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blended learning, | Blended learning, combining face-to-face and digital instruction, is
student increasingly being adopted in higher education, warranting systematic

percepjtion, higher | examination of students’ perceptions. This cross-sectional quantitative
education, study investigates postgraduate students’ perceptions in a public university
quantitative study, |y, eastern India using the Blended Learning Perception Scale (BLPS), a 21-
postgraduate . . ] g
students. India item instrument across seven dimensions. The scale demonstrated

’ satisfactory reliability (o = .82) and construct validity (KMO = .84;
Bartlett’s test significant), supporting its multidimensional structure. Data
from 313 postgraduate students indicated moderate perceptions overall,
with most respondents clustered in the mid-range. Group comparisons
using t-tests and ANOVA showed no statistically meaningful differences
across demographic, academic, or access-related variables, suggesting
relative consistency across subgroups. Multiple regression indicated that
the dimensions jointly explained a substantial proportion of variance in
perception (R? = .50), with instructional and teaching-related factors
showing comparatively stronger associations than technological aspects.
The findings highlight the role of pedagogical design alongside
technological features and offer a structured, multidimensional approach to
examine blended learning perceptions in higher education.

Introduction
Blended learning, defined as the pedagogical integration of face-to-face and digital instruction,
has emerged as a dominant instructional model in higher education due to its potential to
enhance flexibility, learner engagement, and instructional effectiveness (Almaiah et al., 2020;
Graham, 2006; Kundu et al., 2020; Tlili et al., 2025; Vaughan, 2014). In the Indian higher
education landscape, where this research was conducted, the expansion of blended learning has
accelerated in the post-pandemic period, supported by policy initiatives such as the National
Education Policy-2020 (Adhya & Panda, 2022; Government of India, 2020; Kundu & Be;j,
2021). However, the effectiveness of such models depends critically on how learners perceive
and engage with blended environments, making student perception a central evaluative construct.
Empirical research generally reports favourable student responses to blended learning,
particularly in terms of flexibility and access; however, persistent concerns remain regarding
pedagogical coherence, quality of interaction, and uneven technological readiness (Hrastinski,
2019; Rasheed et al., 2020). Studies in the Indian context further indicate that while blended
learning environments are increasingly normalised, their effectiveness is often constrained by
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infrastructural disparities and variations in digital competence (Government of India, 2020;
Kundu, 2018). Despite this growing body of work, the existing literature remains concentrated
on undergraduate or discipline-specific contexts, with limited systematic evidence about
postgraduate learners, whose academic engagement and expectations differ significantly.
Conceptually, while the Technology Acceptance Model’s (TAM) perspectives explain students’
evaluative responses to blended learning (Davis, 1989), the Community of Inquiry (Col) model
further highlights how cognitive, social, and teaching presence shape meaningful learning
experiences in such environments (Garrison et al., 2000).

Addressing this gap, the present study investigates postgraduate students’ perceptions of
blended learning in an Indian higher education context, examining variations across gender,
residence, family type, semester, level of internet access, prior experience, course type, and
device used. Adopting a quantitative cross-sectional design and a validated perception scale, the
study contributes context-sensitive empirical evidence from the Global South and offers insights
for strengthening pedagogical design, enhancing digital competencies, and ensuring equitable
technological access in blended higher education.

Literature Review

Blended Learning in Higher Education in the Age of Al

Blended learning, defined as the integration of face-to-face and online instructional modalities,
has become a central pedagogical approach in higher education due to its capacity to enhance
flexibility, engagement, and instructional effectiveness (Garrison & Vaughan, 2008; Graham,
2006; Hrastinski, 2019). In the contemporary age of Artificial Intelligence (Al), its relevance has
further intensified as universities increasingly incorporate Al-driven tools such as adaptive
learning systems, intelligent tutoring, and data-informed feedback mechanisms into instructional
processes (Mustafa et al., 2025; Zawacki-Richter et al., 2019). These developments position
blended learning as a key interface between human pedagogy and technological innovation.
Research suggests that such environments can support personalised learning, foster self-
regulation, and promote higher-order cognitive engagement (Adhya & Panda, 2026; Almaiah et
al., 2020). However, while these technological advancements expand the functional capabilities
of blended learning, they also introduce greater complexity in how students experience and
evaluate such environments. Existing research has tended to emphasise technological
affordances, while paying comparatively less attention to how students perceive the quality and
coherence of blended learning experiences, particularly in Al-enhanced contexts.

