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Abstract

Graduate attributes are essential skills, knowledge and values that prepare uni-
versity students for professional success and responsible citizenship in a glob-
alised world. This study uses structural equation modelling to examine how
teaching quality, online learning, academic support, English proficiency, and
intercultural contact collectively influence graduate attributes. Data were col-
lected from two cohorts of final-year bachelor students at a major university:
the first cohort consisted of 685 students surveyed during the 2022/23 aca-
demic year, and the second cohort included 1317 students surveyed in the
2023/24 academic year, for a total sample of N = 2002. Results indicate that
English proficiency is the strongest direct predictor of a unified measure of
graduate attributes. The findings also identified teaching quality, academic
support and intercultural contact as significant direct and mediating pathways
in the model which could provide guidance for evidence-based strategies for
fostering holistic graduate outcomes. Limitations include the study’s cross-sec-
tional, single-institution design; future research should therefore employ lon-
gitudinal methods and investigate the emerging role of Generative AI in mod-
erating the relationship between language proficiency and student develop-
ment or consider its inclusion as a graduate attribute.
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1. Introduction

In contemporary higher education, institutions face critical challenges in prepar-

ing graduating students to possess not only disciplinary knowledge but also a

DOI: 10.4236/ce.2025.167064

Jul. 31, 2025

1017 Creative Education


https://www.scirp.org/journal/ce
https://doi.org/10.4236/ce.2025.167064
https://www.scirp.org/
https://doi.org/10.4236/ce.2025.167064
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

K. M. Chan, S. K. Tse

broad set of transferable attributes. These graduate attributes can enable students
to navigate complex professional environments, adapt to changing societal needs,
and contribute meaningfully to communities (Bath et al., 2004; Knight & Yorke,
2003). Various educational frameworks highlight essential graduate attributes, in-
cluding critical thinking, effective communication, ethical behaviour, teamwork,
intercultural awareness, and lifelong learning (Barrie, 2006; Harvey, 2001). Fur-
thermore, research indicates that the development of these attributes is influenced
by a variety of factors such as teaching methods, intercultural experiences, and
language skills (Bosanquet et al., 2012; Tang et al., 2025), which this study will
explore in depth.

Among the diverse range of graduate attributes, the domains of cognitive com-
petence, communication skills, and ethical leadership are widely recognised as
foundational pillars that underpin graduate success across disciplines of study.
Cognitive competence, including competence in critical thinking and problem-
solving, is essential for analysing complex issues and making “effective” decisions
(Funke et al., 2018). Effective communication skills, in turn, enable graduates to
articulate ideas, collaborate, and navigate multicultural environments (Elsayed &
Hartley, 2005). In addition to these, ethical leadership, which reflects the capacity
to make responsible decisions and act with integrity, is increasingly viewed as a
critical component of graduate attributes for fostering students’ social and profes-
sional responsibility (Brown & Trevifio, 2006). According to Bandura and Wal-
ters’ social learning theory (Bandura & Walters, 1977), ethical leaders can induce
direct influence on their followers’ attitudes and subsequent behaviours through
modelling exemplary behaviours.

This study models the relationships among students’ perceived teaching and
learning (T&L) factors (teaching quality, online learning, and academic sup-
port) and communicative factors (English proficiency and intercultural con-
tact) in shaping graduate attributes. Structural equation modelling is used to
explore and clarify the direct and mediated paths among these factors affecting
graduate attribute development. The findings contribute to theoretical under-
standing and practical strategies for enhancing graduate readiness in higher

education.

2. Literature Review
2.1. The Landscape and Composition of Graduate Attributes

Graduate attributes (GAs) have become a cornerstone of higher education policy
worldwide, reflecting a shift from primarily focusing on disciplinary knowledge
to a more holistic understanding of graduate readiness (Barrie, 2004; Singh &
Morkel, 2024). Bath et al. (2004) suggested that GAs are broadly defined as the
skills, knowledge, attitudes, and values that graduates should possess to succeed
professionally and contribute to the society. Importantly, GAs are not fixed traits
but develop progressively through academic learning, co-curricular activities, and
reflective practices (Chanock, 2013; Khanna & Bigham, 2022; Singh & Morkel,
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2024). Institutions should embed these attributes into learning outcomes, teach-
ing strategies, assessment practices, and other aspects of the learning experience
to ensure continuous development.

