

3.4.7. Search Affordance Informativity and Search Costs 

Two types of search affordance informativities play diverging roles in shaping 

search costs. To interpret search affordance via ostensive search affordance 

informativity, users are compelled to inspect information scents that describe the search 

actions supported by search features (Pentland and Feldman 2008; Robey et al. 2013). 
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Users often need to devote extra cognitive efforts into observing and interpreting 

information scents before the execution of search actions. Therefore, ostensive search 

affordance informativity posts additional cognitive load on users and in turn heightens 

their search costs. Moreover, the affordance indicated by the information scents does 

not always coincide with users’ expectations. Users may need to spend additional time 

and efforts to improvise their search plans and actions, thus further elevating their 

search costs. We thus hypothesize: 

Hypothesis 20: A user’s perceived ostensive search affordance informativity on 

a website positively influences his/her perceived search costs. 

On the contrary, performative search affordance informativity conveys search 

affordance by engaging users through interaction (Pentland and Feldman 2008; Robey 

et al. 2013). Therefore, the overhead prior to performing search actions is minimized 

since users’ search process is not likely disrupted by inspecting information. Although 

performative search affordance informativity incurs additional heuristics for users to 

understand the search manoeuvres that are supported by a search feature, users may 

perceive that the search process entails less time and efforts due to the shortened delay 

between search actions as well as the improved flow of search (Szameitat et al. 2009). 

We thus hypothesize: 

Hypothesis 21: A user’s perceived performative search affordance 

informativity on a website negatively influences his/her perceived search costs. 

3.4.8. Search Costs and Search Utility 

Matching law postulates that the currencies necessary to reach viable 

alternatives are the key to the balance between exploitation and exploration (Herrnstein 

1961, 1970). Despite the potential value offered by additional options, the cognitive 



57 

 

and behavioural barriers through which a user obtains alternative options ultimately 

determine whether such exploration is worthwhile. Prior studies on e-commerce 

identified temporal delay (DiClemente and Hantula 2003; DiFonzo et al. 1998; Rajala 

and Hantula 2000; Szameitat et al. 2009) and monetary budgets (Smith and Hantula 

2003) as main factors that discount the value of sampling more options and in turn 

prevent consumers from exploration. Likewise, prior research that investigated online 

information foraging found that users aim to optimize their information gain by 

maximizing the information intake over the cost of obtaining the information (Pirolli 

and Card 1999). Specifically, online information searchers often choose to discard 

potentially relevant information if they believe that consuming the information is too 

demanding and time-consuming (Pirolli and Card 1999). According to the SNIF-ACT 

model (Fu and Pirolli 2007; Pirolli and Fu 2003; Pirolli et al. 2005), users often follow 

information scents that are easier to reach and digest in order to minimize the time that 

is required to obtain and process relevant information. Moody and Galletta (2015) 

found that time constraints limit users’ cognitive capacity as well as their scope of 

exploration and in turn result in suboptimal performance of information retrieval. 

Similarly, when carrying out a search, users constantly evaluate the utility of exploring 

more viable options in accordance with the extra search costs that are incurred by the 

exploration. As a result, lowering search costs can heighten users’ perceived utility of 

furthering an exploratory search. We thus hypothesize: 

Hypothesis 22: A user’s perceived search costs on a website negatively 

influences his/her perceived search utility. 

3.5. Search Tasks 
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Prior information seeking research has identified different types of information 

search tasks and investigated how they shape users’ information search behavior. For 

instance, Bilal and Kirby (2002) looked into the log files of the search engine usage of 

14 children and 9 undergraduate students and discovered that users tried to formulate 

their search queries more frequently when engaging in fact-based search task while 

browsing the result list more for self-generated search task. Hung (2005) found that 

users tended to adopt more complex search tactics when performing general search task 

as compared to specific search task. Kim and Allen (2002) included known-item search 

task and subject search task in their experiment and showed that, when undertaking 

different tasks, users employed different search tools. Shiri and Revie (2003) 

discovered that search task with a more complex topic increases users’ search moves. 

Last but not least, Xie and Joo (2012) identified work tasks and search tasks on the 

basis of both subjective and objective data collected from 31 respondents, and detailed 

the relationship between task type and respondents’ preferred search tactics. 

In this study, we seek to examine how the goal condition of an information 

search task (i.e., whether the task is goal-oriented or exploratory) determines users’ 

strategic goals for conducting a search (Nadkarni and Gupta 2007). According to 

Nadkarni and Gupta (2007), a goal-oriented search task specifies the goal for users to 

complete through information search whereas an exploratory search task grants users 

the freedom of looking for anything that draws their interests. While goal-oriented 

search tasks are well-structured in terms of the required inputs, operations, and outputs 

for users, exploratory search tasks come with no specific objectives to determine when 

to stop searching for information (Browne et al. 2007). Earlier in this thesis, we define 

online information search strategies as the overall plans derived from searchers’ 
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strategic goals. Our taxonomy of information search strategies indicates that users who 

have a specific search target in mind likely adopt a goal-oriented search strategy that 

helps them reach the goal with minimum efforts and time, whereas those who lacks 

distinguishable objectives tend to adopt an exploratory search strategy to expand their 

awareness and understanding of the informational space. In other words, users tend to 

employ goal-oriented search strategy (exploratory search strategy) when conducting 

a goal-oriented task (an exploratory task). We believe that search tasks can influence 

users’ preference for information search tactics (Vakkari 2003). 

3.5.1. Search Tasks and Search Determination Tactics 

When performing a goal-oriented task, users have a clear idea about the 

information they are looking for (Browne and Pitts 2004). They seek to preserve the 

authenticity and accuracy of their objectives when expressing their goals in the form 

of search criteria by using search features. Conversely, users who engage in 

exploratory information search task often go with the flow and explore potentially 

interesting information without pre-determined goals (Browne and Pitts 2004). 

Therefore, it is crucial for the users to maintain an awareness of their flow of search 

and vicinity of search space (Teevan et al. 2004). A lack of such sense of location can 

lead to disorientation, loss of control, and a reduced understanding of search results 

(Teevan et al. 2004). 

Search features that support pre-defined search determination provide users 

with information scents to allow them to gauge the relevance of retrieved information 

on the basis of their search goals. Moreover, these features allow users to filter out 

irrelevant information more effectively and efficiently. Due to goal-oriented searchers’ 

focus on reaching their goals without being distracted by irrelevant information, the 
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search features that support pre-defined search determination can be more compatible 

with goal-oriented tasks. Therefore, the search features that support pre-defined search 

determination are expected to heighten goal-oriented searchers’ perceived search 

determination control to a greater extent when compared to their self-determined 

counterpart. Moreover, goal-oriented searchers are more sensitive to information cues 

that signal the fit between the retrieved information and their search goals. Since the 

ostensive search affordance informativity of features that permit pre-defined search 

determination usually convey such information cues to help searchers gauge the 

relevance of the retrieved information, they can better complement goal-oriented 

searchers. 

Conversely, users who engage in exploratory information search task will 

likely explore potentially interesting information without being restricted by pre-

determined goals (Browne and Pitts 2004). Search features that enable self-determined 

search determination often allow users the freedom to explore in accordance with their 

preference. Therefore, exploratory searchers tend to perceive higher search 

determination control when using search features that enable self-determined (as 

opposed to pre-defined) search determination. Furthermore, users who engage in 

exploratory search tasks pay more attention to information cues that indicate the 

flexibility and customizability of search criteria specification. For instance, search 

features that support self-determined search determination often convey information 

cues about how they allow searchers to customize their search criteria. Consequently, 

exploratory searchers are more subjected to influence of the ostensive search 

affordance informativity conveyed by these search features that afford self-determined 

search determination. We thus hypothesize: 
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Hypothesis 23: Pre-defined search determination tactic heightens a user’s 

perceived search determination control to a greater extent when he/she conducts 

goal-oriented rather than exploratory information search tasks. 

Hypothesis 24: Pre-defined search determination tactic heightens a user’s 

perceived ostensive search affordance informativity to a greater extent when 

he/she conducts goal-oriented rather than exploratory information search tasks. 

Hypothesis 25: Self-determined search determination tactic heightens a user’s 

perceived search determination control to a greater extent when he/she conducts 

exploratory rather than goal-oriented information search tasks. 

Hypothesis 26: Self-determined search determination tactic heightens a user’s 

perceived ostensive search affordance informativity to a greater extent when 

he/she conducts exploratory rather than goal-oriented information search tasks. 

3.5.2. Search Tasks and Search Manipulation Tactics 

Search features that enable teleporting search manipulation allow users to leap 

directly towards their search goals (Teevan et al. 2004). Therefore, these search 

features better coincide with goal-oriented searchers’ objective of focusing on reaching 

their search goals without being distracted by irrelevant information. Users who 

conduct goal-oriented search tasks thus tend to perceive higher search manipulation 

control when using these search features that permit teleporting (as opposed to 

browsing) search manipulation. In addition, users who conduct goal-oriented search 

tasks tend to be more sensitive to the mechanism that helps them determine the 

information composition within the search space. Search features that allow teleporting 

search manipulation convey the performative search affordance informativity to users 

when they modify search criteria to change the consideration sets. Consequently, goal-
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oriented searchers put more emphasis on performative search affordance informativity 

provided by the search features that afford teleporting search manipulation.  

On the other hand, search features that support browsing search manipulation 

allow users to sift through the information items that are organized in a logical order.  

It is crucial for the users to maintain an awareness of their flow of search and vicinity 

of search space in exploratory condition (Teevan et al. 2004). Therefore, exploratory 

searchers tend to perceive higher search manipulation control when adopting search 

features that afford browsing search manipulation since these search features allow 

users to go through organized information items. Moreover, exploratory searchers 

strive to obtain an understanding of how to traverse through logical connections among 

information items as well as an awareness of flow of search and the vicinity of search 

space (Teevan et al. 2004). Hence the performative search affordance informativity of 

the search features that support browsing search manipulation leverages on the logical 

connections among information items to inform users the possible search actions while 

maintaining the flow of traversing the search space, thus better complements users who 

conduct exploratory search tasks. We thus hypothesize: 

Hypothesis 27: Teleporting search manipulation tactic heightens a user’s search 

manipulation control to a greater extent when he/she conducts goal-oriented 

rather than exploratory information search tasks. 

Hypothesis 28: Teleporting search manipulation tactic heightens a user’s 

perceived performative search affordance informativity to a greater extent when 

he/she conducts goal-oriented rather than exploratory information search tasks. 
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Hypothesis 29: Browsing search manipulation tactic heightens a user’s search 

manipulation control to a greater extent when he/she conducts exploratory 

rather than goal-oriented information search tasks. 

Hypothesis 30: Browsing search manipulation tactic heightens a user’s 

perceived performative search affordance informativity to a greater extent when 

he/she conducts exploratory rather than goal-oriented information search tasks. 

CHAPTER 4. RESEARCH METHODOLOGY 

We conducted an experiment to empirically validate our theoretical framework 

that is shown in Figure 1. In order to afford a full range of search tactics, we custome-

developed an online restaurant review website and implemented select search features 

in accordance with contemporary design and our taxonomy of search tactics (see Table 

2). To preserve the realism of our experimental setting, we populated the website with 

real data extracted from a popular online restaurant review website via web scrapping. 

Our dataset includes detailed descriptions of 1,079 restaurants in the San Francisco area 

along with about 268,000 reviews for these restaurants, which were written by 

approximately 91,000 diners. The website not only offered a realistic and controlled 

platform for the experiment but also allowed us to trace participants’ search behaviour, 

such as how they operated search features. Incorporating these participants’ 

behavioural breadcrumbs into our data analysis opened up a new possibility for us to 

integrate objective data captured in an online experiment with subjective survey 

responses. 

4.1. Development of Survey Measures 
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We developed measurement items to capture participants’ perceptions of their 

experience of completing search tasks on our custom-made experimental website. The 

measures for participants’ perception of the online information search tactics that are 

afforded by various search features are newly developed according to standard 

psychometric procedures (Moore and Benbasat 1991). The measurement items for both 

search determination control and search manipulation control are adapted from 

Agarwal and Karahanna’s measures for perceived control (2000). We derived novel 

measures on the basis of Gaver’s definition of affordance informativity (1991) to 

capture both ostensive search affordance informativity and performative search 

affordance informativity. We also developed new measurement items that reflect 

respondents’ anticipation for search results. The measurement items for search cost are 

obtained via an adaptation of Burnham et al.’s operationalization of cost perception 

(2003). Measures for information search efficiency and information search utility are 

newly developed based on the definitions of the constructs in prior literature 

(DiClemente and Hantula 2003; Hantula et al. 2008; Rajala and Hantula 2000). For 

instance, measures for information search efficiency stem from individuals’ 

perceptions regarding whether the search process is quick and effortless whereas those 

for information search utility revolve around whether furthering a search process is still 

worthwhile. Table 3 summarizes all our reflective measurement items along with their 

descriptive statistics. 

Table 3. Instrument and Measurement Properties for Reflective Measures [Sample N = 232] 

Construct Definition Reflective Measures [7-point Likert scale] 
Mean (S.D.) Item Loading 

GST EST GST EST 

Online Information Search Determination (Newly Developed) 

Pre-Defined 

[PD] 

The website offered the search criteria that I 

applied to search for restaurants. 

5.754 

(1.222) 
0.910 

5.603 

(1.312) 
0.919 
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Extent to which 

the search 

criteria are 

constrained by 

the website 

The website provided the search criteria that I 

applied to search for restaurants. 

5.789 

(1.230) 
0.946 

5.716 

(1.792) 
0.947 

The website supplied the search criteria that I 

applied to search for restaurants. 

5.776 

(1.217) 
0.964 

5.690 

(1.213) 
0.938 

Self-

Determined 

[SD] 

Extent to which 

the search 

criteria are 

determined by 

the users 

I could decide the search criteria that I applied 

to search for restaurants on the website. 

5.810 

(1.180) 
0.940 

5.720 

(1.270) 
0.963 

I could define the search criteria that I applied 

to search for restaurants on the website. 

5.750 

(1.212) 
0.946 

5.703 

(1.303) 
0.971 

I could determine the search criteria that I 

applied to search for restaurants on the 

website. 

