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Abstract
Mobile service providers strive to deliver personalized service while limiting
intrusiveness. Providers have thus adopted a strategy known as “overt personalization” instead of
automatic service delivery. Overt personalization mechanism offers personalized service only
after users grant assent or issue a request. Another common strategy used in personalized mobile
service is increasing transparency. Many interfaces now provide information regarding the
collection, utilization, and storage of user data. Despite their wide use, the effectiveness of these
two strategies is yet to be explored. Furthermore, individual differences relating to technological
expertise have not bee considered in this context. With this in mind, the current thesis
empirically examined the role of personalization mechanism, information transparency and
power usage in personalized mobile services, by way of a 2 (Personalization: Overt vs. Covert) x
2 (Information transparency: High vs. Low) factorial experiment with a control condition. The
experiment employed GreenByMe, a mobile application prototype that recommends nearby
environment-friendly stores. Data from the pilot study indicated that overt personalization has a
significant effect on perceived control. Data from the main study indicated a significant threeway interaction between power usage, perceived overt personalization, and perceived
information transparency on perceived ease of use. In addition, results revealed that information
transparency promotes trust, which is negatively linked with privacy concerns and positively
correlated with user engagement and product involvement. Perception of personalization plays a
significant role in increasing perceived control, which is positively associated with user
engagement. This thesis discussed the results in light of theories and design implications of
personalized mobile services, followed by limitations of the current study and directions for
future studies.
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Chapter 1.
INTRODUCTION
Upon downloading a new mobile app, a dialogue box pops up: “This app would like to
use your current location.” To proceed, you grant access. Few days later, your phone is filled
with recommended restaurants and other spots, as also discount information that you do not need.
Moreover, based on the delivered content, you are sure that the application has been tracking
your browsing history. You are now considering deleting the app. Covert personalization,
whereby the system covertly uses location and other user data to push individualized services,
has been known to alarm users.
Now consider a different scenario, where the app only recommends restaurants after you
hit the “search nearby spots” button. In other words, the system delivers the same services as the
other app you downloaded, but only when you, the user, issues a request or assents to the system
offering such services at a given time and place. Can this kind of delivery mechanism, known as
overt personalization, reduce the perceived intrusiveness of the application?
What if that dialogue box went a step further and provided you information about how
the app would use your data? In addressing perceived intrusiveness during the personalization
process, service providers have started to provide more information about the rationale behind
collecting user data. If they reveal how that data may be retrieved, used and stored, that would
likely improve the level of transparency.
Despite that both information transparency and overt personalization may alleviate users’
privacy concern, both strategies may impede user experience. Constant visual cues or action
requests that are used to address information transparency and overt personalization can interfere
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user flow. Research thus far has focused on examining the role of privacy concern in user’s
acceptance of personalized services (Xu, Teo, Tan, & Agarwal, 2010; Xu, Luo, Carroll, &
Rosson, 2011; Zhang, Wang, & Jin, 2014). More attention should be given to the psychology and
user experience during the personalization process. Indeed, theoretical understanding of user
assent and information transparency in the personalization process is crucial as personalized
mobile services proliferate.
This thesis seeks to examine the psychological effects of overt personalization and
information transparency, two common strategies adopted to mitigate privacy concerns and
enhance mobile user experience. Additionally, this study aims to explore what individual
differences may predict users’ perceptions of overt personalization and information transparency.
An experiment will be used to demonstrate their respective psychological effects. Based on the
results, implications for design of personalized services will be discussed, as also implications
for existing theoretical understanding of personalization effects.
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Chapter 2.
LITERATURE REVIEW
This section starts with definitions of personalization and recommender systems. The
current thesis argues that personalization mechanism and information transparency will have
significant effects on the user experience of a personalized mobile service. Thus, this section
discusses the concepts of personalization mechanism and information transparency as well as
their psychological effects, particularly privacy concern, perceived ease of use, user engagement,
product involvement, positive attitude toward the mobile application, behavioral intention to use
mobile the application, and purchase intention toward the recommended products. Then, this
section identifies trust and control as the two mechanisms underlying the effects of overt
personalization and information transparency. Finally, this section will raise a research question
regarding the role of power usage in users’ perception of overt personalization and information
transparency.
Personalization and Online Recommender System
Tailored content has been acknowledged as the primary appeal of personalization. Blom
(2000) defined personalization as a process that “changes the system to increase its personal
relevance to an individual or a category of individual” (p.131). Early marketing research
(Surprenant & Solomon, 1987) conceptualized personalization as a multi-dimensional construct
consisting of option personalization, programmed personalization, and customized
personalization. Option personalization is to offer customers a set of service alternatives or
choices, aiming to increase satisfaction with a wider variety. Programmed personalization is
defined as pro forma personalized messages, such as using customers’ names in the process of
delivering services. In contrast with the other two types of personalization, customized
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personalization refers to tailored treatment that intends to assist customers with the best possible
form of services, which are typically performed during interactions between service providers
and customers.
In the service industry, personalization is motivated by benefits of one-to-one marketing
and customer relationship management (Vesanen, 2007). Service representatives often practice
personalization by offering a set of service options that accommodate customers’ unique needs
(Surprenant & Solomon, 1987). Insurance companies such as ICICI-Lombard have adopted user
surveys to prepare suitable options (Arora et al., 2008). Reader’s Digest matched customer’s
preference by analyzing their demographic information as well as purchase history (Vesanen,
2007). Retailers such as Walmart sent out promotional offers based on consumer data gathered
via cash register receipt data.
Today, personalization in e-commerce is often operationalized with the use of
recommender systems, a system or feature that suggests items or services to a user (Ricci,
Rokach, & Shapira, 2011). Recommender systems originally emerged as a solution to cope with
information overload. Starting from the mid-1990s, recommender systems have been widely
used in many e-commerce platforms to support personalization (Ekstrand, Riedl, & Konstan,
2010). Along with the popularity of recommender systems, the definition of personalization has
evolved. Implementation of personalization is no longer limited to message content. Kobsa,
Koenamann and Phol (2001) specified that personalization can be applied to not only message
content, but also to the structure and presentation of the interface. Furthermore, the recommender
system, rather than the service provider, is generally assumed to be the source of personalization
(Pierrakos, Paliouras, Papatheodorou, & Spyropoulos, 2003; Sundar & Marathe, 2010).
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Means to collect consumer data also expanded from explicit channels toward implicit
channels such as purchase history, browsing history, clicking behaviors, and search patterns
(Hirsh, Basu, & Davison, 2000; Zhang, Wang, & Jin, 2014). Information from other similar
users is also used to predict preferences of a given user (Hirsh, Basu, & Davison, 2000). One
example is Amazon, an early adopter of personalized recommender systems. Behind each
“customers who bought this item also bought” section, a data-mining algorithm is used to assess
the users’ preferences based on each user’s behavior. By now, consumers are used to receiving
personalized recommendations. Facebook suggests “friends” based on users’ profiles,
connections of their current friends, and browsing history. Netflix introduces movies according
to users’ ratings, viewing history, and recommendations from their friends. Using similar means,
Pandora builds personal playlists.
Previous work on personalization is focused on the outcome of various personalization
implementations rather than the process of personalization. Surprenant and Solomon (1987)
investigated the limitations of personalized services by measuring participants’ satisfaction with
the service. They also measured evaluations of both the service provider and the service
organization. In the industry, a great amount effort has also been devoted to investigate
customers’ perception of personalized services. Malthouse and Elsner (2006) evaluated the
effectiveness of personalized marketing contacts. They found that personalized letters, which
include personalized branding message and product recommendations, receive a significantly
higher response than generic letters. Other research has centered on the quality of recommender
algorithm, such as prediction accuracy and recommendation diversity (De Reyck & Degraeve,
2003; Yuan & Tsao, 2003).
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Rampant personalization has led to privacy concerns (Unni & Harmon, 2007; Sundar &
Marathe, 2010; Xu et al., 2011; Zhang, Wang, & Jin, 2014). Known as the “personalization
paradox” (Awad & Krishnan, 2006), the tension between personalization and privacy concerns
occurs when users feel hesitant to adopt personalization technology knowing that their privacy
has to be sacrificed to provide personalized services. Designers and researchers have actively
attempted to empower users with control (Culnan & Armstrong, 1999; Sheehan & Hoy, 2000),
given that prior research has found that personalization deprives user’s control over the system
(Barkhuus & Dey, 2003). From the perspective of user control, two variants of personalization
have emerged: overt personalization and covert personalization. Both concepts are explicated in
the following section.
Overt vs. Covert Personalization
Recommender systems deliver personalized information via one or both mechanisms –
covert and overt (Bauer, Reichardt, Barnes, & Neumann, 2005; Xu, Teo, Tan, & Agarwal, 2011).
In the covert approach (i.e., proactive or push approach), the information is automatically
delivered by or on behalf of the service provider. The delivered service is personalized based on
user data and previous stated preferences. Consider a user who is heading toward a retail store.
As he or she approaches the retailer, a text message about the current discounts in the store is
sent to his or her mobile device. In other words, the location of the user will be used as
contextual cue, which helps target the user’s needs. One of the earliest examples of covert
personalization is the Zagme system, which delivers services or coupons to a user’s mobile
phone via Short Message Service (SMS). The delivered content, known as the “ZagPoints”, is
dependent on the user’s location, which is determined by their mobile cell ID (Rankin, 2002).
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The other information delivery mechanism is the overt approach, in which the system
delivers the services only upon the users issuing a request. Using the previous example, the overt
approach is triggered when the user is in proximity to the retail store, opens a mobile application
and asks for available discounts. Another example of overt personalization is AT&T’s
FamilyMap, which allows users to exchange location information by text or email. In this
interactive map, users are required to click on an individual in the friend list so that they can
exchange the location. In other words, users have to initiate a request by clicking on the user
name of a friend.
Practitioners generally prefer covert personalization to overt personalization. Because the
previous approach does not require users’ permission, service providers do not have to persuade
the users to opt in, and impulse purchase is more likely to occur (Unni & Harmon, 2007). From
the consumers’ perspective, covert personalization can be intrusive. Indeed, in addressing
perceived value of covert and overt personalization, much attention has been devoted to the
effects of personalization types on users’ privacy concerns (Unni & Harmon, 2007; Xu, Teo, Tan,
& Agarwal, 2011; O’Reilly, Duane, & Andreev, 2012). In principle, there is relative preference
for overt personalization because covert personalization induces higher privacy concern. Despite
such disadvantages, Xu and her colleagues (2011) found that the covert approach advocates
higher perceived value of information disclosure, which is positively related to higher purchase
intention.
Apart from the relative likelihood of raising privacy concerns, the distinction between
covert and overt personalization lies in the source that observes the context. Covert
personalization relies on the system to monitor and make sense of the users’ contextual
information without taking the users’ active input into consideration. In contrast, overt
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personalization is more user-driven – both the user and the system are responsible for addressing
the users’ preferences. Rather than having the system fully identify the appropriate context, users
can dictate the location and time of service delivery.
Such capability to gate-keep the personalized services is known as source interactivity
(Sundar, 2007). A more commonly used synonym of source interactivity is customization or
customizability (Denys, Piessens, & Matthijs, 2002). Traditional mass media has lower level of
customization because only a few professionals have the privilege to control the content.
Interactive media, on the other hand, offers a higher level of source interactivity. For instance,
video games have a higher level of source interactivity as it allows gamers to customize avatars
based on their preferences.
From the perspective of source interactivity, covert personalization is at a lower level
than overt personalization. This is because in covert personalization, the system fully acts as the
source and thereby customization is nearly absent. In contrast, by allowing users to gatekeep
their own personalized services, overt personalization offers a higher level of source interactivity.
Presence of source interactivity psychologically translates into sense of agency, which
refers to “the perceived ability to be the source.” Appeal of self-as-source has been confirmed in
a variety of contexts, including user-generated media, videogames, and education. Sundar, Oh,
Bellur, Jia, and Kim (2012) conducted a two-week field study, comparing the effects of active
blogging and filter blogging. The former allows users to create original blog content whereas the
latter only enables the users to filter existing content. Sundar and his colleagues found that active
blogging leads to more positive attitudes and higher level of perceived site usability.
Furthermore, in his agency model of customization, Sundar (2008) predicted that agency
leads to a higher level of involvement. Product involvement is highly dependent on the users’