While the specific composition of graduate attributes varies across institu-
tional and cultural contexts, a common core of competencies underpins gradu-
ate readiness (De la Harpe & David, 2012; Kember & Leung, 2005; Lam, 2024).
These typically include cognitive skills (e.g., critical thinking), interpersonal
abilities (e.g., communication and teamwork), and personal qualities (e.g., eth-
ical awareness and lifelong learning). Universities however, will tailor their
frameworks to reflect unique priorities. For instance, institutional frameworks
from Hong Kong SAR to Australia and the United Kingdom consistently em-
phasise attributes related to intellectual rigour, professional competence, and
global citizenship, though the specific terminology may differ (The Hong Kong
Polytechnic University, 2024; Southern Cross University, 2024; University of
Glasgow, n.d.). These variations illustrate how attribute frameworks are strate-
gically designed to prepare students for diverse professional and societal chal-
lenges.

To synthesise these variations, researchers tried to identify core graduate attrib-
utes in the literature. Osmani et al. (2015), after consolidating overlapping terms
from their review of 39 studies, identified key graduate attributes such as commu-
nication and interpersonal skills, teamwork, motivation and leadership, and crit-
ical and creative thinking. Similarly, Oliver and Jorre de St Jorre (2018) examined
the graduate attributes emphasised by Australian universities and discovered that,
in addition to discipline knowledge, the most common attributes include strong
written and oral communication as well as critical, analytical, creative, and reflec-
tive thinking. They also identified information literacy, collaborative learning,
ethical and inclusive engagement (e.g., intercultural interactions), as popular
graduate attributes. Despite the clear importance of these lists, challenges persist
in achieving a consistent understanding and assessment of GAs across disciplines
interdisciplinarily and transdisciplinarily, with some critics arguing that attributes
risk becoming rhetorical rather than actionable goals (Bath et al., 2004; Green et
al., 2009).

2.2. Factors Influencing Graduate Attribute Development

The development of these diverse attributes is influenced by a range of teaching
and learning factors. Pedagogy in particular plays a pivotal role in this development.
Research indicates that active learning, problem-based learning, and reflective prac-
tices can significantly enhance students’ critical thinking and problem-solving abil-
ities (Bath et al., 2004; Singh & Morkel, 2024). The quality of teaching, together with
clarity of instruction, feedback, and academic support, further influences how effec-
tively students apply graduate attributes (Green et al., 2009). High-quality teaching
practices that encourage critical thinking, collaborative learning, and ethical reflec-

tion are expected to enhance graduate attributes altogether.
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The rise of online learning and educational technologies introduces both op-
portunities and challenges for pedagogy. Digital platforms (e.g., learning manage-
ment system) can support personalised learning, collaboration, and access to di-
verse resources, potentially enriching the development of graduate attributes
(Chan et al., 2019; Dhananjaya et al., 2024; Leshchenko et al., 2021; Redecker,
2017). Online learning has increasingly been well integrated with face-to-face in-
struction, creating a blended learning environment that enhances flexibility and
accessibility for students. Technologies are effectively used to support teaching
and learning, with up-to-date online materials and videos that contribute to a
comprehensive learning experience. However, minimising the digital divide,
maintaining engagement, and adapting teaching methods to virtual formats re-
quire careful planning and faculty training (Chan et al., 2024; Koehler & Mishra,
2009; Lawless & Pellegrino, 2007). Addressing these challenges is essential to max-
imise the benefits from educational technologies usage and to foster the develop-
ment of key graduate attributes.

Language proficiency and intercultural contact are increasingly recognised
as essential graduate attributes in a globalised educational and professional
landscape. English, as the dominant language of international academia and
business, is particularly important for enabling graduates to participate in
global networks and access knowledge resources (Zainuddin et al., 2019). Pro-
ficiency in it can enable effective communication, collaboration, and perfor-
mance in diverse contexts (Budiman et al., 2023; Triwibowo, 2023). The inter-
play between language proficiency and intercultural contact is complex. Lan-
guage skills facilitate intercultural communication, while intercultural experi-
ences motivate language learning and deepen cultural understanding (Chen &
Yang, 2016; Tsang, 2022). Institutions that integrate language support with in-
tercultural learning opportunities better prepare graduates for ethical leader-
ship and global engagement (Deardorff, 2006). In this context, “intercultural
competence” involves the ability to understand, respect, and navigate cultural
differences, fostering ethical awareness and social responsibility (Leung et al.,
2014; Lyu, 2024). Intercultural contact as a key graduate attribute, encompasses
language skills and cultural understanding and prepares students for ethical
leadership and global citizenship. Exposure to diverse cultural perspectives,
such as studying abroad, living on multicultural campuses, or engaging with
internationalised curricula, can enrich students’ worldviews and prepare them
for global citizenship (Campbell, 2012). Research emphasises that peer interac-
tions across cultural and ethnic groups play a crucial role in fostering inclusiv-
ity and valuing diversity, aspects that are increasingly recognised as distinct
graduate attributes connected to social cohesion and broader graduate out-
comes (Bosanquet et al., 2012).

