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Abstract

This study investigates the teaching approaches used by faculty
members at a Latin American university to identify distinct pedagogical
profiles influenced by demographic, disciplinary, and institutional
factors. Data were collected from 385 university lecturers using the
Approaches to Teaching Inventory (S-ATI-20) within a quantitative,
cross-sectional design. The analysis revealed three faculty profiles that
differ in how they balance content delivery with student engagement,
the extent of their pedagogical preparation, and their use of reflective
teaching practices. These results suggest that teaching approaches are
shaped not only by academic background and professional experience,
but also by the degree of institutional support available to lecturers.
While grounded in a Latin American setting, the study offers insights
that may guide faculty development and teaching policy in a wide range
of higher education institutions facing similar challenges.
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1. Faculty development initiatives may benefit from recognising that instructors engage with teaching
change from different disciplinary, career-stage, and institutional positions.
2. Sustained and context-embedded professional development appears more conducive to reflective and

student-centred teaching than isolated training activities.

3. Institutional support structures — such as mentoring, peer exchange, and programme-level dialogue —

can play a key role in enabling pedagogical experimentation.

4. Attention to disciplinary culture and length of institutional engagement may help academic leaders

design more differentiated and sustainable support strategies.

5. Context-sensitive approaches to faculty development may be more effective than uniform training

models in institutions facing structural or resource constraints.
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Introduction

Teaching quality has gained increasing prominence as a driver of academic excellence and global
competitiveness (Carayannis & Morawska, 2023; Harrison et al., 2022; Noben et al., 2021; Okoye
et al., 2023; Patfield et al., 2022). This growing emphasis reflects mounting pressures for
accountability, rising student enrolments, and the urgent need to prepare graduates with
competencies suited to a digitally interconnected world (Buckner & Zhang, 2021; Elken &
Stensaker, 2020; Hazelkorn, 2018; van Dijk et al., 2020). In response, universities have
introduced a range of initiatives to strengthen teaching quality, such as establishing teaching and
learning centres and revising evaluation criteria to better recognise academic contributions
beyond research (Magnusson & Rytzler, 2023; Odalen et al., 2019; van Dijk, 2020).

Within this global shift, effective teaching practices play a key role not only in improving student
outcomes but also in strengthening the social and developmental role of universities (Arechabala-
Mantuliz et al., 2018; Fernandez Castillo et al., 2015; Montenegro Maggio & Gonzalez Ugaldeb,
2013; Villalobos Claveria, 2018; Yunga-Godoy et al., 2016). Although many institutions in Latin
America advocate for student-centred approaches, studies show that traditional, teacher-directed
methods still dominate classroom practice (Romo, 2021; Yunga-Godoy et al., 2016). These
inconsistencies often stem from cultural, structural, and training-related barriers that affect the
implementation of pedagogical innovation (Kalmén et al., 2020; Lauer & Wilkesmann, 2019;
Romo, 2021). From this perspective, identifying teaching profiles does not provide a direct
response to existing barriers, but it does offer a way of understanding how these barriers are
unevenly distributed across faculty. Looking at teaching orientations alongside disciplinary and
professional backgrounds helps reveal differences that are often obscured by institution-wide
approaches. Such distinctions are particularly relevant when institutions seek to move beyond
uniform development strategies and towards forms of support that better reflect everyday teaching
conditions.

These discussions are also linked to international efforts to improve higher education. Sustainable
Development Goal 4 (SDG 4) emphasises strengthening teaching quality and expanding access.
Examining teaching approaches within a specific institutional setting offers insight into how
improvement efforts can account for local realities. Despite this increasing global attention to
teaching quality, empirical research from Latin America remains limited and frequently overlooks
how institutional conditions, faculty characteristics, and pedagogical training intersect to shape
teaching practices. Many empirical studies address factors such as age, discipline, or pedagogical
preparation separately, without examining how these dimensions interact within specific
institutional contexts (Arechabala-Mantuliz et al.,, 2018; Ferndndez Castillo et al., 2015;
Montenegro Maggio & Gonzalez Ugaldeb, 2013; Villalobos Claveria, 2018; Yunga-Godoy et al.,
2016). Understanding these dynamics is relevant not only for improving teaching effectiveness
but also for informing institutional strategies aligned with the civic and developmental missions of
higher education in the region, particularly where universities are expected to respond to social
inequality, access, and inclusion challenges. To address this gap, the present study adopts a
person-centred approach, examining how the intersection of demographic characteristics,
disciplinary context, and pedagogical training shapes teaching profiles within a single institutional
setting.



