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Abstract

In the contemporary Al-mediated digital landscape, digital literacy has emerged as a cor-
nerstone competency for students and is closely associated with institutional perception.
This study examines the relationship between students’ digital literacy —within the con-
text of Al-integrated learning environments—on Higher Education Online Brand Equity
(HEOBE), brand trust, brand affect, and electronic word of mouth (e-WOM). Utilizing a
Structural Equation Modeling (SEM) framework, data were collected from university stu-
dents in Taiwan (N = 645) between January and February 2024. Statistical validation and
hypothesis testing were performed using SPSS and AMOS. The results demonstrate that
digital literacy in the Al era exerts a significant positive association with HEOBE, indi-
cating that technologically proficient students within Al-integrated educational environ-
ments perceive higher value in a university’s digital brand. Furthermore, the four dimen-
sions of HEOBE —institutional reputation, brand identification, brand loyalty, and campus
perception—were found to exhibit significant positive associations with both brand trust
and brand affect. Intriguingly, the study uncovers a behavioral dichotomy in word-of-
mouth intentions: while brand affect is positively associated with e-WOM, brand trust
shows an unexpected negative structural association with e-WOM. This suggests that
while emotional attachment spurs advocacy, high cognitive trust may lead to “passive loy-
alty” in Al-driven digital spaces. These findings provide critical theoretical insights and
practical benchmarks for higher education institutions seeking to optimize Al-augmented
brand management and student engagement strategies.

Keywords: artificial intelligence; digital literacy; HEOBE; brand trust; brand affect; e-WOM

1. Introduction

With the rapid acceleration of global digitalization and the transformative emergence
of Artificial Intelligence (AI), digital literacy has evolved from a basic technical skill into an
indispensable core competency in the modern era. Within Higher Education Institutions
(HEIs), this competency is essential for helping students navigate their academic journeys
and prepare for an increasingly complex and volatile global environment [1]. At the same
time, the advancement of Al-driven technologies and generative Al has reshaped human
lifestyles, learning paradigms, and social interactions. In Al-mediated educational envi-
ronments, students” digital literacy extends beyond basic technical skills to encompass the
ability to critically interpret and evaluate Al-generated content and algorithmic recommen-
dations. This capability is likely to shape how students perceive, evaluate, and respond to
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institutional brand signals conveyed through digital channels, thereby influencing the for-
mation of Higher Education Online Brand Equity (HEOBE), brand trust, brand affect, and
subsequent e-WOM behaviors. Emerging research suggests that Al-driven personaliza-
tion and algorithmic recommendations can shape brand trust, brand affect, and word-of-
mouth intentions in online environments [2,3]. As Al becomes more widely applied in
social media marketing, Al-generated virtual influencers have also emerged as a growing
phenomenon [4]. It is important to distinguish between digital literacy and Al literacy in
this context. While digital literacy encompasses technical, cognitive, and social-emotional
competencies for using digital tools [5,6], Al literacy represents a more specialized exten-
sion focusing on human-AlI collaboration and algorithmic understanding [7]. In this study,
we focus on digital literacy as the foundational competency, recognizing its critical role in
enabling students to navigate Al-augmented educational environments.

In this Al-mediated academic landscape, an individual's level of digital
literacy —especially their ability to critically engage with Al systems and algorithmic
outputs—is closely associated with academic and professional success. Contemporary
higher education increasingly emphasizes experiential learning approaches, shifting from
purely theoretical instruction toward a “learning by doing” paradigm that equips stu-
dents with practical [8], Al-augmented analytical and managerial competencies. As a
result, students’ digital literacy is associated with both their learning effectiveness and
their evaluation of institutional quality in Al-mediated educational contexts. This compe-
tency is significantly associated with their perceptions of institutional value and plays a
foundational role in the development of Higher Education Online Brand Equity (HEOBE).

In response to ongoing digital transformation, HEIs have actively integrated a wide
range of online resources and digital platforms, including official websites, online learning
systems, and social media channels. This shift reflects a broader movement toward digital
brand transformation in higher education. Within this context, the concept of HEOBE has
gained prominence, emphasizing the institution’s overall digital image, perceived value,
and interactive experience [9]. Students with higher levels of digital literacy are better
positioned to interpret, evaluate, and internalize institutional messages conveyed through
digital channels, thereby positioning digital literacy as a key antecedent of HEOBE. This
perspective aligns with the strategic transition from traditional marketing approaches to
Al-enhanced branding strategies in higher education [9].

Furthermore, students” perceptions of institutional professionalism and value —formed
through website content, digital interactions, and online learning experiences —play a vital
role in strengthening both brand trust and brand affect. Brand trust refers to students’ con-
fidence in the institution’s reliability and its ability to fulfill its commitments [10], whereas
brand affect reflects their emotional responses and sense of attachment toward the insti-
tution. A well-established HEOBE framework effectively communicates these attributes,
fostering positive attitudes and deepening students” emotional and psychological engage-
ment with the institutional brand.

In the era of social media, consumers increasingly rely on electronic word of mouth (e-
WOM), often consulting online reviews and peer opinions before making decisions [11,12].
Within the higher education sector, e-WOM has become a critical channel through which
students share experiences and shape collective perceptions. Platforms such as PTT, Dcard,
and Facebook serve as key spaces for institutional evaluation and discussion. When stu-
dents exhibit higher levels of brand trust and positive emotional attachment, they are more
likely to engage in positive e-WOM behaviors, actively sharing favorable experiences and
recommendations, thereby enhancing the institution’s reputation and brand image [13].

Despite the growing body of literature linking digital literacy to brand-related out-
comes, limited research has examined how digital literacy functions in Al-mediated edu-
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cational contexts. While existing studies primarily focus on general technical competen-
cies [1], there is limited empirical research examining how students” digital literacy influ-
ences their perceptions of higher education brands when interacting with Al-integrated
learning environments [14]. To address this gap, the present study investigates whether
students with higher levels of foundational digital literacy perceive, evaluate, and pro-
mote institutional brands differently within Al-mediated higher education environments.
This research draws on a sample of university students in Taiwan, providing empirical
insights into the evolving role of Al-driven digital literacy in shaping higher education
branding outcomes.

2. Literature Review and Hypothesis Development
2.1. Digital Literacy in the Al Era

Digital literacy is a multidimensional construct originally introduced by the authors
of [5], who defined it as “the ability to understand and use information in multiple formats
from a wide range of sources via computers.” This foundational definition highlights in-
formation comprehension and application as essential competencies in the digital era. As
digital technologies continue to evolve, the concept of digital literacy has expanded to en-
compass a broader set of skills related to the effective use of digital tools and platforms,
including those driven by artificial intelligence [6].

Subsequently, ref. [15] expanded the concept of digital literacy by emphasizing par-
ticipatory culture, defining it as the ability to actively engage with digital technologies to
create, remix, and share content. This perspective is particularly relevant in the age of Gen-
erative Al, where users are no longer passive recipients of information but active partici-
pants in Al-assisted content creation. Recent scholarship has proposed Al literacy as an
extension of digital literacy, emphasizing human-AlI interaction, algorithmic awareness,
and the critical evaluation of Al-generated content [7]. In this study, we focus on digi-
tal literacy as a foundational competency that enables students to navigate Al-augmented
educational resources, rather than measuring Al-specific skills.

With the rapid digital transformation of Higher Education Institutions (HEIs) and the
proliferation of Al technologies, digital literacy has become a fundamental component of
contemporary education. Recent studies highlight that these competencies are indispens-
able for individuals to navigate complex digital environments and succeed in a technology-
driven society [16]. From a theoretical perspective, digitally literate individuals are better
equipped to adapt to emerging technologies and to interpret the evolving “symbolic lan-
guages” embedded in Al-mediated communication systems [6]. Developing such compe-
tencies is therefore critical for preparing students to meet the demands of a workforce that
increasingly values Al-augmented analytical and managerial capabilities.

In contemporary research, digital literacy is conceptualized as a multidimensional
construct comprising technical, cognitive, and social competencies that influence how in-
dividuals learn, work, and interact within digital ecosystems. These competencies include
the effective use of digital tools and Al-enabled platforms, the critical evaluation of infor-
mation credibility and Al-generated outputs, and the ability to communicate and collabo-
rate effectively in digital and Al-mediated environments [17].