5.823 

(1.198) 
0.938 

5.698 

(1.284) 
0.968 

Online Information Search Manipulation (Newly Developed) 

Teleporting 

[TL] 

Extent to which 

a search is 

advanced via 

discrete queries 

I could jump to the restaurants that I was 

interested in by employing search criteria in 

the form of keywords and text. 

5.513 

(1.335) 
0.916 

5.134 

(1.527) 
0.931 

I could move directly to the restaurants that I 

was interested in by making use of search 

criteria in the form of keywords and text. 

5.530 

(1.309) 
0.910 

5.284 

(1.488) 
0.932 

I could zero in on the restaurants that I was 

interested in by specifying search criteria in 

the form of keywords and text. 

5.319 

(1.524) 
0.843 

5.159 

(1.522) 
0.912 

Browsing 

[BR] 

Extent to which 

a search is 

advanced by 

sifting through 

organized 

information 

I could find the restaurants that I was 

interested in by browsing through the list of 

restaurants, which has been arranged in a 

meaningful way. 

5.870 

(1.036) 
0.932 

5.724 

(1.167) 
0.953 

I could find the restaurants that I was 

interested in by going through the list of 

restaurants, which has been classified in a 

meaningful way. 

5.793 

(1.117) 
0.941 

5.724 

(1.170) 
0.963 

I could find the restaurants that I was 

interested in by navigating through the list of 

restaurants, which has been organized in a 

meaningful way. 

5.909 

(1.030) 
0.949 

5.651 

(1.186) 
0.965 

Online Information Search Controls (Adapted from Agarwal and Karahanna 2000) 

Search 

Determinati

on Control 

[SDC] 

Extent to which 

an individual 

perceives 

himself or 

herself as being 

in charge of 

determining 

search criteria 

I felt in control when deciding the search 

criteria that I applied to search for restaurants 

on the website. 

5.504 

(1.371) 
0.902 

5.418 

(1.495) 
0.927 

I felt that I am free to define on my own the 

search criteria that I applied to search for 

restaurants on the website. 

5.422 

(1.403) 
0.915 

5.414 

(1.549) 
0.965 

I felt that I am able to determine on my own 

the search criteria that I applied to search for 

restaurants on the website. 

5.522 

(1.345) 
0.948 

5.448 

(1.517) 
0.957 

Search 

Manipulatio

n Control 

[SMC] 

Extent to which 

an individual 

perceives 

himself or 

herself as being 

in charge of 

traversing the 

search space 

I felt unhindered when browsing the 

collection of restaurants on the website. 

5.306 

(1.385) 
0.924 

5.306 

(1.452) 
0.939 

I felt that I am not obstructed in how I go 

through the collection of restaurants on the 

website. 

5.323 

(1.431) 
0.933 

5.371 

(1.480) 
0.955 

I felt unrestricted when navigating the 

collection of restaurants on the website. 

5.388 

(1.391) 
0.920 

5.388 

(1.455) 
0.949 

Online Information Search Affordance Informativity (Newly Developed) 

Ostensive 

Informativit

y [OI] 

The website provided information on how I 

can conduct a search for restaurants by 

utilizing the available search features. 

5.819 

(1.016) 
0.932 

5.694 

(1.123) 
0.959 
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Extent to which 

a search feature 

conveys its 

affordance by 

providing 

relevant 

information. 

The website provided information about 

possible ways to search for restaurants by 

utilizing the available search features. 

5.832 

(1.082) 
0.938 

5.733 

(1.150) 
0.960 

The website provided information about 

search actions which can be performed on the 

available search features when searching for 

restaurants. 

5.810 

(1.014) 
0.944 

5.677 

(1.133) 
0.969 

Performativ

e 

Informativit

y [PI] 

Extent to which 

a search feature 

conveys its 

affordance by 

engaging users 

through 

interaction. 

The website allowed interactions with the 

available search features in order for me to 

experience how I can conduct a search for 

restaurants. 

5.668 

(1.064) 
0.937 

5.578 

(1.225) 
0.954 

The website enabled interactions with the 

available search features in order for me to try 

out possible ways to search for restaurants. 

5.638 

(1.131) 
0.951 

5.573 

(1.263) 
0.961 

The website permitted interactions with the 

available search features in order for me to 

discover search actions which can be 

performed when searching for restaurants. 

5.599 

(1.116) 
0.946 

5.539 

(1.213) 
0.967 

Online Information Search Strategic Goals 

Search 

Result 

Anticipation 

[SRA] 

(Newly 

Developed) 

Extent to which 

an individual is 

able to 

anticipate the 

search results 

I felt that I was able to anticipate the results of 

each search on the website. 

4.841 

(1.479) 
0.927 

4.737 

(1.422) 
0.940 

I felt that I was able to foresee the results of 

each search on the website. 

4.711 

(1.423) 
0.954 

4.642 

(1.505) 
0.961 

I felt that I was able to predict the results of 

each search on the website. 

4.625 

(1.457) 
0.944 

4.569 

(1.475) 
0.948 

Search Cost 

[SC] 

(Adapted 

from 

Burnham et 

al. 2003) 

Time and effort 

expended by an 

individual on 

performing the 

search 

It took effort to locate restaurants on the 

website. 

4.039 

(1.795) 
0.861 

4.047 

(1.786) 
0.852 

There is a lot of effort involved in searching 

for restaurants on the website. 

3.547 

(1.844) 
0.863 

3.560 

(1.779) 
0.881 

It took effort to search for restaurants on the 

website. 

3.914 

(1.840) 
0.884 

4.000 

(1.856) 
0.869 

It was not easy to conduct the search for 

restaurants on the website. 

3.164 

(1.858) 
0.877 

3.284 

(1.844) 
0.880 

It took effort to utilize search features on the 

website to find restaurants. 

3.728 

(1.816) 
0.862 

3.849 

(1.830) 
0.890 

There is a lot of effort involved in utilizing 

search features on the website to find 

restaurants. 

3.353 

(1.827) 
0.909 

3.440 

(1.813) 
0.907 

It took effort to utilize search features on the 

website to find restaurants. 

3.629 

(1.809) 
0.882 

3.754 

(1.878) 
0.896 

It was NOT easy to utilize search features on 

the website to find restaurants. 

3.073 

(1.770) 
0.859 

3.289 

(1.913) 
0.888 

Online Information Search Outcomes (Newly Developed) 

Search 

Efficiency 

[SE] 

Extent to which 

an individual is 

able to find 

sufficient 

information 

according to the 

stopping rules 

with less time 

and efforts 

The search process for restaurants is efficient. 
5.728 

(1.276) 
0.908 

5.603 

(1.447) 
0.904 

The search process for restaurants is fast. 
5.629 

(1.411) 
0.922 

5.491 

(1.598) 
0.915 

The search process for restaurants is free of 

hassle. 

5.440 

(1.496) 
0.939 

5.237 

(1.606) 
0.936 

The search process for restaurants is 

effortless. 

5.181 

(1.620) 
0.906 

5.013 

(1.684) 
0.913 

Search 

Utility [SU] 

The search process for restaurants is 

worthwhile. 

5.871 

(1.073) 
0.949 

5.862 

(1.241) 
0.967 

The search process for restaurants is valuable. 5.983 0.941 5.845 0.966 
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Extent to which 

the search 

process yields 

positive 

marginal return 

(1.036) (1.242) 

The search process for restaurants is 

beneficial. 

5.991 

(1.040) 
0.948 

5.905 

(1.209) 
0.972 

Online Information Search Task Goal Condition (Adapted from Nadkarni and Gupta 2007) 

Goal-

Oriented 

Condition 

[GOA] 

Extent to which 

an individual 

perceives his/her 

undertaken task 

is goal-oriented 

When I was at the website, I had a distinctly 

identifiable purpose. 

6.069 

(0.982) 
0.760 

5.737 

(1.160) 
0.786 

When I was at the website, I had a specific 

target in mind. 

6.022 

(1.087) 
0.701 

5.621 

(1.375) 
0.775 

When I was at the website, I was very focused 

on the goal I want to achieve. 

6.375 

(0.780) 
0.912 

6.116 

(0.935) 
0.877 

When I was at the website, I was concentrated 

on attaining my objective. 

6.323 

(0.781) 
0.910 

6.142 

(0.843) 
0.886 

Exploratory 

Condition 

[EXP] 

Extent to which 

an individual 

perceives his/her 

undertaken task 

is exploratory 

When I was at the website, I was clicking 

through many different webpages. 

4.474 

(1.936) 
0.501 

4.625 

(1.873) 
0.568 

When I was at the website, I was absorbed in 

seeing where I could go next. 

5.509 

(1.374) 
0.985 

5.552 

(1.321) 
0.989 

When I was at the website, I was randomly 

surfing. 

2.491 

(1.723) 
0.141 

2.746 

(1.741) 
0.163 

Note: GST → Goal-Oriented Search Task; EST → Exploratory Search Task. 

 

4.2. Search Feature Design 

To manipulate users’ search tactics, we operationalized our taxonomy of search 

tactics in the form of contemporary search features. We implemented four search 

features, each having both search determination and search manipulation dimensions 

(see Table 2). By doing so, we achieved a 24 full factorial between-subject design.  

Faceted Search (FS), which is basically a filter with a set of labels/tags 

representing “categories used to characterize information items in a collection” (Hearst 

2006, p. 1), is designed to enable pre-defined teleporting search tactic. We organized 

the tags into five categories: ambience, cuisine, dining option, location, and diners’ 

opinion. By hovering the mouse cursor over each category, users can select tags in that 

category in the drop down menu. Doing so allows users to filter out restaurants that do 

not fit the chosen tags. Faceted Search thus facilitates pre-defined search determination 

because it utilizes labels/tags generated according to detailed information of each 
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restaurant on our website for users to specify their search criteria. Moreover, when 

using Faceted Search, users jump to various collections of information by 

selecting/deselecting corresponding labels/tags. Thus, Faceted Search can enable 

teleporting search manipulation.  

To operationalize self-determined teleporting search tactic, we implemented 

Keyword Search (KS) to provide users with a standard search bar that allows them to 

specify their search criteria in keywords (Teevan et al. 2004). In addition, to be 

consistent with contemporary design, we not only allow users to specify the category 

of their keywords, which includes amibience, cuisine, dining option, location, and 

diners’ opinion but also provide autoc-ompletion function, which suggests keywords 

according to users’ input, to reduce the impact of human error. Keyword Search thus 

affords self-determined search determination due to its flexibility for users to formulate 

search criteria via keywords. Similar to Faceted Search, Keyword Search also supports 

teleporting search manipulation, as it allows users to leap towards a collection of 

restaurants that match their keywords. 

Ranking Search (RS) resembles the list sorting function, which allows users to 

sort the list of information items according to certain attributes in either ascending or 

descending order. This ranked list allows users to sift through information items in a 

sequential manner. We implemented Ranking Search to instantiate pre-defined 

browsing search tactic. In particular, we offered three options for users to sort the list 

of restaurants in either ascending or descending order, including the rating of cuisine, 

the distance to a specific district, as well as the valence of the sentiment in diners’ 

reviews. Ranking Search belongs to pre-defined search determination, because users’ 

search process is restrained by available information on the website when they conduct 
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the search by scrolling the list of restaurants. In other words, users are not allowed to 

search beyond the set path. Also, Ranking Search can be categorized as browsing 

search manipulation, as it lets users sift through an organized list of information items 

(e.g., restaurants). 

Last but not least, we implemented Interactive Search (IS), which allows users 

to search restaurants by manipulating an interactive map, to afford self-determined 

browsing. More particularly, users are allowed to manipulate the interactive map in 

two ways: first, they can move and zoom the viewport of the map to retrieve the 

restaurants located within the updated viewport. Second, they can draw boundaries 

around an area of interest using mouse cursor to retrieve restaurants within the 

boundaries. Interactive Search lets users’ browse geographically distributed restaurants 

in a hierarchical manner (Adipat et al. 2011). Interactive Search supports self-

determined search determination due to the flexibility it allows for users to search in a 

customized geographical area. Such freedom comes with the risk of yielding empty 

results in the area that is specified by users. Similar to Ranking Search, Interactive 

Search also affords browsing search manipulation because it permits users to traverse 

among restaurants that are organized on the basis of their geographical locations. 

4.3. Search Task Manipulation 

To manipulate task type, we developed two different types of information 

search tasks guided by previous design (Browne et al. 2007; Nadkarni and Gupta 2007; 

Novak et al. 2003): a goal-oriented task and an exploratory task. The goal-oriented 

task asks each participant to search for a restaurant for dinner with one of his/her old 

friends. This task provides a specific objective for participants to complete, which is to 
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locate a restaurant that fulfils a number of criteria (e.g., cuisine, location, and 

atmosphere), thus it resembles a structured goal-oriented task (Browne et al. 2007; 

Nadkarni and Gupta 2007; Novak et al. 2003). On the other hand, the exploratory task 

instructs each participant to explore the restaurants on the website freely according to 

their own preferences. Therefore, this task offers no explicit instructions and objectives, 

thus belonging to unstructured experiential task (Browne et al. 2007; Nadkarni and 

Gupta 2007; Novak et al. 2003). See Table 4 for more details of the two search tasks. 

 

Table 4. Online Information Search Tasks 

Goal-Oriented Search Task: Find a restaurant for your friend 

Scenario: Sebastian was your best friend from high school, but you have not seen him for quite a while because 

he moved to another city right after his graduation. Last night, you received a surprise call from Sebastian, who 

happen to be in town on business and would like to invite you to dinner this weekend. Because Sebastian has been 

away from San Francisco for many years, he wants you to pick a restaurant that is located midway between 

Sebastian’s hotel and where you live. You live in the Bernal Heights neighbourhood, which is located in the central 

area of San Francisco whereas Sebastian’s hotel is situated in the Tenderloin neighbourhood, which is to the north-

east of your place. Also, even though Sebastian usually prefers authentic American cuisine, he finds other popular 

cuisines to be equally appealing so long as they are authentic. Likewise, he is easygoing and likes to follow the 

opinions of the majority. As your old friend, Sebastian wishes to have an enjoyable conversation with you in a 

casual atmosphere during your dinner. Please utilize the search features on this website to find a desirable restaurant 

for your dinner with Sebastian. 