Academic support also plays a vital role in enhancing students’ intercultural
contact as well as the development of graduate attributes according to literature

studies. By providing targeted assistance such as language support, mentoring,
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and intercultural learning opportunities, institutions can help students build crit-
ical skills like communication, cultural awareness, and ethical responsibility. This
can help nurture a holistic educational experience that not only improves aca-
demic success but also prepares students to navigate diverse social and profes-
sional environments effectively. Consequently, academic support contributes sig-
nificantly to shaping graduates who are adaptable, socially responsible, and
equipped for global citizenship (Mahon, 2022; Singh & Morkel, 2024).

2.3. The Interconnected Nature of Graduate Attributes

Graduate attributes exhibit bidirectional interdependencies that should not be
spilt into isolated competencies. For instance, communication skills both support
and are supported by ethical awareness (Brown & Trevifio, 2006), cognitive com-
petence both enables and is enhanced by communication abilities (Duran & Spitz-
berg, 1995), and attributes function as synergistic constellations rather than iso-
lated skills (Barrie, 2006). These reciprocal relationships form a causal web sug-
gesting that graduate attributes grow together and build on each other. Traditional
approaches modelling attributes as separate dependent variables fail to capture
bidirectional influences and may hide the extra benefits that come from their in-
teraction (Treleaven & Voola, 2008). This complexity necessitates the unified con-
struct approach guiding our conceptual framework. By conceptualising attributes
as a single latent variable through item parcelling, this approach aims to address
the limitations of fragmented modelling and better capture the systemic nature of

these attributes.

2.4. Conceptual Framework

While graduate attributes broadly encompass diverse competencies, this study
examines how the holistic development of graduate attributes (as a unified con-
struct) is influenced by two groups of factors: teaching and learning factors
(teaching quality, online learning, and academic support) and communicative
factors (English proficiency and intercultural contact). These two groups were
selected based on the preceding literature review to primarily represent key in-
stitutional and important individual student factors that are critically essential
in influencing student development. The unified GA construct is conceptual-
ised as a single, integrated outcome variable, measured using 18 items parcelled
from seven distinct attributes developed at a major university: professional
competence, critical thinking, innovative problem-solving, effective communi-
cation, lifelong learning, ethical leadership, and socially responsible global cit-
izenship. This holistic approach is critical, as it moves beyond analysing attrib-
utes in isolation to provide a more integrated understanding of student devel-
opment.

The proposed framework, as illustrated in Figure 1, posits that the five factors
exert both direct and indirect influences on the unified outcome. Furthermore, it

acknowledges the potential interrelationships among the factors.
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Figure 1. Conceptual framework of graduate attribute development.

3. Methodology
3.1. Data Collection

Ethical approval for the study was granted by the Institutional Review Board of
the university. Data were subsequently collected from two cohorts of final-year
bachelor students at the same institution, yielding a total sample of N = 2002. The
first cohort (n = 685) was surveyed during the 2022/23 academic year and the
second (n = 1317) during the 2023/24 academic year. Both cohorts completed the
same set of questions, which was designed to assess their perceptions of graduate
attributes and the key teaching and learning and communicative factors investi-

gated in this study.
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All constructs in this study were measured using self-report items on three dif-
ferent types of 5-point Likert scales (1 = very little to 5 = very much; 1 = very
dissatisfied to 5 = very satisfied; 1 = strongly disagree to 5 = strongly agree). Items
for these constructs were adapted from established institutional instruments used
over multiple years to assess students’ perceptions. In addition, prior to the main
study, the instruments underwent a review process to establish face and content
validity. A panel of four professionals reviewed all items for clarity, comprehensi-
bility, and relevance to the constructs being measured. Minor revisions to the
wording were made based on their feedback to enhance clarity. The complete list
of all survey items can be found in Appendix B and Appendix C.

The graduate attributes were measured using 18 self-assessment items, which
originally resulted in seven distinct attributes. To manage the large number of
indicators and enhance model parsimony, a parcelling technique was employed
(Bandalos, 2002; Little et al., 2002). These items were randomly grouped to create
six parcels, with each parcel consisting of three items. The six parcels then served
as the observed indicators for the single unified graduate attributes (UGA) latent
factor in the structural equation model. Descriptive results for the seven graduate
attributes are in Appendix A, while Table 1 presents the descriptives for the UGA
parcels.