Importance of Students’ Perceptions in Blended Learning

The effectiveness of blended learning is closely linked to how students perceive and experience
it. Student perception has been identified as a key factor influencing engagement, participation,
and learning outcomes in technology-mediated environments (Davis, 1989; Hrastinski, 2019).
The TAM and its subsequent expansions explain how perceived usefulness and ease of use shape
learners’ acceptance of digital systems, while the Col model emphasises the role of cognitive,
social, and teaching presence in meaningful learning (Davis, 1989; Garrison et al., 2000; Kundu
et al., 2022). Together, these frameworks suggest that examining students’ perceptions is
essential for understanding both technology acceptance and pedagogical effectiveness. However,
empirical studies have often treated perception as a general attitudinal construct (Almaiah et al.,
2020), with limited attention paid to its internal structure or its variation across different learner
groups. As a result, there remains a need for more nuanced, theoretically grounded approaches to
studying perception in blended learning environments.
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An Integrated Conceptual Framework for Blended Learning Perception

Students’ perceptions of blended learning are widely recognised as multidimensional,
encompassing both pedagogical and technological dimensions, including instructional design,
interaction, teacher support, engagement, assessment, usability, and perceived learning
effectiveness (Boelens et al., 2017; Jiang et al., 2024; Rasheed et al., 2020; Sareen & Mandal,
2024). However, prior studies vary in how these dimensions were operationalised, often
privileging either technological or pedagogical aspects, which limits conceptual coherence and
comparability. To address this, the present study adopts an integrative framework drawing on the
Col framework and the TAM, conceptualising perceptions as shaped by both experience-based
dimensions (e.g., instructional design, teaching presence, interaction, cognitive engagement, and
feedback) and acceptance-based evaluations (e.g., technology usability and perceived learning
outcomes). As illustrated in Figure 1, this framework provides a theoretically grounded basis for
organising construct domains and informing the development of the perception scale.
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Figure 1: Conceptual framework for blended learning perception
Research Context and Gap

In the Indian higher education context, the adoption of blended learning has expanded rapidly;
however, its implementation remains shaped by variations in access, learning environments, and
academic backgrounds (Adhya & Panda, 2022; Government of India, 2020). Existing research
has predominantly focused on undergraduate populations or discipline-specific settings, with
comparatively limited attention given to postgraduate learners, whose engagement with blended
learning may be influenced by more specialised academic demands and prior experiences.
Within this context, examining how perceptions vary across student-related variables is
particularly important. Factors such as gender and academic stream have been associated with
differences in learning preferences and engagement patterns, while residence and family type
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may reflect variations in home learning environments (Kundu, 2022). Similarly, semester level
and prior blended learning experience may influence familiarity with blended learning practices,
and access-related variables such as internet availability and device used determine how students
engage with online components. Despite their potential relevance, these variables have largely
been examined in isolation, resulting in a fragmented understanding of how different learner
characteristics relate to perceptions of blended learning. In addition, many studies rely on single-
dimension or descriptive measures, limiting their ability to capture the complexity of students’
experiences. There is, therefore, a lack of comprehensive, scale-based quantitative research that
simultaneously examines the multidimensional structure of perception and its variation across
demographic, academic, and access-related variables in the Indian postgraduate context. This
study addresses these gaps by adopting a theoretically grounded, multidimensional approach to
investigating postgraduate students’ perceptions of blended learning, providing context-sensitive
empirical insights into how blended learning is experienced across diverse learner groups.

Research Questions

1. What is the overall level of postgraduate students’ perceptions of blended learning, and
how are these perceptions structured across various dimensions?

2. Do postgraduate students’ perceptions of blended learning differ significantly across
selected demographic (gender, residence, family type), academic (stream, semester, prior
experience), and access-related (internet, device) variables?

Methods

Research Design

This study adopted a quantitative, cross-sectional survey design to examine postgraduate
students’ perceptions of blended learning in a higher education context. The design enabled the
systematic assessment of overall perception levels and comparisons across selected variables.