Exploratory Search Task: Find a restaurant for yourself 

There is no scenario for this task, simply take the time to explore the restaurants featured on the website by utilizing 

its search features. At the end this task, select the “best” restaurant for yourself to have a meal (according to your 

own preference for choosing restaurants). 

 

To ensure the effect of the within-subject task manipulation, we adopted 

manipulation check for the goal-oriented condition from prior literature (Nadkarni and 

Gupta 2007) to measure the extent to which each participant perceives the undertaken 

task as goal-oriented or not (i.e., exploratory) (see Table 3). This manipulation check 

allows us to compare respondents’ perceptions of each task, making sure that the 

participants can perceived the difference between goal-oriented and exploratory search 

tasks. 

4.4. Experimental Procedure 
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We recruited participants for our experiment from Amazon Mechanical Turk 

(AMT). AMT is a crowdsourcing online labour marketplace that bridges individual 

workers and Human Intelligence Task (HIT) requesters (Paolacci and Chandler 2014). 

AMT is recognized by researchers as a vast and heterogeneous pool of research 

participants with increasing popularity and viability (Chandler et al. 2014; Paolacci and 

Chandler 2014). Comparing to traditional college samples, AMT is more advantageous 

for investigating Internet phenomena, including online information search, due to AMT 

workers’ diverse demographics as well as their rich Internet experience (Paolacci and 

Chandler 2014). To ensure the data quality, we applied the screening criteria 

recommended by Chen (2012), meaning that we only recruited workers who had 

completed at least 10,000 HITs with 99% approval rate. Each worker will be rewarded 

4 US dollars for participating in our experiment. 

We adopted a full factorial experimental design and developed 24 versions of 

the experimental website, each containing a specific composition of our four search 

features. Our experimental process consists of two stages so that each participant 

conducts both goal-oriented and exploratory search tasks on a randomly assigned 

version. Prior to taking on the search tasks on our website, each participant was directed 

from our HIT page on AMT to a Qualtrics questionnaire to learn more details about 

our experiment and report demographic information. Afterwards, participants followed 

a link and accessed one randomly assigned version of our experimental website. Each 

participant was also randomly assigned one of the two search tasks. To complete the 

search task, each participant had to bookmark all restaurants that he/she had considered, 

pick the best one from this consideration set, and justify how they arrived at their final 

decisions. Participants were then redirected back to the Qualtrics questionnaire to 
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answer the post-task questions. At the end of the first stage of the survey, participants 

were given a completion code for starting the next stage. We inserted a temporal 

separation of 6 to 24 hours between two stages to reduce the likelihood for participants 

to recall their previous answers. At the second stage, each participant followed a link 

to visit the same website version, completed the second search task assigned to him/her, 

and finished the second post-task survey following similar procedure as in stage one. 

Figure 2 depicts the process chart of our experimental procedure. 
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CHAPTER 5. DATA ANALYSIS 

A total of 344 participants were recruited from AMT, among whom 283 

participants completed the goal-oriented search task whereas 297 finished the 

exploratory search task. 232 participants finished both tasks, resulting in an attrition 

 
Figure 2. The Experimental Procedure 
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rate of 33%. To guarantee a within-subject design, we validated our research 

framework with these 232 data points . Table 5 shows the demographics of our AMT 

samples.  

SmartPLS 2.0 was employed to test both the measurement and structural 

properties of our research model across both search tasks (Chin 1998). Partial Least 

Square (PLS) analysis is preferred over other analytical techniques because it 

simultaneously analyses the psychometric properties of the measures (i.e., the 

measurement model) as well as both the direction and strength of each hypothesized 

relationship (i.e., the structural model) (Wixom and Watson 2001). 

 

Table 5. Demographics of AMT Samples 

Demographics 

Goal-Oriented Search Task [N = 232] Exploratory  Search Task [N = 232] 

No. 

Samples 
% 

Search Feature 

Usage No. 

Samples 
% 

Search Feature 

Usage 

FS KS RS IS FS KS RS IS 

G
en

d
er

 Male 115 49.6% 264 122 159 211 115 49.6% 341 90 111 61 

Female 113 48.7% 366 120 154 273 113 48.7% 456 145 102 71 

Unwilling to 

disclose 
4 1.7% 0 3 3 4 4 1.7% 0 0 8 0 

A
g

e 

Age 19 - 29 66 28.4% 117 38 101 69 66 28.4% 137 23 66 44 

Age 30 - 49 129 55.6% 372 133 175 317 129 55.6% 453 137 115 57 

Age 50 - 64 30 12.9% 136 73 37 101 30 12.9% 172 73 40 31 

Age 65+ 3 1.3% 5 1 3 1 3 1.3% 35 2 2 3 

Unwilling to 

disclose 
4 1.7% 0 0 0 0 4 1.7% 0 0 0 0 

E
d

u
ca

ti
o
n

 

Less than college 

education 
30 12.9% 103 52 63 76 30 12.9% 136 54 23 2 

College education 

or higher 
201 86.6% 527 193 253 412 201 86.6% 661 181 198 130 

Unwilling to 

disclose 
1 0.4% 0 0 0 0 1 0.4% 0 0 0 0 

In
co

m
e 

$0 to $30,000 107 46.1% 288 119 132 173 107 46.1% 345 115 100 47 

$30,000 to 

$50,000 
61 26.3% 155 67 59 145 61 26.3% 164 56 49 33 

$50,000 to 

$75,000 
33 14.2% 103 38 72 94 33 14.2% 138 42 16 14 

$75,000+ 24 10.3% 74 7 37 69 24 10.3% 122 11 38 27 

Unwilling to 

disclose 
7 3.0% 14 10 16 7 7 3.0% 28 11 18 11 
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5.1. Measurement Model 

To ensure the reliability and validity of our measurement scales, we assessed 

the reliability and internal consistency of all measurement items, as well as the 

convergent and discriminant validity of all measured constructs in the present study. 

The internal consistency of reflective measures can be gauged by assessing the quality 

criteria, including Cronbach’s alpha, Composite Reliability (CR), and the Average 

Variance Extracted (AVE), for each measurement item (Fornell and Larcker 1981; 

Nunnally and Bernstein 1994). As Table 6 demonstrates, all quality criteria well exceed 

established thresholds, indicating a satisfactory consistency among all measurement 

items. Factor loading is also a crucial reflector of the reliability of measurement items. 

As shown in Table 3, all factor loadings do not fall below the cut-off value of 0.7, 

further substantiating the internal consistency and reliability of our measurement items, 

since each focal construct is measured stably and accurately by its corresponding 

indicators. 

 

Table 6. Internal Consistencies of Constructs 

Construct 

Goal-Oriented Search Task [N = 232] Exploratory Search Task [N = 232] 

Cronbach's 

α [> 0.70] 
CR [> 0.70] AVE [> 0.50] 

Cronbach's 

α [> 0.70] 
CR [> 0.70] AVE [> 0.50] 

Pre-Defined (PD) 0.934 0.958 0.884 0.928 0.954 0.874 

Self-Determined (SD) 0.936 0.959 0.886 0.965 0.977 0.935 

Teleporting (TL) 0.869 0.919 0.792 0.916 0.947 0.855 

Browsing (BR) 0.935 0.958 0.885 0.958 0.973 0.922 

Search Determination 

Control (SDC) 
0.911 0.944 0.850 0.945 0.965 0.902 

Search Manipulation 

Control (SMC) 
0.917 0.947 0.857 0.943 0.964 0.898 

Ostensive Informativity 

(OI) 
0.932 0.956 0.880 0.960 0.974 0.927 

Performative 

Informativity (PI) 
0.939 0.961 0.892 0.958 0.973 0.923 

Search Result 

Anticipation (SRA) 
0.936 0.959 0.886 0.946 0.965 0.902 

Search Cost (SC) 0.956 0.963 0.765 0.960 0.966 0.779 
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Search Efficiency (SE) 0.938 0.956 0.844 0.937 0.955 0.841 

Search Utility (SU) 0.942 0.963 0.896 0.967 0.978 0.938 

Goal-Oriented 

Condition (GOA) 
0.841 0.894 0.682 0.855 0.900 0.693 

Exploratory Condition 

(EXP) 
0.522 0.601 0.414 0.559 0.639 0.443 

Pre-Defined (PD) 0.934 0.958 0.884 0.928 0.954 0.874 

Self-Determined (SD) 0.936 0.959 0.886 0.965 0.977 0.935 

 

Guided by Barclay et al. (1995), we evaluated the convergent and discriminant 

validity of all latent constructs in two ways across both search task conditions. First, 

the loading and cross-loading tables presented in Table 7 and 8 illustrate that the each 

measurement item loads higher on the construct that it is supposed to reflect instead of 

on any other irrelevant constructs (Chin 2001). Second, as Table 9 and 10 depict, the 

discriminant validity holds since the square root of the AVE of each construct surpasses 

its correlation with any other constructs. This implies that each construct offers more 

distinctive variance comparing to its shared variance with other constructs (Fornell and 

Larcker 1981). As a result, our measurement model shows sufficient convergent as 

well as discriminant validity for both search tasks. 

 

Table 7. Loading and Cross-Loading Matrix for Goal-Oriented Search Task [Sample N = 232] 

 PD SD TL BR SDC SMC OI PI SRA SC SE SU GOA EXP 

PD1 0.910 0.578 0.438 0.561 0.539 0.351 0.452 0.567 0.343 -0.167 0.386 0.481 0.406 0.196 

PD2 0.946 0.474 0.302 0.479 0.461 0.326 0.493 0.497 0.277 -0.132 0.346 0.425 0.310 0.157 

PD3 0.964 0.452 0.332 0.485 0.459 0.320 0.493 0.487 0.283 -0.120 0.350 0.438 0.309 0.169 

SD1 0.513 0.940 0.449 0.444 0.657 0.323 0.407 0.522 0.291 -0.211 0.329 0.397 0.493 0.195 

SD2 0.517 0.946 0.458 0.475 0.666 0.312 0.410 0.526 0.364 -0.185 0.364 0.408 0.471 0.233 

SD3 0.479 0.938 0.443 0.477 0.636 0.303 0.349 0.510 0.317 -0.162 0.353 0.404 0.465 0.162 

TL1 0.384 0.472 0.916 0.444 0.570 0.429 0.468 0.523 0.472 -0.238 0.462 0.482 0.315 0.300 

TL2 0.361 0.410 0.910 0.409 0.534 0.368 0.490 0.444 0.463 -0.163 0.419 0.398 0.286 0.220 

TL3 0.257 0.387 0.843 0.300 0.443 0.387 0.396 0.372 0.244 -0.226 0.266 0.320 0.237 0.175 

BR1 0.465 0.413 0.393 0.932 0.439 0.342 0.393 0.453 0.255 -0.299 0.484 0.558 0.255 0.129 

BR2 0.538 0.517 0.429 0.941 0.520 0.345 0.438 0.527 0.301 -0.261 0.479 0.577 0.439 0.229 

BR3 0.521 0.458 0.412 0.949 0.476 0.377 0.398 0.499 0.298 -0.212 0.510 0.582 0.281 0.181 

SDC1 0.490 0.668 0.540 0.480 0.902 0.412 0.444 0.552 0.491 -0.270 0.536 0.512 0.305 0.244 

SDC2 0.462 0.616 0.495 0.483 0.915 0.412 0.417 0.455 0.453 -0.301 0.482 0.457 0.252 0.203 

SDC3 0.480 0.635 0.579 0.449 0.948 0.404 0.464 0.487 0.535 -0.211 0.518 0.485 0.277 0.280 
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SMC1 0.313 0.295 0.428 0.308 0.413 0.924 0.242 0.372 0.252 -0.350 0.502 0.489 0.222 0.119 