The questionnaire also measured five predictor variables. For the T&L factors,
perceptions of teaching quality (TEACH) were assessed through items covering
instructor attitude and expertise, the design of learning materials, clarity of deliv-
ery, and the quality of feedback on assessments. Online learning (OL) perceptions
were measured by items related to the integration of online and face-to-face for-
mats, the effectiveness of the university’ learning platform, and the helpfulness of
digital materials. Academic support (SUP) was measured by students’ sense of be-
ing adequately supported in their studies and their awareness of available services.
On the other hand, for the communicative factors, English proficiency (ENG) was
measured using a series of self-assessment items where students rated the English
language abilities they developed through their overall university education. In-
tercultural contact (INCTL) was assessed based on students’ experience in form-
ing friendships with peers from different cultural backgrounds and their percep-
tion of being encouraged to do so.

The collected data were first screened for missing values, resulting in a final sam-
ple of N = 2002, with no cases excluded. Following this, descriptive statistics and
reliability analyses were conducted for all scales (see Table 1). To test the hypothe-
sised model, analysis was performed using structural equation modelling (SEM) in
AMOS. This multivariate technique was chosen as it is particularly suited for vali-
dating complex theoretical models, allowing for the simultaneous analysis of direct

and indirect effects while accounting for measurement error (Byrne, 2013).

3.2. Measurement Model Validation

Prior to testing the structural model, the measurement model was validated to
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ensure the constructs met the required thresholds (Anderson & Gerbing, 1988;
Hair et al., 2006). Normality checks were conducted, including skewness and kur-
tosis. Specifically, all absolute skewness values were below the threshold of 3, and
all absolute kurtosis values were below the threshold of 10, consistent with the
guidelines proposed by Kline (2005).

Construct reliability was established, with both Cronbach’s alpha and Compo-
site Reliability (CR) values for all constructs exceeding the recommended .70
threshold, indicating strong internal consistency (Nunnally & Bernstein, 1994;
Hair et al., 2006).

Convergent validity was demonstrated through two criteria. First, all individual
items loaded significantly on their respective latent factors, with all standardised
loadings exceeding the recommended threshold of 0.60. Furthermore, all six par-
cels for the UGA construct loaded very strongly on their latent factor, with load-
ings between 0.894 and 0.912. Second, the Average Variance Extracted (AVE) for
all constructs surpassed the 0.50 threshold, indicating that each latent construct
explains more than half of the variance in its corresponding items (Fornell &
Larcker, 1981). A comprehensive summary of the normality, reliability, and con-
vergent validity results for all constructs is presented in Table 1.

Finally, discriminant validity was confirmed using the Fornell-Larcker crite-
rion. As detailed in Table 2, the square root of the AVE for each construct, pre-
sented on the diagonal, was greater than the inter-construct correlations shown in
the off-diagonal positions, confirming that each construct is empirically distinct
(Fornell & Larcker, 1981).

Table 1. Descriptive statistics, reliability and convergent validity.

Latent

Cronbach’s  Factor

Item Mean SD Skewness  Kurtosis . CR AVE VAVE
Construct a Loading

UGA1 3.535 0.749 -0.242 0.250 0.912
UGA2 3.500 0.748 —-0.180 0.283 0.920
UGA3 3.575 0.730 -0.182 0.151 0.892

UGA 0.962 0.962  0.808 0.899
UGA4 3417 0.751 -0.117 0.182 0.858
UGAS5 3,553 0.766 -0.273 0.296 0.917
UGA®6 3,555 0.771 -0.280 0.459 0.894
TEACHI1 3.763  0.762 -0.502 0.654 0.812
TEACH2 3.830 0.739 -0.612 1.073 0.785
TEACH3 3.646  0.792 -0.507 0.473 0.853

TEACH 0.927 0.925 0.674 0.821
TEACH4 3.633  0.809 -0.539 0.419 0.858
TEACHS5 3.669 0.786 -0.523 0.626 0.806
TEACH6 3.643  0.823 -0.561 0.548 0.810
OL1 3.861 0.884 —-0.632 0.330 0.811

OL 0.903 0.905 0.656 0.810
OL2 3.949 0.820 -0.667 0.639 0.867
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Continued
OL3 3.941 0.866 -0.741 0.685 0.814
OL4 3.971 0.822 -0.782 1.030 0.714
OL5 3911 0.838 —-0.638 0.544 0.836
SUP1 3.609 0.721 —0.645 1.121 0.846
SUP 0.797 0.800 0.668 0.817
SUP2 3.546 0.784 -0.596 0.699 0.787
ENG1 3.761 0.849 -0.314 —0.080 0.845
ENG2 3.792  0.858 -0.331 -0.125 0.849
ENG3 3.714  0.886 -0.286 -0.168 0.838
ENG ENG4 3.532 0.940 —-0.250 -0.213 0.934 0.787 0.932  0.661 0.813
ENG5 3.760 0.844 -0.316 -0.144 0.825
ENG6 3.715 0.876 -0.292 -0.170 0.771
ENG7 3.509  0.909 -0.235 -0.152 0.770
INCTL1 3456 0.924 -0.603 0.310 0.836
INCTL 0.867 0.869  0.768 0.876
INCTL2 3476 0912 -0.630 0.432 0.915

Table 2. Discriminant validity (correlation matrix with square root of AVE on diagonal).