8

interest or concern (Zaichkowsky, 1985; Dholakia, 2001). In the context of personalized mobile
services, it is likely that overt personalization, which is initiated by the users, will be more
representative of the users’ importance or interest. Previous research by Kalyanaraman and
Sundar (2006) also demonstrated that higher level of customization promotes involvement
toward web portal.
Drawing on the theory of Interactive Media Effects (TIME) model, Sundar and
colleagues (2014) suggested that customization is an important mechanism through which source
interactivity leads to user engagement and thus results in positive cognitive, affective, and
behavioral outcomes. Source interactivity can influence user psychology as it triggers the action
to customize the interface and content. According to this model, it can also be expected that the
capability of gatekeeping in overt personalization can lead to greater user engagement, with its
consequent psychological benefits.
Other research has shown that customization can breed satisfaction and game loyalty
(Teng, 2010). Katz and Assor (2007) found that, when meeting students’ needs, provision of
choice enhances students’ self-determination. Based on the previous findings, if self-as-source is
psychologically critical, the following hypothesis should be supported:
H1: Overt personalization will lead to a lower level of privacy concern compared to
covert personalization.
H2: Overt personalization will lead to a higher level of (a) perceived ease of use, (b) user
engagement, (c) product involvement, (d) positive attitude toward application, (e) behavioral
intention, and (f) purchase intention, compared to covert personalization.
Information Transparency
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Along with overt personalization, information transparency is a common strategy to
alleviate privacy concern and aid data practices (Schnorg, Ortlieb, & Sharma, 2014). Information
transparency represents users’ knowledge regarding collection, storage, usage and removal of
their personal information (Awad & Krishnan, 2006). Oftentimes, service providers strive to
increase information transparency via the presence of notices, privacy policies, and justifications
for data requests.
Prior research revealed that information transparency is a remedy to the personalizationprivacy concern paradox. Awad and Kirshnan (2006) found that with higher information
transparency, users are more likely to disclose their information for personalization services.
Several studies have shown that information transparency significantly mitigates privacy
concerns (Milne & Culnan, 2004; Lee & Cranage, 2011; Song, Kim, Kim, Lee & Lee, 2014;
Benson, Saridakis, & Tennakoon, 2015). In the domain of marketing, Song and her colleagues
(2015) found that users report lower privacy concern toward personalized marketing emails
when it comes with detailed explanation of data usage and an opt-out option. Benson, Saridakis,
and Tennakoon (2015) conducted a survey on the antecedents of social media users’ information
disclosure intention. Results indicated that presence of privacy notices, which include security
features, third party privacy seals, the content of privacy statements, and the content of privacy
seals, is positively associated with information disclosure.
Transparency, also known as the heuristic of “visibility of the system,” has been a widely
adopted usability design principle (Nielsen & Molich, 1990), with user studies showing that
transparency raises usability (e.g., Shina & Swearingen, 2002). Prior research (Cramer, Evers, &
Ramlal et al., 2008) has also found that offering explanations on how the recommender system
will utilize user data and produce recommendations can increase perceived understanding of the
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system, a key element of perceived ease of use. In fact, a recent user study on Facebook News
Feed revealed that users’ awareness toward the algorithm outcomes leads to more active
engagement (Eslami, Rickman, Vaccaro et al., 2015).
The benefits of transparency can be expanded from the recommender system to the
recommendations made by the system. Previous research revealed that transparency of
recommender systems is a determining factor for acceptance of the recommended products or
services (Cramer, Evers, & Ramlal et al., 2008). Higher level of transparency assists users in
understanding their own preferences (Kramer, 2007). Thus, it is likely that recommendations
resulting from a transparent process are reflective of users’ individual interest and preferences.
Apart from research on recommender systems, prior studies on privacy have found that
an overview of privacy information induces positive perception and stronger behavioral intention
of the website or application (Tsai, Egelman, Cranor, & Acquisti, 2007; Miyazaki, 2008; Lee &
Cranage, 2011; Ponte, Carvajal-Trujillo, & Escobar-Rodríguez, 2015). Miyazaki (2008) found
that the presence of cookie disclosure statements leads to higher level of usage intention and
intended recommendation. In the context of e-tourism, Ponte, Carvajal-Trujillo, and EscobarRodríguez (2015) found that presence of privacy policies on travel websites is positively linked
with perceived security, which is further associated with trust, perceived value, and purchase
intention.
Based on these previous findings, the following hypotheses are proposed:
H3: High information transparency will lead to a lower level of privacy concern
compared to low information transparency.
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H4: High information transparency will lead to a higher level of (a) perceived ease of use,
(b) user engagement, (c) product involvement, (d) positive attitude toward application, (e)
behavioral intention, and (f) purchase intention, compared to low information transparency.
Perceived Control
Both overt personalization and information transparency enable users to control their
interactions more actively. Psychologically, sense of agency can lead to perceived control
(Sundar, 2008). Via sense of agency, higher level of customizability can lead to higher level of
perceived control. In the context of recommender system, then, agency maybe an underlying
psychological path between personalization and user engagement as it imbues a sense of control.
In the domain of technology-assisted learning, Lepper and Chabay (1985) found that the
presence of opportunities to initiate actions, such as providing feedback, is associated with
learners’ perceived control. Such findings support the prediction that, in overt personalization,
users have higher control over the system than in covert personalization.
Information transparency can also translate into perceived control. Drawing on Averill’s
(1973) theory of control, information input offers users higher level of cognitive control. As one
of the three types of personal control, cognitive control refers to an individual’s interpretation of
potentially harmful events. When coping with stressful situations, information gain can help an
individual evaluate the event and thus mitigate stress. Given that information transparency refers
to users’ overview of the collection, storage, usage and removal of their personal data, it can be
assumed that perceived control derives from high information transparency.
Perceived control is crucial to psychological functioning. A wealth of psychology
research has identified perception of personal control as a predictor to positive psychological
outcomes, ranging from health to personal adjustment (Skinner, 1996). Research has also
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discovered that personal control is a predictor of intrinsic motivation (Fisher, 1978). It has also
been found that human beings have the desire to gain or maintain control over their environment.
The theory of effectance motivation by White (1959) posits that it is a human motive to control
and affect one’s surroundings. Extrapolating such findings to communication research, many
scholars have agreed that user control is a key feature of interactive technologies (McMillan &
Hwang, 2002; Sundar 2008; Hoffman & Novak, 2010). In fact, control is seen as a distinct
gratification obtained by using contemporary communication technologies (Sundar & Limperos,
2013).
Presence of user control is also of great importance in interface design. User control has
been considered as one of the fundamental design principles of user interfaces (Nielsen, 1994;
Shneiderman, 1997). This principle has been applied in recommender systems. A series of user
studies by Alpert, Karat, Karat, Brodie, and Vergo (2003) revealed that lack of user control on
personal data and interaction hinders consumers’ personal information disclosure and willingness
to perform transactions. Similarly, Van Setten, Pokraev, and Koolwaaij (2004) reported that
perception of loss of control leads to lower level of perceived usefulness.
Apart from a boost in usability, user control is found to be an effective remedy for users’
privacy concerns. Zhang, Wang, and Jin (2014) found that user control significantly increases the
perceive value of information disclosure. Their study also found that when user data is collected
via explicit channels (e.g., product ratings), users of online recommender system report
significantly lower privacy concerns with the presence of user control.
Perceived control, then, represents the extent to which users feel in control of their
interaction with the system (deCharmes, 1968). Furthermore, perceived control is often achieved
via predictability (Rothbaum, Weisz, & Snyder, 1982; Baronas & Louis, 1988). In comparison
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with the covert approach, the overt approach offers higher level of predictability. As users
observe the context and initiate the request, they can expect that they are able to receive services
related to their needs and geographical locations. In contrast, with covert personalization, users
are less capable of predicting the outcome after their preferences are specified. Similarly, in
comparison with low information transparency, high information transparency offers higher level
of predictability. With more information regarding how their personal data will be collected,
storage, used, and removed, users are more capable of predicting the outcome of disclosing their
information. Hence, the following hypotheses are proposed:
H5: Perceived control will mediate the effects of overt personalization on the outcome
variables, including (a) privacy concern, (b) user engagement, (d) product involvement, (e)
positive attitude application, (f) behavioral intention, and (g) purchase intention.
H6: Perceived control will mediate the effects of information transparency on outcome
variables, including (a) privacy concern, (b) user engagement, (d) product involvement, (e)
positive attitude application, (f) behavioral intention, and (g) purchase intention.
Trust
The current study posits that overt personalization and information transparency have
significant effects on user experience via trust. Previous studies have addressed trust as a
multidimensional construct that consists of dispositional trust, institutional trust, and
interpersonal trust. Interpersonal trust refers to the belief that the trustees are beneficial to the
trusters. Furthermore, it can be affected by both institutional trust and dispositional trust. The
former refers to an individual’s trust belief toward the institutional environment, whereas the
latter can be seen as a personal difference that describes a person’s tendency to trust. Previous
research agreed that interpersonal trust is composed of three components: benevolence (i.e.,
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trustee are willing to act in the interest of the truster), integrity (i.e., trustee promise keeping and
honesty), and competence (i.e., capability of the trustee to cater to the truster’s needs) (Mayer et
al., 1995; Gefen, 2002; McKnight et al., 2002; Wang & Benbasat, 2005).
Human-computer interaction research suggests that media technology, including
recommender system, is often perceived as a social actor and an object of interpersonal trust
(Reeves & Nass, 1996; Nass & Moon, 2000; Wang & Benbasat, 2007). For example, Wang and
Benbasat (2005) showed that online shoppers tend to view e-commerce recommender system as
social actors, perceive human characteristics of the system, and establish interpersonal trust
toward the system.
Trust has been recognized as a key factor of success in the context of e-commerce due to
its robust correlation with customer’s attitude, purchase intention, and return to the website
(McKnight & Chervany, 2001; Gefen, Karahanna, & Straub, 2003; Tan & Sutherland, 2004). As
an increasing number of recommender systems are integrated into e-commerce websites, trust
toward recommender systems has emerged as a critical component of user experience evaluation
(Xiao & Benbasat, 2007; Pu, Chen, & Hu, 2012; Knijnenburget, Willemsen, Gantner, Soncu, &
Newell, 2012). Prior research on recommender systems has also found that a high level of
perceived trust strengthens users’ intention to adopt the recommender system (Komiak, Wang, &
Benbasat, 2004).
One common design strategy to increase trust in a recommender system is to present
users with a higher level of control (West et al., 1999). Research has addressed the positive
association between control and trust. For example, Das and Teng (1998) suggested that control
can positively affect trust via decreasing uncertainty. Komiak, Wang, and Benbasat (2004)
extended such means of uncertainty reduction to online recommender systems and found that
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presence of control contributes to consumers’ level of trust toward the system. Similarly, Wang
and Benbasat (2007) posited that users’ control during their interaction with recommender
systems can lead to trust.
Apart from user control, perceived ease of use has been identified as one of the
antecedents of trust (Fogg et al, 2001; Gefen, Karahanna, & Straub, 2003; Koufaris & HamptonSosa, 2004). In the context of e-commerce, ease of use, as an interface feature, is often perceived
as an indicator of the service provider’s competence (Gefen, Karahanna, & Straub, 2003;
Koufaris & Hampton-Sosa, 2004; Chen & Barnes, 2007). For example, Koufaris and HamptonSosa (2004) found perceived ease of use to be a significant predictor of initial trust toward an
online company. Chen and Barnes (2007) further confirmed that easily understood information
on a website can significantly increase online trust, and positively affect purchase intention. The
literature review reveals that both perceived control and perceived ease of use are linked with
perceived trust. Hence, the following hypotheses are proposed:
H7: Trust will mediate the relationship between perceived control and (a) privacy
concern, (b) user engagement, (c) product involvement, (d) positive attitude toward application,
(e) behavioral intention, and (f) purchase intention.
H8: Trust will mediate the relationship between perceived ease of use and (a) privacy
concern, (b) user engagement, (c) product involvement, (d) positive attitude toward application,
(e) behavioral intention, and (f) purchase intention.
Power Usage
While control is desirable in principle, not every user craves for it. Perceiving control is
more important for so-called “power users” whereas low power users are simply interested in
convenience (Sundar & Marathe, 2010). Power users can be viewed as individuals who use the
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technology innovatively, efficiently and thoroughly (Zhong, 2013). According to Marathe and
colleagues (2007), power usage consists of four aspects in technology use: motivation, efficacy,
expertise, and behavior. High power users are experts who are highly motivated to use
technologies. They are more likely to be interested in new technologies. In comparison, low
power users are less interested in technology. These differences moderate their responses to
customization and personalization (Sundar & Marathe, 2010). Therefore, we included power
usage as a control variable in this study and propose the following research question:
RQ1: Does power usage affect the perception of (a) overt personalization and (b)
information transparency?
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Chapter 3.
PRETEST
The current study was one of the first studies to empirically explore the psychological
effects of overt personalization and information transparency. Thus, we recognized a pretest was
needed to ensure that the manipulations were effective.
Method
In this pretest, a 3 (personalization: overt vs. covert vs. control) x 2 (information
transparency: high vs. low) full-factorial, between-subject online experiment was conducted.
Insights from the questionnaire, instructions, and stimuli of this pretest were then used to design
the study procedure and stimuli.
Participants. We recruited participants (N = 62) from an undergraduate communication
class at a large university in the Northeast United States. Each participant was given extra credits
for participation. The majority of the participants were Caucasian (74.2%) and female (66%).
They ranged in age from 18 to 24 years old (M = 19.85, SD = 1.252).
Procedure. For the pretest, the administered experiment consists of three steps: a multiscreen walkthrough, an interaction session, and a questionnaire. In the first step, upon giving
their consent, participants were informed that the purpose of the study is to evaluate the
prototype of Delicoupon, a mobile service providing recommendations of local businesses. Then,
we showed the participants a multi-screen walkthrough that demonstrated application features
and the means to interact with screenshots. Subsequently, in the second step, participants were
randomly assigned to one of the six conditions. In each condition, we asked participants to
interact with the prototype. Finally, in the third step, we asked participants to fill out a
questionnaire, which included measures of control variables, measures of outcome variables,
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manipulation checks, and demographics. Each participant received a response code at the end of
the questionnaire. Each participant received extra credits once the correct code was entered.
Stimulus. We created six versions of Delicoupon. Each prototype started with an alert
box requesting location access and a series of walkthrough screens introducing the function of
the application. Afterwards, participants would be exposed to a login page, and then the
interaction session, which consisted of a selection menu of distance, a selection menu of store
type, and a personalized result based on the participants’ choices. We operationalized
manipulation of information transparency as the presence or absence of information regarding
data usage. We operationalized manipulation of overt personalization as the presence or absence
of the third selection menu offering additional services and screens appropriately linked from
that menu. Participants in overt condition would see the selection menu of additional services
and pull the additional service(s) they were interested in via this menu. For participants in the
covert conditions, participants would not see the third selection menu. Hence, the additional
services would be pushed to the participants. In the control condition, all selection menus were
absent. Participants would see the walkthrough screens, the alert box requesting access to
location, the personalized result, and at least one screen of additional services.
Measures. Because the main purpose of the pretest is to test the effectiveness of the
operationalization, this section includes the manipulation check scales used in the pretest. A full
list of measures used in the pretest can be found in Appendix A. All measures consisted of items
on a seven-point Likert scale.
Manipulation check of overt personalization. We asked participants to indicate their
agreement to the following statements: “With Delicoupon, I can access relevant services when I
need them,” “Delicoupon proactively provides recommendations even without me asking for
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them,” “I have control over what Delicoupon recommends to me,” “The recommendations
provided by Delicoupon are based on my request,” and “I can dictate which personalized
recommendation I want to receive” (! = .914).
Manipulation check of information transparency. We measured information
transparency with 3 items ranging from “Strongly disagree = 1” to “Strongly agree = 7.” The
scale included items such as “Delicoupon allows the user to know how the user’s information is
going to be used,” “With Delicoupon, I know exactly what will be done with my data,” and
“Delicoupon was very transparent in its operations” (! = .89).
Manipulation Check Results and Insights
In this section, we will only present the results of manipulation checks because the main
purpose of the pretest was to know whether the manipulations were psychologically effective.
Two one-way analyses of variance (ANOVA) were performed to check the manipulations.
Results indicated that there was no significant difference of perceived overt
personalization among the covert, overt, and control conditions, F(2, 59) = .517, p = .708, !!!
= .022. Similarly, the analyses showed no significant difference of perceived information
transparency between high information transparency and low information transparency
conditions, F(1, 60) = .283, p= .262, !!! = .021.
Based on the results of the pre-test, the following revisions were made to improve the
effectiveness of the operationalization. First, we changed the theme of the stimulus application
from a restaurant recommendation application to an eco-friendly store recommendation
application. The rationale was that the use of a less common theme could alleviate the generally
positive perception toward the recommended stores. Second, to highlight the difference between
personalization conditions and the control condition, we removed any cues of user control in the
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control condition. Screen texts with the words “Personalized recommendations based on your
preferences” and “Default recommendation” were added to the personalization condition and the
control condition respectively. To avoid inducing user control, information transparency cues
were also removed in the control condition. As a result, the control condition became the most
covert condition and the fifth condition. Third, to increase the contrast between overt
personalization conditions and covert personalization conditions, we changed screen flows. We
removed all walkthrough screens. Furthermore, we removed select menus in covert
personalization conditions. Finally, we revised some items of the manipulation check questions.
We made sure that the items are directly related to the manipulated concepts and easy to
understand for the users.
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Chapter 4.
PILOT STUDY
To ensure all the changes were effective, we administered the pilot study. Furthermore,
data gathered in the pilot study were used to test the hypotheses. Insights gained from the pilot
test were then used to improve the stimuli and procedure in the main study.
Method
In the pilot study, five conditions were administered. A two (personalization: covert vs.
overt) x two (transparency: high vs. low) factorial between-subject design was supplemented
with a control condition that did not have overt personalization and information transparency
manipulations.
Participants. We recruited participants (N = 82) from Amazon’s Mechanical Turk. We
limited participants to US residents with a HIT approval of over 90%. Any participant younger
than18 would be considered ineligible for this study. Each participant who completed the
experiment received one dollar as compensation. The majority of the participants were
Caucasian (78%) and male (64.6%). They ranged in age from 19 to 50 years old (M = 32.34, SD
= 10.56).
Procedure. The administered experiment consisted of three steps: answering a prequestionnaire, interacting with a prototype, and answering a post-questionnaire. First,
participants were led to an online pre-questionnaire after their informed consent was obtained.
Each participant was asked to enter the last four digits of their mobile phone number as an
identification number. Different from the pretest, we measured dispositional trust, institutional
trust, and power usage in the pre-questionnaire. This is to avoid the potential effect of
experiment stimuli on institutional trust, dispositional trust, and power usage. We also added
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previous experience with mobile applications in this step, so the pre-questionnaire could be
framed as a brief survey before interaction with the application. At the end of the questionnaire,
participants would interact with a prototype of GreenByMe, a mobile application for
recommending local eco-friendly stores that was under development at the time of data
collection.
For the second part of the study, participants were randomly assigned to one of the five
conditions. In each condition, we asked participants to interact with the prototype of
GreenByMe. We also asked all participants to try as many functions as they can. Upon reaching
the last screen of the prototype, participants would see the post questionnaire. Participants were
required to enter the last four digits of their mobile phone number again. We measured
manipulation checks, perceived control, perceived ease of use, privacy concern, trust, user
engagement, attitude toward the application, product involvement, purchase intention, behavioral
intention, perceived informativeness and demographics. After participants submitted the postquestionnaire, we used the given four digits to verify their submissions in both the pre- and postquestionnaires. Upon verification of full participation, participants would receive one dollar.
Stimulus. We created five versions of GreenByMe prototypes. In spite of the
manipulations of overt personalization and information transparency, all five versions of
prototype contained identical screen layout on a black iPhone template. Each condition started
with a welcome screen, which can be seen in Figure 1. In the factorial conditions, we presented
an alert box requesting access to the participants’ location and a sign-in page after the welcome
page.
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Figure 1 Welcome screen of GreenByMe