SMC2 0.293 0.291 0.414 0.356 0.385 0.933 0.243 0.372 0.250 -0.312 0.487 0.472 0.229 0.183 

SMC3 0.375 0.336 0.392 0.383 0.432 0.920 0.298 0.414 0.308 -0.323 0.579 0.534 0.262 0.140 

OI1 0.459 0.367 0.463 0.394 0.432 0.262 0.932 0.629 0.309 -0.214 0.361 0.480 0.291 0.121 

OI2 0.499 0.418 0.490 0.421 0.488 0.269 0.938 0.664 0.368 -0.174 0.396 0.505 0.381 0.183 

OI3 0.475 0.377 0.480 0.411 0.428 0.263 0.944 0.636 0.344 -0.175 0.401 0.491 0.339 0.101 

PI1 0.535 0.546 0.498 0.511 0.532 0.436 0.669 0.937 0.417 -0.321 0.517 0.616 0.384 0.202 

PI2 0.510 0.496 0.484 0.515 0.501 0.358 0.638 0.951 0.400 -0.272 0.484 0.613 0.317 0.230 

PI3 0.514 0.519 0.455 0.462 0.498 0.386 0.634 0.946 0.388 -0.261 0.491 0.569 0.328 0.183 

SRA1 0.326 0.364 0.402 0.331 0.539 0.280 0.372 0.405 0.927 -0.046 0.541 0.459 0.112 0.263 

SRA2 0.310 0.318 0.444 0.276 0.513 0.280 0.343 0.414 0.954 -0.051 0.502 0.410 0.118 0.282 

SRA3 0.266 0.286 0.435 0.244 0.456 0.264 0.308 0.382 0.944 0.025 0.493 0.377 0.080 0.260 

SC1 -0.047 -0.130 -0.182 -0.177 -0.207 -0.288 -0.129 -0.245 -0.041 0.861 -0.387 -0.270 -0.058 0.112 

SC2 -0.134 -0.179 -0.229 -0.260 -0.286 -0.353 -0.186 -0.276 -0.065 0.863 -0.378 -0.343 -0.140 0.086 

SC3 -0.065 -0.125 -0.174 -0.211 -0.191 -0.271 -0.107 -0.181 -0.035 0.884 -0.384 -0.285 -0.082 0.092 

SC4 -0.247 -0.284 -0.259 -0.385 -0.340 -0.374 -0.271 -0.374 -0.070 0.877 -0.478 -0.495 -0.216 0.040 

BSC1 -0.053 -0.117 -0.143 -0.104 -0.175 -0.262 -0.101 -0.184 0.014 0.862 -0.331 -0.224 -0.052 0.129 

BSC2 -0.141 -0.167 -0.237 -0.238 -0.233 -0.351 -0.168 -0.284 0.018 0.909 -0.418 -0.338 -0.166 0.067 

BSC3 -0.079 -0.099 -0.122 -0.122 -0.172 -0.232 -0.124 -0.167 0.061 0.882 -0.340 -0.254 -0.091 0.103 

BSC4 -0.188 -0.209 -0.236 -0.300 -0.295 -0.299 -0.235 -0.319 -0.034 0.859 -0.448 -0.409 -0.151 0.073 

SE1 0.436 0.413 0.408 0.539 0.551 0.529 0.407 0.561 0.483 -0.405 0.908 0.765 0.178 0.178 

SE2 0.332 0.329 0.413 0.459 0.492 0.506 0.411 0.482 0.497 -0.427 0.922 0.692 0.196 0.161 

SE3 0.345 0.311 0.418 0.487 0.527 0.540 0.386 0.484 0.503 -0.446 0.939 0.673 0.137 0.147 

SE4 0.291 0.303 0.372 0.426 0.470 0.503 0.305 0.403 0.523 -0.414 0.906 0.585 0.132 0.180 

SU1 0.443 0.412 0.428 0.569 0.498 0.503 0.499 0.577 0.379 -0.391 0.679 0.949 0.335 0.223 

SU2 0.474 0.407 0.446 0.574 0.518 0.508 0.502 0.616 0.458 -0.378 0.729 0.941 0.283 0.187 

SU3 0.436 0.397 0.421 0.584 0.478 0.519 0.489 0.610 0.418 -0.338 0.695 0.948 0.347 0.244 

GOA1 0.225 0.357 0.283 0.183 0.175 0.265 0.280 0.214 0.019 -0.109 0.027 0.205 0.760 0.172 

GOA2 0.239 0.314 0.176 0.263 0.246 0.106 0.258 0.258 0.168 -0.086 0.160 0.296 0.701 0.261 

GOA3 0.379 0.482 0.309 0.350 0.303 0.239 0.336 0.341 0.109 -0.160 0.186 0.318 0.912 0.290 

GOA4 0.331 0.487 0.268 0.333 0.262 0.230 0.313 0.366 0.076 -0.118 0.184 0.299 0.910 0.290 

EXP1 0.040 0.016 0.073 0.054 -0.003 -0.017 0.019 0.016 0.158 0.302 -0.044 -0.063 0.039 0.501 

EXP2 0.192 0.223 0.275 0.198 0.288 0.175 0.151 0.230 0.285 0.051 0.206 0.260 0.320 0.985 

EXP3 -0.044 -0.040 0.054 -0.023 0.008 -0.028 -0.069 -0.070 0.241 0.315 0.006 -0.070 -0.225 0.141 

Note: PD → Pre-Defined; SD → Self-Determined; TL → Teleporting; BR → Browsing; SDC → Search 

Determination Control; SMC → Search Manipulation Control; OI → Ostensive Informativity; PI → Performative 

Informativity; SRA → Search Result Anticipation; SC → Search Cost; SE → Search Efficiency; SU → Search 

Utility; GOA → Goal-Oriented Condition; EXP → Exploratory Condition. 

 
 

Table 8. Loading and Cross-Loading Matrix for Exploratory Search Task [Sample N = 232] 

 PD SD TL BR SDC SMC OI PI SRA SC SE SU GOA EXP 

PD1 0.919 0.680 0.511 0.533 0.612 0.518 0.545 0.589 0.273 -0.260 0.488 0.479 0.268 0.223 

PD2 0.947 0.521 0.394 0.483 0.496 0.404 0.488 0.447 0.219 -0.122 0.397 0.401 0.263 0.237 

PD3 0.938 0.512 0.366 0.486 0.489 0.409 0.489 0.432 0.236 -0.140 0.392 0.407 0.292 0.237 

SD1 0.595 0.963 0.642 0.497 0.717 0.536 0.613 0.718 0.383 -0.347 0.639 0.665 0.341 0.230 

SD2 0.609 0.971 0.635 0.516 0.740 0.533 0.606 0.737 0.425 -0.332 0.647 0.666 0.290 0.228 
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SD3 0.586 0.968 0.664 0.512 0.755 0.539 0.607 0.747 0.428 -0.324 0.636 0.646 0.303 0.289 

TL1 0.373 0.594 0.931 0.416 0.623 0.453 0.429 0.534 0.423 -0.319 0.556 0.518 0.173 0.126 

TL2 0.454 0.642 0.932 0.420 0.666 0.470 0.440 0.579 0.497 -0.304 0.573 0.565 0.186 0.225 

TL3 0.443 0.620 0.912 0.452 0.610 0.477 0.470 0.574 0.400 -0.301 0.535 0.542 0.116 0.174 

BR1 0.518 0.476 0.445 0.953 0.482 0.644 0.501 0.487 0.286 -0.292 0.512 0.505 0.178 0.120 

BR2 0.511 0.494 0.439 0.963 0.490 0.613 0.488 0.508 0.331 -0.238 0.529 0.567 0.245 0.183 

BR3 0.520 0.542 0.452 0.965 0.520 0.627 0.503 0.529 0.322 -0.284 0.547 0.565 0.248 0.173 

SDC1 0.555 0.727 0.638 0.471 0.927 0.588 0.495 0.614 0.459 -0.378 0.676 0.627 0.324 0.305 

SDC2 0.539 0.727 0.651 0.492 0.965 0.566 0.473 0.566 0.458 -0.335 0.679 0.644 0.304 0.262 

SDC3 0.543 0.718 0.662 0.513 0.957 0.567 0.481 0.599 0.503 -0.292 0.687 0.663 0.298 0.318 

SMC1 0.465 0.520 0.482 0.607 0.572 0.939 0.333 0.515 0.450 -0.283 0.603 0.564 0.185 0.221 

SMC2 0.444 0.522 0.474 0.627 0.568 0.955 0.320 0.501 0.380 -0.356 0.601 0.567 0.222 0.249 

SMC3 0.454 0.534 0.479 0.625 0.579 0.949 0.340 0.516 0.365 -0.381 0.619 0.624 0.210 0.205 

OI1 0.517 0.604 0.451 0.500 0.480 0.338 0.959 0.648 0.246 -0.189 0.416 0.450 0.312 0.216 

OI2 0.519 0.596 0.462 0.488 0.474 0.316 0.960 0.667 0.254 -0.174 0.406 0.467 0.297 0.182 

OI3 0.538 0.617 0.480 0.507 0.514 0.355 0.969 0.659 0.291 -0.186 0.419 0.456 0.287 0.235 

PI1 0.510 0.706 0.584 0.519 0.592 0.530 0.662 0.954 0.348 -0.273 0.516 0.580 0.209 0.225 

PI2 0.516 0.732 0.590 0.495 0.605 0.498 0.655 0.961 0.345 -0.258 0.514 0.565 0.199 0.273 

PI3 0.501 0.749 0.579 0.512 0.603 0.525 0.653 0.967 0.343 -0.247 0.527 0.584 0.228 0.270 

SRA1 0.229 0.406 0.418 0.349 0.494 0.429 0.252 0.358 0.940 -0.095 0.574 0.472 0.203 0.250 

SRA2 0.253 0.397 0.467 0.291 0.463 0.387 0.256 0.330 0.961 -0.059 0.541 0.458 0.181 0.279 

SRA3 0.264 0.410 0.474 0.289 0.463 0.379 0.273 0.335 0.948 -0.040 0.567 0.462 0.175 0.296 

SC1 -0.139 -0.202 -0.267 -0.191 -0.249 -0.303 -0.087 -0.154 -0.050 0.852 -0.356 -0.251 0.041 0.085 

SC2 -0.167 -0.272 -0.297 -0.257 -0.285 -0.323 -0.137 -0.236 -0.050 0.881 -0.401 -0.361 -0.016 0.073 

SC3 -0.123 -0.209 -0.219 -0.185 -0.248 -0.276 -0.083 -0.162 -0.006 0.869 -0.364 -0.278 -0.005 0.082 

SC4 -0.249 -0.348 -0.337 -0.330 -0.383 -0.340 -0.205 -0.256 -0.079 0.880 -0.478 -0.447 -0.141 0.018 

BSC1 -0.102 -0.282 -0.266 -0.180 -0.285 -0.279 -0.140 -0.215 -0.057 0.890 -0.412 -0.300 -0.008 0.059 

BSC2 -0.180 -0.358 -0.320 -0.283 -0.317 -0.364 -0.233 -0.295 -0.072 0.907 -0.451 -0.379 -0.122 0.003 

BSC3 -0.104 -0.284 -0.232 -0.185 -0.256 -0.258 -0.142 -0.203 -0.033 0.896 -0.386 -0.264 -0.076 0.046 

BSC4 -0.234 -0.416 -0.365 -0.320 -0.409 -0.358 -0.252 -0.327 -0.108 0.888 -0.491 -0.417 -0.127 -0.006 

SE1 0.471 0.659 0.574 0.559 0.700 0.636 0.423 0.571 0.538 -0.402 0.904 0.814 0.251 0.250 

SE2 0.473 0.626 0.558 0.535 0.675 0.591 0.451 0.511 0.553 -0.408 0.915 0.759 0.283 0.331 

SE3 0.384 0.599 0.556 0.473 0.651 0.588 0.361 0.470 0.545 -0.462 0.936 0.726 0.233 0.251 

SE4 0.358 0.545 0.513 0.457 0.605 0.537 0.344 0.429 0.533 -0.488 0.913 0.660 0.182 0.240 

SU1 0.448 0.655 0.564 0.544 0.653 0.587 0.459 0.559 0.444 -0.374 0.776 0.967 0.227 0.298 

SU2 0.448 0.652 0.549 0.545 0.662 0.602 0.455 0.585 0.479 -0.381 0.783 0.966 0.253 0.286 

SU3 0.447 0.672 0.589 0.563 0.657 0.603 0.466 0.597 0.496 -0.386 0.784 0.972 0.239 0.288 

GOA1 0.241 0.241 0.113 0.137 0.292 0.183 0.215 0.166 0.125 -0.063 0.210 0.183 0.786 0.310 

GOA2 0.165 0.184 0.075 0.161 0.297 0.122 0.165 0.115 0.267 0.001 0.226 0.176 0.775 0.266 

GOA3 0.246 0.257 0.158 0.196 0.237 0.187 0.270 0.186 0.198 -0.095 0.206 0.214 0.877 0.254 

GOA4 0.296 0.348 0.192 0.257 0.276 0.211 0.336 0.236 0.111 -0.068 0.227 0.238 0.886 0.287 

EXP1 0.034 0.005 0.045 0.043 0.053 0.017 0.040 0.006 0.118 0.206 0.045 0.001 0.044 0.568 

EXP2 0.262 0.278 0.191 0.171 0.324 0.251 0.231 0.286 0.276 -0.003 0.303 0.321 0.366 0.989 

EXP3 0.002 -0.037 0.102 0.025 0.035 0.027 -0.007 -0.009 0.277 0.362 0.064 0.011 -0.193 0.163 

Note: PD → Pre-Defined; SD → Self-Determined; TL → Teleporting; BR → Browsing; SDC → Search 

Determination Control; SMC → Search Manipulation Control; OI → Ostensive Informativity; PI → Performative 

Informativity; SRA → Search Result Anticipation; SC → Search Cost; SE → Search Efficiency; SU → Search 

Utility; GOA → Goal-Oriented Condition; EXP → Exploratory Condition. 
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Table 9. Inter-Construct Correlation Matrix for Goal-Oriented Search Task [N = 232] 

 PD SD TL BR SDC SMC OI PI SRA SC SE SU GOA EXP 

PD 0.940              

SD 0.535 0.941             

TL 0.381 0.478 0.890            

BR 0.542 0.494 0.438 0.941           

SDC 0.518 0.694 0.584 0.510 0.922          

SMC 0.354 0.332 0.444 0.377 0.444 0.926         

OI 0.510 0.413 0.510 0.436 0.480 0.283 0.938        

PI 0.551 0.552 0.508 0.526 0.541 0.418 0.686 0.944       

SRA 0.321 0.344 0.453 0.303 0.536 0.292 0.364 0.426 0.942      

SC -0.149 -0.198 -0.234 -0.273 -0.282 -0.355 -0.200 -0.303 -0.027 0.875     

SE 0.384 0.370 0.439 0.522 0.556 0.566 0.412 0.528 0.545 -0.461 0.919    

SU 0.477 0.428 0.456 0.609 0.527 0.539 0.525 0.636 0.443 -0.390 0.741 0.946   

GOA 0.364 0.506 0.317 0.350 0.302 0.257 0.361 0.364 0.110 -0.146 0.176 0.339 0.826  

EXP 0.186 0.209 0.266 0.193 0.264 0.159 0.145 0.218 0.285 0.096 0.181 0.230 0.310 0.643 

Note: PD → Pre-Defined; SD → Self-Determined; TL → Teleporting; BR → Browsing; SDC → Search 

Determination Control; SMC → Search Manipulation Control; OI → Ostensive Informativity; PI → Performative 

Informativity; SRA → Search Result Anticipation; SC → Search Cost; SE → Search Efficiency; SU → Search 

Utility; GOA → Goal-Oriented Condition; EXP → Exploratory Condition. 