Latent Construct UGA  TEACH OL SUP ENG INCTL
UGA 0.899
TEACH 0.739 0.821
OL 0.598 0.644 0.810
SUP 0.724 0.764 0.693 0.817
ENG 0.729 0.607 0.510 0.530 0.813
INCTL 0.590 0.567 0.498 0.636 0.509 0.876

Note: Values in bold are the square root of AVE.

4. Results
4.1. Model Fit

The structural model demonstrated a strong fit to the data. The chi-square to
degrees of freedom ratio (x*/df) was 4.884, which is below the recommended
maximum of 5.00. The incremental fit indices were excellent, with a Compara-
tive Fit Index (CFI) of 0.975 and a Tucker-Lewis Index (TLI) of 0.971, both ex-
ceeding the 0.90 threshold for good fit. Finally, the absolute error indices were
also strong, with a Root Mean Square Error of Approximation (RMSEA) of
0.044 and a Standardized Root Mean Square Residual (SRMR) of 0.029, both
well within the acceptable limit of 0.08 (Byrne, 2013; Hair et al., 2006; Hu &
Bentler, 1999; O’Rourke & Hatcher, 2013). Taken together, these results confirm
that our final model is statistically sound, with reliable, valid, and distinct con-

structs, and fits the observed data well.
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4.2. Structural Path Coefficients

Structural equation modelling was conducted to examine the relationships among
teaching quality (TEACH), online learning (OL), academic support (SUP), Eng-
lish proficiency (ENG), intercultural contact (INCTL), and unified graduate at-
tributes (UGA). Figure 2 illustrates the paths and constructs of the final model.

ENG demonstrated significant direct effects on UGA (f = 0.402, p < 0.001),
TEACH (B = 0.609, p < 0.001), OL (B = 0.189, p < 0.001), and INCTL ( = 0.238,
P < 0.001). TEACH significantly predicted UGA (p = 0.228, p < 0.001), OL (f =
0.529, p<0.001), and SUP (P = 0.549, p < 0.001). OL significantly influenced SUP
(B =0.346, p < 0.01) but not UGA ( = 0.014, p = 0.528). SUP showed significant
effects on UGA (B = 0.300, p < 0.001) and INCTL (B = 0.523, p < 0.001). INCTL
had a small but significant effect on UGA (p = 0.063, p = 0.003). Table 3 summa-
rises the standardised path coefficients and significance levels for all hypothesised
paths in the model.

The model’s explanatory power for the endogenous constructs was strong over-
all. The model accounted for a substantial 71.5% of the variance in unified gradu-
ate attributes (UGA; R = 0.715) and 66.6% of the variance in academic support
(SUP; R* = 0.666). The explanatory power for the remaining endogenous con-
structs was moderate, including intercultural contact (& = 0.458), online learning
(R =0.438), and teaching quality (TEACH; &* = 0.371). Table 4 lists the & values
for all constructs.

Table 3. Standardised effects from the structural model.

Path Standardized Beta (B) p-value
TEACH > UGA 0.228 <0.001
TEACH > OL 0.529 <0.001
TEACH > SUP 0.549 <0.001
OL > UGA 0.014 0.528
OL > SUP 0.346 <0.001
SUP > UGA 0.300 <0.001
SUP >INCTL 0.523 <0.001
ENG > UGA 0.402 <0.001
ENG > TEACH 0.609 <0.001
ENG > OL 0.189 <0.001
ENG >INCTL 0.238 <0.001
INCTL > UGA 0.063 0.003

Table 4. List of R for all constructs.

Construct R
UGA 0.715
TEACH 0.371
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Continued
OL 0.438
SUP 0.666
INCTL 0.458

ENG

Figure 2. SEM of final model.

5. Discussion

This study examined both the structural relationships among the T&L and com-
municative factors and their collective influence on the UGA construct. The re-
sults reveal several key patterns that advance our understanding of graduate at-

tribute development in higher education.

Interpretation of Key Findings

The results confirm that teaching quality, academic support, English proficiency,
and intercultural contact are important for graduate attribute development, with
online learning being the sole construct that has no significant direct influence on
UGA.

Overall, these findings offer several key implications for pedagogical practice
and institutional strategy. First, the results reinforce the foundational role of high-
quality teaching and supportive learning environments in graduate attributes de-
velopment. Consistent with prior research, perceptions of high teaching quality
and strong academic support were positively associated with students’ develop-

ment of UGA, encompassing key areas such as cognitive competence and com-
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munication skills. This finding is significant because high teaching quality,
through practices like active learning (Freeman et al., 2014), and robust academic
support (Prananto et al., 2025) are both widely understood to promote not only
disciplinary knowledge but also the more holistic skills needed for life beyond the
university.