Although grounded in a Latin American university, the study’s insights will be helpful for
institutions elsewhere, particularly those working within broader international agendas that
emphasise context-responsive teaching and quality enhancement. The findings highlight how
academic background, working conditions, and individual experiences often intersect in shaping
teaching practices — an understanding that can help guide more tailored forms of institutional
support (Kalmén et al., 2020; Minerick & Schneider, 2007; Wilkesmann & Lauer, 2015). The
analytical approach adopted in this study also offers a point of reference for institutions interested
in examining teaching profiles in other sociocultural and policy contexts, provided that local
conditions, institutional structures, and available data are carefully considered.

Literature

Teaching approaches

Academic literature in higher education has extensively investigated teaching approaches,
particularly the contrast between the Information Transmission/Teacher-Focused (ITTF) and the
Conceptual Change/Student-Focused (CCSF) models (Biggs et al., 2022; Cassidy & Ahmad,
2021; Jacobs et al., 2020; Kalman et al., 2020; Mladenovici et al., 2022; Postareff & Lindblom-
Ylanne, 2008; Prosser & Trigwell, 1999; Tuomainen, 2023). The ITTF approach emphasises the
unidirectional delivery of content, where the teacher assumes a central role and students remain
passive recipients (Jacobs et al., 2020; Kember & Kwan, 2000; Prosser & Trigwell, 1999).
Conversely, the CCSF model promotes deep learning, student engagement, and active
knowledge construction through interaction and reflection (Cassidy & Ahmad, 2021; Prosser &
Trigwell, 2014).

Although scholars often present the ITTF and CCSF models as distinct frameworks, many
university instructors combine elements of both in their day-to-day teaching. For instance, they
may deliver content through lectures while also incorporating peer discussions or problem-based
tasks to foster interaction and reflection (Gibbs, 2013; Prosser & Trigwell, 2014; Uiboleht et al.,
2018). Many instructors gradually shift away from traditional lecturing when they integrate
interactive and student-focused strategies into their teaching (Anthony et al., 2022; Mladenovici
et al., 2022). How instructors balance both approaches can shape the depth of student
engagement, including whether it leads to simple memorisation or encourages a more critical and
applied understanding of course content (Sergis & Sampson, 2019).

Recent person-centred studies further indicate that instructors tend to adopt differentiated
configurations rather than purely ITTF or CCSF orientations. For instance, combining interviews
and classroom observations, Idsardi et al. (2023) identified three clusters of STEM instructors,
including a group whose student-centred conceptions did not translate into active learning
practices, thus highlighting the role of personal and contextual constraints. Similarly, llie et al.
(2024) reported distinct teaching profiles characterised by different combinations of approaches
and self-efficacy beliefs, which suggests that orientations are embedded in broader professional
patterns. Douwes-van Ark et al. (2025) likewise found that novice and more experienced
university teachers display heterogeneous constellations of beliefs, confidence, and teaching
approaches rather than uniform categories. Taken together, these studies reinforce the argument



that teaching approaches operate along a continuum and are shaped by intersecting individual
and contextual factors.

Factors influencing teaching approaches

Institutional policies, disciplinary norms, and individual characteristics strongly influence how
instructors choose their pedagogical strategies (Allendoerfer et al.,, 2014; Stes et al., 2014;
Wilkesmann & Lauer, 2015). Institutional factors, including leadership vision and departmental
culture, often influence faculty behaviour through implicit norms and formal regulations (Adnan,
Ansari, & Yasmeen, 2022; Kalman et al., 2020; Lauer & Wilkesmann, 2019; Romo, 2021; Ruge
& Mackintosh, 2020; Taye et al., 2019). For younger academics in particular, teaching practices
tend to reflect dominant paradigms within their institutional environment.

Pedagogical training significantly fosters student-centred practices, especially among newly
appointed faculty (Odalen et al., 2019; Wilkesmann & Lauer, 2015). It is important to distinguish
between initial training — often limited to short courses — and sustained professional
development that encourages educators to reflect on and progressively transform their teaching
methods (Jacob et al., 2015; Kalman et al., 2020). This evolution in pedagogical focus tends to
differ by discipline, with science-focused fields more aligned with ITTF models and humanities
disciplines more inclined toward CCSF approaches (Neumann et al., 2002; Stes et al., 2014).