Participants and Sampling

The study was conducted in a public university in eastern India. The sample comprised 313
postgraduate students drawn from three academic streams: Language (N = 49), Science (N =
218), and Social Science (N = 46). The sample included 156 male and 157 female students, with
representation from both urban and rural backgrounds. Participants were eligible if they were
enrolled in a postgraduate programme and had prior exposure to blended learning environments.
Data were collected during the 2024-2025 academic session. A non-probability convenience
sampling approach was employed, with participants recruited through voluntary response to an
online questionnaire. Details of the participants are presented in Table 1.

Table 1: Demographic and Socio-Economic Characteristics of Participants (N = 313)

Variable Category N Y%
Gender Male 156 49.84
Female 157 50.16
Residence Rural 184 58.79
Urban 129 41.21
Family Type Nuclear 228 72.84

Joint 85 27.16
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Variable Category N %
Semester Ist Semester 153 48.88
3rd Semester 160 51.12
Academic Stream Language 49 15.65
Science 218 69.65
Social Science 46 14.70
Internet Access Yes 293 93.61
No 20 6.39
BL Experience Yes 253 80.83
No 60 19.17
Device Used Smartphone 193 61.66
Laptop/Desktop 75 23.96
Tablet/Notepad 45 14.38

Note: Percentages might not total exactly 100 due to rounding. BL = Blended Learning.

Instrument

Data were collected using an instrument — the Blended Learning Perception Scale (BLPS) —
developed by the authors for the purpose of this study, comprising 21 items across seven
theoretically grounded dimensions: instructional design and organisation (IDO), teaching
presence (TP), social interaction (SI), technology usability (TU), cognitive engagement (CE),
assessment and feedback (AF), and perceived learning outcomes (PLO) (Appendix A). The scale
was developed based on prior literature aligned with the TAM and the Col framework, and
guided by the conceptual framework presented in Figure 1. Responses were recorded on a three-
point Likert scale (Agree, Neutral, Disagree), which was adopted to capture overall perceptual
tendencies while reducing response ambiguity and cognitive load, particularly in large-scale
survey contexts (Revilla et al., 2014).

The BLPS was pilot-tested with 80 postgraduate students not included in the main
sample. Internal consistency reliability was assessed using Cronbach’s alpha, and dimension-
wise reliability coefficients were also computed. The results of these analyses are reported in the
‘Results’ section (Table 2). Construct validity was examined using Exploratory Factor Analysis
(EFA) with Principal Axis Factoring and Promax rotation, given the theoretical interrelatedness
of the constructs. The suitability of the data for factor analysis was assessed using the Kaiser-
Meyer-Olkin (KMO) measure of sampling adequacy and Bartlett’s test of sphericity. Factor
extraction was guided by Eigenvalues greater than one and inspection of the scree plot. The
resulting factor structure and inter-factor relationships are also presented in the ‘Results’ section
(Tables 3-5).

Data Collection Procedure

Data were collected using a structured online questionnaire administered via Google Forms.
Participants were informed of the purpose of the study prior to participation, and completion of
the questionnaire was voluntary. Data collection was conducted during March-April 2025. A
total of 400 questionnaires were distributed, yielding 323 responses (response rate =~ 80.75%).
After screening for completeness and response consistency (e.g., removal of incomplete or
invalid entries), 313 responses were retained for final analysis. All items were positively worded
and scored consistently, with higher scores indicating more favourable perceptions of blended
learning.
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Ethical Considerations

The study adhered to established ethical standards for educational research. Participants were
informed about the purpose of the study, assured of anonymity and confidentiality, and
participation was entirely voluntary. Completion of the questionnaire was considered as
informed consent, and no personally identifiable information was collected. All ethical
procedures for this study were reviewed and approved by the Research Advisory Committee,
Raiganj University, India.