Teaching quality (TEACH) functioned as a critical mediator by channelling the
effects of English proficiency (ENG) onto online learning (OL), academic support
(SUP), and unified graduate attributes (UGA). This supports Shulman’s (1987)
pedagogical content knowledge model, where teaching quality bridges content ex-
pertise and student support systems. Furthermore, the strong effect of teaching
quality on academic support (TEACH - SUP, = 0.549) is worth examining more
closely, as it may be explained by the halo effect. First suggested by psychologist
Edward Thorndike (1920), the halo effect is a cognitive bias where a positive im-
pression in one prominent area influences perceptions of other related areas. This
bias is well-documented in educational research. For instance, in student evalua-
tions of teaching, a general positive feeling about an instructor often creates a halo
that inflates ratings on all specific teaching attributes (Michela, 2023). This halo
effect is not limited to perceptions of instructors; it also extends to how students
assess their own learning. Pike (1998), for example, identified this same bias when
students were asked to rate their perceived improvement over time, finding that a
general sense of success often leads to higher ratings across all specific skill areas.
In the context of our model, this suggests that the high-quality teaching experi-
ence, arguably a student’s most direct and frequent positive interaction with the
institution (Chickering & Gamson, 1987; Kuh, 2009), may create a halo that raises
student perceptions of academic support. For example, students who rate “quality
of teacher feedback” (TEACHS6) highly may also report higher perceptions of
broader support items such as “I am adequately supported to complete my aca-
demic studies” (SUP1), reflecting this halo effect. This helps explain the strong
effect of teaching quality on academic support in our model.

The results for academic support provide important insights into how students
develop and succeed, both confirming and expanding on Tinto’s (2012) views on
student integration. Tinto explains that students are more likely to succeed and
stay in school when they feel connected to both the academic and social parts of
the university. The direct effect of academic support on UGA (SUP > UGA, B =
0.300) in this study supports this idea. It shows that academic support is more
than just resources; it plays a key role in helping students become fully involved
in their education, which leads to better overall outcomes.

In addition, academic support was the strongest predictor of intercultural con-
tact (SUP > INCTL, B = 0.523), which extends Tinto’s original focus on retention.
While Tinto emphasised support as a way to cultivate a sense of belonging and
stay enrolled, the findings from this study suggest its role is more than just helping
students stay enrolled. To understand this relationship, it is important to first clar-

ify the nature of the INCTL construct. In this study, it was measured by two items:
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the first (INCTL1) reflects informal, social contact (i.e., making friends), while the
second (INCTL2) captures a broader encouragement to interact that could occur
in both social and academic contexts. With this broad view of intercultural contact
in mind, the strong link between academic support and the INCTL construct can
be explained by the function of support services (e.g., tutoring centres, work-
shops). These services create structured environments where diverse students can
come together, facilitating not only the informal social interactions captured by
our measure but also encouraging the academically integrated contact that is es-
sential for developing holistic graduate attributes. Academic support, therefore,
appears to be a key mechanism for creating the varied social and academic inter-
cultural experiences that contribute to overall student development.

One of the most notable findings is the non-significant direct effect of online
learning (OL) on UGA (B = 0.014, p=0.528). A likely explanation is that students
perceive digital platforms primarily as digital delivery systems for course content.
This perception may hold true even when platforms are designed with sophisti-
cated interactive features. If students view the platform as a passive repository, its
potential to directly drive skill development will be wasted.

The platform’s significant effect on academic support (OL > SUP, B = 0.346),
however, suggests a different, more perceptual role. A possible explanation is that
a high-quality online learning experience creates a strong perception of support.
For instance, when a well-designed and feature-rich learning management system
(LMS) allows students to manage their learning with ease, this practical success
contributes directly to their feeling that the support provided is adequate.

This suggests a clear path forward for making online platforms more effective.
To forge a direct link from online learning to student development (UGA), the
focus must shift from passive content delivery to creating a more customised-
learning experience. Learning analytics dashboards (LADs), for example, are a key
tool in this approach. By providing students with real-time feedback on their pro-
gress, a LAD can give them more control over their learning and a clearer under-
standing of their own academic status (Chan et al., 2019; Chan et al., 2021). This
enhanced control and self-awareness could increase the perceived value of online
learning, which in turn may positively influence students' satisfaction with the
graduate attributes they have developed.