Personal characteristics such as gender and age further shape teaching preferences, with some
studies suggesting a stronger orientation toward participatory learning among women and
younger faculty (Kalman et al., 2020; Nevgi et al., 2004), while others find no clear association
(Stes et al., 2008). llie et al. (2020) showed that the effectiveness of training often depends on
the academic discipline, while Stes et al. (2008) observed mixed results when examining how
demographic factors relate to pedagogical choices. Because of such discrepancies, researchers
are increasingly encouraged to design studies that examine how multiple variables interact in
shaping teaching practices.

Over the past few years, several studies have examined teaching practices as configurations
shaped by the interaction of individual and institutional factors. In the Latin American context,
recent empirical work shows that sociodemographic characteristics and institutional conditions —
such as technological infrastructure, training opportunities, and policy support — are significantly
associated with variations in teachers’ competencies and the implementation of active learning
methodologies (Medina Vasquez et al., 2025a; Medina Vasquez et al., 2025b; Ramirez Heredia
et al.,, 2025). These studies identify differentiated teacher profiles in terms of competency
integration and inclusive practice, suggesting that student-centred approaches tend to
concentrate where sustained pedagogical support and enabling institutional conditions are
present. Likewise, profile-based analyses conducted in other contexts indicate that teaching
orientations reflect complex configurations of demographic characteristics, perceived self-
efficacy, and disciplinary norms, rather than isolated individual preferences (Douwes-van Ark et
al., 2025).

Cluster-based teaching profile research

Prior research suggests that teaching profiles are better understood as multidimensional and
context-sensitive configurations, rather than as fixed positions within a simple teacher-centred
versus student-centred distinction. From a theoretical standpoint, Stes et al. (2014) argue that



teaching approaches should be examined holistically and dynamically, since they reflect the
interplay of conceptions, strategies, personal characteristics, and contextual conditions. Empirical
studies using profile-based approaches are broadly consistent with this view. Gémez-Carrasco et
al. (2022), for example, used cluster analysis with trainee history teachers in Spain and identified
differentiated groups associated with variables such as sex and pedagogical training. Similarly,
Jacobs et al. (2020), using the Conceptions of Learning and Teaching (COLT) instrument in an
international sample, identified multiple teacher profiles beyond a simple teacher-centred versus
student-centred binary. Douwes-van Ark et al. (2025) also applied latent profile analysis to
university teachers and found distinct constellations of self-efficacy beliefs and teaching
approaches, rather than homogeneous teacher- or student-centred types. Taken together, these
studies indicate that teaching profiles are internally differentiated and should be interpreted as
broad professional configurations rather than uniform categories.

Recent work also shows that these configurations are not fully static. Using latent profile transition
analysis, llie et al. (2024) found that movement toward more learning-focused teaching may occur
directly or through intermediary stages, but tends to be gradual and not always linear. This
suggests that teaching profiles should not be interpreted as fixed developmental endpoints, but
as dynamic patterns shaped by interacting influences. Evidence from Latin America adds further
nuance to this picture. In Ecuador, Yunga-Godoy et al. (2016) reported that although most
teachers identified themselves as student-centred, the relationship between intentions and
strategies still revealed a tendency toward information transmission and teacher-centred teaching
across groups. In Chile, Villalobos Claveria (2018) explicitly notes that research on teaching and
learning approaches remains relatively scarce, particularly in relation to the “process” and
“product” dimensions of the 3P model. Recent studies by Medina Vasquez et al. (2025a, 2025b)
also identified differentiated profiles in Peruvian higher education linked to the integration of
competencies, inclusive practices, and active-learning methodologies, suggesting that
pedagogical configurations vary according to both professional characteristics and institutional
conditions. Although these latter studies address adjacent constructs rather than teaching
approaches in the narrower ATI/COLT sense, they reinforce the regional argument that
pedagogical patterns are shaped not only by individual orientations but also by institutional
support, resource availability, and the conditions under which innovation becomes pedagogically
viable. Although this body of work provides growing support for a configurational view of teaching,
two limitations remain. First, many studies examine contextual factors — such as discipline,
teaching experience, professional trajectory, or institutional support — only after profiles are
generated, rather than during the classification process itself. Second, the strongest evidence still
comes mainly from European, Anglophone, or highly specific settings, whereas research from
Latin American higher education remains comparatively limited, less cumulative, and more
heterogeneous in its constructs and methods. This matters because regional studies suggest that
institutional culture, disciplinary expectations, pedagogical support, and resources shape how
student-centred teaching is adopted and sustained in everyday academic work. Addressing this
gap is therefore essential to determine whether distinct teaching profiles can be identified in a
Latin American university when demographic, disciplinary, and pedagogical factors are
considered jointly. Accordingly, this study asks:



RQ1: Can university faculty be classified into distinct teaching profiles based on demographic,
disciplinary, and pedagogical factors?