When individuals are able to adapt to the continuous evolution of digital and Al
technologies—while critically evaluating information and responsibly utilizing digital
resources—they are more likely to make informed decisions in complex digital con-
texts [1,6]. In Al-mediated environments, brand-related information is increasingly deliv-
ered through algorithmically curated content and Al-driven interfaces. This shift implies
that students’ digital literacy —particularly their ability to critically evaluate Al-generated
outputs—plays a central role in how institutional brand signals are transmitted and in-
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terpreted, suggesting that traditional brand equity frameworks should be extended to ac-
count for the role of Al literacy in shaping perceptions of online brand equity.

2.2. Higher Education Online Brand Equity (HEOBE)

A brand is a constellation of concepts, names, symbols, and intangible assets that
shape perceptions [18]. Ref. [19] conceptualized brand equity as a set of brand assets
and liabilities linked to a brand, its name, and symbol, while [20] defined it as the dif-
ferential effect of brand knowledge on consumer responses to marketing. In higher ed-
ucation, HEOBE refers to a university’s brand value in digital environments, communi-
cated through websites, social media, and other online channels [9]. As HEIs become more
market-oriented, branding has become central to institutional competitiveness and the de-
velopment of distinctive, consistent, and value-driven brand images.

Brand equity is commonly viewed from financial-based, employee-based, and
customer-based perspectives [21]. In higher education, brand equity is primarily shaped
by students’ experiences and perceptions, making a customer-based brand equity (CBBE)
approach the most appropriate for evaluating university brands [21,22]. Accordingly, uni-
versity brand equity rests on students’ cognitive and affective evaluations of institutional
image, service quality, and brand loyalty.

With the rise of digital media, brand equity has expanded into the online domain.
University brand building is shaped by dimensions such as institutional reputation, staff
quality, campus emotional climate, brand awareness, and loyalty [23,24]. Brand equity is
closely associated with success in higher education branding [19,25], and [9] further oper-
ationalized Higher Education Online Brand Equity (HEOBE) through institutional repu-
tation, E-campus Performance, brand Identification, faculty competency, perceived value,
brand loyalty, and campus perception.

2.3. Brand Trust

Brand trust refers to consumers’ confidence in a brand’s ability to fulfill its promises
and deliver consistent value [26,27]. It is grounded in perceptions of reliability and in-
tegrity, which shape whether consumers believe the brand will consistently meet expec-
tations [28]. In higher education, student trust is associated with academic engagement,
satisfaction, brand reputation, and recruitment competitiveness. When trust is strong, stu-
dents are more likely to choose and remain loyal to the institution, reducing switching
behavior toward other schools [29].

Brand trust becomes especially important under uncertainty, when students lack com-
plete information about teaching quality, faculty expertise, or graduate outcomes [30]. In
such situations, information asymmetry is strongly associated with trust formation, and
clearer information about institutional attributes can help strengthen trust [27,31,32]. Uni-
versities can build trust through transparent curriculum information, facility presentation,
quality improvement, and positive narratives shared by students or social media. A strong
reputation is associated with higher levels of consumer trust and supports long-term insti-
tutional relationships [33].

2.4. Brand Affect

Brand affect is defined as the potential of a brand to elicit a positive emotional re-
sponse in the average consumer because of brand usage [26]. It can be characterized as
the affective reaction generated by consumers following their experience with a specific
brand [34]. Brand affect is associated with both consumers’ sense of identification and
psychological connection with the brand and their purchasing decisions, thereby foster-
ing higher brand recognition and loyalty within the market. Consequently, brand affect
typically emerges within the context of a close relationship with the brand [35] and serves
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as a vital foundation for sustained brand-consumer interaction. In today’s highly com-
petitive market environment, brands have evolved beyond mere product representations
to become significant media for establishing emotional bonds with consumers. The forma-
tion of brand affect stems from the psychological perceptions generated during consumer—
brand interactions; thus, brand affect can be viewed as the evocative power of the affective
experience elicited by the brand [34].

Ref. [16] posits that brand affect is intricately linked to brand trust. While brand trust
is generally regarded as a process requiring cognitive deliberation and long-term evalu-
ation, brand affect is characterized by greater spontaneity and immediacy, representing
a more impulsive emotional dimension. This suggests that when consumers experience
positive emotions toward a brand, they are more likely to develop trust, which subse-
quently reinforces brand loyalty. In other words, when a brand successfully cultivates
feelings of pleasure, satisfaction, or belonging, brand trust is enhanced, which is associ-
ated with purchasing behavior and commitment. Furthermore, a high degree of emotional
connection between consumers and a brand is associated with greater willingness for sus-
tained support and provides an effective buffer against external negative information or
influences [36].

2.5. Electronic Word of Mouth (e-WOM)

Ref. [37] conceptualizes traditional Word of Mouth (WOM) as the dissemination of
information concerning brands, products, or services between non-commercial communi-
cators and information recipients. This implies that WOM encompasses any verbal or in-
terpersonal communication —whether positive or negative—regarding a brand, product,
service, or organization, provided the recipient perceives the sender as having no com-
mercial intent [38]. Ref. [11] further defines Electronic Word of Mouth (e-WOM) as “any
positive or negative statement made by potential, actual, or former customers about a prod-
uct or company, which is made available to a multitude of people and institutions via
the Internet.”

With the rise of Web 2.0 and new media channels, WOM has evolved into e-WOM,,
which spreads faster and reaches a much wider audience through social media, blogs,
forums, and review sites [39]. In the digital era, consumers increasingly rely on online
reviews and user experiences to build brand knowledge before making purchase deci-
sions [12,40]. Positive e-WOM is associated with strong social influence in online commu-
nities and stronger brand image while offering useful feedback for improving products
and services [40,41].

Accordingly, positive e-WOM can augment a brand’s market value and reinforce con-
sumer trust. Conversely, negative e-WOM may jeopardize brand reputation and diminish
the probability of a consumer selecting the brand. Ultimately, the credibility of e-WOM is
associated with consumer decision-making processes [42].

2.6. Hypothesis Development
2.6.1. The Relationship Between Digital Literacy and HEOBE

In the contemporary higher education environment, digital literacy is associated with
the interaction between students and university brands [43]. The scholars posit that in an
era where digital forms of information and communication dominate, digital literacy has
become a critical competency required to flourish both within and beyond the educational
sphere, highlighting its central role in higher education [43]. Digital literacy refers to the
ability to utilize digital technology to effectively search for, acquire, evaluate, and apply
digital information to meet various needs [44,45]. Ref. [46] further showed that the level
of digital literacy among university students is significantly correlated with their learn-
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ing motivation, attitudes, and satisfaction. As university brand management and student
engagement increasingly transition to online platforms, the importance of digital literacy
has escalated, becoming a core capability for facilitating academic exchange, strengthening
brand interaction, and enhancing learning engagement.

Ref. [18] defines brand equity as the “added value endowed by the brand to the prod-
uct or service.” Building upon this, ref. [9] developed the concept of Higher Education
Online Brand Equity (HEOBE), which encompasses dimensions such as institutional repu-
tation, E-campus performance, brand identification, faculty competency, perceived value,
brand loyalty, and campus perception. This framework reflects the brand value of a uni-
versity as experienced by students within a digital environment. Currently, students rely
heavily on university websites, social media, and other digital platforms to understand
their institutions; thus, their level of digital literacy directly dictates how they perceive
and evaluate the university brand. Students with higher digital literacy tend to participate
more actively in university social media interactions, thereby deepening their cognition
of and connection to the university brand [21,47]. Such interactions are associated with
stronger identification with the brand’s values and greater engagement and loyalty. Fur-
thermore, digitally literate students are more proficient in navigating university websites
and learning platforms, and they possess the ability to discern the authenticity and credi-
bility of information. This ensures that their brand impressions are derived from accurate
sources, allowing them to precisely grasp the institution’s reputation and characteristics.
In light of these considerations, the present study proposes the following hypotheses:

H1-1. Digital literacy is positively associated with institutional reputation.
H1-2. Digital literacy is positively associated with E-campus performance.
H1-3. Digital literacy is positively associated with brand identification.
H1-4. Digital literacy is positively associated with faculty competency.
H1-5. Digital literacy is positively associated with perceived value.

H1-6. Digital literacy is positively associated with brand loyalty.

H1-7. Digital literacy is positively associated with campus perception.