However, the effectiveness of any online learning tools, including learning an-
alytics dashboards, is not guaranteed by its mere existence. Rather, its effective-
ness also depends on the instructor. This aligns with a recent finding that an in-
structor’s competence in instructional design influences their willingness to use
learning analytics tools in their teaching practice (Chan et al., 2024). This suggests
that while an instructor’s confidence with a specific technology is important, their
broader pedagogical competence also shapes how they apply edtech. This provides
a compelling explanation for the non-significant OL > UGA path in our model,
suggesting it is not a failure of the technology per se, but a reason to reconsider

institutional priorities. Thus, professional development for teaching staff and the
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university’s investment in technological tools are equally important factors in the
development of graduate attributes.

While the previous section focused on the learning environment, the model also
provides critical insights into individual student factors driving GAs success. Eng-
lish proficiency and intercultural experiences were both identified as significant
predictors of graduate attributes. This finding aligns with the view that to succeed
in a multicultural workforce, graduates require not just technical skills but also
effective communication abilities and global awareness (Bosanquet et al., 2010).
The findings therefore suggest that universities should prioritise creating oppor-
tunities for meaningful intercultural engagement, such as through international-
ised curricula and diverse campus communities.

The model reveals English proficiency as a foundational skill with significant
influence across nearly all factor constructs, serving as the strongest direct predic-
tor of UGA (P = 0.402). While this aligns with existing literature, the magnitude
of this effect is best understood in the specific context of the student population.
For L2 English learners, who form the majority of the sample, English is not their
native language but is the primary medium for academic and professional ad-
vancement. In contrast, native English speakers (L1) may not perceive English
proficiency with the same level of importance, as it is a natural part of their daily
lives. This phenomenon, where the value of a native language is less consciously
recognised because it is always present, represents a privilege often overlooked.
This suggests that the substantial ENG > UGA path, along with its significant
connections to other constructs, reflects not only linguistic ability but also L2
students’ perception of their English proficiency, which is linked to their self-
reported development of graduate attributes and other academic factors. This
context-specific, motivational factor provides a plausible explanation for why
English proficiency emerged as such a powerful and pervasive predictor in this
study.

Beyond the interpretation of these individual pathways, an assessment of the
model's overall explanatory power offers further insights. The model is highly ef-
fective in explaining the final outcome, accounting for a substantial 71.5% of the
variance in unified graduate attributes. This indicates a robust and comprehensive
specification of the key determinants influencing graduate outcomes.

The R* values for the mediating variables are notable. The model is particularly
successful at explaining academic support, with 66.6% of its variance accounted
for, highlighting its role as a key mediating construct in student experience. The
variances explained for intercultural contact (& = 0.458) and online learning (&
= 0.438) are also considerable, indicating that while these factors are significantly
shaped by the model’s predictors, a notable portion of their variance remains un-
explained. In contrast, the lower explained variance for teaching quality (R =
0.371) suggests that although English proficiency is a significant predictor in the
model, a substantial portion of the variance is likely attributable to other unmeas-

ured factors. These could include institutional policies, departmental culture, and
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specific instructional design choices not captured within the present model. This
particular finding presents a direction for future research investigating the com-

plex nature of perceived teaching quality.

6. Limitations and Future Research Directions

Despite its contributions, this study has several limitations. Future longitudinal
studies, which track these variables over time, would provide stronger evidence
for establishing the direction of causality more definitively. Additionally, the study
was conducted at a single institution, which may limit generalisability to other
contexts. Future research should therefore employ longitudinal and multi-insti-
tutional designs to track developmental trajectories and ensure the findings are
applicable across diverse contexts.

Second, the reliance on self-report may introduce bias such as recall bias (Chan
etal., 2019) or limited self-awareness. To build on these findings, subsequent stud-
ies could incorporate objective or performance-based assessments of graduate at-
tributes. For example, learning analytics can provide data on what students actu-
ally do, which would supplement the self-reported information in this study. Em-
ploying mixed-methods approaches could also provide richer, more triangulated
insights into how students perceive their development.

Third, parcelling was employed in this study to manage the large number of
items used to define a single latent variable. Using an extensive number of indica-
tors for one construct can create an overly complex model and increase the risk of
poor fit due to minor, item-specific issues. While parcelling is a common strategy
to address this, it presents a methodological trade-off. This approach prevents a
detailed examination of how an individual survey item performs within a latent
construct, making it impossible to diagnose potential issues with specific items
once they are grouped into a parcel.

Finally, beyond addressing methodological limitations, future research should
consider the growing role of Generative Al in higher education. Studies could ex-
plore how GenAI use influences the relationship between English proficiency and
graduate attributes, including investigating the emerging role of Generative Al in
moderating this relationship or considering its inclusion as a graduate attribute
itself. Additionally, research could examine the effects of pedagogical interven-
tions involving GenAl, such as Al-powered tutoring and feedback systems, on key

constructs like perceived teaching quality and academic support.