Data Analysis

Data were analysed using descriptive and inferential statistical techniques aligned with the
research questions. Descriptive statistics (mean and standard deviation) were computed to
examine the overall level of students’ perceptions of blended learning. Independent samples ¢-
tests were conducted to assess differences in perception across binary variables, including
gender, residence, family type, semester, internet access, and prior blended learning experience.
One-way analysis of variance (ANOVA) was used to examine differences across variables with
more than two categories, namely academic stream (course type) and device used. Effect size
indices (Cohen’s d and eta squared, n?) were calculated alongside significance testing to evaluate
the magnitude of differences. Prior to inferential analysis, assumptions of normality and
homogeneity of variance were assessed and found to be satisfactory, supporting the use of
parametric tests. In addition, multiple regression analysis was conducted to examine the extent to
which the identified dimensions of blended learning predict overall perception. The results of
these analyses are presented in the ‘Results’ section (Tables 6-10).

Results

Reliability and Construct Validity of BLPS

To examine the reliability of the BLPS, Cronbach’s alpha coefficients were computed for each
dimension and for the overall scale. As shown in Table 2, the BLPS demonstrated satisfactory to
good internal consistency across all dimensions.

Table 2: Reliability Statistics for the BLPS

Scale/Dimension Number of Items Cronbach’s a
Instructional Design and Organisation 3 .79
Teaching Presence 3 81
Social Interaction 3 .76
Technology Usability 3 .78
Cognitive Engagement 3 .80
Assessment and Feedback 3 7
Perceived Learning Outcomes 3 .83

Overall Scale (BLPS) 21 .82
Note: Cronbach’s alpha values above .70 indicate acceptable internal consistency, while values above
.80 indicate good reliability.

Prior to factor extraction, the suitability of the data for EFA was assessed using the
Kaiser-Meyer-Olkin (KMO) measure and Bartlett’s test of sphericity. As reported in Table 3,
both indicators confirmed the appropriateness of conducting factor analysis.
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Table 3: KMO Measure and Bartlett’s Test of Sphericity for BLPS

Test Value
KMO Measure of Sampling Adequacy .84
Bartlett’s Test of Sphericity (¥?) 1456.32
Degrees of Freedom (df) 210
Significance (p) <.001

Note: A KMO value above .80 indicates meritorious sampling adequacy. A significant Bartlett’s test (p <
.05) indicates that the correlation matrix is suitable for factor analysis.

EFA using Promax rotation was conducted to examine the underlying structure of the
BLPS. As illustrated in Table 4, a clear seven-factor solution emerged, corresponding to the
theoretically proposed dimensions.

Table 4: Pattern Matrix for the BLPS Using Promax Rotation
Item IDO TP SI TU CE AF PLO

1
2
3
4
5
6
7
8

9

10
11
12
13
14
15
16
17
18
19
20
21

72
75
.70

.76
78
74

73

1

72
.79
.76
73

74

.76

T2
1
74
72

7
.79
76

Note: Only factor loadings > .40 are displayed. Promax (oblique) rotation was used.

To examine the relationships among the identified dimensions, inter-factor correlations
were computed. As presented in Table 5, the correlations among factors were positive and
moderate in magnitude.

Table 5: Inter-Factor Correlation Matrix for the BLPS

Factor IDO TP SI TU AF PLO
IDO 1.00

TP 42 1.00

SI .38 45 1.00

TU 29 31 27 1.00

CE 41 48 44 .33

AF .36 43 .39 .30 1.00

PLO 44 49 41 .35 47 1.00
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The results in Table 5 indicate that while the dimensions are meaningfully related (r = .27
to .52), they remain sufficiently distinct. This pattern supports the use of oblique (Promax)
rotation and suggests that the constructs collectively contribute to an overall perception of
blended learning while maintaining conceptual independence.

Level of Students’ Perceptions

To examine the overall level of postgraduate students’ perceptions of blended learning,
descriptive statistics were computed across the total scale and its constituent dimensions (Table
6).

Table 6: Descriptive Statistics of BLPS Scores (Dimension-wise and Total)

Dimension Mean SD
Instructional Design and Organisation 8.15 1.21
Teaching Presence 8.34 1.18
Social Interaction 8.12 1.25
Technology Usability 8.31 1.16
Cognitive Engagement 8.09 1.23
Assessment and Feedback 8.02 1.27
Perceived Learning Outcomes 8.06 1.20
Total BLPS Score 61.03 4.99

The results in Table 6 show that all dimensions exhibit comparable mean values, with
Teaching Presence (M = 8.34, SD = 1.18) and Technology Usability (M = 8.31, SD = 1.16)
scoring slightly higher than other domains, while Assessment and Feedback (M = 8.02, SD =
1.27) recorded the lowest mean. The total BLPS score (M = 61.03, SD = 4.99) indicates a
moderate overall level of perception. The relatively low standard deviations across dimensions
suggest limited dispersion, reflecting a consistent pattern of responses among participants. To
further interpret the distribution of perceptions, total scores were categorised into low, moderate,
and high levels. As shown in Table 7, the majority of students fell within the moderate category.