2.6.2. The Relationship Between HEOBE and Brand Trust

In the contemporary landscape of higher education, student trust in university brands
is of paramount importance, as the selection of an institution is often perceived as a high-
stakes decision with profound implications for an individual’s future. According to the
definition in [48], trust is characterized as the expectation that parties within a relationship
will cooperate and fulfill their respective responsibilities and obligations. More specifi-
cally, brand trust denotes the degree of consumer confidence in a brand’s integrity and
reliability regarding the fulfillment of its promises, essentially, the extent to which con-
sumers are willing to rely on the brand to deliver its stated value [26]. Ref. [49] identifies
brand trust as a fundamental dimension of brand equity in higher education, emphasizing
that within the educational sector, trust serves as both a core component and a critical out-
come of brand equity. Furthermore, brand trust is typically cultivated through empirical
experiences [50]. When consumers encounter pleasant and meaningful online experiences
within brand communities, their trust in the brand is significantly bolstered [51].
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Brand trust assists in mitigating perceived risks and uncertainties [48,50]. When
consumers trust a brand, they feel more secure regarding their choices and anticipated
outcomes. Concurrently, brand trust facilitates the maintenance of long-term loyal rela-
tionships between consumers and the brand [50,52]. When a university possesses robust
Higher Education Online Brand Equity (HEOBE) encompassing an excellent institutional
reputation, high-quality educational resources, and positive student experiences, students’
trust in the institution is reinforced. Students with high levels of trust tend to exhibit pos-
itive behaviors, such as continued enrollment, peer recommendations, and sustained en-
gagement as alumni, all of which further augment the institution’s brand equity. In light
of these considerations, the present study proposes the following hypotheses:

H2-1. Institutional reputation is positively associated with brand trust.
H2-2. E-campus performance is positively associated with brand trust.
H2-3. Brand identification is positively associated with brand trust.
H2-4. Faculty competency is positively associated with brand trust.
H2-5. Perceived value is positively associated with brand trust.

H2-6. Brand loyalty is positively associated with brand trust.

H2-7. Campus perception is positively associated with brand trust.

2.6.3. The Relationship Between HEOBE and Brand Affect

Higher Education Online Brand Equity (HEOBE) represents the asset value of a uni-
versity brand within the digital landscape; essentially, HEOBE measures students’ online
perceptions and evaluations of an institution’s brand. Ref. [53] conceptualizes brand af-
fect as the emotional responses elicited by brand experiences, performance, and imagery.
Furthermore, brand affect can be characterized as a consumer’s overall favorable or un-
favorable assessment of a brand [54]. Ref. [26] further posits that brand affect denotes
the potential of a brand to evoke positive emotional reactions among consumers. In other
words, when students experience emotions such as pleasure or affinity toward a university
brand, it indicates that the institution is performing effectively in terms of brand affect.

In the context of higher education institutions, brand affect provides a novel perspec-
tive, proving more instrumental than student satisfaction in fostering long-term relation-
ships within institutional marketing [55]. Brand affect signifies the capacity of a univer-
sity brand to arouse positive feelings, which ultimately facilitates the formation of brand
engagement behaviors [56]. Moreover, brand affect is recognized as a primary driver of
brand loyalty [26,54]. Consequently, when students develop positive emotions toward a
university brand, their perception of the institution’s brand equity is typically reinforced.
For instance, feelings of pleasure and attachment are likely to translate into brand loy-
alty and word-of-mouth recommendations, thereby further augmenting the university’s
overall brand value. In light of these considerations, the present study proposes the
following hypotheses:

H3-1. Institutional reputation is positively associated with brand affect.
H3-2. E-campus performance is positively associated with brand affect.

H3-3. Brand identification is positively associated with brand affect.
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H3-4. Faculty competency is positively associated with brand affect.
H3-5. Perceived value is positively associated with brand affect.
H3-6. Brand loyalty is positively associated with brand affect.

H3-7. Campus perception is positively associated with brand affect.

2.6.4. The Relationship Between Brand Trust and Electronic Word of Mouth

Brand trust is an important factor in the higher education context. It refers to con-
sumers’ willingness to rely on a brand under conditions of risk and their confidence that
the brand will fulfill its promises and reduce uncertainty [26,54,57]. In universities, brand
trust is reflected in students’ confidence in educational quality, service performance, and
institutional commitments [10].

Electronic word of mouth (eWOM) refers to positive or negative opinions about a
brand, product, or service shared through internet-based platforms [11,58]. In higher
education, students may share academic experiences and evaluations of university
services via social media or online review platforms, thereby influencing prospective
students’ perceptions.

Relationship marketing theory suggests that trust is a key antecedent of positive word
of mouth and long-term relational outcomes [28]. Thus, when students trust their univer-
sity, they are more likely to share favorable experiences and recommend it online. Accord-
ingly, brand trust is expected to positively influence eWOM. In light of these considera-
tions, the present study proposes the following hypothesis:

H4. Brand trust is positively associated with electronic word of mouth.

2.6.5. The Relationship Between Brand Affect and Electronic Word of Mouth

Brand affect refers to the positive emotional responses elicited by a brand, such as
happiness, pleasure, and affection [26,54]. In the higher education context, students who
develop positive emotional connections with a university are more likely to become sup-
portive of the institution and share their experiences with others, thereby generating word-
of-mouth effects. Electronic word of mouth (eWOM) refers to positive or negative brand-
related information disseminated through internet-based platforms, including online re-
views, recommendations, and social media interactions [11,58].

Students who experience enthusiasm and affection toward their university are more
likely to share favorable experiences through social media and online review platforms,
thereby creating positive eWOM. Previous studies have suggested that consumers with
strong emotional attachment to a brand are more likely to engage in word-of-mouth behav-
iors [59]. The scholars argue that brand love represents a deep emotional connection with
a brand, leading to stronger loyalty and favorable word-of-mouth recommendations [59].
Similarly, ref. [60] defines brand love as the emotional attachment developed by satisfied
consumers toward a specific brand, while [61] further indicates that such emotions include
passion, attachment, positive feelings, and favorable evaluations. Accordingly, students
who possess strong emotional attachment to a university are more likely to share positive
experiences, participate in online discussions, and recommend the institution to others.
Therefore, brand affect can be considered an important antecedent of eWOM.

In summary, brand affect is positively associated with electronic word of mouth. The
stronger students” emotional attachment to a university, the more likely they are to share
positive experiences and promote the institution through online platforms. Accordingly,
this study proposes the following hypothesis:
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Social-emotional

H5. Brand affect is positively associated with electronic word of mouth.

The conceptual model of this study is developed based on the preceding literature re-
view and hypothesis development. The overall research framework is presented in Figure 1.

HEOBE

Institutional Reputatiol

Brand Trust
E-campus Performance

H2-1(+) ~ H2-7(+)

Brand Identification

Digital Literacy

H3‘1(+) ~ H377(+)

Faculty Competency
Hy,(+) ~Hy5(4)

Perceived Value Brand Affect

Brand Loyalty

Campus Perception

Figure 1. The Conceptual Model.

3. Methodology
3.1. Population and Sample

The target population comprised current university students in Taiwan and individu-
als who had graduated from Taiwanese universities within the previous five years. Partic-
ipants were enrolled in or had completed bachelor’s, master’s, or doctoral programs. This
sampling frame is theoretically appropriate for the present study because these partici-
pants have direct or recent experience with university websites, online learning platforms,
social media communication, and other digital institutional touchpoints. Such experiences
enable them to evaluate university online brand equity, brand trust, brand affect, and elec-
tronic word of mouth

—~~

e-WOM) in a meaningful manner. Taiwan therefore provides a
relevant empirical context for examining how digital literacy influences higher education
online brand-related outcomes in a digitally mediated educational environment.

A non-probability convenience sampling approach was utilized. A total of
740 questionnaires were returned. To ensure high data quality, rigorous screening
procedures were implemented: questionnaires were identified as invalid and removed if
they exhibited (1) straight-lining responses (defined as zero variance across consecutive
item batteries), (2) excessive missing data (exceeding 10% of total items), or (3) inconsistent
responses on paired reverse-coded verification items. A total of 95 problematic question-
naires were excluded based on these criteria, yielding a final analytical sample of 645 valid
responses. This represents a usable response rate of 87.16% (645 valid responses out of
740 returned questionnaires). The sample encompassed students and recent graduates
from more than 15 higher education institutions across northern, central, and southern
Taiwan, covering both comprehensive public universities and private institutions across
diverse disciplines (e.g., business, humanities, engineering, and social sciences). In terms
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of sample size adequacy, structural equation modeling (SEM) generally recommends a
minimum sample size of 200 or a ratio of at least 5-10 observations per estimated param-
eter. Our final sample of 645 valid responses substantially exceeds these conventional
thresholds and is consistent with prior studies on digital literacy and online brand equity
in higher education. Given the complexity of our model, this sample size helps ensure
stable parameter estimates, adequate statistical power, and reliable fit indices.