 

Table 10. Inter-Construct Correlation Matrix for Exploratory Search Task [N = 232] 

 PD SD TL BR SDC SMC OI PI SRA SC SE SU GOA EXP 

PD 0.935              

SD 0.617 0.967             

TL 0.459 0.669 0.925            

BR 0.538 0.526 0.464 0.960           

SDC 0.575 0.762 0.685 0.518 0.950          

SMC 0.479 0.554 0.504 0.654 0.604 0.948         

OI 0.546 0.630 0.482 0.518 0.509 0.349 0.963        

PI 0.530 0.759 0.608 0.529 0.625 0.539 0.684 0.961       

SRA 0.262 0.426 0.477 0.327 0.499 0.420 0.274 0.359 0.950      

SC -0.191 -0.346 -0.333 -0.283 -0.353 -0.359 -0.190 -0.270 -0.068 0.883     

SE 0.459 0.662 0.600 0.552 0.717 0.641 0.430 0.540 0.591 -0.480 0.917    

SU 0.462 0.681 0.586 0.569 0.679 0.617 0.475 0.600 0.489 -0.393 0.807 0.968   

GOA 0.293 0.322 0.171 0.234 0.325 0.217 0.310 0.220 0.196 -0.073 0.258 0.248 0.832  

EXP 0.248 0.257 0.190 0.166 0.311 0.238 0.219 0.267 0.290 0.046 0.292 0.300 0.333 0.665 

Note: PD → Pre-Defined; SD → Self-Determined; TL → Teleporting; BR → Browsing; SDC → Search 

Determination Control; SMC → Search Manipulation Control; OI → Ostensive Informativity; PI → Performative 

Informativity; SRA → Search Result Anticipation; SC → Search Cost; SE → Search Efficiency; SU → Search 

Utility; GOA → Goal-Oriented Condition; EXP → Exploratory Condition. 
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5.2. Manipulation Check 

We performed manipulation checks for our experimental treatments of 

information search features and tasks. To gauge whether respondents perceived the 

difference in various configurations of information search features, we asked each 

respondent to report the search tactics supported by the website (with its particular 

configurations of search features) assigned to him/her. In particular, respondents were 

required to indicate the extent to which the website allowed them to perform pre-

defined and self-determined search determination as well as teleporting and browsing 

search manipulation. In order to boost observational power and interpretability, we 

conducted comparisons at the level of feature. Specifically, we first categorized our 

data points into four groups: (1) both features are absent (e.g., both faceted search and 

keyword search are absent); (2) only the first feature is present (e.g., only faceted search 

is present); (3) only the second feature is present (e.g., only keyword search is present); 

and (4) both features are present (e.g., both faceted search and keyword search are 

present). We then conducted six overall comparisons, each between two out of the four 

groups above. For example, comparing group (2) to (3) is essentially comparing pre-

defined to self-determined search determination while keeping the search manipulation 

consistent (i.e., teleporting search manipulation). 

Table 11 and 12 present the results of manipulation checks for search feature 

treatment in goal-oriented and exploratory conditions respectively. For each pair of 

search features, we conduct six comparisons of means, each compares two out of four 

groups (e.g., group I vs. group J). We focus on two approaches of mean comparison: 

ANOVA results and Dunnett’s T3 tests (2-sided). The former approach indicates 
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whether there are significant differences among a set of groups while taking within-

group variance into consideration. The latter approach shows the specific difference in 

the means of two contrasting groups. We detail the result of each mean comparison in 

each row of Table 11 and 12. Our ANOVA results demonstrate that our search feature 

treatments result in significant differences in most comparisons between different 

search features.  

All relevant comparisons are color-coded in either blue or red. The comparison 

results that are highlighted by blue match our expectation whereas those that are 

highlighted by red do not. For instance, when comparing between faceted and keyword 

search features, the extent of all relevant search tactic dimensions, including pre-

defined search determination (Fgoal-oriented = 3.222, p < 0.05), self-determined search 

determination (Fgoal-oriented = 6.065, p < 0.001), and teleporting search manipulation 

(Fgoal-oriented = 7.208, p < 0.001), exert significant between-group differences in goal-

oriented condition. In exploratory condition, significant between-group differences 

only exist for self-determined search determination (Fexploratory = 7.527, p < 0.001) and 

teleporting search manipulation (Fexploratory = 5.377, p < 0.001) yet the between-group 

differences are no longer significant for pre-defined search determination (Fexploratory = 

2.105, p > 0.1).  

The comparison between rank and interactive search features reveals non-

significant between-group variations for all relevant search tactic dimensions, 

including pre-defined search determination (Fgoal-oriented = 1.658, p > 0.1; Fexploratory = 

0.654, p > 0.1), self-determined search determination (Fgoal-oriented = 0.335, p < 0.001; 

Fexploratory = 0.180, p > 0.1), and browsing search manipulation (Fgoal-oriented = 0.712, p < 

0.001; Fexploratory = 1.093, p > 0.1) in both goal-oriented and exploratory conditions.  
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According to the comparison between faceted and rank search features in both 

goal-oriented and exploratory conditions, the between-group differences for both pre-

defined search determination (Fgoal-oriented = 3.439, p < 0.05; Fexploratory = 2.795, p < 0.05) 

and teleporting search manipulation (Fgoal-oriented = 2.813, p < 0.05; Fexploratory = 2.827, p 

< 0.05) are significant, whereas the ones for browsing search manipulation (Fgoal-oriented 

= 1.617, p > 0.1; Fexploratory = 1.748, p > 0.1) are not.  

In both goal-oriented and exploratory conditions, the between-group 

differences for self-determined search determination (Fgoal-oriented = 3.879, p < 0.01; 

Fexploratory = 3.706, p < 0.01) and teleporting search manipulation (Fgoal-oriented = 2.306, p 

< 0.1; Fexploratory = 2.420, p < 0.1) while those for browsing search manipulation (Fgoal-

oriented = 1.879, p > 0.1; Fexploratory = 1.102, p > 0.1) are non-significant when comparing 

between faceted and interactive search features. However, the between-group 

variations for pre-defined search determination (Fgoal-oriented = 2.804, p < 0.05; Fexploratory 

= 1.866; p > 0.1) are inconsistent across two search task conditions.  

The comparison between keyword and rank search features yields significant 

between-group variations across all four search tactic dimensions, including pre-

defined search determination (Fgoal-oriented = 3.033, p < 0.05; Fexploratory = 3.563, p < 0.05), 

self-determined search determination (Fgoal-oriented = 4.184, p < 0.01; Fexploratory = 4.711, 

p < 0.01), teleporting search manipulation (Fgoal-oriented = 2.739, p < 0.05; Fexploratory = 

5.142, p < 0.01), as well as browsing search manipulation (Fgoal-oriented = 4.909, p < 0.01; 

Fexploratory = 2.712, p < 0.05), in both search task conditions.  

Last but not least, relevant search tactic dimensions such as self-determined 

search determination (Fgoal-oriented = 0.862, p > 0.1; Fexploratory = 3.467, p < 0.05) and 

browsing search manipulation (Fgoal-oriented = 1.568, p > 0.1; Fexploratory = 3.085, p < 0.05) 
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exert inconsistent between-group variations except for teleporting search manipulation 

(Fgoal-oriented = 5.233, p < 0.01; Fexploratory = 2.196, p < 0.1) when contrasting keyword to 

interactive search features across two search task conditions. 

Table 11. Manipulation Check of Search Features for Goal-Oriented Search Task [N = 232] 

Comparison I N(I) J N(J) 

Pre-Defined 

Search 

Determination 

[I-J] 

Self-

Determined 

Search 

Determination 

[I-J] 

Teleporting 

Search 

Manipulation 

[I-J] 

Browsing 

Search 

Manipulation 

[I-J] 

Faceted vs. 

Keyword 

Search 

ANOVA (between vs. within 

group) 
3.222* 6.065*** 7.208*** 2.259 n.s. 

None 66 

Faceted 57 -0.544* -0.777** -0.501 n.s. -0.243 n.s. 

Keyword 54 -0.289 n.s. -0.536 n.s. -0.715* -0.286 n.s. 

Both 55 -0.537* -0.636* -0.955*** -0.463* 

Faceted 54 
Keyword 54 0.255 n.s. 0.241 n.s. -0.214 n.s. -0.043 n.s. 

Both 55 0.007 n.s. 0.141 n.s. -0.454 n.s. -0.220 n.s. 

Keyword 54 Both 55 -0.247 n.s. -0.100 n.s. -0.240 n.s. -0.176 n.s. 

Rank vs. 

Interactive 

Search 

ANOVA (between vs. within 

group) 
1.658 n.s. 0.335 n.s. 0.456 n.s. 0.712 n.s. 

None 61 Rank 56 -0.427 n.s. -0.168 n.s. -0.067 n.s. -0.246 n.s. 

Interactive 58 -0.367 n.s. -0.097 n.s. -0.242 n.s. -0.066 n.s. 

Both 57 -0.217 n.s. -0.189 n.s. -0.025 n.s. -0.180 n.s. 

Rank 56 Interactive 58 0.060 n.s. 0.071 n.s. -0.175 n.s. 0.179 n.s. 

Both 57 0.210 n.s. -0.021 n.s. 0.043 n.s. 0.066 n.s. 

Interactive 58 Both 57 0.150 n.s. -0.092 n.s. 0.217 n.s. -0.113 n.s. 

Faceted vs. 

Rank Search 

ANOVA (between vs. within 

group) 
3.439* 3.705* 2.813* 1.617 n.s. 

None 62 

Faceted 57 -0.221 n.s. -0.506 n.s. -0.617* -0.182 n.s. 

Rank 58 0.047 n.s. -0.168 n.s. -0.137 n.s. -0.140 n.s. 

Both 55 -0.560* -0.590* -0.314 n.s. -0.401 n.s. 

Faceted 57 
Rank 58 0.268 n.s. 0.338 n.s. 0.480 n.s. 0.042 n.s. 

Both 55 -0.339 n.s. -0.084 n.s. 0.303 n.s. -0.220 n.s. 

Rank 58 Both 55 -0.607* -0.423 n.s. -0.177 n.s. -0.261 n.s. 

Faceted vs. 

Interactive 

ANOVA (between vs. within 

group) 
2.804* 3.879** 2.306† 1.879 n.s. 

None 60 

Faceted 57 -0.322 n.s. -0.313 n.s. -0.332 n.s. -0.008 n.s. 

Interactive 60 -0.006 n.s. 0.083 n.s. -0.036 n.s. 0.201 n.s. 

Both 55 -0.507* -0.540* -0.512 n.s. -0.239 n.s. 

Faceted 57 
Interactive 60 0.317 n.s. 0.397 n.s. 0.296 n.s. 0.209 n.s. 

Both 55 -0.185 n.s. -0.227 n.s. -0.180 n.s. -0.230 n.s. 

Interactive 60 Both 55 -0.502* -0.623* -0.475 n.s. -0.440 n.s. 

Keyword vs. 

Rank 

ANOVA (between vs. within 

group) 
3.033* 4.184** 4.909** 2.739* 

None 61 

Keyword 58 -0.545 n.s. -0.659* -0.611* -0.447 n.s. 

Rank 62 -0.514 n.s. -0.553 n.s. 0.042 n.s. -0.361 n.s. 

Both 51 -0.280 n.s. -0.330 n.s. -0.551* -0.442 n.s. 
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Keyword 58 
Rank 62 0.031 n.s. 0.106 n.s. 0.653* 0.086 n.s. 

Both 51 0.266 n.s. 0.329 n.s. 0.060 n.s. 0.004 n.s. 

Rank 62 Both 51 0.234 n.s. 0.223 n.s. -0.593* -0.081 n.s. 

Keyword vs. 

Interactive 

ANOVA (between vs. within 

group) 
0.649 n.s. 0.862 n.s. 5.233** 1.568 n.s. 

None 60 

Keyword 57 -0.071 n.s. -0.256 n.s. -0.509 n.s. -0.158 n.s. 

Interactive 63 -0.005 n.s. -0.096 n.s. -0.029 n.s. 0.085 n.s. 

Both 52 -0.266 n.s. -0.297 n.s. -0.739** -0.285 n.s. 

Keyword 57 
Interactive 63 0.067 n.s. 0.160 n.s. 0.480 n.s. 0.244 n.s. 

Both 52 -0.195 n.s. -0.041 n.s. -0.230 n.s. -0.127 n.s. 

Interactive 63 Both 52 -0.262 n.s. -0.201 n.s. -0.710* -0.371 n.s. 

 

Table 12. Manipulation Check of Search Features for Exploratory Search Task [N = 232] 

Comparison I N(I) J N(J) 

Pre-Defined 

Search 

Determination 

[I-J] 

Self-

Determined 

Search 

Determination 

[I-J] 

Teleporting 

Search 

Manipulation 

[I-J] 

Browsing 

Search 

Manipulation 

[I-J] 

Faceted vs. 

Keyword 

Search 

ANOVA (between vs. within 

group) 
2.105† 7.527*** 7.208*** 2.175 n.s. 

None 66 

Faceted 57 -0.432 n.s. -0.820** -0.501 n.s. -0.088 n.s. 

Keyword 54 -0.224 n.s. -0.744** -0.715* -0.417 n.s. 

Both 55 -0.453 n.s. -0.890*** -0.955*** -0.406 n.s. 

Faceted 54 
Keyword 54 0.209 n.s. 0.076 n.s. -0.214 n.s. -0.329 n.s. 

Both 55 -0.020 n.s. -0.071 n.s. -0.454 n.s. -0.318 n.s. 

Keyword 54 Both 55 -0.229 n.s. -0.146 n.s. -0.240 n.s. 0.011 n.s. 

Rank vs. 

Interactive 

Search 

ANOVA (between vs. within 

group) 
0.645 n.s. 0.180 n.s. 0.501 n.s. 1.093 n.s. 

None 61 

Rank 56 -0.133 n.s. 0.109 n.s. 0.061 n.s. -0.252 n.s. 

Interactive 58 -0.262 n.s. 0.161 n.s. -0.097 n.s. -0.335 n.s. 

Both 57 -0.018 n.s. 0.056 n.s. 0.215 n.s. -0.303 n.s. 

Rank 56 
Interactive 58 -0.129 n.s. 0.052 n.s. -0.158 n.s. -0.083 n.s. 

Both 57 0.115 n.s. -0.052 n.s. 0.154 n.s. -0.051 n.s. 

Interactive 58 Both 57 0.244 n.s. -0.104 n.s. 0.312 n.s. 0.032 n.s. 

Faceted vs. 

Rank Search 

ANOVA (between vs. within 

group) 
2.795* 3.484* 2.827* 1.748 n.s. 

None 62 

Faceted 57 -0.088 n.s. -0.502 n.s. -0.433 n.s. 0.250 n.s. 

Rank 58 0.307 n.s. 0.025 n.s. 0.248 n.s. 0.188 n.s. 

Both 55 -0.302 n.s. -0.513 n.s. -0.305 n.s. -0.188 n.s. 