Figure 2 Treatment screens used in overt personalization conditions (selection menu for
distance and selection menu for store type)
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Figure 3 Three screens of the nine available personalized results

Figure 4 Treatment screen used in overt personalization conditions (selection menu for
additional services)
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Figure 5 Screens of additional services
Manipulation of overt and covert personalization. To manipulate the overt
personalization cue, we presented a total of three selection menus. The first two selection menus
appeared after the login page, allowing participants to choose a preferred store type (groceries,
clothing, or home and garden) within preferred distance (walking, biking, or driving). Both
selection menus are shown in Figure 2. Once the participants indicated their preferences, a ecofriendly store would be recommended based on the participants’ choices, as shown in Figure 3.
Subsequently, a third selection menu of additional services (nearby spots, deals, or friends) was
presented. As shown in Figure 4, participants could pull additional services if needed. Screens of
these three additional services are shown in Figure 5. Along with the recommended location and
the additional services, a statement saying “Personalized recommendation based on your
preferences” was presented as a personalization cue, serving as a contrast to the control condition.
In covert personalization conditions, the three selection menus were absent.
Recommended location and the additional services were automatically shown. In other words, all
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personalized results were pushed to the participants. The recommended location was randomly
selected from the nine personalized results available in the overt conditions. Screen flow
diagrams of the overt personalization and covert personalization conditions are presented in
Figure 6 and 7.

Welcome

Selection menu
for
distance

Location
access request

Login

Selection menu
for
store type

Recommended
location

Selection menu
for
additional
service

Additional
services
(if selected)

Figure 6 Screen flow of overt personalization conditions

Welcome

Location access
request

Login

Recommended
location

Additional
services

Figure 7 Screen flow of covert personalization conditions
Manipulation of information transparency. We manipulated the information
transparency cues by the presence or absence of information regarding data usage. We embedded
one information transparency cue in the alert box requesting access to participants’ location. The
other cue was presented as an alert box after participants logged in to the mobile application,
which informed the users that their addresses would be used to enhance service quality. Finally,
the third cue was presented as an alert box after participants finished viewing the additional
27

services. It reminded the users that their history would be used for online experience
enhancement. All the information transparency cues can be found in Figure 8.

Figure 8 Treatment screens used in high transparency conditions
Control. In the control condition, we presented screens that were yoked to those in the
factorial conditions. Each participant therefore received a recommended location selected from
the nine results available in the factorial conditions. In addition, some of the participants received
screens of additional services. In contrast with the factorial conditions, a statement saying
“Default recommendation” was presented along with the recommended location and the
additional services.
Measures. All measurements consisted of items on a seven-point Likert scale. All items
of the measurement instrument can be found in Appendix B.
Manipulation check.
Manipulation check of overt personalization. Manipulation check of personalization
mechanism consisted of three items, asking participants to indicate their agreement to the
following statements: (1) “GreenByMe proactively provides recommendations even without me
asking for them;” (2) “GreenByMe provides personalized service(s) based on my request;” (3)
“With GreenByMe, I can dictate which personalized service(s) I want to receive” (! = .47). We
conducted a principal components analysis upon the three items. Two principal components were
extracted. Theoretically, the second and third items, which measured perceived overt
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personalization, should load in the same component and distinct from the first item, which
measured perceived covert personalization. Instead, results revealed that the first item along with
the second item scored high in component one, whereas the third item scored higher in
component two (Table 1). This indicates that the second item, with the wording “based on my
request,” did not psychologically translate into perceived overt personalization. Based on the
result, the second item was removed in the final experiment because it appeared to be redundant
with the first item.
Table 1
Component Matrix of the Personalization Manipulation Check Scale
Item
1
2
3

GreenByMe proactively provides recommendations even without me asking
for them
GreenByMe provides personalized service(s) based on my request
With GreenByMe, I can dictate which personalized service(s) I want to
receive

Component
1

2

.913

-.103

.911

.121

-.016

.996

Manipulation check of information transparencyWe measured manipulation check of
information transparency using three items, including “GreenByMe allows the users to know
how their location information will be used,” “GreenByMe allows the users to know how their
preferences will be used,” and “GreenByMe allows the users to know what will be done with
their data” (! = .96).
Mediating variables.
Perceived control. Perceived control was measured with ten items adapted from Marathe
and Sundar (2011). Examples include “I was able to control my interaction with GreenByMe”
and “GreenByMe was responsive to the actions that I initiated (or performed)” (! = .96). A list
of all the items can be found in Appendix B on page 89.
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Perceived ease of use. Perceived ease of use was measured using four items developed by
Davis (1989). We asked participants to indicate their agreements with the statements if they were
actually using GreenByMe. Sample items include “It would be clear and understandable how to
interact with GreenByMe” and “I would find GreenByMe easy to use” (! = .91). A list of all the
items can be found in Appendix B on page 89.
Privacy concern. Privacy concern was measured using four items adapted from Dinev
and Hart (2006). We asked participants to indicate their agreements with the statements if they
were actually using GreenByMe. Examples include “I would be concerned that the information I
submit to GreenByMe could be misused” and “I would be concerned about providing
information to GreenByMe because of what others might do with it”(! = .97). A list of all the
items can be found in Appendix B on page 89.
Trust. Trust was measured with ten items adapted from Koh and Sundar (2010), which
were first developed by McKnight and colleagues (2002). The adapted scale consisted of three
elements: benevolence, which addressed the belief that the trustee is willing to act in the truster’s
interest, and included three items such as “I believe that GreenByMe would act in my best
interest;” integrity, which addressed the belief that the trustee is honest and will keep their
promise, and included three items such as “GreenByMe is truthful in its dealing with me;”
competence, which addressed the belief that the trustee is capable of stratifying the truster’s
needs, and included four items such as “GreenByMe is competent in providing recommendations”
(! = .97). A list of all the items can be found in Appendix B on page 90.
Dependent variables.
User engagement. Measures of user engagement was adapted from Oh and colleagues
(2014), which was first developed by Agarwal and Karahanna (2000). Agarwal and Karahanna
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identified four dimensions and we used three of the four dimensions to measure user engagement
in the present study: fun, which addressed the enjoyment and interest users perceived while
interacting with the interface, consisted of five items such as “I had fun interacting with
GreenByMe;” immersion, which addressed the absorption into the interaction experience and the
capability of ignoring distractions, consisted of three items such as “While interacting with
GreenByMe, I was able to block out most other distractions;” time transformation, which
addressed the ability to lose track of time, consisted of three items such as “Time appeared to go
by very quickly when I was interacting with GreenByMe” (! = .95). A list of all the items can be
found in Appendix B on page 90.
Product involvement. Participants’ perception of the recommended location(s) was
measured using six semantic items adapted from Zaichkowsky (1985), including “Unimportant –
Important” and “Doesn’t matter – Matter”(! = .95). A list of all the items can be found in
Appendix B on page 90-91.
Attitude toward application. Measure of attitude toward application was adopted from
Sundar and Kalyanaraman (2004). It consisted of 10 adjectives ranging from “describes very
poorly =1” to “describes very well = 7.” These adjectives included “appealing,” “good,” and
“favorable” (! = .98). A list of all the items can be found in Appendix B on page 91.
Behavioral intention. Behavioral intention to use GreenByMe was measured using eight
items adapted from Hu and Sundar (2010). The measures consisted of items such as “I would
discuss GreenByMe with my friends when it is available” and “I would recommend GreenByMe
to others when it is available.” Additionally, we used three items to measure participants’
behavioral intention to use the additional service(s), such as “I would consider GreenByMe if I
need to search for additional nearby eco-friendly stores in the future” and “I would consider
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GreenByMe if I need to search for deals in eco-friendly stores the future” (! = .98). A list of all
the items can be found in Appendix B on page 91.
Purchase intention. Purchase intention was measured with four semantic differential
items adapted from Bearden, Lichtenstein and Teel (1984). We asked participants to indicate
their likelihood to visit the recommended location(s). Sample items included “Unlikely – Likely”
and “Improbable – Probable”(! = .95). A list of all the items can be found in Appendix B on
page 91.
The correlation between all outcome variables in the pilot study can be found in
Appendix D on page 99.
Control variables.
Previous experience with mobile applications. Participants’ prior experience with mobile
applications was measured using the following question “Of the applications you currently have
installed on your smartphone, how many have you used in the past week?”
Power usage. Power usage was measured with 15 items adapted from Marathe and
colleagues (2007). Power usage addressed the motivation, expertise, efficacy, and usage of
technologies. Sample items included “I make good use of most of the features available in any
technological device” and “I have to have the latest available upgrades of technological devices
that I use” (! = .91). A list of all the items can be found in Appendix B on page 94.
Institutional trust. Institutional trust was measured using ten items adapted from
McKnight and colleagues (2002). Institutional trust addressed participants’ perception of the
Internet. Sample items included “I feel assured that legal and technological structures adequately
protect me from problems on the Internet” and “I feel good about purchasing things online” (!
= .95). A list of all the items can be found in Appendix B on page 93-94.
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Dispositional trust. Dispositional trust was measured using eight items adapted from
McKnight and colleagues (2002). Dispositional trust addressed participants’ tendency to trust.
Sample items included “People really care about the wellbeing of others” and “I think people
generally try to back up their words with their actions” (α = .93). A list of all the items can be
found in Appendix B on page 93.
Perceived informativeness Perceived informativeness was measured using three items
adapted from Kim and Lennon (2000). The three items included (1) “GreenByMe contained very
much information,” (2) “From interacting with GreenByMe, I knew a great deal about ecofriendly store,” and (3) “The application was very informative” (! = .34). Upon examination of
the reasons for the low internal consistency, we decided to remove the first two items because
they are not directly related to perceived informativeness.
Demographics. Participants’ age, gender, ethnicity, education level, and income level
were measured. A list of all the items can be found in Appendix B on page 97-98.
Results
Manipulation check results. This section will present the results of the manipulation
checks to help readers gain a better understanding of the stimuli and measures employed in the
main study. Other results found in the pilot study will be discussed in the Results chapter.
We performed two one-way ANOVAs with the revised scales to determine whether the
manipulations of overt personalization and information transparency were effective. Results
indicated that the manipulation of overt and covert personalization was successful. There was a
significant difference of perceived overt personalization between the overt, covert, and control
conditions, F(2, 79) = 15.74, p < .001, !!! = .28. Participants in the overt condition perceived a
significantly higher level of overt personalization (M = 4.19, SD = .97) than participants in the
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covert condition (M = 2.81, SD = 1.15). However, as shown in Table 2, those in the control
conditions (M = 3.47, SD = .69) were not significantly different from the other two conditions.
Table 2
Manipulation Check in Pilot Study – Perceived Overt Personalization
Condition
Overt
Covert
Control
M
4.19a
2.81b
3.47ab
SD
.97
1.15
.69
F(2, 79) = 15.74, p < .001, !!! = .28
Note: Using Tukey-Kramer HSD post hoc comparisons, means with no lower case subscript in
common differ at p < .05.
Results also showed that there was a significant difference of perceived information
transparency between high information transparency conditions and low information
transparency conditions, F(2, 79) = 6.39, p < .05, !!! = .14. As shown in Table 3, Participants in
high information transparency conditions perceived higher level of information transparency (M
= 4.81, SD = 1.76) than those in the low information conditions (M = 3.45, SD = 1.75) and the
control condition (M = 3.25, SD = 1.83).
Table 3
Manipulation Check in Pilot Study – Perceived Information Transparency
Condition
Low
High
Control
M
3.45a
4.81b
3.25b
SD
1.75
1.76
1.83
F(2, 79) = 6.39, p < .05, !!! = .14
Note: Using Tukey-Kramer HSD post hoc comparisons, means with no lower case subscript in
common differ at p < .05.