Nevertheless, because the study used convenience sampling, the sample should not
be regarded as fully representative of all university students or recent graduates in Tai-
wan. Although the population of Taiwanese university students can be considered finite
and probability sampling would be preferable in future research, practical constraints re-
lated to time, resources, and access to a comprehensive sampling frame led us to adopt
a non-probability convenience sampling approach in this study. Given that respondents
were recruited through social media platforms such as LINE, Facebook, and Instagram,
the sample may overrepresent individuals who are more active online, more comfortable
with digital technologies, or more interested in university-related online content. These
characteristics could be associated with higher levels of digital literacy or more favorable
perceptions of online brand equity, potentially limiting the generalizability of the findings
to less digitally engaged student populations.

3.2. Research Instruments

This study adopted a quantitative survey approach to investigate the relationships
among Digital Literacy (DL), Institutional Reputation (IR), E-campus Performance (EP),
Brand Identification (BI), Faculty Competency (FC), Perceived Value (PV), Brand Loyalty
(BL), Campus Perception (CP), Brand Trust (BT), Brand Affect (BA), and electronic word
of mouth (e-WOM, EW). Measurement items for each construct were adapted from well-
established scales validated in previous studies, with minor modifications to ensure their
suitability for the higher education context. The sources of the measurement items are
summarized in Table 1. The primary objective of this study was to capture students’ per-
ceptions and evaluations of university brand selection. All constructs were measured using
a seven-point Likert scale ranging from 1 (“strongly disagree”) to 7 (“strongly agree”), with
higher scores indicating stronger agreement with the corresponding statements. The sur-
vey was administered in Traditional Chinese to ensure that participants accurately under-
stood all questions. The measurement scales were adapted from established English litera-
ture (Table 1) and translated into Chinese using a standard two-way translation and back-
translation procedure by bilingual researchers to ensure linguistic and semantic equiva-
lence. An expert panel consisting of three academic professors in educational technology
and electronic commerce reviewed the questionnaire for face and content validity. Fur-
thermore, a pilot study (N = 30) was conducted to ensure clarity and resolve semantic am-
biguities before large-scale distribution. The full wording of all measurement items (both
English and Chinese) is provided in Appendix A (Table Al).

Table 1. Sources of Measurement Items.

Construct Number of Items Source
Technical 2 [6]
Digital Literacy Cognitive 2
5 : [62]
Social-emotional 2
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Table 1. Cont.

Construct Number of Items Source

Institutional Reputation

E-campus Performance

Brand Identification

Faculty Competency [°]

Perceived Value

Brand Loyalty

Campus Perception
Brand Trust
Brand Affect

e-WOM

NN WOIN WO W W W W Ww

3.3. Data Collection

Respondents were recruited through online channels and social media platforms, in-
cluding LINE, Facebook, and Instagram. This recruitment strategy is consistent with the
digital consumption context examined in this study, which focuses on participants” digi-
tal literacy, higher education online brand equity (HEOBE), brand trust, brand affect, and
electronic word of mouth (e-WOM). Before statistical analysis, all collected responses were
systematically screened to ensure data quality.

3.4. Data Analysis

Descriptive statistics were conducted using respondents” demographic information,
including gender, age, and educational level, to summarize the sample profile and exam-
ine the distribution of the study variables. The results of these analyses are presented in
Section 4.1 (Sample Characteristics).

Reliability and validity were assessed to evaluate the quality of the measurement in-
strument. Reliability was examined using factor loadings [64], Cronbach’s alpha [65], and
composite reliability (CR) [66]. Validity was assessed through convergent validity and
discriminant validity. Convergent validity was evaluated using factor loadings, t-values,
and average variance extracted (AVE) [67], whereas discriminant validity was assessed by
comparing the square root of AVE with inter-construct correlations [59] and by examining
chi-square difference analysis [67].

Data were analyzed using SPSS AMOS 20.0. Confirmatory factor analysis (CFA) was
first performed to assess the measurement model fit, followed by structural equation mod-
eling (SEM) to test the hypothesized relationships among constructs and evaluate the over-
all model fit.

3.5. Common Method Variance

Given that all variables were collected from the same respondents using self-report
questionnaires, common method variance (CMV) may be a potential concern. To exam-
ine this issue, we employed Harman'’s single-factor test using confirmatory factor analysis
(CFA). Specifically, we compared the model fit of a single-factor model, in which all mea-
surement items loaded on one common factor, with our theoretical multi-factor model.
The single-factor model demonstrated poor fit (x*/df = 11.533, GFI = 0.613, AGFI = 0.559,
IFI = 0.695, CFI = 0.694, RMSEA = 0.128), whereas the theoretical multi-factor model ex-
hibited acceptable fit (x>/df = 2.185, GFI = 0.918, AGFI = 0.895, IFI = 0.970, CFI = 0.969,
RMSEA = 0.043). The substantially better fit of the multi-factor model provides evidence
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that the relationships among constructs are not primarily attributable to common method
variance, suggesting that CMV is unlikely to be a serious concern in this study.

4. Results
4.1. Sample Characteristics

The demographic characteristics of the 645 valid respondents were examined before
the main analysis. Female respondents constituted 67.91% of the sample (1 =438), whereas
male respondents accounted for 32.09% (n = 207). Regarding age, most respondents
were between 18 and 25 years old (n = 476, 73.80%), followed by those aged 26-30 years
(n =117, 18.14%). Respondents aged 31 years or older accounted for 8.06% of the sam-
ple. With respect to educational status, 269 respondents were undergraduate students
(41.71%), 180 were university graduates (27.91%), 118 were master’s students (18.29%),
63 were master’s graduates (9.77%), 12 were doctoral students (1.86%), and 3 were doctoral
graduates (0.46%).

Overall, the sample consisted primarily of young respondents and current university
students, which is broadly consistent with the target context of this study, namely, the
examination of students’ perceptions and behaviors toward university brands in digital
environments. However, the demographic distribution was not fully balanced across cat-
egories. Therefore, the present study focused on the overall structural relationships rather
than comparing path coefficients across demographic subgroups. The absence of subgroup
comparisons should be considered a limitation, and future research may further examine
potential differences across demographic and educational groups using larger and more
balanced samples.

4.2. Measurement Model Analysis

Prior to conducting the confirmatory factor analysis (CFA) and structural equation
modeling (SEM), we examined the univariate normality of all measurement items by in-
specting their skewness and kurtosis values. As shown in Table 2, skewness values ranged
from —0.765 to —0.056, and kurtosis values ranged from —0.898 to 0.569. All skewness val-
ues were below 1.0 and all kurtosis values were below 3.0, which are within the commonly
recommended thresholds for normality in structural equation modeling. These results in-
dicate that the assumption of univariate normality was reasonably met, supporting the
appropriateness of the data for subsequent CFA and SEM analyses.

Table 2. Descriptive Statistics and Normality Indices for All Measurement Items.

Constructs Items N Mean SD Skewness Kurtosis
T1 645 4.87 1.352 —0.409 —0.120
T2 645 4.46 1.400 —0.254 —0.262
Digital C1 645 5.20 1.155 —0.323 —0.184
Literacy 2 645 5.37 1.132 —0.429 0.085
SE1 645 5.42 1.253 —0.666 0.234
SE2 645 5.54 1.190 —0.765 0.569
o IR1 645 4.48 1.363 —0.289 —0.188
Institutional
Reputation IR2 645 457 1.325 —0.356 0.093
IR3 645 457 1.355 —0.358 —0.020
EP1 645 5.23 1.196 —0.552 0.537
E-campus EP2 645 5.33 1.202 —0.520 0.116
Performance
EP3 645 5.28 1.183 —0.530 0.195
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Table 2. Cont.