Table 7: Distribution of Postgraduate Students’ Perception Levels Toward Blended Learning

Perception Level Score Range Frequency Percentage (%)
High >66.02 50 15.97
Moderate 56.04 — 66.02 215 68.89
Low <56.04 48 15.33
Total — 313 100.00

The distribution presented in Table 7 indicates that 68.89% of students demonstrated a
moderate level of perception, while smaller proportions fell into the high (15.97%) and low
(15.33%) categories. This pattern suggests that although blended learning is generally perceived
positively, it has not yet achieved a strongly favourable evaluation among most of the students.
The concentration of responses within the moderate range, combined with low variability, points
to a stabilised but not fully optimised perception of blended learning experiences within the
study context.

Differences Across Demographic Variables

Preliminary screening indicated that the distribution of perception scores approximated
normality, with skewness and kurtosis values within acceptable limits (£1), and no extreme
outliers were detected. Assumptions of homogeneity of variance were satisfied for group
comparisons. For the regression analysis, additional assumptions were examined, including
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linearity, independence of errors, homoscedasticity, and absence of multicollinearity. Diagnostic
indicators (e.g., variance inflation factors within acceptable limits, VIF < 2; Durbin-Watson =
2.0) suggested that these assumptions were not violated. These results supported the use of
parametric statistical techniques, including independent samples #-tests, one-way ANOVA, and
multiple regression analysis.

The results in Table 8 indicate that mean perception scores were comparable across all
groups, with p-values exceeding .05 in each case. The observed mean differences were minimal,
and corresponding effect sizes were trivial (d < 0.20), suggesting negligible practical differences
between the groups. Taken together, these findings indicate that students’ perceptions of blended
learning were consistent across gender, residence, family type, semester, level of internet access,
and prior blended learning experience. The combination of non-significant statistical results and
very small effect sizes supports the interpretation of homogeneity in perception, rather than
meaningful variation attributable to these variables.

Table 8: Independent Samples t-test Results for Differences in Perception Across Demographic
Variables

. Groupl (M  Group2 (M Mean Effect Size
Variable g + SD) ¢ df P Difference (d)
Gender Male (61.00 + Female 0.10 311 919 -0.05 0.01

4.81) (61.05+
5.17)
Residence Rural (61.16  Urban (60.83 0.57 311 570 0.33 0.06
+ 5.40) +4.34)
Family Type Nuclear Joint (61.51+  1.06 311 291 -0.67 0.13
(60.84 + 4.17)
5.25)
Semester Ist (60.65 + 3rd (61.38 + 1.30 311 194 -0.73 0.14
5.29) 4.66)
Internet Yes (61.00+ No (61.40 + 0.34 311 732 -0.40 0.08
Access 5.06) 3.84)
BL Yes (60.91 = No (61.50 + 0.81 311 417 -0.59 0.11
Experience  5.12) 4.38)

Note: M = Mean; SD = Standard Deviation, df = degrees of freedom; d = Cohen’s d (effect size). All p-
values are non-significant (p > .05). Effect sizes below 0.20 indicate trivial differences.

Course Type and Device

To examine variation in perception across academic stream and device usage, descriptive
statistics were computed. As shown in Table 9, mean scores across course types and device
categories were broadly comparable.

Table 9: Descriptive Statistics of Perception Scores by Course Type and Device Used

Variable Category N M SD
Course Type Language 49 61.35 5.13
Science 218 61.21 5.06
Social Science 46 59.85 441
Device Used Smartphone 193 60.97 5.45
Laptop/Desktop 75 61.17 4.22
Tablet/Notepad 45 61.02 4.09

Note: M = Mean; SD = Standard Deviation. Minor differences in mean scores across groups are
observed.
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The results in Table 9 indicate that students across all academic streams reported similar
levels of perception, with only minor variations in mean scores. Likewise, perception scores
were comparable across device categories (smartphone, laptop/desktop, and tablet), suggesting
limited variation in perceptions across technological access conditions. To test whether these
observed differences were statistically significant, one-way ANOVA was conducted. The results
are presented in Table 10.