Given the result, we revaluated the stimuli and took off the third information
transparency cue that read “Your user history will be used and stored to personalize your online
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experience in the future.” The rationale behind such change was that the word “personalize”
might expand the effect of the cue from offering high information transparency to offering covert
personalization.
Hypothesis testing.
Overt personalization. We examine H1 and H2 using a multivariate analysis of variance
(MANOVA). As shown in Table 4, results indicated that none of the hypotheses were supported
in the pilot study, Wilk’s ! = .78, F(14, 146) = 1.42, p = .15. We also ran a series of Multivariate
analysis of covariance (MANCOVA) to examine H1 and H2. That is, we examined whether the
outcome variables varied as a function of overt personalization, controlling for power usage,
Wilk’s ! = .78, F(14, 144) = 1.38, p = .17; institutional trust, Wilk’s ! = .77, F(14, 144) = 1.46,
p = .14; or dispositional trust, Wilk’s ! = .78, F(14, 144) = 1.36, p = .16.
Table 4
Effects of Overt Personalization in Pilot Study
Hypotheses

F-ratio

H1: Overt personalization will lead to a lower level of
privacy concern compared to covert personalization.
H2: Overt personalization will lead to a higher level of
(a) perceived ease of use,
(b) user engagement,
(c) product involvement,
(d) positive attitude toward application,
(e) behavioral intention,
(f) and purchase intention,
compared to covert personalization.

Significance
level (p)

Effect size
(!!! )

2.06

0.13

.05

.18
42
.02
1.38
.34
.51

.84
.66
.98
.26
.71
.60

< .001
.01
< .001
.03
.01
.01

Information transparency. We examined H3 and H4 using a MANOVA. Results
indicated a significant multivariate effect of information transparency on the outcome variables,
Wilk’s ! = .71, F(14, 146) = 1.98, p = .02. As shown in Table 5, the following one-way
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ANOVA tests revealed a marginally significant effect of information transparency on privacy
concern (Figure 9). Hence, H3 was marginally supported, yet H4 was not supported in the pilot
study. A series a ANCOVA for H3 and H4 revealed that information transparency has a
multivariate effect on the outcome variables when controlling for power usage, Wilk’s ! = .77,
F(14, 144) = 1.93, p = .03; institutional trust, Wilk’s ! = .71, F(14, 144) = 1.91, p = .03; or
dispositional trust, Wilk’s ! = .71, F(14, 144) = 1.93, p = .03. However, the following one-way
ANOVA indicated that information transparency did not have a significant main effect on any of
the outcome variables.
Table 5
Effects of Information Transparency in Pilot Study
Hypotheses
H3: High information transparency will lead to a lower
level of privacy concern compared to low information
transparency.

Privacy
Concern

H4: High information transparency will lead to a
higher level of
(a) perceived ease of use,
(b) user engagement,
(c) product involvement,
(d) positive attitude toward application,
(e) behavioral intention,
(f) and purchase intention,
compared to low information transparency.

4.47
Low

3.63
High

F-ratio

Significance
level (p)

Effect size
(!!! )

3.00

.056

.07

.20
.50
4.34
1.86
1.17
2.41

.82
.61
.37
.16
.32
.09

.01
.01
.02
.03
.03
.06

3.28
Control

Figure 9 Effects of information transparency on privacy concern
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Perceived control. H5 predicted that perceived control would mediate the effects of overt
personalization on the outcome variables; H6 predicted perceived control would mediate the
effects of information transparency on the outcome variables. We deployed two SEM analyses to
test the hypotheses. Each SEM involved bootstrapping procedures using 2000 samples and 95%
bias-correct confidence intervals. The model fit of the SEM for H5 was ! ! = 626.053, df = 318,
p < .0001, RMSEA = .109, CI = .097 - .122, CFI = .909; the model fit for the SEM for H6 was
! ! = 625.144, df = 318, p < .0001, RMSEA = .109, CI = .097 - .122, CFI = .909. Figure 10 and
11 illustrate the models with standardized path coefficients. As shown in Table 6, results
indicated that all the indirect effects predicted by H5 were significant, whereas those proposed
by H6 were not. Thus, H5 was supported yet H6 was rejected in the pilot study.

Product
Involvement
.59***
Overt
personalization

. .33

Perceived
Control

Behavioral
Intention
.73***
- .37***
.72***

Privacy
Concern

.63***
.55***
Positive Attitude
toward
Application

Purchase
Intention

User
Engagement

*p < .05, **p < .01, *** p < .001

Figure 10 SEM for predicting perceived control as mediator between overt personalization
and the outcome variables in pilot study
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Product
Involvement
.73***

.59***
Information
transparency

.06

Behavioral
Intention

Perceived
Control

- .37
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Figure 11 SEM for predicting perceived control as mediator between information
transparency and the outcome variables in pilot study
Table 6
Indirect Effects through Perceived Control as the Mediator in Pilot Study
Hypotheses Path
Coefficient
(β)
H5(a)
Overt personalization → perceived control →
- .12
privacy concern
H5(b)
Overt personalization → perceived control →
.23
user engagement
H5(c)
Overt personalization → perceived control →
.19
product involvement
H5(d)
Overt personalization → perceived control
.21
positive attitude toward application
H5(e)
Overt personalization → perceived control →
.24
behavioral intention
H5(f)
Overt personalization → perceived control →
.18
purchase intention
H6(a)
Information transparency → perceived control →
- .02
privacy concern
H6(b)
Information transparency → perceived control →
.05
user engagement
H6(c)
Information transparency → perceived control →
.04
product involvement
H6(d)
Information transparency → perceived control
.04
positive attitude toward application
H6(e)
Information transparency → perceived control →
.05
behavioral intention
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Significance
(p)
.02
.02
.01
.02
.02
.01
.56
.60
.62
.58
.59

H6(f)

Information transparency → perceived control →
purchase intention

.04

.62

Trust. H7 proposed that trust would mediate the effects of perceived control on the
outcome variables; H8 proposed that trust would mediate the effects of perceived ease of use on
the outcome variables. To test the hypotheses, we deployed two SEM analyses, which involved
bootstrapping procedures using 2000 samples and 95% bias-correct confidence intervals. The
model fit of the SEM for the effects of perceived control was ! ! = 649.94, df = 370, p < .001,
RMSEA = .097, CI = .084 - .109, CFI = .929; the model fit the SEM for the effects of perceived
ease of use was ! ! = 734.99, df = 398, p < .001, RMSEA = .102, CI = .091 - .114, CFI = .916.
The models with standardized path coefficient are shown in Figure 12 and 13. As shown in Table
7, results revealed that all the indirect effects proposed by H7 and H8 were significant. Thus H7
and H8 were supported in the pilot study.
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Figure 12 SEM for predicting trust as mediator between perceived control and the outcome
variables in pilot study
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Figure 13 SEM for predicting trust as the mediator between perceived ease of use and the
outcome variables in pilot study
Table 7
Indirect Effects through Trust as the Mediator in Pilot Study
Hypotheses Path
H7(a)
H7(b)
H7(c)
H7(d)
H7(e)
H7(f)
H8(a)
H8(b)
H8(c)
H8(d)
H8(e)
H8(f)

Perceived control → trust → privacy concern
Perceived control → trust → user engagement
Perceived control → trust → product involvement
Perceived control → trust → positive attitude
toward application
Perceived control → trust → behavioral intention
Perceived control → trust → purchase intention
Perceived ease of use → trust → privacy concern
Perceived ease of use → trust → user engagement
Perceived ease of use → trust → product
involvement
Perceived ease of use → trust → positive attitude
toward application
Perceived ease of use → trust → behavioral
intention
Perceived ease of use → trust → purchase
intention
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Coefficient
(β)
- .36
.54
.50
.58
.57
.51
- .19
.71
.69
.78
.73
.69

Significance
(p)
.001
.001
.001
.001
.001
.001
.002
.001
.001
.001
.001
.001

Power usage. We conducted two bivariate linear regression analyses to answer the
research question. Results indicated that power usage did not significantly predict the overt
personalization manipulation check item, b = .030, t(80) = -0.20, p = .84; nor the information
transparency manipulation check item, b = 0.16, t(80) = .66, p = .51. Power usage did not explain
significant portion of variance of perceived overt personalization, F(1, 80) = .04, R2 < .001, p
= .85; and perceived information transparency, F(1, 80) = .043, R2 < .001, p = .51.
Further analysis A one-way ANOVA indicated that overt personalization has a
significant effect on perceived control, F(2, 79) = .39, p < .01, !!! = .14. As shown in Table 8,
participants in the overt personalization reported a higher level of perceived control (M = 4.94,
SD = 1.05) than participants in the covert personalization condition (M = 3.72, SD = 1.64),
whereas control condition (M = 4.17, SD = 1.57) was in between. Another one-way ANOVA
failed to find a significant effect of information transparency on perceived control, F(2, 79) = .13,
p = .88, !!! < .001.
Table 8
Effect of Overt Personalization on Perceived Control in Pilot Study
Condition
Overt
Covert
Control
M
4.94a
3.72b
4.17ab
SD
1.05
1.64
1.57
!
F(2, 79) = .39, p < .01, !! = .14
Note: Using Tukey-Kramer HSD post hoc comparisons, means with no lower case subscript in
common differ at p < .05.

Summary of results. Data from the pilot test showed that the manipulations were
successful. It was also found that overt personalization had a significant effect on perceived
control. Overt personalization did not have a significant effect on the outcome variables, yet
information transparency had a significant multivariate effect on the outcome variables, and a
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marginally significant effect on privacy concern. Furthermore, in the pilot study, perceived
control was a significant mediator between overt personalization and the outcome variables, yet
perceived control did not mediate the effects of information transparency on the outcome
variables. Results also indicated that trust mediated the effects of perceived control and
perceived ease of use on the outcome variables. Finally, power usage did not affect the
perception of perceived personalization and information transparency.
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Chapter 5.
MAIN STUDY
We administered the main study to further test the psychological effects of overt
personalization and information transparency. Insights gained from the pretest and pilot study
helped us in finalizing the stimuli and questionnaire used in the main study
Method
, The main study was also an online experiment, with five conditions: control condition
and a 2 (personalization: covert vs. overt) x 2 (transparency: high vs. low) factorial betweensubject design.
Participants. We recruited participants from Qualtrics panels (N = 302), and limited
participation to US residents over the age of 18. Each participant who completed the experiment
was paid four dollars. The majority of the participants were Caucasian (91.40%) and female
(57.6%). They ranged in age from 18 to 84 years old (M = 49.22, SD = 17.39).
Procedure. The procedure of the main study was identical to that of the pilot study.
Stimulus. The stimulus of the main study was identical to that of the pilot study, except
that the third cue of information transparency used in the pilot study was deleted, which can be
found as the picture on the right in Figure 8.
Measures. As shown in Appendix C, most measures used in the main study were
identical to those used in the pilot study. Hence, this section will only discuss measures that were
different from the ones used in the pilot study. The reliability of each measured can be found in
Table 9 and the correlation between all the outcome variables in the main study can be found in
Appendix E.
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Table 9
Reliabilities of Measures in Main Study
Measure
Manipulation check of information
transparency
Perceived control
Perceived ease of use
Privacy concern
Trust
User engagement
Product involvement
Attitude toward application
Behavioral intention
Purchase intention
Power usage
Institutional trust
Dispositional trust

Reliability index (Cronbach’s !)
.96
.94
.96
.98
.98
.98
.97
.98
.98
.96
.97
.97
.92

Manipulation check of overt personalization Manipulation check of overt
personalization was measured using two items “GreenByMe proactively provides
recommendations even without me asking for them” and “With GreenByMe, I can dictate which
personalized service(s) I want to receive.” We ran a Pearson product-moment correlation to
determine the relationship between the two items. Results revealed a strong, positive correlation
between the two items, which was statistically significant (r = .652, p < .001). The item
“GreenByMe proactively provides recommendations even without me asking for them” was
removed because it was clear from the ratings that participants did not read this item carefully.
Perceived informativeness. Based on the insights gained from the pilot study, perceived
informativeness was measured with the following item: “The application was very informative.”
Results
Manipulation check. We conducted two one-way ANOVAs to check the effectiveness
of manipulations in the main study. Results indicated that the manipulations of overt
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personalization were not significant in altering participants’ self-reported perceptions of
overtness, F(2, 299) = .15, p = .86, !!! = .001. Study participants did not perceive the
manipulations of information transparency either, F(2, 299) = .20, p = .82, !!! = .001.
Hypotheses testing.
Overt personalization. We used a MANOVA to examine H1 and H2 in the main study.
As shown in Table 10, results indicated that neither set of hypotheses were supported, Wilk’s !
= .96, F(14, 586) = .94, p = .52. Further ANCOCA analyses for H1 and H2 also failed to
revealed a significant multivariate effect of overt personalization on the outcome variables,
controlling for power usage, Wilk’s ! = .96, F(14, 586) = .90, p = .55; institutional trust, Wilk’s
! = .96, F(14, 584) = 92, p = .54; or dispositional trust, Wilk’s ! = .96, F(14, 584) = .96, p = .50.
Table 10
Effects of Personalization Mechanism in Main Study
Hypotheses
H1: Overt personalization will lead to a lower level of
privacy concern compared to covert personalization.
H2: Overt personalization will lead to a higher level of
(a) perceived ease of use,
(b) user engagement,
(c) product involvement,
(d) positive attitude toward application,
(e) behavioral intention,
(f) and purchase intention,
compared to covert personalization.