Method

Research design

This study employed a cross-sectional, non-experimental quantitative design based on an online
guestionnaire to identify teaching profiles among university faculty members using cluster
analysis. The primary aim was to explore how demographic, institutional, and pedagogical factors
relate to teaching approaches.

Participants and sampling

Between November and December 2022, faculty members from Universidad Politécnica
Salesiana del Ecuador (UPS) received invitations to complete an online questionnaire sent to 989
institutional email addresses. The process yielded 385 completed responses, providing a solid
empirical base with a 95% confidence level and a margin of error below 5%. Each participant
accessed the survey voluntarily after reviewing a brief description outlining the study’s goals,
procedures, and confidentiality measures.

Instrumentation

The data collection instrument consisted of two sections: (1) demographic and academic
information (see Table 1) and (2) the Approaches to Teaching Inventory (ATI), specifically the S-
ATI-20 version adapted to Spanish by Monroy et al. (2015). This version is grounded in the original
instrument developed by Trigwell and Prosser (2004), whose ATI-22 demonstrated robust
psychometric properties (a = 0.804-0.869 for CCSF; a = 0.805-0.839 for ITTF). Previous
applications of the S-ATI-20 in Spanish-speaking contexts have reported acceptable, though
variable, internal consistency across dimensions, with reliability coefficients that tend to be lower
for the ITTF scale than for CCSF (Monroy et al., 2015). Given this variability, the psychometric
performance of the instrument was reassessed using the present sample before its use in
subsequent analyses. The Academic Writing Centre of UPS reviewed the instrument to ensure
its lexical and cultural suitability for the Ecuadorian context. Items 1, 2, 4, 6, 9, 10, 11, 12, 15 and
18 assess the ITTF construct, while items 3, 5, 7, 8, 13, 14, 16, 17, 19, and 20 assess CCSF.

The demographic section captured variables such as gender, age, length of service, campus
location, and academic discipline. The research team classified pedagogical educational training
(ET) into four ordered categories, each representing a progressively higher level of formal
pedagogical preparation as reported by participants. The first category (None) referred to faculty
with no prior training in teaching or pedagogy. The next level (Low) corresponded to the
completion of short, non-degree teacher training activities, such as workshops or professional
development courses, that did not lead to a formally accredited qualification. Moving up the third
category (Medium) referred to the completion of a formally accredited degree or postgraduate
certification in education or teaching, up to specialist level. The highest level (Advanced) indicated
completion of a master’'s degree or doctoral qualification in education or a closely related field
(e.g., curriculum studies, educational psychology, or higher education).



Table 1

Sample characteristics by category and subcategory

Category Subcategory Scale Size (n) %
Gender (GE) Male 1 269 69.9
Female 2 116 30.1
Length of service (LS) 0-5 years 1 108 28.1
6-10 years 2 102 26.5
11-15 years 3 83 21.6
16-20 years 4 41 10.6
More than 20 years 5 51 13.2
Age (AG) 25-30 years 1 25 6.5
31-35 years 2 43 11.2
36-40 years 3 50 13.0
41-45 years 4 82 21.3
46-50 years 5 61 15.8
51-55 years 6 65 16.9
56-60 years 7 35 9.1
More than 60 years 8 24 6.2
Campus location (CL) Quito 1 167 43.4
Cuenca 2 117 30.4
Guayaquil 3 101 26.2
Knowledge area (KA) Science / Technology 1 144 374
Exact Sciences' - 22 5.7
Life Sciences 2 38 9.9
Administration 3 52 13.5
Social Sciences 4 70 18.2
Reason and Faith? - 20 5.2
Education 5 39 101
Education training (ET) None 1 97 25.2
Low 2 83 21.5
Medium 3 73 19.0
Advanced 4 132 34.3

Note: AG = Age; GE = Gender; LS = Length of Service; CL = Campus Location; KA = Knowledge Area; ET = Education Training.
1 Exact Sciences was treated as a subcategory of Science / Technology (code = 1) and not analysed independently.
2 Reason and Faith was treated as a subcategory of Social Sciences (code = 4) and not analysed independently.