Table 10: One-Way ANOVA Results for Differences in Perception by Course Type and Device Used

Variable Source SS df MS F p n?
Course Type Between Groups 75.99 2 37.99 1.53 218 .01
Within Groups 7694.75 310 24.82
Total 7770.74 312 —
Device Used Between Groups 2.15 2 1.07 0.04 958 .00
Within Groups 7768.60 310 25.06
Total 7770.75 312 —

Note: SS = Sum of Squares; MS = Mean Square, df = degrees of freedom,; n° = eta squared (effect size).
All results are non-significant (p > .05). Effect sizes indicate negligible practical differences.

The ANOVA results in Table 10 show no statistically significant differences in
perception across course types (F = 1.53, p > .05) or device categories (F = 0.04, p > .05). The
corresponding effect sizes were negligible (n? <.01), indicating that the observed differences are
not practically meaningful. Taken together, these findings suggest that students’ perceptions of
blended learning did not vary significantly across academic streams or device types within the
study context.

Predictors of Students’ Perceptions of Blended Learning
To examine the extent to which different dimensions of blended learning predict overall
perception, a multiple linear regression analysis was conducted. The total BLPS score was
entered as the dependent variable, and the seven dimensions were entered as predictors.

As shown in Table 11, the regression model explained 50% of the variance in students’
overall perceptions of blended learning (R? =.50). The adjusted R? (.49) indicates that the model
provides a strong and stable explanation of perception scores.

Table 11: Model Summary for Multiple Regression Analysis

Model R R? Adjusted R? Std. Error
1 71 .50 49 3.52

The ANOVA results in Table 12 indicate that the regression model is statistically
significant (F = 44.87, p <.001), suggesting that the set of predictors collectively contributes to
explaining variations in students’ perceptions.

Table 12: ANOVA for Regression Model

Source SS df MS F p
Regression 3895.21 7 556.46 44.87 <.001
Residual 3875.53 305 12.71

Total 7770.74 312

The results presented in Table 13 indicate that all seven dimensions significantly predict
overall perceptions of blended learning (p <.001). Among these, teaching presence (f =.31),
perceived learning outcomes (f = .30), and instructional design (f = .29) emerged as the
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strongest predictors. Cognitive engagement and social interaction also contributed meaningfully,
while technology usability and assessment and feedback showed comparatively smaller but still
significant effects. Variance inflation factor (VIF) values ranged from 1.64 to 1.95, indicating no
multicollinearity concerns.

Table 13: Regression Coefficients for BLPS Dimensions

Predictor B SE B B t p VIF
(Constant) 5.21 1.12 — 4.65 <.001 —

Instructional Design 0.68 0.09 .29 7.56 <.001 1.82
Teaching Presence 0.74 0.10 31 7.84 <.001 1.95
Social Interaction 0.52 0.08 24 6.50 <.001 1.76
Technology Usability 0.39 0.07 18 5.42 <.001 1.64
Cognitive Engagement 0.61 0.09 27 6.78 <.001 1.88
Assessment & Feedback 0.33 0.08 15 4.12 <.001 1.71
Learning Outcomes 0.70 0.10 .30 7.21 <.001 1.93