Faceted 57 
Rank 58 0.395 n.s. 0.527* 0.681* -0.061 n.s. 

Both 55 -0.214 n.s. -0.011 n.s. 0.128 n.s. -0.437 n.s. 

Rank 58 Both 55 -0.609* -0.538* -0.553 n.s. -0.376 n.s. 

Faceted vs. 

Interactive 

ANOVA (between vs. within 

group) 
1.866 n.s. 3.308** 2.420† 1.102 n.s. 

None 60 

Faceted 57 -0.283 n.s. -0.401 n.s. -0.500 n.s. 0.113 n.s. 

Interactive 60 -0.023 n.s. 0.167 n.s. 0.014 n.s. -0.033 n.s. 

Both 55 -0.425 n.s. -0.472 n.s. -0.465 n.s. -0.265 n.s. 

Faceted 57 Interactive 60 0.260 n.s. 0.568 n.s. 0.514 n.s. -0.145 n.s. 
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Both 55 -0.142 n.s. -0.071 n.s. 0.035 n.s. -0.377 n.s. 

Interactive 60 Both 55 -0.403 n.s. -0.639* -0.480 n.s. -0.232 n.s. 

Keyword vs. 

Rank 

ANOVA (between vs. within 

group) 
3.563* 4.711** 2.712* 5.142** 

None 61 

Keyword 58 -0.588* -0.838** -0.658 n.s. -0.774** 

Rank 62 -0.388 n.s. -0.398 n.s. -0.064 n.s. -0.513 n.s. 

Both 51 -0.046 n.s. -0.412 n.s. -0.220 n.s. -0.465 n.s. 

Keyword 58 
Rank 62 0.200 n.s. 0.439 n.s. 0.594 n.s. 0.261 n.s. 

Both 51 0.542* 0.426 n.s. 0.438 n.s. 0.309 n.s. 

Rank 62 Both 51 0.342 n.s. -0.014 n.s. -0.156 n.s. 0.048 n.s. 

Keyword vs. 

Interactive 

ANOVA (between vs. within 

group) 
0.377 n.s. 3.467* 2.196† 3.085* 

None 60 

Keyword 57 -0.153 n.s. -0.163 n.s. -0.217 n.s. -0.253 n.s. 

Interactive 63 -0.093 n.s. 0.301 n.s. 0.207 n.s. -0.093 n.s. 

Both 52 -0.223 n.s. -0.415 n.s. -0.422 n.s. -0.599* 

Keyword 57 
Interactive 63 0.060 n.s. 0.465 n.s. 0.424 n.s. 0.160 n.s. 

Both 52 -0.070 n.s. -0.252 n.s. -0.205 n.s. -0.346 n.s. 

Interactive 63 Both 52 -0.130 n.s. -0.717* -0.629 n.s. -0.506 n.s. 

 

 

5.2.1. ANOVA Results 

Among six overall comparisons between search features, the comparison 

between rank and interactive search features is consistently nonsignificant for all 

relevant search tactic dimensions across both goal-oriented and exploratory conditions.  

The lack of differences between rank and interactive search features may be 

due to our deliberate decision to control the information presented to respondents. For 

instance, every version of our experimental website presents restaurants in a listing and 

on a map that are shown side by side. We ensure that each respondent is exposed to 

restaurants’ details in the listing as well as restaurants’ geographical locations on the 

map in order to circumvent the confounding effect of variation in information 

presentation. However, always presenting both may have undermined respondents’ 

perceived distinction between rank and interactive search features.  

Our control of information presentation also leads to the largely insignificant 

difference for browsing search manipulation. Except for the comparison between 
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keyword and rank search features as well as the comparison between keyword and 

interactive features, the between-group differences are non-significant for comparisons 

pertaining to browsing search manipulation across both search task conditions. 

Comparing to teleporting search manipulation, which is infeasible if corresponding 

search features are absent, browsing search manipulation is still partially enabled by 

the map, which organizes restaurants in geographical order. Consequently, the 

difference in perceived browsing search manipulation in mitigated between versions 

that only offer plain listing and map and those that provide rank and/or interactive 

search features. 

The ANOVA results across two search task conditions is relatively consistent 

for both pre-defined and self-determined search determination. As shown in Table 12 

and 13, all ANOVA results for pre-defined search determination show less significant 

between-group variations (i.e., smaller F values) in exploratory condition (compared 

to goal-oriented condition), which impose no specific search criteria to respondents, 

except for the comparison between keyword and rank search features. Conversely, all 

comparisons between search features other than the one between faceted and 

interactive search features yield results that are less significant in goal-oriented 

condition, which instructs respondents specific search criteria. These results suggest 

that search task can influence users’ perception of search tactics that are supported by 

certain search features. 

 

5.2.2. Dunnett’s T3 Results 

Upon a closer examination of the Dunnett’s T3 test results, we find that the 

provision of a search feature indeed heightens respondents’ perception of 



87 

 

corresponding dimensions of search tactic (i.e., the search determination dimension 

and the search manipulation dimension) except for rank search feature, which lowers 

respondents’ perceived pre-defined search determination when faceted search feature 

is absent. The direct comparisons between search features for pre-defined search 

determination and teleporting search manipulation largely coincide with our 

expectation. In particular, faceted search feature induces a higher degree of pre-defined 

search determination comparing to its keyword and interactive counterparts. Likewise, 

faceted search feature surpasses its rank and interactive counterparts regarding 

promoting the perception of teleporting search manipulation. In addition, keyword 

search feature heightens the perception of self-determined search determination 

comparing to its rank counterpart. Similarly, the perceived teleporting search 

manipulation induced by keyword search feature exceeds that induced by both rank and 

interactive search features. On the other hand, the search feature comparison pertaining 

to self-determined search determination yields unexpected results. Specifically, 

keyword search feature exerts less self-determined search determination comparing to 

its faceted counterpart. Moreover, Last but not least, less self-determined search 

determination is posed by interactive search feature comparing to its faceted and rank 

counterparts. The unexpected absence of distinction between pre-defined and self-

determined search determination is possibly caused by the structured nature of 

restaurant search. For instance, restaurant search is often evolved around specifying 

certain categories, such as ambiance, cuisine, location, and so on. These categories 

often come with well-defined options (e.g., the types of cuisines are relatively standard 

and fixed), hence mitigating searchers’ need to add their own personal criteria. By 

deliberately choosing online restaurant search as the context of our research, we can 
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secure a definitive end goal (i.e., select one restaurant) for our two search tasks, which 

is crucial for the integrity of our experimental procedure. Nonetheless, applying such 

a research context blurs the distinction between pre-defined and self-determined search 

determination. 

We also perform manipulation check on our treatment of search tasks. 

Specifically, we compare respondents’ perception of the goal-orientedness (Nadkarni 

and Gupta 2007) of goal-oriented and exploratory search tasks. As Table 13 

demonstrates, respondents perceived the goal-oriented search task significantly higher 

in goal-orientedness than the exploratory search task, thus indicating a successful 

manipulation of the goal condition of our search tasks. 

Table 13. Manipulation Check of Search Task Condition [N = 232] 

Search Task 

Condition 

Goal-Oriented Search Task Exploratory Search Task 
F-Statistics 

Mean S.D. Mean S.D. 

Goal-Oriented 

Condition 
6.226 0.729 5.959 0.859 13.005*** 

Exploratory 

Condition 
5.287 1.282 5.343 1.271 -0.228 n.s. 

 

5.3. Hypothesis Testing 

We empirically validated our direct hypotheses by estimating path coefficients and 

their significance in the structural model. Figure 3 and Figure 4 illustrate the results of 

analysis for goal-oriented and exploratory search tasks respectively. Table 14 

summarizes the testing results of all direct effects.  

5.3.1. The Effect of Online Information Search Tactics 

All hypotheses pertaining to the impact of online information search tactics on 

search controls across the two search tasks are supported. For instance, pre-defined 

(βgoal-oriented = 0.174, p < 0.05; βexploratory = 0.174, p < 0.05) as well as self-determined 

search determination (βgoal-oriented = 0.404, p < 0.001; βexploratory = 0.452, p < 0.001) 
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positively influence search determination control, corroborating Hypothesis 1 and 2. 

Teleporting (βgoal-oriented = 0.242, p < 0.001; βexploratory = 0.143, p < 0.001) and browsing 

search manipulation (βgoal-oriented = 0.120, p < 0.001; βexploratory = 0.463, p < 0.001) 

positively influence search manipulation control, validating Hypothesis 4 and 5. 

 
p*** < 0.001, p** < 0.01, p* < 0.05  

Figure 3. The Result of Structural Model for Goal-Oriented Search Task [N = 232] 

 

Except for the partially supported positive relationship between self-determined 

search determination and ostensive search affordance informativity (i.e., Hypothesis 8) 

(βgoal-oriented = 0.038, p > 0.1; βexploratory = 0.377, p < 0.001), all hypotheses pertaining to 

the impact of online information search tactics on search affordance informativities 

across both search tasks are supported. Specifically, pre-defined search determination 

facilitates ostensive search affordance informativity (βgoal-oriented = 0.318, p < 0.001; 

Online Information Search 

Outcomes 
Online Information Search Tactics 

Search Control Search 

Determination 

Search Result 

Anticipation 

Determination 

Control 

Search Costs 

Search Utility 

Search 

Efficiency 

Pre-Defined β1=0.174** 

Self-

Determined 

Search 

Manipulation 

Teleporting 

Browsing 

Manipulation 

Control 

Affordance 

Informativity 

Ostensive 

Informativity 

Performative 

Informativity 

β2=0.404*** 

β7=0.318*** 

β8=0.038 n.s. 

β3=0.242*** 

β4=0.120*** 

β10=0.209*** 

β11=0.134* 

β13=0.389*** 

β14=0.099* 

β15=0.102* 

 β16=0.097 n.s. 

  

β17=0.529*** 

β18=-.143** 

 

β19=-.225*** 

β20=0.025 n.s. 
  

β21=-.153** 
β22=-.365*** 

R2=0.577 

R2=0.296 

R2=0.415 

R2=0.498 

R2=0.336 

R2=0.515 

R2=0.195 

R2=0. 353 
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βexploratory = 0.182, p < 0.05), attesting to Hypothesis 7.  Teleporting (βgoal-oriented = 0.242, 

p < 0.001; βexploratory = 0.143, p < 0.001) and browsing search manipulation (βgoal-oriented 

= 0.120, p < 0.001; βexploratory = 0.463, p < 0.001) positively influence performativity 

search affordance informativity, confirming Hypothesis 10 and 11. One possible 

explanation for the non-significant relationship between self-determined search 

determination and ostensive search affordance informativity in goal-oriented condition 

is that goal-oriented search task imposes search criteria on the searchers, thus 

compelling them to focus on the proximity between pre-defined options provided by 

the website and the imposed requirements. In other words, it can be less relevant for 

searchers to express their own preference when undertaking search task that layouts 

specific search criteria. Therefore, searchers tend to pay less attention to information 

cues that convey the capacity of specifying personal preference, and in turn, perceive 

less ostensive search affordance informativity from search features that support self-

determined search determination. 
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p*** < 0.001, p** < 0.01, p* < 0.05  

Figure 4. The Result of Structural Model for Exploratory Search Task [N = 232] 

 

5.3.2. Online Information Search Outcomes 

All hypotheses regarding the linkage between online information search tactics 

and search efficiency are supported across both search tasks, except for the partially 

supported relationship between ostensive search affordance informativity and search 

result anticipation (βgoal-oriented = 0.102, p < 0.05; βexploratory = 0.003, p > 0.1) as well as 

the non-significant relationship between performative search affordance informativity 

and search result anticipation (βgoal-oriented = 0.097, p > 0.1; βexploratory = 0.029, p > 0.1). 

Both search determination (βgoal-oriented = 0.389, p < 0.001; βexploratory = 0.371, p < 0.001) 

and search manipulation controls (βgoal-oriented = 0.099, p < 0.05; βexploratory = 0.179, p < 

0.01) exert positive influence on search result anticipation across both search tasks. 

Online Information Search 

Outcomes 
Online Information Search Tactics 

Search Control Search 

Determination 

Search Result 

Anticipation 

Determination 

Control 

Search Costs 

Search Utility 

Search 

Efficiency 

Pre-Defined β1=0.119** 

Self-

Determined 

Search 

Manipulation 

Teleporting 

Browsing 

Manipulation 

Control 

Affordance 

Informativity 

Ostensive 

Informativity 

Performative 

Informativity 

β2=0.452*** 

β7=0.182* 

β8=0.377*** 

β3=0.182*** 

β4=0.463*** 

β10=0.149*** 

β11=0.146** 

β13=0.371*** 

β14=0.179** 

β15=0.003 n.s. 

 β16=0.029 n.s. 

  

β17=0.561*** 

β18=-.207*** 

 

β19=-.223*** 

β20=0.014 n.s. 
  

β21=-.030 n.s. 
β22=-.361*** 

R2=0.654 

R2=0.501 

R2=0.465 

R2=0.612 

R2=0.271 

R2=0.544 

R2=0.159 

R2=0.369 
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Search result anticipation in turn enhances search efficiency (βgoal-oriented = 0.363, p < 

0.001; βexploratory = 0.458, p < 0.001) in both goal-oriented and exploratory conditions.  

The inconsistent relationship between search affordance informativity and 

search result anticipation in different goal conditions offers additional insights into the 

changing role of affordance informativity. When undertaking goal-oriented search task, 

ostensive search affordance informativity allows searchers to judge whether a search 

manoeuvre yields relevant results by observing information scents prior to conducting 

the actual search, hence improving search result anticipation. Conversely, the heuristic 

nature of performative affordance informativity introduces uncertainty into predicting 

the results of a search manoeuvre, therefore hindering search result anticipation. On 

the other hand, when conducting exploratory search task, searchers likely pay more 

attention to how they wish to use a search feature rather than how this search feature is 

supposed to be used. More specifically, users who conduct an exploratory search in 

accordance with their own preferences tend to prioritize their preferred way of utilizing 

a search feature over the intended usage of a search feature that is conveyed through 

informativity when interpreting search affordance. As a result, neither ostensive nor 

performative search affordance informativities contribute to search result anticipation 

in exploratory condition. 