Data collection

Before administering the questionnaire to the full sample, a pilot test was conducted with 20
faculty members to assess the clarity and comprehensibility of the items in relation to participants’
everyday teaching experience. During this phase, participants pointed out instances of unclear
wording and response options that were difficult to distinguish. Based on feedback concerning a
limited number of items, minor adjustments were made to wording and survey instructions, without
altering the substantive content or structure of the instrument. The revised version was then
administered to the full sample.

Ethical considerations

This study used a non-invasive online questionnaire comprising two sections: (1) demographic
and professional information (e.g., age, gender, discipline, education level, and length of service),
and (2) twenty items that assessed participants’ teaching approaches. Participants learned about



the study’s objectives, procedures, and confidentiality terms before deciding whether to take part.
Given the nature of the data collected and the absence of any risk to participants, formal ethical
review and approval were waived in accordance with institutional guidelines.

Data analysis

Using R Version 4.3.1, the team assessed the psychometric characteristics of the S-ATI-20
instrument. The results from the exploratory factor analysis — based on maximum likelihood
estimation and oblique rotation — highlight a factor structure that is both stable and interpretable.
The Kaiser-Meyer-Olkin (KMO) value of .88 and the significant result of Bartlett’s test of sphericity
(x3[190] = 2213.89, p < .001) supported the adequacy of the sample. Measures of Sampling
Adequacy (MSA), ranging from .79 to .93, indicated acceptable item performance. The internal
consistency of the ITTF and CCSF dimensions also appears adequate, as indicated by
Cronbach’s alpha values of .81 and .83, respectively, and McDonald’s omega coefficients of .88
and .90. A parallel analysis with 5,000 iterations suggested that two factors should be retained,
jointly accounting for 33% of the variance. The correlation between the two factors was .37,
supporting moderate interdependence.

The results of the confirmatory factor analysis, conducted with the DWLS estimation method,
support the proposed factorial structure. Fit indices indicate a satisfactory model: x*(169) =
270.715, p < .001; RMSEA = .04; CFl = .972; TLI = .968; and SRMR = .068. These fit indices
meet the commonly accepted thresholds for good model fit, as outlined by Aldas and Uriel (2017),
Harrington (2009), Browne and Cudeck (1992), and Hu and Bentler (1999). Composite reliability
reached .804 for ITTF and .822 for CCSF. An HTMT ratio of .494 supports discriminant validity
between the two dimensions. Figure 1 displays the standardised confirmatory factor analysis
(CFA) model corresponding to this structure.

Figure 1

Confirmatory factor analysis with two correlated factors
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Note: Standardized factor loadings are displayed. ITTF = Information Transmission/Teacher-Focused; CCSF = Conceptual
Change/Student-Focused.

Validation and reliability checks of the instrument preceded the grouping of faculty members
according to similarities in their teaching approaches. To ensure comparability across
measurement scales, all clustering variables were standardised using Z-scores prior to analysis.



The comparison of multiple hierarchical algorithms — centroid, single linkage, complete linkage,
average linkage, and Ward’s method (ward.D2) — guided the selection of the optimal cluster
structure, following the recommendations of Aldas and Uriel (2017). After identifying the most
suitable configuration, refinement proceeded using the k-means algorithm. Associations between
clusters and contextual variables emerged through Chi-square tests with adjusted residuals.
Differences across clusters became evident through PERMANOVA results. In addition, the
identification of the most influential variables for determining cluster membership relied on insights
derived from Random Forest analysis.

Results

Classification of faculty teaching profiles and cluster determination

The classification of teaching profiles at UPS considered variables associated with individual and
professional background, including length of service (as an indicator of institutional immersion),
pedagogical training, disciplinary area, gender, age, and instructional approach. These elements
provided the foundation for identifying consistent patterns in faculty characteristics.