Constructs Items N Mean SD Skewness Kurtosis
BI1 645 5.07 1.443 —-0.617 —0.025
Brand
e BI2 645 4.55 1.653 —0.388 —0.490
Identification
BI3 645 4.61 1.545 —0.427 —0.235
FC1 645 4.72 1.287 —0.489 0.177
Faculty
Competency FC2 645 491 1.254 —0.454 0.134
FC3 645 5.22 1.185 —0.591 0.302
) PV1 645 4.74 1.516 —0.487 —0.278
Perceived PV2 645 428 1.573 —0.211 —0.531
Value
PV3 645 4.45 1.517 —0.282 —0.521
BL1 645 4.59 1.756 —0.443 —0.655
Brand Loyalty BL2 645 4.73 1.787 —0.536 —0.638
BL3 645 4.56 1.727 —0.368 —0.651
Campus CP1 645 5.09 1.388 —0.572 —0.105
Perception CP2 645 4.83 1.362 —-0.327 —0.246
BT1 645 5.28 1.149 —0.295 —0.355
Brand Trust BT2 645 5.30 1.232 —0.491 —0.096
BT3 645 5.27 1.241 —0.542 —0.005
BA1 645 5.12 1.288 —0.464 —0.122
Brand Affect
BA2 645 5.13 1.350 —0.547 0.079
EW1 645 3.96 1.721 -0.077 —0.783
e-WOM
EW2 645 3.97 1.763 —0.056 —0.898

Note: Technical (T), Cognitive (C), Social-Emotional (S).

4.2.1. Second-Order Confirmatory Factor Analysis (Second-Order CFA)

Second-order confirmatory factor analysis assumes that the first-order latent factors
share a common, higher-order latent factor. In this study, the second-order latent con-
struct is explained by three first-order factors; specifically, the three first-order latent fac-
tors (technical, cognitive, and socio-emotional dimensions) are collectively influenced by
the overarching factor, namely Digital Literacy. Figure 2 presents the second-order CFA
framework for Digital Literacy in this study.

T1
T2 Technical
C1
Cognitive Digital Literacy
C2
SE1
Social-emotional
SE2

Figure 2. Second-Order CFA Framework.
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As shown in Table 3, the results of the second-order confirmatory factor analysis (CFA)
indicated that all model fit indices met the recommended thresholds [64], demonstrating
acceptable overall model fit. Regarding measurement quality, all standardized factor load-
ings exceeded 0.70, supporting indicator reliability. In addition, Cronbach’s alpha coeffi-
cients were above 0.70 [65], composite reliability (CR) values exceeded 0.60 [66], and av-
erage variance extracted (AVE) values were greater than 0.50 [67], indicating satisfactory
internal consistency reliability and convergent validity.

Table 3. Second-Order CFA Test Results.

Construct Diomrar;ig:g;:st- Items Ll:)aac;io; g Cronbach’s « CR AVE
Technical i; 8?22 0.843 0.8435 0.7294

IEtlegl};ily Cognitive g; 8:2‘2“2’“ 0.819 08193  0.6940
Social-emotional SE; 823@ 0.852 0.8534 0.7443

Model fit: Chi-square/df = 2.349, GFI = 0.993, AGFI = 0.974, RMSEA = 0.046, SRMR = 0.0129,
NFI=0.993, RFI = 0.983, IFI = 0.996, CFI = 0.996.

Taken together, these findings provide strong empirical support for the reliability and
validity of the measurement model. Furthermore, the results confirm that Digital Literacy
is appropriately conceptualized as a second-order construct comprising three first-order
dimensions: Technical Literacy, Cognitive Literacy, and Socio-Emotional Literacy.

4.2.2. Confirmatory Factor Analysis (CFA)

The confirmatory factor analysis (CFA) results indicated that all model fit indices met
the recommended criteria established by [64]. Specifically, x*/df =2.185 (<5.00), CFI=0.969
(>0.90), TLI = 0.963 (>0.90), RMSEA = 0.043 (<0.08), and SRMR = 0.033 (<0.08), indicating
acceptable model fit. These results provide strong evidence of satisfactory model fit and
support the adequacy of the proposed measurement model.

4.3. Reliability Analysis

Reliability was assessed using factor loadings, Cronbach’s alpha, and composite reli-
ability (CR). All factor loadings exceeded 0.70, supporting indicator reliability [64]. Cron-
bach’s alpha values were above 0.70, and all CR values exceeded 0.60, confirming satisfac-
tory internal consistency [65,66]. Detailed results are presented in Table 4.

Table 4. Analysis of Reliability and Convergent Validity.

Constructs Items Fact.or t-Value Cronbach’s CR AVE
Loading o
o T 0.769 *** 16.978
Digital
Literacy C 0.996 *** 21.771 0.871 0.8706 0.6963
SE 0.711 *** 16.391
Instituti 1 IR1 0.896 *** 28.796
nstitutiona
Reputation IR2 0.910 *** 29.533 0.905 0.9077 0.7667
IR3 0.818 *** 24.908
EP1 0.772 *** 22352
Pfrfc b EP2 0.800 *** 23526 0.859 08650  0.6820
EP3 0.900 *** 28.030
. BI1 0.830 *** 23.940
Identlifa}irclation BI2 0.649 *** 17.309 0.812 0.8161 0.5997
BI3 0.830 *** 23.944
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Table 4. Cont.

Constructs Items Fact.or t-Value iy CR AVE
Loading o4
FC1 0.805 *** 23.927
Faculty
Competency FC2 0.900 *** 28.367 0.866 0.8718 0.6946
FC3 0.7971 *** 23.305
_ PV1 0.853 *** 26.567
Pe\r,j:;ed PV2 0.913 *** 29.634 0.927 0.9268 0.8087
PV3 0.930 *** 30.607
BL1 0.849 *** 26.347
Brand Loyalty BL2 0.762 *** 22.443 0.894 0.8902 0.7315
BL3 0.945 *** 31.422
Campus CP1 0.842 *** 24.771 0.832 0.8314 07115
Perception CP2 0.845 *** 24911 ’ ’ ’
BT1 0.860 *** 26.938
Brand Trust BT2 0.920 *** 30.131 0.915 0.9168 0.7862
BT3 0.879 *** 27.924
BA1 0.936 *** 30.019
Brand Affect 0.848 0.8547 0.7477
BA2 0.787 *#* 23.274
EW1 0.902 *** 28.741
e-WOM 0.930 0.9312 0.8715
EW2 0.964 *** 32.063

Note: *** p-value < 0.001, Technical (T), Cognitive (C), Social-Emotional (SE).

4.4. Validity Analysis

Validity analysis assesses the effectiveness and accuracy of measurement results, eval-
uating whether the data precisely and correctly measure the constructs under investigation.
This study employed two validity indicators: convergent validity and discriminant validity.

4.4.1. Convergent Validity

Convergent validity measures the degree of similarity among items within the same
construct. Higher values indicate stronger correlations, demonstrating convergent effects.
Convergent validity is assessed using the following criteria: factor loadings must exceed
0.60 [64], and t-values must exceed 1.96. A t-value greater than 1.96 indicates statistical
significance, greater than 2.58 indicates high significance, and greater than 3.29 indicates
very high significance. Average Variance Extracted (AVE) represents the extent to which
measurement items explain the variance of the latent construct. AVE values must exceed
0.50 [67]. When both criteria are met, convergent validity is established. In this study, all
factor loadings, t-values, and AVE values met the above criteria, demonstrating convergent
validity of the measurement framework. Detailed results are presented in Table 4.

4.4.2. Discriminant Validity

Discriminant validity assesses whether different constructs are independent and dis-
tinct from one another, confirming that items across constructs are sufficiently different.
This study employed two methods to evaluate discriminant validity: chi-square difference
analysis, and comparison of AVE values with squared inter-construct correlations.

First, chi-square difference analysis was conducted by subtracting the unrestricted
model chi-square value from the restricted model chi-square value. The difference must
exceed 3.84. As shown in Table 4, the triangular values above the diagonal represent chi-
square difference values, all exceeding 3.84, indicating that constructs are not perfectly
correlated and are distinct from one another [67]. Second, discriminant validity was as-
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sessed by comparing each construct’s square root of AVE with inter-construct correlations
between constructs. When a construct’s square root of AVE exceeds the correlation with
other constructs, it indicates clear differentiation between constructs, demonstrating dis-
criminant validity [67]. As shown in Table 5, all values in the triangular section below the
diagonal meet this criterion.

Table 5. Chi-Square Difference, AVE, and Squared Inter-Construct Correlations Analysis.