Discussion and Implications

Moderate but Structured Perceptions of Blended Learning

The findings demonstrate that postgraduate students reported a moderate level of perception
towards blended learning (M = 61.03, SD = 4.99), with 68.89% of participants falling within the
moderate category. This distribution indicates that while blended learning was generally
accepted, it was not perceived as strongly effective by the majority of students. The relatively
low variability suggests that this moderate perception was not incidental but reflected a stable
evaluative pattern across the sample. From the perspective of the TAM and its extensions, this
pattern might indicate partial alignment between perceived usefulness and actual learning
experience (Davis, 1989; Kundu et al., 2022). Rather than reflecting full acceptance, students’
responses suggest a tempered evaluation shaped by both enabling and constraining aspects of
blended learning environments, consistent with research showing that positive attitudes do not
always translate into fully effective learning experiences (Hrastinski, 2019; Kundu, 2022;
Rasheed et al., 2020). The multidimensional structure of the BLPS, supported by EFA, indicates
that students’ perceptions were distributed across interconnected domains. The observed
moderate inter-factor correlations (r = .27-.52) suggest that these domains operated in relation to
one another rather than independently. This pattern is consistent with prior research that
conceptualises blended learning as a multidimensional construct integrating pedagogical,
technological, and interactional components (Boelens et al., 2017). Within the Col model
(Garrison et al., 2000), this finding suggests that teaching presence, social interaction, and
cognitive engagement might jointly shape students’ evaluative responses, rather than functioning
as isolated influences.

Consistency of Perception Across Student Groups

A key finding of this study is the absence of statistically significant differences across
demographic, academic, and access-related variables. This indicates that students’ perceptions of
blended learning were remarkably consistent across diverse learner groups. Given the
heterogeneity of the sample, this consistency suggests that differences in gender, residence,
academic stream, and access conditions did not meaningfully differentiate students’ evaluative
responses. Rather than reflecting group-specific experiences, perceptions appear to be shaped by
the shared characteristics of the blended learning environment itself. This pattern is consistent
with prior research suggesting that, in technology-mediated learning contexts, students’
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evaluative responses are often influenced more by instructional design and interaction quality
than by individual background characteristics (Jiang et al., 2024; Sareen & Mandal, 2024).
Within the present study, the absence of statistically significant differences across demographic
and access-related variables suggests that variation in perception may be more closely associated
with common instructional and experiential conditions than with student-specific factors.

From Access to Experience: A Multidimensional Interpretation

The findings indicate that access-related variables such as internet availability and device used
did not significantly influence students’ perceptions, suggesting that, within this sample, basic
technological access did not function as a key differentiating factor. This pattern is consistent
with emerging research indicating that, as digital access becomes more widespread in higher
education, variations in students’ perceptions are less strongly associated with access conditions
and more closely linked to pedagogical and experiential factors (Rasheed et al., 2020; Sareen &
Mandal, 2024). At the same time, the moderate level of perception observed in this study aligns
with prior work suggesting that the effectiveness of blended learning depends substantially on
instructional design, quality of interaction, and learner engagement (Boelens et al., 2017;
Hrastinski, 2019; Kundu et al., 2020). The present findings extend this understanding by
indicating that such moderate evaluations may persist even when access-related differences are
not statistically evident, pointing to the importance of factors beyond technological provision.
The multidimensional structure of the BLPS further supports this interpretation, indicating that
students’ perceptions are organised across multiple interrelated domains. This is consistent with
theoretically grounded perspectives such as the Col model, which emphasise the interplay
between teaching presence, social interaction, and cognitive engagement in shaping meaningful
learning experiences. The observed inter-factor relationships in this study reinforce the view that
blended learning operates as an integrated pedagogical system, where instructional, interactional,
and engagement-related components collectively contribute to students’ evaluative perceptions.

Pedagogy Over Technology in Shaping Blended Learning Perceptions

Building on the descriptive and inferential findings, the regression analysis provides deeper
insight into the factors shaping students’ perceptions. The model explained a substantial
proportion of variance in perception (R? = .50), indicating that the identified dimensions
collectively offer a strong explanatory framework. Among the predictors, teaching presence,
perceived learning outcomes, and instructional design emerged as the strongest contributors,
while cognitive engagement and social interaction also showed meaningful effects. In contrast,
technology usability and assessment-related factors demonstrated comparatively smaller, though
still significant, contributions. These findings extend the descriptive results by indicating that
students’ perceptions are not uniformly associated with all dimensions, but appear to be more
strongly linked to pedagogical and outcome-oriented factors. This pattern is consistent with prior
research suggesting that the effectiveness of blended learning is shaped more by instructional
design and interaction quality than by technological features (Hrastinski, 2019; Garrison &
Vaughan, 2008; Rasheed et al., 2020). This suggests that the perceived effectiveness of blended
learning is driven more by how learning is designed and facilitated than by technological features
alone.