No signs of problematic collinearity appeared among the variables selected for clustering. Each
variance inflation factor (VIF), examined by Sarstedt and Mooi’s (2019) recommendations,
remained well below the threshold of 5, indicating stable relationships across the dataset.
Specifically, the results for age (1.46), gender (1.14), length of service (1.37), campus location
(1.05), disciplinary field (1.27), and training background (1.14) suggested minimal
multicollinearity. This statistical evidence justified the inclusion of all variables in the subsequent
clustering process, ensuring distinct contributions without redundancy.

All variables had been standardised prior to clustering (see Method section), allowing for balanced
contributions across metrics. This transformation ensured consistent weighting across gender,
age, length of service, campus location, disciplinary field, pedagogical training, and teaching
orientation. Ward’s, average, and complete linkage methods provided more apparent group
separations than centroid and single linkage, which tended to merge all observations into broad,
undifferentiated categories. These three methods offered greater potential for identifying distinct
faculty profiles, as evident in the dendrograms.

To determine the most appropriate cluster configuration, 23 internal validation indices were
examined using NbClust (Euclidean distance; min.nc = 2; max.nc = 15) under three hierarchical
methods: Ward’s method (ward.D2), average linkage, and complete linkage. Under Ward’s
method, 12 indices supported a three-cluster solution, while three supported two clusters. Other
indices suggested alternative partitions. A similar pattern emerged under average linkage. Ten
indices supported three clusters, and three supported two clusters. By contrast, under complete
linkage, the majority rule favoured a two-cluster solution (eight indices) over a three-cluster
solution (three indices). Key indices supporting the three-cluster solution included the Calinski—
Harabasz (CH) index (Ward: 72.73; average: 74.94) and the Silhouette coefficient (Ward: 0.179;
average: 0.185). Taken together, the convergence across Ward’s and average linkage, along with
the interpretability of the resulting profiles, supported retaining a three-cluster solution for
subsequent analyses. This solution was then refined using k-means initialised from the Ward
solution.



A subsequent k-means analysis refined the partitioning using centroids derived from the Ward
solution (Table 2). This step yielded three clusters comprising 119, 179, and 87 faculty members,
respectively. The resulting groupings represent distinct teaching profiles labelled for clarity as
follows: Transmission-Oriented, Reflective STEM-Oriented, and Transformative Humanities-
Focused. The three identified profiles differ markedly in their teaching perspectives, disciplinary
orientations, and relationships with the institutional context.

Table 2

Standardized centroids of the clustering variables

Cluster AG GE LS CL KA ET TA

1 -0.41 -0.01 -0.47 003 -0.33 -0.38 -1.47
2 0.18 -066 026 005 -0.14 0.09 0.50
3 0.10 152 -0.02 -0.15 0.74 0.27 0.65

Note: Values represent standardised centroids (Z-scores) for each clustering variable: AG = Age; GE = Gender; LS = Length of
Service; CL = Campus Location; KA = Knowledge Area; ET = Education Training; TA = Teaching Approach. Higher or lower values
indicate deviations from the sample mean (0). Cluster interpretation: Cluster 1 = Transmission-Oriented, Cluster 2 = Reflective STEM-
Oriented, Cluster 3 = Transformative Humanities-Focused.

Figure 2 provides visual support for the three-cluster solution retained in the analysis, showing
that faculty members separate into three distinguishable groups before the final merger. Figure 3
complements this result by showing that the clearest differences across profiles appear in
teaching approach, gender composition, disciplinary orientation, and pedagogical training,
whereas campus location contributes comparatively little to their differentiation.

Figure 2

Dendrogram of cluster configuration
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Cluster-based variance analysis across faculty profiles

Among the variables assessed across faculty profiles, gender and teaching approach showed
zero within-cluster variance in specific profiles, which precluded the use of variance-based
parametric tests (Figure 3). Regarding gender, all faculty members in Cluster 2 were men,



whereas all members of Cluster 3 were women. Similarly, the teaching approach showed no
within-cluster  variation: Cluster 1 comprised only faculty with an Information
Transmission/Teacher-Focused orientation, while Cluster 2 comprised only faculty with a
Conceptual Change/Student-Focused orientation. Because these variables exhibited no within-
group dispersion, they were excluded from Levene's test and from ANOVA or Welch
comparisons. Instead, their distributions across clusters were examined using chi-square tests
with adjusted residuals (see next section).