F-ratio

Significance
level (p)

Effect size
(!!! )

1.67

0.19

.01

.82
.88
.60
.80
.10
1.04

.44
.41
.55
.45
.90
.35

.01
.01
< .001
.01
< .001
.01

Information transparency. We used a MANOVA to examine H3 and H4. As shown in
Table 11, results indicated that neither set of hypotheses was supported in the main study, Wilk’s
! = .97, F(14, 586) = .69, p = .78. Further ANCOVA analyses did not reveal any multivariate
effect of information transparency on the outcome variables, controlling for power usage, Wilk’s
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! = .97, F(14, 584) = .70, p = .78; institutional trust, Wilk’s ! = .97, F(14, 584) = .64, p = .83; or
dispositional trust, Wilk’s ! = .97, F(14, 584) = .65, p = .82.
Table 11
Effects of Information Transparency in Main Study
Hypotheses
H3: High information transparency will lead to a
lower level of privacy concern compared to low
information transparency.
H4: High information transparency will lead to a
higher level of
(a) perceived ease of use,
(b) user engagement,
(c) product involvement,
(d) positive attitude toward application,
(e) behavioral intention,
(f) and purchase intention,
compared to low information transparency.

F-ratio

Significance
level (p)

Effect size
(!!! )

.85

.43

< .001

1.76
.45
.18
1.21
.52
.66

.173
.64
.84
.30
.59
.52

< .001
< .001
< .001
< .001
< .001
< .001

Perceived control. To test H5 and H6, we employed two SEM analyses, which involved
bootstrapping procedures using 2000 samples and 95% bias-corrected confidence intervals. H5
proposed six indirect effects through which perceived control would mediate overt
personalization and the outcome variables, and H6 proposed six indirect effects through which
perceived control would mediate information transparency and the outcome variables. The model
fit of the SEM model for testing H5 was ! ! =1285.325, df = 318, p < .0001, RMSEA = .101, CI
= .095 - .106, CFI = .932, whereas the model fir for testing H6 was ! ! =1275.261, df = 318, p
< .0001, RMSEA = .100, CI = .094 - .106, CFI = .932. The models with standardized path
coefficient are shown in Figure 14 and 15. As shown in the Table 12, none of the indirect effects
proposed by H5 and H6 were significant. Thus, H5 and H6 were rejected in the main study.
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Figure 14 SEM for perceived control as the mediator between overt personalization and
the outcome variables in main study
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Figure 15 SEM for perceived control as the mediator between information transparency
and the outcome variables in main study
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Table 12
Indirect Effects through Perceived Control as the Mediator in Main Study
Hypotheses Path
Coefficient
(β)
H5(a)
Overt personalization → perceived control →
- .04
privacy concern
H5(b)
Overt personalization → perceived control →
- .28
user engagement
H5(c)
Overt personalization → perceived control →
- .25
product involvement
H5(d)
Overt personalization → perceived control
- .25
positive attitude toward application
H5(e)
Overt personalization → perceived control →
- .27
behavioral intention
H5(f)
Overt personalization → perceived control →
- .29
purchase intention
H6(a)
Information transparency → perceived control →
- .03
privacy concern
H6(b)
Information transparency → perceived control →
.20
user engagement
H6(c)
Information transparency → perceived control →
.18
product involvement
H6(d)
Information transparency → perceived control
.18
positive attitude toward application
H6(e)
Information transparency → perceived control →
.19
behavioral intention
H6(f)
Information transparency → perceived control →
.21
purchase intention

Significance
(p)
.13
.21
.21
.21
.21
.21
.17
.30
.29
.29
.29
.30

Trust. H7 proposed that trust would mediate the effects of perceived control on the
outcome variables; H8 proposed that trust would mediate the effects of perceived ease of use on
the outcome variables. To test the hypotheses, we deployed two SEM analyses, which involved
bootstrapping procedures using 2000 samples and 95% bias-corrected confidence intervals. The
model fit of the SEM for the effects of perceived control was ! ! = 1497.926, df = 370, p < .001,
RMSEA = .101, CI = .095 - .106, CFI = .931, and the model fit of the effect of perceived ease of
use was ! ! = 1440.08, df = 398, p < .001, RMSEA = .093, CI = .088 - 098, CFI = .937. The
models with standardized path coefficient are shown in Figure 16 and 17. As shown in Table 13,
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results revealed that all the indirect effects proposed by H7 and H8 were significant. Thus H7
and H8 were supported in the main study.
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Figure 16 SEM for predicting trust as the mediator between perceived control and the
outcome variables in main study
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Figure 17 SEM for predicting trust as the mediator between perceived ease of use and the
outcome variables in the main study
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Table 13
Indirect Effects through Trust as the Mediator in Main Study
Hypotheses Path
H7(a)
H7(b)
H7(c)
H7(d)
H7(e)
H7(f)
H8(a)
H8(b)
H8(c)
H8(d)
H8(e)
H8(f)

Perceived control → trust → privacy concern
Perceived control → trust → user engagement
Perceived control → trust → product
involvement
Perceived control → trust → positive attitude
toward application
Perceived control → trust → behavioral intention
Perceived control → trust → purchase intention
Perceived ease of use → trust → privacy concern
Perceived ease of use → trust → user
engagement
Perceived ease of use → trust → product
involvement
Perceived ease of use → trust → positive attitude
toward application
Perceived ease of use → trust → behavioral
intention
Perceived ease of use → trust → purchase
intention

Coefficient
(β)
- .18
.68
.66
.76
.71
.66
- .38
.57
.54
.61
.60
.54

Significance
(p)
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001
.001

Power usage. To answer RQ1, we conducted two bivariate linear regression analyses.
The analyses revealed that power usage significantly predicted perceived overt personalization, b
= .34, t(300) =6.00, p < .0001; and perceived information transparency, b= .40, t(300) = 6.74, p
< .0001. Power usage also explained a significant proportion of variance in perceived overt
personalization, F(1, 300) = 35.94, R2 = .11, !!! = .14, p <.001; and perceived information
transparency, F(1, 300) = 45.44, R2 = .13, !!! = .13, p < .0001. That is, individual differences in
power usage significantly affected the perception of overt personalization and information
transparency. High power users were more likely to perceive that they dictate the personalized
services offered by the system than low power users. Likewise, high power users were more
likely to perceive transparency in the system.
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Further analysis.
General linear model (GLM) analysis with power usage and the manipulated
independent variables. To further explore the effects of power usage, we first employed a threeway full factorial general linear model (GLM) analysis with power usage and the manipulated
variable. To make sure that the design was full factorial, we excluded the control condition.
Results indicated that power usage had a significant effect on the manipulation check items,
including perceived overt personalization, F(1, 198) = 32.07, p < .0001, !!! = .18; and perceived
information transparency, F(1, 198) = 36.05, p < .0001, !!! = .15. Results also revealed that
power usage positively predicted perceived control, F(1, 198) = 48.94, p < .0001, !!! = .02;
perceived ease of use, F(1, 198) = 39.82, p < .0001, !!! = .17; trust, F(1, 198) = 39.42, p < .0001,
!!! = .17; user engagement, F(1, 198) = 72.54, p < .0001, !!! = .27; attitude to application, F(1,
198) = 40.15, p < .0001, !!! = .17; behavioral intention, F(1, 198) = 63.84, p < .0001, !!! = .24;
product involvement, F(1, 198) = 70.79, p < .0001, !!! = .26; and purchase intention, F(1, 198) =
70.66, p < .0001, !!! = .26. However, there was no significant effect of power usage on privacy
concern, F(1, 198) = .83, p = .48, !!! = < .001. In addition, there was no significant interaction
effect between power usage and either of the two manipulated independent variables.
General linear model (GLM) analysis with power usage and the perceived independent
variables. Because the power usage significantly predicted the manipulation check items, we
conducted another a three-way full-factorial GLM. This can help us explore the interaction effect
between power usage, perceived overt personalization, and perceived information transparency.
Main effect for power usage. Results from the three-way full factorial GLM revealed
significant main effects of power usage on perceived control, F(1, 294) = 11.71, p < .001, !!!
= .04; perceive ease of use, F(1, 294) = 11.03, p < .0001, !!! = .04; trust, F(1, 294) = 12.83, p
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< .001, !!! = .04; user engagement, F(1, 294) = 33.69, p < .0001, !!! = .10; attitude to application,
F(1, 294) = 11.77, p < .001, !!! = .04; behavioral intention, F(1, 294) = 39.13, p < .0001, !!! = .09;
product involvement, F(1, 294) = 18.96, p < .0001, !!! = .06; and purchase intention, F(1, 294) =
23.32, p < .0001, !!! = .05. Overall, power usage was positively associated with most outcome
variables, yet the analysis did not find a significant main effect of power usage on privacy
concern, F(1, 294) = .72, p = .91, !!! < .0001.
Interaction effect. Results from the three-way full factorial GLM revealed a significant
three-way interaction between power usage, perceived overt personalization, and perceived
information transparency on perceived ease of use, F(7, 294) = 74.68, p < .0001, !!! = .02 (Figure
18). Specifically, for low power users, perceived ease of use was positively related to their
perception of overtness in the personalization process, regardless of their level of perceived
information transparency. But, for the power users, information transparency mattered when they
perceived less overtness (i.e., more covertness) in the personalization process. That is, when they
thought that personalization was covert, perceived ease of use was higher when they perceived
more, rather than less, transparency. Other interaction effects are summarized in Table 14 and
figures of the interactions can be found in Appendix F.
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Figure 18 Three-way interaction effect of power usage, perceived overt personalization and
perceived information transparency on perceived ease of use.
Table 14
Interaction Effects of Perceived Overt Personalization, Perceived Information
Transparency, and Power Usage
Dependent Variable
Independent Variable
F-ratio
Significance
level (p)
Perceived overt
personalization*power
.08
.77
usage
Perceived overt
personalization*perceived
.34
.56
Perceived control
information transparency
Perceived information
.16
.69
transparency*power usage
3-way Interaction
1.19
.28
Perceived overt
personalization*power
6.03
.01
usage
Perceived overt
.08
.78
Perceived ease of use personalization*perceived
information transparency
Perceived information
1.18
.28
transparency*power usage
3-way Interaction
4.82
.03
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Effect size
(!!! )
< .0001
< .0001
< .0001
< .0001
.02
< .0001
< .0001
.02

Trust

User engagement

Attitude to
application

Behavioral intention

Product involvement

Purchase intention

Perceived overt
personalization*power
usage
Perceived overt
personalization*perceived
information transparency
Perceived information
transparency*power usage
3-way Interaction
Perceived overt
personalization*power
usage
Perceived overt
personalization*perceived
information transparency
Perceived information
transparency*power usage
3-way Interaction
Perceived overt
personalization*power
usage
Perceived overt
personalization*perceived
information transparency
Perceived information
transparency*power usage
3-way Interaction
Perceived overt
personalization*power
usage
Perceived overt
personalization*perceived
information transparency
Perceived information
transparency*power usage
3-way Interaction
Perceived overt
personalization*power
usage
Perceived overt
personalization*perceived
information transparency
Perceived information
transparency*power usage
3-way Interaction
Perceived overt
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1.59

.21

.01

< .0001

.99

< .0001

.42

.62

< .0001

5.27

.02

.02

< .0001

.97

< .0001

3.16

.08

.01

.14

.71

< .0001

5.26

.02

.02

.69

.41

< .0001

.17

.68

< .0001

.38

.06

< .0001

3.63

.06

.01

.19

.67

< .0001

.39

.53

< .0001

.46

.50

< .0001

7.22

.01

.02

.91

.34

< .0001

.04

.85

< .0001

.97

.48

< .0001

.51
.49

.48
.49

< .0001
< .0001

personalization*power
usage
Perceived overt
personalization*perceived
.04
information transparency
Perceived information
1.37
transparency*power usage
3-way Interaction
2.17
*Please refer to Appendix F for figures of the interaction effects

.84

< .0001

.24

< .0001

.14

.01

Structural equation modeling (SEM). Given the significant effects of perceived overt
personalization and perceived information transparency on the outcome variables, we employed
an SEM analysis to examine the theoretical mechanisms governing their association with
outcome variables of interest.
Preliminary Analysis. Prior to the analyses for the hypotheses, we checked the data for
normality and outliers. According to Kline (2013)’s general guideline of normality, normal
distribution can be confirmed when a variable’s skewness is less than 3.0 and kurtosis is less
than 10.0. Measures of skewness and kurtosis indicated that all variables of interest were
normally distributed. No outliers were identified using the Mahalanobis distance statistic.
Item Parceling. In order to avoid estimation error, we performed item parceling upon
each variable that was measured using a scale consisting of 7 or more items. As a result, we
adopted three-item parcels as indicators for latent variables, including perceived control, trust,
and user engagement.
We employed SEM using AMOS 18.0 with a maximum likelihood method, ! ! = 537.38,
df = 221, p = .000, RMSEA = .069, 90% CI = .062 - .076, CFI = .97. Figure 19 illustrates the
model along with the coefficients and parcels.
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Figure 19 Standardized path coefficients for the structural equation model
The analysis showed that perceived information transparency was positively associated
with trust (β = .33, p < .01), meaning that individuals who perceived higher level of information
transparency reported higher level of trust toward the application. Trust was positively associated
with product involvement (β = .36, p < .01) and user engagement (β = .35, p < .01). In addition,
trust was negatively associated with privacy concern (β = -.22, p < .01). This indicated that
individuals who reported higher level of trust toward the application demonstrated higher level
of user engagement and product involvement while they reported less privacy concern toward
the application. Perceived overt personalization was associated with perceived control (β = .83, p
< .01), indicating that the individuals who perceived higher level of overt personalization in the
application reported higher level of control over the application. There was a positive
relationship between perceived control and trust (β = .57, p < .01) and user engagement (β = .55,
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p < .01), meaning that individuals who reported higher level of control over the application also
perceived higher level of trust toward the application and engaged more while using the
application. Finally, user engagement was positively associated with product involvement (β
= .50, p < .01).
In sum, the SEM reveals that perception of information transparency was associated with
users’ trust, which was negatively related to user’s privacy concern toward the application and
positively to user engagement as well as product involvement. Perception of overt
personalization was related to user engagement via perceived control. The path coefficients of
each path can be found in Figure 20.