DL IR EP BI FC PV BL CP BT BA EW
DL 0.8344 491.78 326.158 535.854 443.131 546.573  680.207 350.718  498.343 513.590 523.068
IR 0.443 0.8756 537.060 351.888  282.665 820.082 476.172  202.020 431.955 207.925  590.398
EP 0.636 0.619 0.8258 480.502 410.870  693.546  650.104 238.904 629.180 372.390  743.936
BI 0.343 0.672 0.517 0.7744 454746  524.594 424592 277.114 414.466 275996  445.539
EFC 0.516 0.792 0.673 0.550 0.8334 691.718  549.121 196.049 519.531 294.818  728.358
14Y% 0.359 0.632 0.506 0.492 0.534 0.8993 717.640  339.207 987510 381.665  683.663
BL 0.335 0.763 0.529 0.608 0.641 0.664 0.8553 262.480 574.8064 231.258  421.025
CP 0.465 0.730 0.665 0.598 0.724 0.517 0.649 0.8435 237331  146.295  319.498
BT 0.439 0.792 0.549 0.617 0.655 0.568 0.736 0.684 0.8867 121.583  662.766
BA 0.391 0.779 0.558 0.664 0.662 0.568 0.758 0.769 0.859 0.8647  352.818
EW 0.383 0.670 0.503 0.583 0.520 0.595 0.786 0.557 —0.604 0.608 0.9335

Note. The diagonal represents the square root of AVE. Correlations are shown below the diagonal,
and chi-square difference values are displayed above the diagonal.

4.4.3. Multicollinearity Diagnostics

This study also assessed potential multicollinearity among all constructs using multi-
ple diagnostics. Inter-construct correlations ranged from —0.604 to 0.859, with the highest
correlation observed between Brand Trust and Brand Affect (r = 0.859). Notably, Brand
Trust and e-WOM exhibited a negative bivariate correlation (r = —0.604), which is con-
sistent with the structural path estimate. All other correlations were below 0.80, within
expected theoretical ranges [19]. This study further computed Variance Inflation Factors
(VIFs) for the HEOBE dimensions predicting Brand Trust and Brand Affect, which ranged
from 1.577 to 3.156, well below the conservative threshold of 5.0 [68]. Tolerance values
exceeded 0.20, and standard errors for these paths ranged from 0.025 to 0.054, indicating
stable estimation. These diagnostics collectively suggest that multicollinearity is not a con-
cern in our structural model.

4.5. Structural Model Analysis

Structural equation modeling (SEM) was conducted using SPSS AMOS 20.0 to examine
the hypothesized relationships among the constructs. The significance of the structural path
coefficients was assessed to test the proposed hypotheses and evaluate the research model.

The model fit results indicated an acceptable fit to the data. Specifically, x2/df = 3.951
(<5.00), CFI = 0.918 (>0.90), TLI = 0.908 (>0.90), RMSEA = 0.068 (<0.08), and SRMR = 0.066
(<0.08). All fit indices met the recommended thresholds suggested by [56], supporting the
adequacy of the structural model.

Structural equation modeling (SEM) was conducted using SPSS AMOS 20.0 to test the
path coefficients and hypothesized structural associations among constructs. Results are
shown in Table 6.
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Table 6. Structural Model Assessment Results.

Hypothesis Path B t-Value Result
Hiq DL—IR 0.894 *** 9.878 Supported
Hip DL—EP 0.761 *** 9.102 Supported
His DL—BI 0.706 *** 9.006 Supported
Hi4 DL—FC 0.850 *** 9.429 Supported
His DL—PV 0.685 *** 9.095 Supported
Hig DL—BL 0.791 *** 9.624 Supported
Hyy DL—CP 0.828 *** 9.447 Supported
Hy4 IR—BT 0.437 *** 7.417 Supported
Hj., EP—BT —0.050 —1.175 Rejected
Hy;3 BI—BT 0.102 * 2.542 Supported
Hy4 FC—BT —0.071 —1.372 Rejected
Hy 5 PV—BT —0.009 —0.257 Rejected
Hye BL—BT 0.292 *** 6.610 Supported
Hy.z CP—BT 0.240 *** 4.493 Supported
Hjz IR—BA 0.281 *** 5.745 Supported
Hj, EP—BA —0.044 —1.239 Rejected
Hj33 BI—BA 0.182 *** 5.331 Supported
Hj 4 FC—BA —0.114 ** —2.594 Rejected
Hjs PV—BA 0.013 0.424 Rejected
Hsg BL—BA 0.463 *** 11.929 Supported
Hj.y CP—BA 0.336 *** 7.162 Supported
Hy BT—EW —0.136 * —2.176 Rejected
Hs BA—EW 0.883 *** 12.959 Supported

R? values: IR = 0.799, EP = 0.579, BI = 0.498, FC = 0.722, PV = 0.470, BL = 0.626, CP = 0.686, BT = 0.717,
BA =0.967, EW = 0.601. ** p-value < 0.001; ** p-value < 0.01, * p-value < 0.05.

Regarding the relationship between digital literacy and HEOBE, all seven hypothe-
ses were supported. Digital literacy showed a significant positive association with institu-
tional reputation (f = 0.894, p < 0.001), e-campus performance (3 = 0.761, p <0.001), brand
identification ( = 0.706, p < 0.001), faculty competency ( = 0.850, p < 0.001), perceived
value (3 = 0.685, p < 0.001), brand loyalty (f = 0.791, p < 0.001), and campus perception
(B =0.828, p<0.001).

Regarding the relationship between HEOBE and brand trust, four of seven hypothe-
ses were supported. Institutional reputation (3 = 0.437, p < 0.001), brand identification
(B =0.102, p <0.05), brand loyalty (3 = 0.292, p < 0.001), and campus perception (3 = 0.240,
p < 0.001) showed a significant positive association with brand trust. E-campus perfor-
mance (3 = —0.050, n.s.), faculty competency (f = —0.071, n.s.), and perceived value
(B =—0.009, n.s.) did not show significant effects.

Regarding the relationship between HEOBE and brand affect, four of seven hy-
potheses were supported. Institutional reputation ( = 0.281, p < 0.001), brand iden-
tification (3 =0.182, p < 0.001), brand loyalty (3 = 0.463, p < 0.001), and campus per-
ception (3 = 0.336, p <0.001) showed a significant positive association with brand af-
fect. E-campus performance (3 = —0.044, n.s.), perceived value (3 = 0.013, n.s.), and fac-
ulty competency (3 = —0.114, p < 0.01, negative effect) did not support the hypothesized
positive relationships.
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Brand affect showed a significant positive association with e-WOM (3 = 0.883,
p <0.001), supporting H5. However, H4 was not supported; brand trust showed a signifi-
cant negative association with e-WOM (3 = —0.136, p < 0.05), contrary to the hypothesized
positive relationship.

Overall, 16 of 23 hypotheses (69.6%) were supported. Digital literacy was confirmed
as a foundational construct associated with all first-order dimensions. Brand loyalty was
the strongest predictor of both brand trust (3 = 0.292) and brand affect (3 = 0.463). Brand
affect was the strongest predictor of e-WOM (3 = 0.883), while brand trust showed an un-
expected negative effect.

5. Conclusions
5.1. Discussion

This study contributes to the electronic commerce and higher education branding
literature by incorporating digital literacy into the higher education online brand equity
(HEOBE) framework and examining its effects on brand trust, brand affect, and electronic
word of mouth (eWOM). This study explicitly frames Al as the broader macro-context of
contemporary higher education rather than a directly measured variable. Although the
empirical model assesses foundational digital literacy rather than Al literacy per se, it ex-
amines these digital skills within the context of Al-mediated educational environments,
where critical evaluation of digital information and responsible use of digital resources.
This positioning allows us to examine how foundational digital competencies shape stu-
dents’ perceptions of institutional brands in Al-integrated learning contexts.

First, digital literacy is significantly associated with all HEOBE dimensions. This sug-
gests that users’ ability to navigate digital environments is associated with more favorable
evaluations of online brand value. Digitally literate students better interact with institu-
tional platforms and interpret brand information, leading to more favorable perceptions
of reputation, identity, and experience. Thus, digital literacy functions as both a technical
capability and a cognitive resource in online brand equity formation.

Second, HEOBE dimensions showed heterogeneous effects on brand trust. Institu-
tional reputation, brand identification, brand loyalty, and campus perception significantly
enhanced trust, indicating that trust formation is grounded in image consistency, iden-
tity congruence, and accumulated experiences. In contrast, online campus performance,
faculty competency, and perceived value were insignificant, implying that functional at-
tributes alone may not foster trust unless translated into relational experiences. Regarding
the negative effect of faculty competency on brand affect, we offer two possible explana-
tions: first, excessive emphasis on faculty qualifications may create psychological distance,
reducing students’ emotional connection to the institution; second, in the Al-driven educa-
tional era, students may prioritize digital learning experiences and peer interactions over
faculty-centered attributes, such that strong perceptions of competence may reflect formal,
performance-oriented relationships rather than positive brand affect.