Figure 3

Boxplots of clustering variables across faculty profiles

Cluster 1 Cluster 2 Cluster 3
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Note: The three panels represent: Transmission-Oriented (left), Reflective STEM-Oriented (middle), and Transformative
Humanities-Focused (right). Variables are AG = Age, GE = Gender, LS = Length of Service, CL = Campus Location, KA =
Knowledge Area, ET = Educational Training, TA = Teaching Approach. Each boxplot displays the distribution of standardised values
for each variable within the corresponding faculty profile.

Levene’s test was also used to examine whether variances remained homogeneous across
faculty profiles for each variable. Results indicated that age, campus location, and education
training met the criteria for homoscedasticity. In contrast, length of service and knowledge area
showed significant variance inequality (Table 3). For variables meeting homoscedasticity
assumptions, analysis of variance (ANOVA) identified statistically significant mean differences in
age, F(2, 382) = 5.90, p = .003, and in education training, F(2, 382) = 15.12, p < .001. No
significant differences emerged in campus location, F(2, 382) = 1.27, p = .282.

Table 3

Levene test results for the variables for the given clusters

Variables Clusters F p Homogeneity
AG 3 0.16 .856  Homogeneous
LS 3 3.41 .034 Heterogeneous
CL 3 0.53 .587  Homogeneous
KA 3 1752 <.001 Heterogeneous
ET 3 0.42 .654  Homogeneous

Note: AG = Age; LS = Length of Service; CL = Campus Location; KA = Knowledge Area; ET = Education Training. Homogeneity
refers to the assumption of equal variances assessed through Levene's test across the three faculty profiles: Transmission-Oriented,
Reflective STEM-Oriented, and Transformative Humanities-Focused.

Table 4 indicates that significant differences across the three faculty profiles emerge for age,
education training, length of service, and knowledge area, whereas campus location does not



show significant variation. These results suggest that the profiles are differentiated more clearly
by pedagogical, disciplinary, and professional characteristics than by campus location.

Table 4

ANOVA and Welch tests for homoscedastic and heteroscedastic variables across faculty profiles

Variables Transmission- Reflective STEM- Transformative F p

Oriented (Cluster 1, Oriented (Cluster 2, Humanities-Focused

N =119) N =179) (Cluster 3, N =87)

M SD M SD M SD
AG 3.98 1.89 4.72 1.84 4.62 191 5.90 .003
LS 2.28 1.27 2.74 142 251 1.26 4.39 .013
CL 1.83 0.83 1.88 0.81 171 0.82 1.27 .282
KA 1.84 1.18 3.36 1.48 3.58 1.24 52.07 <.001
ET 2.15 1.15 2.78 1.16 2.95 1.14 15.12 <.001

Note: Welch'’s test was applied for variables with heteroscedasticity (LS and KA). M = Mean; SD = Standard Deviation. AG = Age; LS
= Length of Service; CL = Campus Location; KA = Knowledge Area; ET = Education Training.

Differences among faculty profiles also emerged clearly for the variables length of service and
knowledge area (Figure 3). Welch’s test identified significant variation in both cases, with F(2,
202.6) = 4.39, p = .013 for length of service and F(2, 177.3) = 52.07, p < .001 for knowledge area.
These results indicate distinct patterns across groups that warrant further investigation and
interpretation.

Post hoc comparisons (Table 5) provided further insights. For age, Tukey HSD results showed
significant mean differences between the Transmission-Oriented profile and both the Reflective
STEM-Oriented (p = .003) and Transformative Humanities-Focused (p = .043) profiles, while no
significant difference appeared between the latter two (p = .912). For education training, Tukey
HSD revealed highly significant differences between the Transmission-Oriented profile and each
of the others (p < .001). These results confirm that both age and training level contribute
meaningfully to cluster differentiation.

Table 5

Post hoc comparison results for differences between faculty profiles

Variable Comparison  Test used p Significant difference?
AG Cluster 1vs 2 Tukey HSD .003 Yes
AG Cluster 1vs 3  Tukey HSD .043  Yes
AG Cluster 2vs 3  Tukey HSD 912 No
ET Cluster 1vs 3  Tukey HSD <.001 Yes
ET Cluster 1vs 2 Tukey HSD <.001 Yes
ET Cluster 2vs 3  Tukey HSD 467 No
LS Cluster 1vs 2 Games-Howell .009 Yes
LS Cluster 1vs 3 Games-Howell 409 No
LS Cluster2vs 3 Games-Howell .354 No
KA Cluster 1vs 2  Games-Howell .002 Yes
KA Cluster 1vs 3 Games-Howell <.001 Yes
KA Cluster 2vs 3 Games-Howell <.001 Yes

Note: AG = Age; LS = Length of Service; KA = Knowledge Area; ET = Education Training. Tukey HSD was used for variables with
homogeneous variances. Games-Howell was applied to variables with heteroscedasticity (LS and KA). “Significant Difference”
indicates whether post hoc pairwise comparisons yielded p < .05. Cluster interpretation: Cluster 1 = Transmission-Oriented, Cluster 2
= Reflective STEM-Oriented, Cluster 3 = Transformative Humanities-Focused.