In a similar fashion, aside from the non-significant relationship between 

ostensive search affordance informativity and search cost (βgoal-oriented = 0.025, p > 0.1; 

βexploratory = 0.014, p > 0.1) as well as the partially supported relationship between 

performative search affordance informativity and search cost (βgoal-oriented = -0.153, p < 

0.01; βexploratory = 0.030, p > 0.1), all hypotheses that contribute to bridging online 

information search tactics and search utility are supported. Specifically, both search 



93 

 

determination (βgoal-oriented = -0.143, p < 0.01; βexploratory = -0.207, p < 0.001) and search 

manipulation controls (βgoal-oriented = -0.225, p < 0.001; βexploratory = -0.223, p < 0.001) 

help to alleviate search cost for both goal-oriented and exploratory conditions. In 

addition, search cost undermines search utility (βgoal-oriented = -0.283, p < 0.001; 

βexploratory = -0.317, p < 0.001) across two search tasks.  

The role of affordance informativity in influencing search cost also changes 

across different search tasks. When undertaking goal-oriented search task, ostensive 

search affordance informativity does not seem to increase search cost significantly 

because added cost of processing information cues tends to be offset by the reduced 

cost of heuristics. Nonetheless, performative search affordance informativity allows 

searchers to grasp the affordance of a search feature through interaction, thus 

minimizing the cost entailed in using this search feature. On the other hand, since 

searchers tend to shift their attention from the affordance communicated by 

informativity to the affordance they desire when conducting exploratory search task, 

both ostensive and performative search affordance informativities are less relevant to 

the formation of search cost. As a result, the influence posed by both ostensive and 

performative search affordance informativities on search cost becomes insignificant in 

exploratory condition. 

Table 14. Testing Direct Effects [N = 232] 

Hypothesis 
Goal-Oriented Search Task Exploratory Search Task 

β T-Statistics R2 Support β T-Statistics R2 Support 

H1: PD search determination 

positively influences SDC 
0.174 2.791** 0.577 Yes 0.119 2.653** 0.654 Yes 

H2: SD search determination 

positively influences SDC 
0.404 6.291*** 0.577 Yes 0.452 7.827*** 0.654 Yes 

H4: TL search manipulation 

positively influences SMC 
0.242 4.907*** 0.296 Yes 0.143 3.263*** 0.501 Yes 

H5: BR search manipulation 

positively influences SMC 
0.120 2.991*** 0.296 Yes 0.463 7.355*** 0.501 Yes 
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H7: PD search determination 

positively influences OI 
0.318 5.416*** 0.415 Yes 0.182 2.096* 0.465 Yes 

H8: SD search determination 

positively influences OI 
0.038 0.733 n.s. 0.415 No 0.377 3.985*** 0.465 Yes 

H10: TL search manipulation 

positively influences PI 
0.209 3.667*** 0.498 Yes 0.149 3.209*** 0.612 Yes 

H11: BR search manipulation 

positively influences PI 
0.134 2.170* 0.498 Yes 0.146 2.844** 0.612 Yes 

H13: SDC positively 

influences SRA 
0.389 6.915*** 0.336 Yes 0.371 5.782*** 0.271 Yes 

H14: SMC positively 

influences SRA 
0.099 1.988* 0.336 Yes 0.179 2.764** 0.271 Yes 

H15: OI positively influences 

SRA 
0.102 2.106* 0.336 Yes 0.003 0.126 n.s. 0.271 No 

H16: PI negatively influences 

SRA 
0.097 1.832 n.s. 0.336 No 0.029 0.870 n.s. 0.271 No 

H17: SRA positively 

influences SE 
0.363 9.488*** 0.515 Yes 0.458 14.818*** 0.545 Yes 

H18: SDC negatively 

influences SC 
-.143 2.702** 0.195 Yes -.207 3.969*** 0.159 Yes 

H19: SMC negatively 

influences SC 
-.225 4.474*** 0.195 Yes -.223 3.622*** 0.159 Yes 

H20: OI positively influences 

SC 
0.025 0.772 n.s. 0.195 No 0.014 0.440 n.s. 0.159 No 

H21: PI negatively influences 

SC 
-.153 2.672** 0.195 Yes -.030 0.797 n.s. 0.159 No 

H22: SC negatively 

influences SU 
-.283 7.159*** 0.353 Yes -.317 8.462*** 0.370 Yes 

Note: PD → Pre-Defined; SD → Self-Determined; TL → Teleporting; BR → Browsing; SDC → Search 

Determination Control; SMC → Search Manipulation Control; OI → Ostensive Informativity; PI → 

Performative Informativity; SRA → Search Result Anticipation; SC → Search Cost; SE → Search Efficiency; 

SU → Search Utility; GOA → Goal-Oriented Condition; EXP → Exploratory Condition. 

 

5.3.3. Testing Comparative Effects 

After estimating path coefficients and their significance in our structural model, 

we further validated our hypotheses on comparative effects. To determine the 

significance of a comparison between two path coefficients, we apply the formula: 

𝛽1 − 𝛽2

√𝑆𝐸1
2 + 𝑆𝐸2

2

 

Where 𝛽𝑖 represents the path coefficient, and 𝑆𝐸𝑖 refers to the standard error of 

estimating the path coefficient 𝛽𝑖. Table 15 and 16 summarize the results of assessing 

comparative impacts of different search tactics for both goal-oriented and exploratory 
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search tasks. Pre-defined search determination provides higher search determination 

control when compared to its self-determined counterpart across two search tasks, 

therefore confirming Hypothesis 3. Browsing search manipulation is superior to its 

teleporting counterpart in terms of granting search manipulation control only when 

undertaking exploratory search task, resulting in a partially supported Hypothesis 6. 

This finding suggests that browsing search manipulation contributes more to allowing 

search manipulation control when searchers lack specific search goals. Without the 

guidance of a specific search goal, it is more challenging for a searcher to teleport 

without feeling devoid of control (Teevan et al. 2004). 

 

Table 15. Testing Comparative Hypotheses for Goal-Oriented Search Task [N = 232] 

Hypothesis β1 SE1 β2 SE2 T-Statistics Supported 

H3: PD vs. SD search determination 

for enhancing SDC 
0.174 0.063 0.404 0.067 -2.501** Yes 

H6: BR vs. TL search manipulation for 

enhancing SMC 
0.242 0.065 0.120 0.060 1.379 n.s. No 

H9: PD vs. SD search determination 

for enhancing OI 
0.318 0.064 0.038 0.074 2.862** Yes 

H12: BR vs. TL search manipulation 

for enhancing PI 
0.134 0.064 0.209 0.059 -0.861 n.s. No 

Note: PD → Pre-Defined; SD → Self-Determined; TL → Teleporting; BR → Browsing; SDC → Search 

Determination Control; SMC → Search Manipulation Control; OI → Ostensive Informativity; PI → Performative 

Informativity. 

 

Table 16. Testing Comparative Hypotheses for Exploratory Search Task [N = 232] 

Hypothesis β1 SE1 β2 SE2 T-Statistics Supported 

H3: PD vs. SD search determination 

for enhancing SDC 
0.119 0.045 0.452 0.058 -4.536*** Yes 

H6: BR vs. TL search manipulation 

for enhancing SMC 
0.463 0.063 0.143 0.044 4.164*** Yes 

H9: PD vs. SD search determination 

for enhancing OI 
0.182 0.087 0.377 0.095 -1.514 n.s. No 

H12: BR vs. TL search manipulation 

for enhancing PI 
0.146 0.051 0.149 0.046 -0.044 n.s. No 

Note: PD → Pre-Defined; SD → Self-Determined; TL → Teleporting; BR → Browsing; SDC → Search 

Determination Control; SMC → Search Manipulation Control; OI → Ostensive Informativity; PI → Performative 

Informativity. 

 

Compared to self-determined search determination, pre-defined search 

determination better conveys ostensive search affordance informativity since it relies 
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on information scents to direct users’ search actions. However, changing from goal-

oriented to exploratory situation reverses this result because searchers tend to be more 

sensitive to information cues pertaining to specifying search criteria in accordance with 

personal preference, which are often provided by features that afford self-determined 

search determination. Therefore, Hypothesis 9 is only supported for goal-oriented 

search task. Last but not least, Hypothesis 12, which posits that performative search 

affordance informativity is better communicated by browsing search manipulation than 

its teleporting counterpart, is not supported for both search tasks. A possible 

explanation is that contemporary search features that afford teleporting search 

manipulation often highlight how search results relate to search criteria, such as 

highlighting the keywords that searchers input in search results. Such a design 

facilitates searchers’ understanding of the affordance of a search feature through 

heuristics, thus boosting performative search affordance informativity. As a result, 

teleporting and browsing search manipulations induce comparable level of 

performative search affordance informativity. 

Table 17 summarizes the results of testing additional hypotheses on 

comparative effects across the goal-oriented and exploratory search tasks. Although 

the direction of effects coincides with our expectation, only Hypothesis 26 and 29 are 

supported with significant coefficients. Self-determined search determination 

heightens ostensive search affordance informativity to a greater extent for exploratory 

search task than for goal-oriented search task. In addition, browsing search 

manipulation induces more search manipulation control in goal-oriented condition 

than in exploratory condition. Further, all other effects of online information search 

tactics are relatively stable across the goal-oriented and exploratory search tasks. 
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Because all the constructs in the structural model were measured via 

respondents’ subjective report, common method bias (CMB) could potentially erode 

the internal validity of our data analysis results. We employed the one-factor extraction 

test suggested by Harman (1976) and performed exploratory factor analysis (EFA) of 

the 12 variables. As no single extracted factor accounts for more than 50% of the total 

variance explained (Schriesheim 1979), our data analysis is unlikely to be plagued by 

CMB. 

 

Table 17. Testing Comparative Hypotheses across Two Search Tasks [N = 232] 

Hypothesis β1 SE1 β2 SE2 T-Statistics Supported 

H23: PD search determination 

enhances SDC for GT vs. ET 
0.174 0.060 0.119 0.042 0.751 n.s. No 

H24: PD search determination 

enhances OI for GT vs. ET 
0.318 0.060 0.182 0.086 1.297 n.s. No 

H25: SD search determination 

enhances SDC for GT vs. ET 
0.404 0.067 0.452 0.056 -0.550 n.s. No 

H26: SD search determination 

enhances OI for GT vs. ET 
0.038 0.073 0.377 0.092 -2.886** Yes 

H27: TL search manipulation enhances 

SMC for GT vs. ET 
0.242 0.057 0.143 0.043 1.387 n.s. No 

H28: TL search manipulation enhances 

PI for GT vs. ET 
0.209 0.057 0.149 0.043 0.840 n.s. No 

H29: BR search manipulation 

enhances SMC for GT vs. ET 
0.120 0.065 0.463 0.059 -3.907*** Yes 

H30: BR search manipulation 

enhances PI for GT vs. ET 
0.134 0.060 0.146 0.050 -0.154 n.s. No 

Note: PD → Pre-Defined; SD → Self-Determined; TL → Teleporting; BR → Browsing; SDC → Search 

Determination Control; SMC → Search Manipulation Control; OI → Ostensive Informativity; PI → Performative 

Informativity; GT → Goal-Oriented Search Task; ET → Exploratory Search Task. 

 

5.4. Post-Hoc Analysis 

Our custom-developed experimental website allows us to capture objective data 

during each respondent’s search process. Some of our focal constructs, including 

search cost, search efficiency, as well as search utility, can also be represented by 

objective indicators. Table 18 summarizes our operationalization of these three focal 
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constructs with objective data. For instance, we operationalized search cost as the 

number of actions performed by each respondent during the search process, including 

keyword typing, tag clicking, list scrolling, and map manipulating. The number of 

search actions acts as a reliable indicator of participants’ behavioural effort. 

 

Table 18. Summary of Objective Measures 

Construct Definition Operationalization 

Goal-Oriented 

Search Task 

Exploratory 

Search Task 

Mean S.D. Mean S.D. 

Search Cost 

Behavioural efforts 

expended by a user on 

performing a search 

No. of search actions 94.845 74.099 92.689 77.553 

Search 

Efficiency 

(Reversed) 

Extent to which an 

individual is able to find 

sufficient information 

according to the stopping 

rules with less time spent 

on search activities. 

𝑇𝑖𝑚𝑒 𝑜𝑛 𝑠𝑒𝑎𝑟𝑐ℎ

𝑇𝑜𝑡𝑎𝑙 𝑡𝑖𝑚𝑒
 0.460 0.164 0.402 0.159 

Search Utility 

Extent to which a search is 

worthwhile in terms of 

discovering novel 

information 

𝑁𝑜. 𝑜𝑓 𝑢𝑛𝑖𝑞𝑢𝑒 
𝑟𝑒𝑠𝑡𝑎𝑢𝑟𝑎𝑛𝑡𝑠 𝑒𝑣𝑎𝑙𝑢𝑎𝑡𝑒𝑑

𝑁𝑜. 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙
𝑟𝑒𝑠𝑡𝑎𝑢𝑟𝑎𝑛𝑡𝑠 𝑒𝑣𝑎𝑙𝑢𝑎𝑡𝑒𝑑 

 0.759 0.217 0.755 0.224 

 

Search efficiency was operationalized reversely as the proportion of the time 

spent on conducting the search over the total time spent completing the search task. By 

operationalizing search efficiency in this manner, we seek to capture the extent to which 

a respondent distributes his/her time to conducting search activities. The more time a 

respondent devoted to searching instead of other activities, the less efficient his/her 

search process was. 

Last but not least, we calculated the percentage of unique restaurants among the 

restaurants each participant evaluated in detail to operationalize search utility. In this 

way, we measure search utility as the rate of discovering unique information. 

By operationalizing search cost, search efficiency, as well as search utility with 

objective data, we are able to triangulate the positive relationship between search result 
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anticipation, which is a purely subjective construct, and search efficiency (i.e., 

Hypothesis 17) as well as the negative relationship between search cost and search 

utility (i.e., Hypothesis 22). Our data analysis results confirm the positive influence 

posed by search result anticipation on search efficiency5 (βgoal-oriented = -0.155, p < 0.001; 

βexploratory = -0.107, p < 0.01) across both search tasks, thus supporting Hypothesis 17. 