Third, a similar pattern emerged for brand affect. Reputation, identification, loyalty,
and campus perception positively influenced emotional attachment, whereas faculty qual-
ity showed a negative effect. This suggests that excessive interaction may reduce students’
autonomy and weaken emotional attachment. Additionally, the exceptionally high ex-
plained variance for Brand Affect (R? = 0.967) highlights that the comprehensive dimen-
sions of HEOBE collectively capture students’ emotional attachment to their institution.
Although multicollinearity tests (VIF < 3.2) confirmed statistical independence among pre-
dictors, this high R? may also reflect the close conceptual affinity and mutual reinforcement
between relational constructs (such as brand loyalty and institutional identification) and
affective resonance in higher education contexts.
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Finally, brand trust and affect demonstrated contrasting relationships with e-WOM.
Both bivariate correlation analysis (r = —0.604, p < 0.001) and structural equation model-
ing (3 = —0.136, p < 0.05) consistently indicate an unexpected negative association between
brand trust and e-WOM, whereas brand affect was strongly and positively associated with
e-WOM (3 =0.883, p<0.001). Emotional attachment thus appears to be the dominant driver
of online recommendation behavior compared to cognitive trust, highlighting the critical
role of affective responses in digital engagement. The negative trust-e-WOM association
suggests that high cognitive trust may coincide with passive loyalty or trust-induced com-
placency in digitally mediated contexts, where students who strongly trust their univer-
sity feel secure and perceive less urgency to advocate online. This contrasts with brand
affect, which generates emotional arousal and motivates active sharing. Thus, affective
attachment drives advocacy more than cognitive trust, aligning with evidence that trust
reduces perceived risk and information-sharing motivations, whereas emotional commit-
ment drives proactive e-WOM. Nonetheless, it should be noted that the underlying mecha-
nisms proposed for these unexpected findings (i.e., the negative associations regarding fac-
ulty competency and brand affect, as well as brand trust and e-WOM) remain exploratory
and conjectural. These interpretations should be regarded as tentative hypotheses requir-
ing further empirical verification.

5.2. Theoretical Implications

This study makes several important theoretical contributions to the literature on elec-
tronic commerce and higher education branding. In terms of theoretical contributions, this
study expands rather than replaces traditional branding theory. By situating brand eq-
uity, brand trust, and brand affect in Al-mediated higher education environments, it high-
lights the critical role of students’ digital literacy in interpreting institutional brand signals,
shaping HEOBE, and driving downstream outcomes. Contextualizing foundational digi-
tal literacy within established brand equity frameworks provides a more nuanced expla-
nation of consumer responses in Al-driven digital contexts and contributes substantively
to branding research.

First, this study extends the HEOBE framework by incorporating digital literacy as
a key antecedent in Al-mediated educational contexts. Grounded in the Higher Educa-
tion Online Brand Equity (HEOBE) framework proposed by [9], we demonstrate that dig-
ital literacy in the Al-driven era functions not merely as a technical skill but as a cogni-
tive and social resource that shapes how students perceive, evaluate, and internalize in-
stitutional brand value in digital environments. While prior research has examined dig-
ital literacy as a general competency [1,6], our findings reveal that digital literacy is sig-
nificantly and positively associated with all seven HEOBE dimensions (3 = 0.685-0.894,
p < 0.001), suggesting that technologically proficient students operating in Al-mediated
educational environments are better equipped to navigate Al-augmented resources and
derive greater value from institutional brand touchpoints. This extends the HEOBE model
by establishing digital literacy as a foundational antecedent and strengthens its applicabil-
ity in technology-mediated learning contexts.

Second, this study refines the nomological role of HEOBE dimensions in shaping
brand trust and brand affect. Our findings reveal that HEOBE dimensions do not uni-
formly influence brand trust and brand affect. Specifically, institutional reputation, brand
identification, brand loyalty, and campus perception significantly enhance both trust and
affect, whereas E-campus performance, faculty competency, and perceived value show
non-significant or even negative effects. This heterogeneous pattern refines the HEOBE lit-
erature by demonstrating that functional attributes (e.g., faculty competency and e-campus
performance) alone may not foster trust or emotional attachment unless translated into re-
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lational and identity-based experiences. This distinction advances theoretical understand-
ing of how different brand equity dimensions operate in higher education contexts and
responds to calls for more nuanced examinations of brand equity antecedents [21,23].

Third, this study distinguishes cognitive trust from affective attachment in explaining
e-WOM behaviors. The study establishes an integrative structural framework linking dig-
ital literacy, HEOBE, brand trust, brand affect, and e-WOM, revealing that brand affect ex-
erts a stronger positive association with e-WOM than brand trust (3 =0.883 vs. 3 = —0.136).
Notably, brand trust shows an unexpected negative effect on e-WOM, suggesting that high
cognitive trust may lead to “passive loyalty” (silent retention) rather than active advocacy
in digitally mediated contexts. This finding enriches the e-WOM literature by clarifying
the distinct roles of cognitive and affective mechanisms in digital brand interactions and
aligns with relationship marketing theory suggesting that emotional commitment, rather
than trust alone, drives proactive word-of-mouth behaviors [26,28].

Finally, this study integrates marketing and higher education perspectives on digital
brand management in Al-driven ecosystems. By integrating key constructs from market-
ing (brand equity, trust, affect, and e-WOM) and higher education (digital literacy and
Al-mediated learning), this study confirms that traditional marketing concepts remain ef-
fective in explaining behavioral outcomes in higher education as a digital service context.
However, our findings also reveal boundary conditions: in Al-driven educational ecosys-
tems, emotional engagement and digital competency jointly shape brand interactions more
than functional attributes alone. This offers a more comprehensive theoretical perspec-
tive on how user capability and emotional engagement jointly shape brand interactions
and e-WOM in digital environments and provides a foundation for future research on Al-
mediated brand management in educational settings.

5.3. Managerial Implications

This study offers several actionable implications for higher education institutions
(HEIs) seeking to strengthen their online brand equity and student advocacy in the Al-
driven educational era.

First, investing in students’ digital literacy should be treated as a foundational brand-
ing strategy in Al-mediated educational contexts. Our results demonstrate that digital lit-
eracy is significantly positively linked to all seven HEOBE dimensions (f3 = 0.685-0.894,
p < 0.001). HEIs should therefore integrate digital literacy modules that address Al-
augmented learning tools into core curricula, offer workshops on responsible Al use, and
establish Al-integrated learning environments. Technologically proficient students are bet-
ter equipped to navigate digital brand touchpoints, critically evaluate institutional mes-
sages, and perceive higher value in the university’s online presence.

Second, HEIs must prioritize HEOBE dimensions that are most strongly associated
with brand trust and affect. Institutional reputation, brand loyalty, and campus perception
emerged as the primary predictors of both trust and affect. HEIs should highlight research
achievements, global rankings, and societal impact (reputation); foster alumni engagement
and student identification programs (loyalty); and showcase campus life, modern facilities,
and student experiences through immersive digital content (campus perception). Notably,
faculty competency and e-campus performance did not significantly influence trust or af-
fect, suggesting that generic promotional content regarding teaching quality or platform
features is less effective than emotional and identity-based appeals.
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Third, emotionally engaging campaigns are essential to stimulate positive e-WOM.
Brand affect strongly drives e-WOM (3 = 0.883, p < 0.001), whereas brand trust exerts a
negative effect. This indicates that trust alone tends to foster passive loyalty (“silent reten-
tion”), whereas emotional attachment actively motivates advocacy. HEIs should focus on
creating shareable, emotionally resonant content—such as student success stories, campus
traditions, and community impact narratives—that inspires pride and belonging. Utiliz-
ing hashtag campaigns, user-generated content challenges, and alumni storytelling can
further amplify positive e-WOM on platforms like Instagram, Facebook, and Dcard.

Fourth, trust-building strategies must be reframed from mere reliability to active ad-
vocacy enablement. The negative trust-e-WOM effect suggests that highly trusting stu-
dents may feel secure but lack the motivation to actively promote the institution. HEIs
should complement standard trust-building initiatives (e.g., transparent communication
and consistent service delivery) with explicit calls to action, such as referral programs, stu-
dent ambassador initiatives, or incentives for sharing positive experiences online, thereby
transforming passive trust into active endorsement.