7. Conclusion

This study provides an integrated model showing how teaching quality, academic
support, online learning, English proficiency, and intercultural contact collec-
tively influence the development of interconnected graduate attributes. The find-
ings highlight that factors like teaching quality and English proficiency act as key
drivers, while online learning and academic support function as crucial mediating

pathways. Ultimately, these insights guide universities on how to foster holistic
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student development by integrating high-quality pedagogy, robust academic and
language support, and meaningful intercultural and online learning opportuni-

ties.
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Appendix A

Descriptive Results for the Original Seven Graduate Attributes.

GA Item
Professional Competence 1
Professional Competence 2
Professional Competence 3
Professional Competence 4

Critical Thinker 1
Critical Thinker 2
Innovative Problem-solver 1
Innovative Problem-solver 2
Effective Communicator 1
Effective Communicator 2
Lifelong Learner 1
Lifelong Learner 2
Ethical Leader 1
Ethical Leader 2
Ethical Leader 3
Ethical Leader 4

Socially responsible global citizen 1

Socially responsible global citizen 2

Mean
3.500
3.442
3.310
3.168
3.537
3.584
3.568
3.475
3.696
3.547
3.719
3.586
3.535
3.610
3.560
3.602
3.472
3.496

Std. Deviation
0.856
0.874
0.955
1.017
0.856
0.816
0.848
0.872
0.855
0.947
0.840
0.889
0.889
0.834
0.843
0.837
0.905
0.887

Appendix B

Item Descriptions for the Five Factors (T&L and Communicative Factors).

T&L factor Item

TEACH1 The attitude of teaching staff

TEACH2 The expertise of teaching staff

TEACH3 Design of learning materials and activities

TEACH4 Effectiveness of delivery (e.g., lecturers’ ?resentations are clear, precise

and well organised)

TEACHS5 Appropriateness of assessment

TEACH6 Quality of teacher feedback
OL1 Online learning has been well integrated with face-to-face learning
OL2 Technologies are effectively used to support teaching and learning
OL3 The online experiences have been helpful to my learning
OL4 I am satisfied with the use of Learn@PolyU (Blackboard)
OL5 The online learning materials and videos are up-to-date and sufficient
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Continued
SUP1 I am adequately supported to complete my academic studies
SUP2 I am aware of the student support services available to me
ENGI Listening in English
ENG2 Reading in English
ENG3 Writing in English
ENG4 Speaking in English
ENG5 Academic English (e.g., academic style and referencing)
ENG6 Discipline-related English (e.g., professional vocabulary)
ENG7 Workplace English (e.g., job applications, workplace speaking
and writing)
INCTL1 I have made friends with students from different cultural backgrounds
INCTL2 I am encouraged to interact with students from different cultural

backgrounds

Note: 5-point Likert: 1 = very dissatisfied to 5 = very satisfied (for TEACH); 5-point Likert:
1 = strongly disagree to 5 = strongly agree (for OL, SUP, INCTL); 5-point Likert: 1 = very
little to 5 = very much (for ENG).

Appendix C

Item Descriptions for the Original Seven Graduate Attributes.

GA

Item

Professional Competence 1

Professional Competence 2
Professional Competence 3

Professional Competence 4

Critical Thinker 1

Critical Thinker 2

Innovative Problem-solver 1

Innovative Problem-solver 2

Effective Communicator 1

Effective Communicator 2

Lifelong Learner 1

Acquiring knowledge and skills useful for your
profession

Applying what you learned in the academic,
professional and daily context

Understanding global trends in your discipline

Understanding the concept and importance of
entrepreneurship

Examining the validity of information, arguments, and
different viewpoints

Making rational judgements based on evidence and
logical reasoning

Identifying problems and their causes
Generating innovative solutions to deal with problems

Communicating effectively in English in the academic,
professional and daily context

Communicating effectively in Chinese in the academic,
professional and daily context

Recognising the need to continually upgrade your skills
and knowledge
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Continued

Lifelong Learner 2
Ethical Leader 1

Ethical Leader 2

Ethical Leader 3

Ethical Leader 4
Socially responsible global
citizen 1

Socially responsible global
citizen 2

Planning and managing continual development (both
self and professional)

Being prepared to serve as a leader and a team player

Demonstrating ethical reasoning in the academic,
professional and daily contexts

Developing self-leadership and psychosocial competence
to pursue personal and professional development

Building and maintaining (team) relationships and being
able to resolve conflicts in group work situations

Understanding different cultures and social development
needs in the local, national and global contexts

Accepting your responsibilities as a citizen to society,
own nation and the world

Note: 5-point Likert: 1 = very little to 5 = very much.
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