Figure 20 SEM predicting user engagement and product involvement.
Summary of results. Despite the deployment of the pretest and pilot test, manipulation
checks showed that manipulations of both overt personalization and information transparency
were not perceived by study participants in the main experiment. Data did not show support for
any of hypotheses based on ontological manipulations of personalization and transparency.
Results also indicated that perceived control did not mediate the effects of overt personalization
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and information transparency on the outcome variables. However, the effects of perceived ease
of use and perceived control on the outcome variables were significantly mediated by trust. In
the main study, data also revealed that power usage affected the perception of overt
personalization and information transparency. Therefore, user perceptions of these constructs,
rather than their actual design manipulations, were used for further analyses.
A full-factorial GLM indicated that there were significant effects for power usage,
perceived overt personalization and perceived transparency on perceived control, perceived ease
of use, trust, user engagement, attitude to application, behavioral intention, product involvement,
and purchase intention. Data suggested that the effects of power usage were not limited to the
perceptions of overt personalization and information transparency. Power usage significantly
affected perceived control, perceived ease of use, trust, user engagement, attitude to application,
behavioral intention, product involvement, and purchase intention. The same analysis showed
significant interaction effects between power usage, perceived overt personalization, and
information transparency. As an example, for low power users, perceived ease of use was
positively related to their perceptions of the overtness in the personalization process. For power
users, information transparency determined the level of perceived ease of use when they
perceived less overtness (or more covertness) in the personalization process. Specifically, when
power users perceived the personalization as a covert one, perceived ease of use was higher
when they perceived more, rather than less, information transparency.
Results from the SEM analysis revealed that perceived information transparency was
positively associated with trust, which was positively associated with product involvement and
user engagement. Trust was also negatively associated with privacy concerns. Perceived overt
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personalization was positively associated with perceived control, which in turn was positively
related to trust.
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Chapter 6.
DISCUSSION
The current study explores the psychological effects of information transparency and
overt personalization in the personalization process on mobile phones. A pilot study and a main
study were conducted to test the hypotheses and answer the research question. For each study, a
2 x 2 factorial experiment along with a control condition was conducted to examine the effects.
The cue of overt personalization was the presence of the selection menu of the additional
services and the he cue of information transparency was the presence or absence of information
regarding data usage. After interacting with the stimulus, participants’ perceptions of the cues
and the outcome variables were assessed, including perceived ease of use, perceived control,
trust, user engagement, attitude to application, behavioral intention, product involvement,
purchase intention, and privacy concern.
Data gained from the pilot study verified that the operationalization of overt
personalization and information transparency was successful. In addition, there was a significant
effect of overt personalization on perceived control. We also found that perceived control
mediated the relationship between overt personalization and the outcome variables. Despite
successful manipulation of overt personalization and information transparency in the pilot study,
results from the main study suggest that interface signals of overt personalization and
information transparency that we used are too subtle. Users’ psychological responses to the
application were not significantly affected by the presence or absence of overt personalization
cues or information transparency cues. Thus, H1 – H4 were not supported. H5 and H6 were also
rejected in the main study, indicating that perceived control did not significantly mediate the
relationship between overt personalization and the outcome variables, neither did it mediate the
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relationship between information transparency and the outcome variables. H7 and H8 were
supported in the main study, which indicated that trust mediated the relationship between
perceived control and the outcome variables; trust also mediated the relationship between
perceived ease of use and the outcome variables. Moreover, the analysis suggested a three-way
interaction involving the two perceived independent variables and the individual-difference
variable of power usage. SEM results indicated that that perceptions of information transparency
and overt personalization were significantly associated with trust in the application and perceived
control respectively, with downstream effects on privacy concern, user engagement, and product
involvement.
Theoretical Implications
The pilot study revealed that overt personalization heightened users’ perceived control.
Perceived control was also identified as a mechanism underlying the effects of perceived overt
personalization on users’ perception of the mobile application. Specifically, merely the action of
selecting additional service, rather than receiving pushed additional service, offered a higher
level of source interactivity, which then translated into perceived control.
In spite of the pretests and the pilot test, results from the manipulation checks revealed
that the cues presented in the main study were too subtle to the participants. Due to such subtlety
of the manipulations, it was likely that the cues were not strong enough to trigger psychological
responses to the application. The questionable effectiveness of the cues in the pretest and the
main study suggested that the deployment of both overt personalization cues and information
transparency cues ought to be more apparent and elaborate.
Manipulation checks in the pilot study, however, indicated that the operationalization of
overt personalization cues and information transparency cues was successful. The main
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difference between the pilot study and the main study was that the third cue of information
transparency was presented in the pilot study but was absent in the main study. Given that the
third cue of information transparency was located at the end of the interaction, the perception of
personalization mechanism and information transparency in personalized mobile services may be
highly dependent on the recency of the cues.
Power usage may be another reason why the operationalization was unsuccessful. Given
that power usage could explain most of the variance in users’ perceptions of personalized mobile
applications, such as perceived control (!!! = .61), perceived ease of use (!!! = .64), trust (!!!
= .64), user engagement (!!! = .60), positive attitude toward the mobile application (!!! = .64),
behavioral intention (!!! = .58) and purchase intention (!!! = .52), it is likely that this variable
undermined the effects of the focal cues. Interestingly, we did not find a significant association
between power usage and the perception of overt personalization and information transparency
in the pilot study. Power usage failed to explain a significant portion of the variance in perceived
overt personalization (R2 < .001) and information transparency (R2 < .001). In the main study,
power usage positively predicted perceived overt personalization, b = .34, t(300) =6.00, p
< .0001 and perceived information transparency, b = .40, t(300) = 6.74, p < .0001. Power usage
also explained significant variance in perceived overt personalization, F(1, 300) = 35.94, R2
= .11, !!! = .14, p <.001; and perceived information transparency, F(1, 300) = 45.44, R2 = .13, !!!
= .13, p <.0001.
Such significant role of power usage could result from the fact that power users, with
higher expertise and experience in using communication technologies, are more likely to feel that
the mobile service is under their control, hence they are more engaged and involved with the
recommended businesses. These findings are consistent with previous research on power usage
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(Marathe & Sundar, 2010), which has found that power usage is positively associated with
perceived control.
The three-way interaction effect between power usage, perceived overt personalization,
and perceived information transparency also indicated that power users were more cognizant of
the importance of overt personalization and information transparency. While low power users
tended to equate overtness in personalization with ease of use, high power users tended to take
transparency into consideration. For power users, usability of a personalized mobile application
depends highly on perceived information transparency when the app is perceived as being covert,
rather than overt, in personalizing services for the user. Therefore, transparency appears to make
up for lack of perceived overtness in personalization, suggesting that these two features serve a
common psychological function of reassuring high power users and enhancing usability of the
system and the services provided by it.
The SEM analyses shed more light on the underlying psychological mechanisms by
relating to user control and trust in the system. Trust was found to be a significant mediator
between perceived control and the outcome variables. Interestingly, whereas perceived overt
personalization was positively associated with perceived control, such a relationship did not exist
for perceived information transparency. This indicates that merely perceiving information
transparency was not able to promote users’ cognitive control, but it did serve to enhance user
trust directly. On the other hand, perceived overt personalization was a more effective way to
deliver effective user control, which in turn was positively associated with trust. Therefore, while
overt personalization affords user ability to dictate services provided to them and thereby
promote trust, transparency is more of a signal for building trust. Viewed in terms of the theory

63

of interactive media effects (TIME), personalization effects are determined by the action route
whereas transparency effects take the cue route.
Practical Implications
Given that overt personalization imbues higher level of perceived control than covert
personalization, designers may use overt personalization cues when user control needs to be
heightened in the application.
Moreover, considering the significant effects of power usage, it is important for designers
to adopt a user-centered design process when working on personalized mobile apps. Designers
should have a clear understanding of the expertise and limitations of the targeted end-users
before incorporating any overt or covert personalization flow or information transparency
messages in the product.
If the target users encompass power users, designers can take advantage of users’
tendency to perceive the interface as more overt and incorporate more covert personalization to
afford higher convenience in the application. However, based on the results of the three-way
interaction, designers should be careful with information transparency cues when employing a
highly covert service mechanism. Designers have to ensure that all information transparency
cues are apparent and easy to understand, or the application may be considered difficult to use.
Low power users are less likely to perceive the interface as overt or transparent. That is, it is
more difficult to engage low power users via the presence of overt personalization or information
transparency cues. Designers should work harder to convey these qualities to this user group. If
involving overt personalization or information transparency cues is difficult or inappropriate in
the design, designers should adopt other mechanisms that that can increase perceived control and
trust in the user flow when the target users are less tech-savvy.
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For mobile applications aiming at a wide range of users, designers are encouraged to
focus on low power users because they typically lack motivation and efficacy, and therefore are
more likely to stop using the application. Such implications are especially important for mobile
apps offered by healthcare companies, government institutions, and educational organizations,
because they often serve a wide range of users.
The SEM results indicated that perceived information transparency and perceived overt
personalization are associated with trust, user engagement, and product involvement. Based on
the results, designers may employ cues highlighting the providers’ efforts to increase system
transparency to breed trust and lower privacy concerns toward the application. Similarly,
interface features that inform users about the overt personalization mechanism can increase
perceived control. Such cues can be as simple as a dialogue box or one step in the onboarding
process when users first started using the app, but not so subtle as the ones used in the study –
the key is to ensure that users perceive the system as overt and transparent, either because they
feel inherently empowered to do so or the system actively conveys these characteristics to them.
Limitations and Directions for Future Studies
The current study demonstrated an initial exploration of the role of perceived
personalization and information transparency in enhancing user engagement and product
involvement. However, the present study is not without limitations.
First, due to the limitations of the chosen technology, users’ behavioral metrics such as
clicking were not recorded. Even though the present study focuses on the effects of perceptions,
rather than those of user behaviors, future research may record and explore potential effects of
user behavior in a personalized mobile application.
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Second, given the nature of the online experiment, users may have completed the
experiment on different devices. Future work should attempt to operate the experiment on mobile
phones.
Third, the operationalization of personalization mechanism cues and information
transparency cues were not apparent enough to participants. Despite such limitations, the current
research provides insights on the relationship between power usage and users’ perception of
overt personalization, covert personalization, and information transparency, which in turn affect
users’ perception of the application. Future research, however, should try implementing stronger
cues in the study.
Future experiments on information transparency and information transparency should
implement focal cues close to the end of the interaction, because participants’ perceptions of the
manipulation can be affected by the recency of the visual cues. Furthermore, we encourage
researchers to increase the contrast between each condition. To increase the distinction between
high information transparency conditions and low information transparency conditions,
researchers may want to employ different modalities for focal cues. In the current study, texts
within pop-up windows were the only means to deliver high information transparency. Future
studies may also address the difference via an external screen (e.g., clear privacy statement
versus unclear statement) or an image (e.g., privacy seal indicating high level of information
transparency versus privacy seal indicating average level of information transparency). To
increase the distinction between overt personalization and covert personalization, researchers
may highlight the fact that recommendation was given based on users’ requests in the overt
personalization condition. Furthermore, to increase participants’ level of agency in the overt
condition, researcher may give participant activities to be completed within a scenario (e.g., you
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are planning for a weekend getaway at a small town. You would like to know more about the
eco-friendly stores around that place.)
Conclusion
Despite the prevalence of personalized mobile applications, we do not yet have a
theoretical understanding of overt personalization and information transparency in the
personalization process. The current study attempted to examine the roles of overt
personalization and information transparency via an online experiment. We found that overt
personalization is positively associated with users’ perceived control. Results indicated that
instead of the overt personalization and information transparency cues, users’ perceptions of
overt personalization were significantly associated with privacy concern, user engagement and
product involvement. Moreover, power usage tended to explain the variance in perceived control,
perceived ease of use, trust, user engagement, product involvement, attitude toward application,
behavioral intention, and purchase intention. Based on the results, the current study provides
suggestions to designers and developers. Given the significance of power usage, use of usercentered design is essential to take into account the differential value of personalization and
transparency for engendering usability in the mobile application among low and high power
users. Finally, to increase trust, reduce privacy concern and enhance user experience, features
and cues suggesting overt personalization mechanism and high information transparency
respectively should not only be present on the user interface, but made more apparent to mobile
users.
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APPENDIX A
PRETEST QUESIOTNNAIRE
Questionnaire
[Instruction- welcome]
Welcome to the study!
You are about to help us test Delicoupon, a mobile application that is currently under
development.
During this study, you will be asked to interact with the application.
To practice interacting with the mobile application, please click continue.
Interacting with the prototype.
The purpose of this question is to make sure that you know how to interact with the prototype.
To indicate the tab/option you would like to tap, please select the corresponding item in the
questionnaire.
Please select the correct item to SNOOZE the alarm.