Fifth, digital brand strategies should be tailored to distinct student segments. Given
that digital literacy serves as a foundational antecedent of HEOBE formation, HEIs need
to evaluate students’ digital competency levels and provide tiered support—such as
foundational digital skills workshops for incoming students and advanced digital liter-
acy programs focusing on Al-augmented tools for senior students. This ensures that
all students can effectively engage with and advocate for the institutional brand within
digital environments.

Collectively, these implications emphasize that HEIs must shift from traditional,
information-centric branding toward emotionally engaging strategies that leverage Al-
mediated digital environments, cultivating both cognitive trust and affective commitment
to foster active student advocacy in online spaces.

5.4. Limitations and Future Research Directions

This study has several limitations. First, although the sample of current students and
recent alumni from Taiwanese universities is closely aligned with the research context, data
were collected using a non-probability convenience sampling approach through social me-
dia platforms. This procedure may have introduced selection bias and limits the statistical
representativeness of the sample. Individuals who are more active on social media, more
familiar with digital technologies, or more interested in university-related online content
may have been more likely to participate in the survey. Consequently, the findings should
be interpreted primarily within the context of Taiwanese higher education and should not
be generalized directly to all student populations or to other national settings. Future re-
search is encouraged to employ probability-based sampling methods and to replicate the
proposed model across different countries and types of higher education institutions to ex-
amine the robustness and generalizability of the results. Second, this study relies solely on
self-report questionnaires, which may introduce response biases or common method vari-
ance (CMV). Although Harman’s single-factor test was conducted and indicated accept-
able divergence, this diagnostic tool has inherent limitations and cannot entirely eliminate
the possibility of CMV. Future research should consider adopting procedural remedies
(e.g., temporal separation of measurements or multi-source data) and advanced statistical
controls (such as the marker variable technique) to further assess common method bias.
In addition, future studies should adopt mixed-method designs incorporating qualitative
approaches (e.g., interviews and focus groups) to capture deeper behavioral motivations.
Third, the study does not distinguish by institutional attributes (e.g., public vs. private,
university size) or include additional predictors. Future research should examine these
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differences and incorporate variables such as student satisfaction and engagement. Sub-
group analyses comparing current students and alumni could also reveal heterogeneity
in path relationships. Fourth, this study did not examine whether the structural relation-
ships differed across demographic or educational subgroups. Although the demographic
characteristics of the respondents were reported in detail, the distribution across several
categories was uneven, with relatively small numbers of respondents aged 31 years or
older and doctoral graduates. Conducting subgroup comparisons under such conditions
may produce unstable estimates and unreliable interpretations. Future research should
recruit larger and more evenly distributed samples to examine potential differences in
the relationships among digital literacy, HEOBE, brand trust, brand affect, and e-WOM
across demographic and educational groups. Fifth, although statistical diagnostics indi-
cated that multicollinearity was not an issue, the exceptionally high variance explained for
Brand Affect (R? = 0.967) suggests potential conceptual overlap between relational predic-
tors (e.g., brand loyalty and brand identification) and affective outcomes. Future research
is encouraged to adopt experimental designs or alternative scale operationalizations to
further refine the conceptual boundaries and empirical distinction between these closely
related constructs. Furthermore, while the negative association between brand trust and
e-WOM was consistently observed across both bivariate and structural analyses, the the-
oretical explanations proposed (e.g., passive loyalty and trust-induced complacency) re-
main tentative in nature. Similarly, the negative association between faculty competency
and brand affect warrants cautious interpretation. Future research should employ experi-
mental or qualitative designs to directly test whether high cognitive trust indeed leads to
passive retention or whether other unmeasured psychological boundaries mediate these
relationships. Finally, while this study establishes an integrative model of digital liter-
acy, HEOBE, brand trust, affect, and e-WOM, emerging digital contexts (e.g., online learn-
ing, virtual reality courses, Al-mediated instruction) should be incorporated to extend the
model’s applicability in evolving digital educational ecosystems. Furthermore, the theo-
retical explanations proposed for the unexpected negative relationships between faculty
competency and brand affect, as well as between brand trust and e-WOM, are tentative
in nature. Because the current study did not directly measure intermediary psychologi-
cal variables (such as perceived psychological distance or complacency), future research is
encouraged to incorporate targeted mediating constructs or experimental designs to em-
pirically substantiate these underlying mechanisms.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Research Ethics Committee of National Taiwan University (Protocol
Code: [202410ES008], date of approval: [20241203]).

Informed Consent Statement: Informed consent was obtained from all individual participants prior
to their voluntary completion of the online questionnaire.

Data Availability Statement: The datasets generated and analyzed during the current study are
available from the corresponding author upon reasonable request.

Conflicts of Interest: The author declares no conflicts of interest.

https://doi.org/10.3390/jtaer21090315


https://doi.org/10.3390/jtaer21090315

J. Theor. Appl. Electron. Commer. Res. 2026, 21, 315

Appendix A

Table A1. Complete Measurement Scale and Questionnaire Items.

Measurement Items

Measurement Items

Construct/Dimension Code (English) (Chinese) Source
I can easily learn new ICT \ o e
T1 - KES e JICT
Technical (DL1) techniques. R AEREER L BT IC TR (6]
T2 I have good ICT skills. RAM RIFICTH AE
I can safely store the o N N
C1 information and data I ggﬁégﬁﬁﬁﬁﬁvﬁﬁ
Cogmitive (DL2) search for. s
ognitive
L can search fof my stored g g e A s (B
2 ata across tl eren M. ),
environments (€.g., 13 BRI 17 0 R
locations, devices). [62]
I can actively participate in 5 P B L B i 52
SE1 social activities using B GriE ) IR
digital media. TR
Social-emotional (DL3) ioi i
[nwedgilmedate o na
SE2 Y expe ) FRBE I B AL e 4y 3K
when interacting with 14
others. P
R1 Th? ove.raIIA quality of my KT R R
university is stable.
Institutional The operational quality of .
. < B [T
Reputation IR2 my university is good. AR R
IR3 My university is A Al
Innovative.
The webpage layout of my
EP1 university is clear and easy ~ ARHE H 4 HEE £ 5 1
to understand.
The university website sy o5 g i 2
E-campus Performance EP2 values privacy and NG R
personal data protection. 9]
The information provided
EP3 on the university website AR H SR B A e
is complete.
When someone praises my .. ™
BI1 university, it feels like a ’E’ZE;}\EE%% Egi; 7 S,
personal compliment. TS i
When someone criticizes . . .
Brand Identification BI2 my university, it feels like iﬁ%ggﬁ;?gggﬁ%
a personal insult. B BT
I feel that my university’s ™
T
BI3 successes are my %Z S‘;?’?Eg FHARY
successes. =
Faculty and staff can
FCl provide concrete SRR B R B TR SR A
responses to students’ FHaE
needs.
Faculty and staff can SRS R AR B M O 5L
Faculty Competency FC2 provide comprehensive i N
teaching and guidance. )
Faculty and staff are
FC3 highly experienced in their ST A £ % B 1) 53 A
respective professional YT 4

fields.
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Table A1l. Cont.

Measurement Items

Measurement Items

Construct/Dimension Code (English) (Chinese) Source
PV The tuition of my KR AT
university is reasonable
The tuition of my
PV2 university is great value AR H ) P
Perceived Value for money
The tuition of my
PV3 university is worth what I AR B H A IR SAT
pay.
BLI would sl chooee g EIHW
R PATI eI RIE i KA
university.
Brand Loyalty BL2 The university I att.end was B SR o S R [T 4
among my top choices.
BL3 L would recommend my s gy 1oy ) s e 0 o
university to others.
CP1 The campus environment ;g g sy g3 e 31 g
. makes me feel satisfied.
Campus Perception Th tiviti
CP2 © campHs acuyiees R0 R B
make me feel satisfied.
BT1 I trust the university I 2 A T S
attend.
d BT2 My university brand is sy g R (A
Brand Trust trustworthy. ) S
The university I attend is
BT3 an authentic/solid T — TR RS [26]
institution.
I feel d t thy R LA TS ke 1 1 1
BA1 eel very good aboutthe g ypon gy s o i
university I attend.
Brand Affect Attending this universit
BA2 & Yo BRSO R
makes me very happy.
I ial media (e.g. . oL .
| use socia) me }z‘eefc') o REIRBHRIN: Line,
EW1 sa ,ood thin ,sablout'm Facebook. 1G*5)
y gooc tung Yo MR i A A
university.
e-WOM : , [63]
I use social media to
EW2 recommend my university  FE LGRS A R AR E AT
to prospective junior B2 102 S SR HE 1S FRARE RS
students.
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