Theoretical Implications

The regression findings provide insights into the complementary roles of the Col framework and
the TAM in explaining blended learning perceptions. Constructs related to teaching presence and
interaction emerged as significant predictors, highlighting the importance of experiential
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dimensions of learning. In parallel, the contribution of perceived learning outcomes reflects the
relevance of evaluative judgments associated with perceived usefulness. Taken together, the
findings suggest that these frameworks can be understood as addressing different but related
aspects of perception: Col-oriented constructs capture experiential processes, whereas TAM-
related constructs reflect evaluative orientations. Rather than operating independently, the results
indicate a complementary relationship between these domains. Accordingly, the study
contributes to theory by suggesting an integrated perspective in which experience-based
processes and acceptance-based evaluations jointly inform students’ perceptions of blended
learning.

Implications for Practice and Policy
The findings indicate that improving blended learning requires attention not only to access but
also to the quality of instructional and interactional design. Given that perceptions did not vary
significantly across student groups, improvements in these areas are likely to benefit a broad
range of learners. The regression results further suggest that institutional efforts should prioritise
strengthening teaching presence, improving instructional design, and enhancing perceived
learning outcomes, as these factors exert the strongest influence on students’ perceptions. While
technological infrastructure remains important, it may not be sufficient to improve students’
experiences in the absence of strong pedagogical design.

For higher education institutions, this implies a need to:

e enhance faculty development in blended pedagogy,

o design more interactive and engaging learning activities,

e ensure alignment between learning objectives, assessment, and feedback.

Limitations and Future Research
This study is based on data from a single institution, which may limit generalisability. The cross-
sectional design also restricts causal interpretation. While the BLPS demonstrated satisfactory
psychometric properties, further validation using confirmatory approaches is recommended.
Future research may extend these findings by:

e examining longitudinal changes in perception,

e incorporating qualitative insights into student experiences,

o exploring how instructional design features specifically influence perception.

In addition, future studies could build on the regression findings by examining potential
mediating or moderating relationships among key dimensions, providing a more nuanced
understanding of how blended learning experiences are structured.

Conclusion

This study examined postgraduate students’ perceptions of blended learning in an Indian higher
education context. The findings indicate that perceptions are moderate, suggesting general
acceptance alongside scope for improvement in perceived effectiveness. Perceptions were
broadly consistent across demographic, academic, and access-related groups, indicating limited
variation within the sample. The results support a multidimensional view of perception, with
factor analysis identifying interconnected domains related to instructional design, interaction,
engagement, and learning outcomes. Regression findings further suggest that these dimensions
contribute unevenly, with instructional design and teaching-related factors showing
comparatively stronger associations with overall perception than technology-related aspects. This
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highlights the importance of pedagogical design and facilitation in shaping how blended learning
is evaluated by students. By developing and applying the BLPS, the study offers a structured
approach to capturing these dimensions. While the findings are context-specific, they underscore
the value of addressing both pedagogical and technological aspects when evaluating and
enhancing blended learning environments.
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Appendix A

Blended Learning Perception Scale (BLPS)

A. Instructional Design and Organisation
1. The structure of blended learning activities is clearly organised.
2. Online and face-to-face components are effectively integrated.
3. Learning objectives are clearly communicated across learning modes.
B. Teaching Presence
4. Instructors provide clear guidance in blended learning activities.
5. Instructors effectively facilitate both online and offline learning.
6. Instructors provide timely and meaningful academic support.
C. Social Interaction
7. Blended learning promotes meaningful interaction with peers.
8. I feel a sense of connection with other learners in blended classes.
9. Collaborative activities enhance my learning experience.
D. Technology Usability
10. The digital tools used in blended learning are easy to access.
11. I can use online learning platforms without difficulty.
12. Technical issues rarely disrupt my learning experience.
E. Cognitive Engagement
13. Blended learning encourages me to think critically about course content.
14. T actively engage with learning tasks in blended environments.
15. Blended learning motivates me to participate in learning activities.
F. Assessment and Feedback
16. Assessment methods are well aligned with learning objectives.
17. Feedback provided supports my learning effectively.
18. Evaluation methods accurately reflect my understanding.
G. Perceived Learning Outcomes
19. Blended learning enhances my understanding of course content.
20. It helps me learn at my own pace and convenience.
21. Blended learning improves my overall academic performance.