The next part of the study involves a short introduction of Delicoupon.
Note that during the introduction, you will be asked to interact with Delicoupon. Please click on
continue to view the introduction. [Link to the Walkthrough]
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Interacting with Delicoupon.
Now, you can start interacting with Delicoupon. [Link to the prototype]
[Manipulation check of overt personalization]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. With Delicoupon, I can access to relevant services when I need them
2. Delicoupon proactively provides recommendations even without me asking for them
3. I have control over what Delicoupon recommends to me
4. The recommendations provided by Delicoupon are based on my request
5. I can dictate which personalized recommendation I want to receive
[Manipulation check of information transparency]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. Delicoupon allows the user to know how the user’s information is going to be used
2. With Delicoupon, I know exactly what will be done with my data
3. Delicoupon was very transparent in its operations
[Perceived control]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. I was able to control my interaction with Delicoupon.
2. Delicoupon was responsive to the actions that I initiated (or performed).
3. I was able to influence how Delicoupon worked.
4. During my interaction with Delicoupon, I was able to make choices freely.
5. I was able to adapt Delicoupon in a way I wanted.
6. I was free to decide how I interacted with Delicoupon.
7. I felt in charge of my experience with Delicoupon.
8. I was able to initiate actions to modify Delicoupon.
9. Delicoupon was rigid and inflexible to interact with. (R)
10. I was able to adapt Delicoupon to my personal taste.
[Perceived ease of use]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
If I were actually using Delicoupon......
1.
2.
3.
4.

It would be clear and understandable how to interact with Delicoupon.
I would find Delicoupon easy to use.
It would be easy to get Delicoupon to do what I want it to do.
Interacting with Delicoupon would not require a lot of mental effort.

[Privacy concern]
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Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. I would be concerned that the information I submit to Delicoupon could be misused.
2. I would be concerned about providing information to Delicoupon because of what others
might do with it.
3. I would be concerned about providing information to Delicoupon because it could be
used in ways I could not predict.
4. I would be concerned that others could find private information about me from
Delicoupon.
[Trust]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
[Benevolence]
1. I believe that Delicoupon would act in my best interest.
2. If I needed help, Delicoupon would do its best to help me.
3. Delicoupon is interested in my wellbeing, not just its own.
[Integrity]
1. Delicoupon is truthful in its dealing with me.
2. I would characterize Delicoupon as honest.
3. Delicoupon is sincere.
[Competence]
1. Delicoupon is competent in providing recommendations.
2. Delicoupon is proficient in providing recommendations.
3. Delicoupon is knowledgeable about local restaurants.
4. Delicoupon knows local restaurants very well.
[User engagement]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
[Fun]
1. I had fun interacting with Delicoupon.
2. Interacting with Delicoupon provided me with a lot of enjoyment.
3. Interacting with Delicoupon excited my curiosity.
4. Interacting with Delicoupon aroused my imagination.
5. Interacting with the Delicoupon made me interested in it.
[Immersion]
1. While interacting with Delicoupon, I was able to block out most other distractions.
2. While interacting with Delicoupon, I was absorbed in what I was doing.
3. While interacting with Delicoupon, I was immersed in the task that I was performing.
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[Time transformation]
1. Time appeared to go by very quickly when I was interacting with Delicoupon.
2. I lost track of time when I was interacting with Delicoupon.
3. I spent more time on Delicoupon than I had intended.
[Attitude to application]
Please indicate how well the following words describe Delicoupon on a 1 to 7 scale, 1 being
Describes Very Poorly and 7 being Describes Very Well.
1. Appealing
2. Positive
3. Good
4. Favorable
5. Attractive
6. Exciting
7. Pleasant
8. Likeable
9. Interesting
10. High-quality
[Behavioral intention]
Please indicate how well the following words describe Delicoupon on a 1 to 7 scale, 1 being
Describes Very Poorly and 7 being Describes Very Well.
1. I would consider Delicoupon if I need to search for additional nearby local restaurants in
the future.
2. I would consider Delicoupon if I need to search for deals in local restaurants the future.
3. I would consider Delicoupon if I need to search for friends close to the recommended
restaurants in the future.
4. I would discuss Delicoupon with my friends when it is available.
5. I would recommend Delicoupon to others when it is available.
6. I would like to use Delicoupon again in the future when it is available.
7. I would consider Delicoupon if I need to search for local restaurants in the future.
[Product Involvement]
Please indicate how you think about the recommended restaurant(s).
1. Doesn’t Matter/Matters to me
2. Irrelevant/Relevant
3. Unimportant/Important
4. Nonessential/Essential
5. Unwanted/Wanted
6. Useless/Useful
[Purchase intention]
Please indicate the likelihood that you would visit recommended restaurant(s).
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1.
2.
3.
4.

Unlikely/Likely
Improbable/Probable
Impossible/Possible
Uncertain/Certain

[Previous experience with mobile applications]
Of the applications you currently have installed on your smartphone, how many have you used in
the past week?
[Dispositional trust]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. People really care about the wellbeing of others.
2. I think people generally try to back up their words with their actions.
3. I believe that professional people do a good job at their work.
4. I trust people until they give me a reason not to trust them.
5. People are sincerely concerned about the problems of others.
6. People generally keep their promises.
7. Professionals are knowledgeable in their chosen field.
8. I generally trust new acquaintances until they prove that they should not be trusted.
[Institutional trust]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. I feel assured that legal and technological structures adequately protect me from problems
on the Internet.
2. I feel good about purchasing things online.
3. I feel that Internet vendors act at customer’s best interest.
4. I feel good doing business online because Internet vendors fulfill their agreements.
5. Internet vendors are competent at serving their customers.
6. I feel assured that legal and technological structures adequately protect me from problems
on the Internet.
7. If a customer needs help, Internet vendors will do their best to help.
8. I feel confident relying on Internet vendors when I interact with them.
9. The Internet is a safe environment to do business in transactions.
10. Internet vendors do a good job at meeting customer needs.
[Power usage]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. I make good use of most of the features available in any technological device.
2. I have to have the latest available upgrades of technological devices that I use.
3. I love exploring all the features that any technological gadget has to offer.
4. I often find myself using many technological devices simultaneously (multitasking).
5. Using any technological device comes easy to me.
6. I feel like information technology is a part of my daily life.
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7. Using information technology improves my productivity.
8. Using information technology gives me greater control over my work environment.
9. I like to challenge myself in figuring out how to use any new technology.
10. A little bit of intuition is all that is needed to figure out how to use any new technology.
11. I would feel lost without information technology.
12. I like to learn new software or use new technological devices on my own.
13. Many of my friends come to me to get help related to technological gadgets.
14. I find myself using keyboard shortcuts on the computer.
15. Use of information technology has almost replaced my use of paper.
[Demographics]
[Age]
What is your age?
[Ethnicity]
1. White
2. African American
3. American Indian and Alaska native
4. Asian
5. Native Hawaiian and other Pacific Islander
6. Others
[Level of Education]
1. High school or equivalent
2. Vocational/Technical school
3. Some college
4. Bachelor’s degree
5. Master’s degree
6. Doctoral degree
7. Professional degree
[Gender]
What is your gender?
1. Male
2. Female
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APPENDIX B
PILOT STUDY QUESIOTNNAIRE
Questionnaire Part 1
[Instructions]
Thank you for participating in the study! You will give us your opinion about GreenByMe,
an application that is still under development. It is designed to guide users to local eco-friendly
stores.
What are the last four digits of your phone number?
The number you provide will be used as your identification number in the study. To receive
compensation after completing the survey, please make sure you enter the same number in the
second part of the survey.
Before interacting with GreenByMe, please answer the following questions.
[Previous experience with mobile applications]
Of the applications you currently have installed on your smartphone, how many have you used in
the past week?
[Dispositional trust]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. People really care about the wellbeing of others.
2. I think people generally try to back up their words with their actions.
3. I believe that professional people do a good job at their work.
4. I trust people until they give me a reason not to trust them.
5. People are sincerely concerned about the problems of others.
6. People generally keep their promises.
7. Professionals are knowledgeable in their chosen field.
8. I generally trust new acquaintances until they prove that they should not be trusted.
[Institutional trust]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. I feel assured that legal and technological structures adequately protect me from problems
on the Internet.
2. I feel good about purchasing things online.
3. I feel that Internet vendors act at customer’s best interest.
4. I feel good doing business online because Internet vendors fulfill their agreements.
5. Internet vendors are competent at serving their customers.
6. I feel assured that legal and technological structures adequately protect me from problems
on the Internet.
7. If a customer needs help, Internet vendors will do their best to help.
8. I feel confident relying on Internet vendors when I interact with them.
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9. The Internet is a safe environment to do business in transactions.
10. Internet vendors do a good job at meeting customer needs.
[Power usage]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. I make good use of most of the features available in any technological device.
2. I have to have the latest available upgrades of technological devices that I use.
3. I love exploring all the features that any technological gadget has to offer.
4. I often find myself using many technological devices simultaneously (multitasking).
5. Using any technological device comes easy to me.
6. I feel like information technology is a part of my daily life.
7. Using information technology improves my productivity.
8. Using information technology gives me greater control over my work environment.
9. I like to challenge myself in figuring out how to use any new technology.
10. A little bit of intuition is all that is needed to figure out how to use any new technology.
11. I would feel lost without information technology.
12. I like to learn new software or use new technological devices on my own.
13. Many of my friends come to me to get help related to technological gadgets.
14. I find myself using keyboard shortcuts on the computer.
15. Use of information technology has almost replaced my use of paper.
In the next page, you will be asked to interact with GreenByMe. It is currently under
development and will be used to guide users to local eco-friendly stores.
For the purpose of the study, please try as many functions as you can. Now, please access the
application via the following link: [URL]
Questionnaire Part 2
[Instructions]
Thank you for helping us test GreenByMe.
Now, please answer the second part of the survey.
What are the last four digits of your phone number?
The number you provide will be used as your identification number in the study. To receive
compensation after completing the survey, please make sure it is the same with the number you
entered in the first part of the survey.
[Manipulation check of overt personalization]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
Thinking back to the services provided by GreenByMe, including nearby spots, deals, and
nearby friends, I would say...
1. GreenByMe proactively provides recommendations even without me asking for them.
(R)
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2. GreenByMe provides personalized service(s) based on my request
3. With GreenByMe, I can dictate which personalized service(s) I want to receive.
[Manipulation check of information transparency]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. GreenByMe allows the users to know how their location information will be used.
2. GreenByMe allows the users to know how their preferences will be used.
3. GreenByMe allows the users to know what will be done with their data.
[Perceived control]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. I was able to control my interaction with GreenByMe.
2. GreenByMe was responsive to the actions that I initiated (or performed).
3. I was able to influence how GreenByMe worked.
4. During my interaction with GreenByMe, I was able to make choices freely.
5. I was able to adapt GreenByMe in a way I wanted.
6. I was free to decide how I interacted with GreenByMe.
7. I felt in charge of my experience with GreenByMe.
8. I was able to initiate actions to modify GreenByMe.
9. GreenByMe was rigid and inflexible to interact with. (R)
10. I was able to adapt GreenByMe to my personal taste.
[Perceived ease of use]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
If I were actually using GreenByMe......
1.
2.
3.
4.

It would be clear and understandable how to interact with GreenByMe.
I would find GreenByMe easy to use.
It would be easy to get GreenByMe to do what I want it to do.
Interacting with GreenByMe would not require a lot of mental effort.

[Privacy concern]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. I would be concerned that the information I submit to GreenByMe could be misused.
2. I would be concerned about providing information to GreenByMe because of what others
might do with it.
3. I would be concerned about providing information to GreenByMe because it could be
used in ways I could not predict.
4. I would be concerned that others could find private information about me from
GreenByMe.
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[Trust]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
[Benevolence]
1. I believe that GreenByMe would act in my best interest.
2. If I needed help, GreenByMe would do its best to help me.
3. GreenByMe is interested in my wellbeing, not just its own.
[Integrity]
1. GreenByMe is truthful in its dealing with me.
2. I would characterize GreenByMe as honest.
3. GreenByMe is sincere.
[Competence]
1. GreenByMe is competent in providing recommendations.
2. GreenByMe is proficient in providing recommendations.
3. GreenByMe is knowledgeable about local eco-friendly stores.
4. GreenByMe knows local eco-friendly stores very well.
[User engagement]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
[Fun]
1. I had fun interacting with GreenByMe.
2. Interacting with GreenByMe provided me with a lot of enjoyment.
3. Interacting with GreenByMe excited my curiosity.
4. Interacting with GreenByMe aroused my imagination.
5. Interacting with the GreenByMe made me interested in it.
[Immersion]
1. While interacting with GreenByMe, I was able to block out most other distractions.
2. While interacting with GreenByMe, I was absorbed in what I was doing.
3. While interacting with GreenByMe, I was immersed in the task that I was performing.
[Time transformation]
1. Time appeared to go by very quickly when I was interacting with GreenByMe.
2. I lost track of time when I was interacting with GreenByMe.
3. I spent more time on GreenByMe than I had intended.
[Product Involvement]
Please indicate how you think about the recommended eco-friendly store(s).
1. Doesn’t Matter/Matters to me
2. Irrelevant/Relevant
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3.
4.
5.
6.