Moreover, Hypothesis 22 is also corroborated since search cost induces significant 

negative influence on search utility (βgoal-oriented = -0.162, p < 0.001; βexploratory = -0.118, 

p < 0.01). Table 19 summarizes the testing results for hypothesis 17 and 22. 

By triangulating Hypothesis 17 and 22 with respondents’ behavioural 

breadcrumbs, we seek not only to boost the internal validity of our findings but also to 

circumvent common method bias (Podsakoff et al. 2003) that can plague subjective 

measures through methodological pluralism (Dow 2012). 

Table 19. Testing Direct Hypotheses with Objective Data [N = 232] 

Hypothesis 
Goal-Oriented Search Task Exploratory Search Task 

β T-Statistics R2 Support β T-Statistics R2 Support 

H17: SRA positively 

influences SE 
0.155 3.679*** 0.025 Yes 0.107 2.724** 0.011 Yes 

H22: SC negatively 

influences SU 
-0.162 4.215*** 0.027 Yes -0.118 2.900** 0.016 Yes 

Note1: SRA → Search Result Anticipation; SC → Search Cost; SE → Search Efficiency; SU → Search Utility. 

Note2: Since the objective indicator captures the reverse of SE, the positive relationship posited in H17 should be 

supported by negative path coefficient. 

 

CHAPTER 6. CONCLUSION AND DISCUSSION 

This thesis seeks to address the lack of theory-driven investigation on the multi-

dimensional nature of online information search. We bridge prior research streams on 

information retrieval and information seeking, and redefine online information search 

                                                      
5 Since the objective indicator captures the reverse of search efficiency, the positive relationship posited in 

Hypothesis 17 should be supported by negative path coefficient. 
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behaviour as the interaction between system design and user motivation in the light of 

IFT (Pirolli and Card 1995, 1999). We further specify information search tactics and 

strategies as the cardinal components of information search behaviour and developed 

taxonomy for both. In particular, we advance a taxonomy of information search tactics 

that consists of search determination dimension (i.e., pre-defined vs. self-determined) 

and search manipulation dimension (i.e., teleporting vs. browsing). Our taxonomy of 

search tactics allows us to categorize contemporary search features in accordance with 

the types of search tactics they afford. Furthermore, we compose a taxonomy of 

information search strategies that categorizes search strategies into goal-oriented, 

exploratory, and a mix of both. We thus answer our first research question: what is 

online information search behaviour regarding tactics and strategies?  

From a perspective of technological affordance, we theorize search controls 

(i.e., search determination control and search manipulation control) and search 

affordance informativities (i.e., ostensive search affordance informativity and 

performative search affordance informativity) as the direct effects of employing 

various search tactics. Both search controls and search affordance informativities, in 

turn, contribute to the actualization of strategic goals (i.e., search efficiency and search 

utility) via facilitating search result anticipation and alleviating search cost. Last but 

not least, we also investigate how goal-oriented and exploratory search tasks shape the 

effect of different search tactics. Such investigation helps bridge online information 

search tactics and strategies. 

By conducting an online experiment on our custom-developed restaurant 

review website with participants recruited from AMT, we are able to collect both 

subjective responses and objective behavioural data to evaluate our hypotheses 
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empirically. The results of data analysis help us draw connection between search 

feature design and corresponding information search statics. For instance, our ANOVA 

and Dunnett’s T3 tests demonstrate that faceted search feature affords pre-defined 

teleporting search tactic, keyword search feature supports self-determined teleporting 

search tactic, and rank search feature enables pre-defined browsing search tactic. We 

hence provide answer to our second research question: how do online information 

search features afford corresponding online information search tactics?  

By testing both measurement and structural models that are derived from our 

research framework, we validated our hypothesized relationships. In particular, both 

pre-defined and self-determined search determination positively influence search 

determination control and ostensive search affordance informativity, except for the 

non-significant relationship between self-determined search determination and 

ostensive search affordance informativity for goal-oriented search task. Also, self-

determined search determination induces higher search determination control but 

lower ostensive search affordance informativity when compared to its pre-defined 

counterpart for both search tasks. 

On the other hand, both teleporting and browsing search manipulation heighten 

both search manipulation control and performative search affordance informativity. 

Moreover, browsing search manipulation enhances search manipulation control to a 

greater extent when compared to to its teleporting counterpart for exploratory search 

task. Furthermore, both search determination control and search manipulation control 

heighten search result anticipation while lowering search cost for both search tasks. 

Ostensive search affordance informativity facilitates search result anticipation for 

goal-oriented search task whereas performative search affordance informativity 
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alleviates search cost for exploratory search task. Last but not least, search result 

anticipation contributes positively to search efficiency, while search cost undermines 

search utility. These results allow us to answer out third research question: how can 

online information search tactics contribute to the actualization of online information 

search strategies? 

6.1. Implications for Research 

Our findings contribute to the extent literature of both information retrieval and 

information seeking in six ways. First, we bridge information retrieval research and 

information seeking research by re-defining online information search behaviour as an 

interaction between search feature design and users’ informational needs from the 

perspective of IFT (Pirolli and Card 1995, 1999). This behavioural ecology point of 

view highlights the importance of considering system design as a crucial part of online 

information search behaviour. Specifically, online information search can be 

understood as users’ adaption to search feature design; hence certain search behaviour 

only exists when corresponding search features are present. For example, when 

provided with keyword and rank search feature, users tend to adapt by adjusting their 

search behaviour on the basis of self-determined teleporting and pre-defined browsing. 

By incorporating search feature design in our research, we are able to unveil the full 

spectrum of online information search behaviour.  

Second, consistent with prior literature, we delineate online information search 

behaviour into its fundamental building blocks: search tactics and strategies. We 

advance a taxonomy of online information search tactics that consists of search 

determination (i.e., pre-defined vs. self-determined) and search manipulation (i.e., 
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teleporting and browsing) by extending Information Seeking Model (Bates 2002). In 

addition, we advance a taxonomy of online information search strategies that 

categorizes search strategies into goal-oriented, exploratory, and a mix of both on the 

basis of findings on human information search strategy and animal food search strategy. 

Our typologies of online information search tactics and strategies lay a foundation for 

our investigation into the full spectrum of online information search behaviour.  

Third, we solicited a collection of contemporary search features in accordance 

with our taxonomy of search tactics. By conducting an experiment using our custome-

developed website that implements these search features, we confirm that online 

information search tactics are enabled by corresponding search features. For instance, 

faceted search feature affords pre-defined teleporting search tactic, keyword search 

feature permits self-determined teleporting search tactic, and rank search feature allows 

pre-defined browsing search tactic. This finding further corroborates the imbrication 

between search feature design and searchers’ motivation.  

Fourth, this study proposed search controls (i.e., search determination control 

and search manipulation control) and search affordance informativities (i.e., ostensive 

search affordance informativity and performative search affordance informativity) as 

key determinants of online information search performance. Our data analysis results 

explicated the how search controls and search affordance informativities contribute to 

achieving an improved search outcome. Specifically, our findings suggest that both 

search controls (i.e., search determination control and search manipulation control) 

and ostensive search affordance informativity contribute to enhancing search efficiency. 

In particular, both search controls and ostensive search affordance informativity 

facilitate search result anticipation and in turn, makes the search process more efficient. 
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On the other hand, our findings also imply that both search controls (i.e., search 

determination control and search manipulation control) and performative search 

affordance informativity contribute to the improvement of search utility. For instance, 

both search determination control and search manipulation control as well as 

performative search affordance informativity help to reduce search costs and in turn 

make furthering a search more worthwhile. 

Fifth, we explored the influence of different search tasks (i.e., goal-oriented 

and exploratory search tasks) on online information search behaviour. By doing so, we 

uncovered how different strategic goals alter users’ preference for search tactics.  

Specifically, when undertaking goal-oriented search task, searchers tend to pay more 

attention to information scents that closely resemble the imposed search goals. Thus, 

pre-defined search determination induces more ostensive search affordance 

informativity comparing to its self-determined counterpart. In addition, while ostensive 

search affordance informativity facilitates search result anticipation, performative 

search affordance informativity reduces search cost. Moreover, conducting goal-

oriented search task compels searchers to leap directly towards the search goal via 

teleporting. On the other hand, when conducting exploratory search task, users tend to 

make use of search features in accordance with their personal preference. As such, 

search affordance informativities, which convey website’s suggestions on how to use 

the search features, pose little effect on users’ search result anticipation and search 

cost. Furthermore, exploratory searchers prefer browsing through information items 

due to their focus on exposure and comparison.  

Lastly, we supplement respondents’ subjective responses to our survey with 

their behavioural trace in the search process on our custom-made experimental website. 
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This approach allows us to circumvent the drawbacks of only using self-reported data 

or secondary data and boosts the validity of our findings. This study thus provides an 

example of methodological pluralism when investigating online phenomena in IS 

research for future research (Dow 2012). 

6.2. Implications for Practice 

Our findings also offer four executable guidelines for practitioners such as web 

designers and managers. First, considering the instrumental effects of search feature 

design on users’ online information search behaviour, we suggest that practitioners pay 

more attention to search capability as key to optimizing user experience.  

Second, our taxonomy of online information search tactics and strategies as 

well as the collection of contemporary search features can grant practitioners a tool to 

tweak the configuration of search features on their websites in accordance with the 

demand of their target users. For example, in order to win over users who seek to 

maximize the efficiency of their information search, practitioners can prioritize the 

provision of the search feature that affords pre-defined teleporting (i.e., faceted search). 

Further, our findings suggest that practitioners should prioritize the provision of a 

search feature that enables self-determined browsing search tactic if they seek to 

maximize search controls with a minimum number of search features. 

Third, our findings regarding the influence of different search tasks can draw 

practitioners’ attention to the importance of taking users’ search task into consideration. 

For instance, websites can personalize the provision of search features in a way that 

offering users who have specific search goals in mind with higher teleporting capability 

and more search affordance informativities, while providing users who wish to explore 
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with more browsing capability. We suggest practitioners to elicit users’ search tasks 

through analysing users’ past search behaviour or explicit surveys prior to offering 

customized search features. 

Lastly, our taxonomy of information search tactics can inspire web designers 

to develop novel search features in a systematic manner. For instance, designers can 

develop novel integrative search features that enable self-determined browsing in other 

contexts of information search. For instance, to allow users to search for individuals 

via traversing a social network, social networking sites can provide a search feature 

that allow users to navigate through a visualized social network (e.g., interactive social 

network browsing). Online publishers can offer users a search feature with 

visualization capability that allows users to find articles by traversing a knowledge 

network of available articles. Practitioners can also leverage the context-aware 

capability of smart devices to improve the faceted search features in mobile APPs. Like 

Google’s now-on-tap feature, the enhanced faceted search features can facilitate pre-

defined teleporting by offering context-aware information scents. 

6.3. Limitation and Future Research 

This study comes with some limitations that need to be addressed in future 

research. First, due to our deliberate choice to control information presentation across 

all variations of our experimental websites, our control for browsing search features 

(i.e., rank and interactive search features) is undermined. Specifically, we ensure that 

a list of restaurants as well as a map that indicates the location of each restaurant are 

provided across all experimental conditions. It is challenging to circumvent this issue 

because information presentation is an integral part of the search features that afford 
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browsing search manipulation. For instance, rank search feature cannot function 

without the listing of information items. Likewise, interactive search feature cannot 

work properly without superposition (e.g., display restaurants on an interactive map in 

accordance with their geographical locations). Future studies may attempt to address 

this issue by decoupling information presentation of each search feature from its search 

mechanism.  

Second, because restaurants come with well-defined attributes, adopting the 

context of online restaurant search allows us to design well-structured, consistent, and 

reliable experimental procedure, which is instrumental in ensuring the satisfactory 

internal validity of our findings. Nonetheless, choosing such an experimental context 

can potentially induce bias in our findings since restaurant search is relatively well-

structured and standardized, hence leaving limited room for personalizing search 

criteria. As a result, our manipulation for pre-defined search determination is more 

successful comparing to that for its self-determined counterpart. Future research may 

choose an alternative experimental context with higher level of flexibility for 

personalizing search criteria. 

Third, the participants that we recruited from AMT were mostly from the 

United States. Future studies may recruit participants from different cultural 

backgrounds and examine how cultural factors can shape participants’ online 

information search behaviour. 

6.4. Conclusion  

In conclusion, this thesis contributes to extent literature and practice by 

integrating search feature design and user motivation in the context of online 
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information search and developing typologies of search tactics (i.e., a combination of 

pre-defined vs. self-determined search determination and teleporting vs. browsing 

search manipulation) and strategies (i.e., goal-oriented search strategy, exploratory 

search strategy, or a mix in between). Moreover, it bridges online information search 

tactics and strategies by articulating how search tactics can contribute to the 

actualization of search strategies. To empirically validate our hypotheses, we compose 

a collection of contemporary search features to match our taxonomy of search tactics. 

We implemented these search features on our custom-made experimental online 

restaurant review website, which was populated with real restaurant details and diner 

reviews. 232 participants were recruited from AMT to complete two search tasks (i.e., 

goal-oriented and exploratory search tasks) on our custom-made experimental website. 

Their subjective responses and objective behavioural data are collected to conduct our 

data analysis.  

Our data analysis results suggest that faceted, keyword and rank search features 

can afford pre-defined teleporting, self-determined teleporting, and pre-defined 

browsing accordingly. How online information search tactics facilitate the 

actualization of strategical search goals depends on the type of search tasks. When 

conducting goal-oriented search task, users prefer search features that enable pre-

defined search determination and teleporting search manipulation search tactics that 

grant more search controls (i.e., search determination control and search manipulation 

control) and better convey search affordance informativities (i.e., ostensive search 

affordance informativity and performative search affordance informativity). In 

addition, the search controls facilitate search result anticipation, which boosts search 

effeciency, whereas the search affordance informativities alleviate search cost, which 
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is detrimental to the yield of furthering a search. Conversely, when engaging in the 

exploratory search task, users pay more attention to search features that afford self-

defined search determination and browsing search manipulation that better facilitate 

search controls and search affordance informativities. Nonetheless, only search 

controls pose influence on heightening search result anticipation and reducing search 

cost in exploratory condition. 
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