Unimportant/Important
Nonessential/Essential
Unwanted/Wanted
Useless/Useful

[Attitude to application]
Please indicate how well the following words describe GreenByMe on a 1 to 7 scale, 1 being
Describes Very Poorly and 7 being Describes Very Well.
1. Appealing
2. Positive
3. Good
4. Favorable
5. Attractive
6. Exciting
7. Pleasant
8. Likeable
9. Interesting
10. High-quality
[Behavioral intention]
Please indicate how well the following words describe GreenByMe on a 1 to 7 scale, 1 being
Describes Very Poorly and 7 being Describes Very Well.
1. I would consider GreenByMe if I need to search for additional nearby eco-friendly stores
in the future.
2. I would consider GreenByMe if I need to search for deals in eco-friendly stores the
future.
3. I would like to browse more eco-friendly stores on GreenByMe when it is available.
4. I would discuss GreenByMe with my friends when it is available.
5. I would recommend GreenByMe to others when it is available.
6. I would like to use GreenByMe again in the future when it is available.
7. I would consider GreenByMe if I need to search for local eco-friendly stores in the
future.
[Purchase intention]
Please indicate the likelihood that you would visit the recommended eco-friendly store(s).
1. Unlikely/Likely
2. Improbable/Probable
3. Impossible/Possible
4. Uncertain/Certain
[Perceived informativeness]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. GreenByMe contained very much information,
2. From interacting with GreenByMe, I knew a great deal about eco-friendly store
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3. The application was very informative
[Demographics]
[Age]
What is your age?
[Ethnicity]
1. White
2. African American
3. American Indian and Alaska native
4. Asian
5. Native Hawaiian and other Pacific Islander
6. Others
[Level of Education]
1. High school or equivalent
2. Vocational/Technical school
3. Some college
4. Bachelor’s degree
5. Master’s degree
6. Doctoral degree
7. Professional degree
[Gender]
What is your gender?
1. Male
2. Female
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APPENDIX C
MAIN STUDY QUESTIONNAIRE
Questionnaire Part 1
[Instructions]
Thank you for participating in the study! You will give us your opinion about GreenByMe,
an application that is still under development. It is designed to guide users to local eco-friendly
stores.
What are the last four digits of your phone number?
The number you provide will be used as your identification number in the study. To receive
compensation after completing the survey, please make sure you enter the same number in the
second part of the survey.
Before interacting with GreenByMe, please answer the following questions.
[Previous experience with mobile applications]
Of the applications you currently have installed on your smartphone, how many have you used in
the past week?
[Dispositional trust]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. People really care about the wellbeing of others.
2. I think people generally try to back up their words with their actions.
3. I believe that professional people do a good job at their work.
4. I trust people until they give me a reason not to trust them.
5. People are sincerely concerned about the problems of others.
6. People generally keep their promises.
7. Professionals are knowledgeable in their chosen field.
8. I generally trust new acquaintances until they prove that they should not be trusted.
[Institutional trust]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. I feel assured that legal and technological structures adequately protect me from problems
on the Internet.
2. I feel good about purchasing things online.
3. I feel that Internet vendors act at customer’s best interest.
4. I feel good doing business online because Internet vendors fulfill their agreements.
5. Internet vendors are competent at serving their customers.
6. I feel assured that legal and technological structures adequately protect me from problems
on the Internet.
7. If a customer needs help, Internet vendors will do their best to help.
8. I feel confident relying on Internet vendors when I interact with them.
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9. The Internet is a safe environment to do business in transactions.
10. Internet vendors do a good job at meeting customer needs.
[Power usage]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. I make good use of most of the features available in any technological device.
2. I have to have the latest available upgrades of technological devices that I use.
3. I love exploring all the features that any technological gadget has to offer.
4. I often find myself using many technological devices simultaneously (multitasking).
5. Using any technological device comes easy to me.
6. I feel like information technology is a part of my daily life.
1. Using information technology improves my productivity.
2. Using information technology gives me greater control over my work environment.
3. I like to challenge myself in figuring out how to use any new technology.
4. A little bit of intuition is all that is needed to figure out how to use any new technology.
5. I would feel lost without information technology.
6. I like to learn new software or use new technological devices on my own.
7. Many of my friends come to me to get help related to technological gadgets.
8. I find myself using keyboard shortcuts on the computer.
9. Use of information technology has almost replaced my use of paper.
In the next page, you will be asked to interact with GreenByMe. It is currently under
development and will be used to guide users to local eco-friendly stores.
For the purpose of the study, please try as many functions as you can. Now, please access the
application via the following link: [URL]
Questionnaire Part 2
[Instructions]
Thank you for helping us test GreenByMe.
Now, please answer the second part of the survey.
What are the last four digits of your phone number?
The number you provide will be used as your identification number in the study. To receive
compensation after completing the survey, please make sure it is the same with the number you
entered in the first part of the survey.
[Manipulation check of overt personalization]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
Thinking back to the services provided by GreenByMe, including nearby spots, deals, and
nearby friends, I would say...
1. GreenByMe proactively provides recommendations even without me asking for them.
(R) *Removed in data analysis
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2. With GreenByMe, I can dictate which personalized service(s) I want to receive.
[Manipulation check of information transparency]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. GreenByMe allows the users to know how their location information will be used.
2. GreenByMe allows the users to know how their preferences will be used.
3. GreenByMe allows the users to know what will be done with their data.
[Perceived control]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. I was able to control my interaction with GreenByMe.
2. GreenByMe was responsive to the actions that I initiated (or performed).
3. I was able to influence how GreenByMe worked.
4. During my interaction with GreenByMe, I was able to make choices freely.
5. I was able to adapt GreenByMe in a way I wanted.
6. I was free to decide how I interacted with GreenByMe.
7. I felt in charge of my experience with GreenByMe.
8. I was able to initiate actions to modify GreenByMe.
9. GreenByMe was rigid and inflexible to interact with. (R)
10. I was able to adapt GreenByMe to my personal taste.
[Perceived ease of use]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
If I were actually using GreenByMe......
1.
2.
3.
4.

It would be clear and understandable how to interact with GreenByMe.
I would find GreenByMe easy to use.
It would be easy to get GreenByMe to do what I want it to do.
Interacting with GreenByMe would not require a lot of mental effort.

[Privacy concern]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. I would be concerned that the information I submit to GreenByMe could be misused.
2. I would be concerned about providing information to GreenByMe because of what others
might do with it.
3. I would be concerned about providing information to GreenByMe because it could be
used in ways I could not predict.
4. I would be concerned that others could find private information about me from
GreenByMe.
[Trust]
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Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
[Benevolence]
1. I believe that GreenByMe would act in my best interest.
2. If I needed help, GreenByMe would do its best to help me.
3. GreenByMe is interested in my wellbeing, not just its own.
[Integrity]
1. GreenByMe is truthful in its dealing with me.
2. I would characterize GreenByMe as honest.
3. GreenByMe is sincere.
[Competence]
1. GreenByMe is competent in providing recommendations.
2. GreenByMe is proficient in providing recommendations.
3. GreenByMe is knowledgeable about local eco-friendly stores.
4. GreenByMe knows local eco-friendly stores very well.
[User engagement]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
[Fun]
1. I had fun interacting with GreenByMe.
2. Interacting with GreenByMe provided me with a lot of enjoyment.
3. Interacting with GreenByMe excited my curiosity.
4. Interacting with GreenByMe aroused my imagination.
5. Interacting with the GreenByMe made me interested in it.
[Immersion]
1. While interacting with GreenByMe, I was able to block out most other distractions.
2. While interacting with GreenByMe, I was absorbed in what I was doing.
3. While interacting with GreenByMe, I was immersed in the task that I was performing.
[Time transformation]
1. Time appeared to go by very quickly when I was interacting with GreenByMe.
2. I lost track of time when I was interacting with GreenByMe.
3. I spent more time on GreenByMe than I had intended.
[Product Involvement]
Please indicate how you think about the recommended eco-friendly store(s).
1. Doesn’t Matter/Matters to me
2. Irrelevant/Relevant
3. Unimportant/Important
4. Nonessential/Essential
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5. Unwanted/Wanted
6. Useless/Useful
[Attitude to application]
Please indicate how well the following words describe GreenByMe on a 1 to 7 scale, 1 being
Describes Very Poorly and 7 being Describes Very Well.
1. Appealing
2. Positive
3. Good
4. Favorable
5. Attractive
6. Exciting
7. Pleasant
8. Likeable
9. Interesting
10. High-quality
[Behavioral intention]
Please indicate how well the following words describe GreenByMe on a 1 to 7 scale, 1 being
Describes Very Poorly and 7 being Describes Very Well.
1. I would consider GreenByMe if I need to search for additional nearby eco-friendly stores
in the future.
2. I would consider GreenByMe if I need to search for deals in eco-friendly stores the
future.
3. I would like to browse more eco-friendly stores on GreenByMe when it is available.
4. I would discuss GreenByMe with my friends when it is available.
5. I would recommend GreenByMe to others when it is available.
6. I would like to use GreenByMe again in the future when it is available.
7. I would consider GreenByMe if I need to search for local eco-friendly stores in the
future.
[Purchase intention]
Please indicate the likelihood that you would visit the recommended eco-friendly store(s).
1. Unlikely/Likely
2. Improbable/Probable
3. Impossible/Possible
4. Uncertain/Certain
[Perceived informativeness]
Please indicate your agreement with the following statements on a 1 to 7 scale, 1 being Strongly
Disagree and 7 being Strongly Agree.
1. The application was very informative
[Demographics]
[Age]
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What is your age?
[Ethnicity]
1. White
2. African American
3. American Indian and Alaska native
4. Asian
5. Native Hawaiian and other Pacific Islander
6. Others
[Level of Education]
1. High school or equivalent
2. Vocational/Technical school
3. Some college
4. Bachelor’s degree
5. Master’s degree
6. Doctoral degree
7. Professional degree
[Gender]
What is your gender?
1. Male
2. Female
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APPENDIX D
CORRELATION BETWEEN OUTCOME VARIABLES IN THE PILOT STUDY
OPM

INFOM

PCTRL

PEOU

T

UE

ATT

BI

PRDCT

PRCHS

OPM

1.00

INFOM

0.32***

1.00

PCTRL

0.76***

0.44***

1.00

PEOU

0.48***

0.31**

0.60***

1.00

T

0.58***

0.52***

0.73***

0.69***

1.00

UE

0.57***

0.40***

0.66***

0.57***

0.64***

1.00

ATT

0.50***

0.61***

0.55***

0.60***

0.72***

0.62***

1.00

BI

0.53***

0.60***

0.65***

0.60***

0.69***

0.73***

0.85***

1.00

PRDCT

0.53***

0.42***

0.50***

0.44***

0.58***

0.66***

0.66***

0.66***

1.00

PRCHS

0.45***

0.46***

0.47***

0.40**

0.58***

0.58***

0.66***

0.73***

0.79***

1.00

PRV

- 0.24*

- 0.40***

- 0.33**

- 0.40**

- 0.49***

- 0.24*

- 0.46***

- 0.48***

- 0.20

- 0.31**

*p < .05, **p < .01, *** p < .001
OPM = Overt Personalization Manipulation Check, INFOM = Information Transparency Manipulation Check, PC = Perceived
Control, PEOU = Perceived Ease of Use, T = Trust, UE = User Engagement, ATT = Attitude to Application, BI = Behavioral
Intention, PRDCT = Product Involvement, PRCHS = Purchase Intention, PRV= Privacy Concern
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PRV

1.00

APPENDIX E
CORRELATION BETWEEN OUTCOME VARIABLES IN THE MAIN STUDY
OPM
OPM

INFOM

PCTRL

PEOU

T

UE

ATT

BI

PRDCT

PRCHS

PRV

1.00

INFOM 0.76***
PCTRL

0.75***

0.68***

1.00***

PEOU

0.77***

0.70***

0.82***

1.00

T

0.75***

0.72***

0.78***

0.82***

1.00

UE

0.69***

0.67***

0.80***

0.75***

0.79***

1.00

ATT

0.76***

0.71***

0.83***

0.81***

0.87***

0.84***

1.00

BI

0.70***

0.65***

0.77***

0.75***

0.81***

0.86***

0.86***

1.00

PRDCT 0.64***

0.61***

0.68***

0.66***

0.75***

0.78***

0.81***

0.84***

1.00

PRCHS

0.65***

0.63***

0.72***

0.69***

0.76***

0.77***

0.82***

0.85***

0.87***

1.00

PRV

- 0.12*

- 0.05

- 0.11

- 0.14*

- 0.22**

- 0.05

- 0.16*

- 0.13*

- 0.11

- 0.12*

1.00

*p < .05, **p < .01, *** p < .001
OPM = Overt Personalization Manipulation Check, INFOM = Information Transparency Manipulation Check, PC = Perceived
Control, PEOU = Perceived Ease of Use, T = Trust, UE = User Engagement, ATT = Attitude to Application, BI = Behavioral
Intention, PRDCT = Product Involvement, PRCHS = Purchase Intention, PRV= Privacy Concern
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APPENDIX F
FIGURES FOR INTERACTION EFFECTS OF POWER USAGE

Figure 21 Two-way interaction effect of perceived overt personalization and power usage
on perceived ease of use

Perceived overt personaliztion

trust

trust

Perceived covert personalization

Perceived information transparency

Perceived information transparency

High power usage

Low power usage

Figure 22 Three-way interaction effect of power usage, perceived overt personalization,
and perceived information transparency on trust
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User Engagement

Perceived overt personaliztion

User Engagement

Perceived covert personalization

Perceived information transparency

Perceived information transparency

High power usage

Low power usage

Figure 23 Three-way interaction effect of power usage, perceived overt personalization,
and perceived information transparency on user engagement

High Power Usage
Behavioral Intention

Behavioral Intention

Low Power Usage

Perceived Overt Personalization

Perceived Overt Personalization

High information transparency

Low information transparency

Figure 24 Three-way interaction effect of power usage, perceived overt personalization,
and perceived information transparency on perceived ease of use
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