Games-Howell tests applied to heteroscedastic variables supported significant differences in
length of service between the Transmission-Oriented and Reflective STEM-Oriented profiles (p =
.009). In contrast, no significant contrasts emerged involving the Transformative Humanities-
Focused group (p > .05). For knowledge area, all pairwise comparisons yielded highly significant
differences: Transmission-Oriented vs. Reflective STEM-Oriented (p = .002), Transmission-
Oriented vs. Transformative Humanities-Focused (p < .001), and Reflective STEM-Oriented vs.
Transformative Humanities-Focused (p < .001). These outcomes highlight the strong association
between disciplinary background and the identified faculty profiles. Collectively, these findings
reinforce the statistical validity of the cluster solution and reveal meaningful distinctions among
faculty groups based on demographic, academic, and pedagogical variables.

Chi-square tests and categorical distributions across clusters

Statistical analysis included chi-square tests to examine the distribution of gender and teaching
approach across the clusters. In the gender variable, male faculty predominated in the
Transmission-Oriented cluster (75.6%). The Reflective STEM-Oriented cluster comprised only
male faculty (100%), whereas the Transformative Humanities-Focused cluster comprised only
female faculty (100%). This distribution yielded a chi-square value of 280.850, p <.001, reflecting
a significant association between gender and cluster membership. Analysis of teaching
approaches followed a similar pattern (Table 6). The Information Transmission/Teacher-Focused
orientation concentrated exclusively in the first cluster, while the Conceptual Change/Student-
Focused perspective characterised all members of the second cluster. In the Transformative
Humanities-Focused cluster, 96.6% aligned with the student-centred approach, and only 3.4%
represented the transmission model. The chi-square value for this distribution reached 371.620,
p <.001.

These results confirm that the cluster structure has a significant influence on the distribution of
categorical pedagogical and demographic characteristics. The observed differences across
faculty profiles underscore meaningful contrasts in gender representation and teaching
orientation.

Table 6

Chi-square analysis of categorical variables across clusters

Variables Transmission- Reflective STEM- Transformative Chi-sq o]
Oriented (Cluster 1, N Oriented (Cluster 2, Humanities-Focused
=119) N =179) (Cluster 3, N =87)
Category  Category Category Category Category 1  Category 2
1 2 1 2
GE 0.756 0.244 1.000 0.000 0.000 1.000 280.85 <.001
TA 1.000 0.000 0.000 1.000 0.035 0.965 371.62 <.001

Note: GE = Gender, Category 1 represents male, and Category 2 represents female. TA = Teaching Approach, Category 1 means
the Information Transmission/Teacher-Focused (ITTF) approach and Category 2 represents the Conceptual Change/Student-
Focused (CCSF) approach.

Adjusted residuals and variable concentration across clusters

Adjusted residuals clarified the extent to which specific categorical distributions contributed to the
significant chi-square outcomes for gender and teaching approach. In the Reflective STEM-
Oriented cluster, male faculty appeared with a frequency substantially above the expected value
(adjusted residual = 4.820). In contrast, the proportion of female faculty fell markedly below



expectations (adjusted residual = -7.340). The Transformative Humanities-Focused cluster
exhibited an inverse pattern, with male faculty members being markedly underrepresented
(adjusted residual = -7.800) and female faculty members overrepresented (adjusted residual =
11.870).

The teaching approach produced the most pronounced deviation in the Transmission-Oriented
cluster, where the Information Transmission/Teacher-Focused category exceeded the expected
frequency by a considerable margin (adjusted residual = 13.240), while the student-centred
orientation occurred less frequently than anticipated (adjusted residual = -9.020). These
substantial disparities confirm that the statistical cluster structure aligns closely with sharply
differentiated pedagogical and demographic patterns.

Multivariate differences across clusters

The results of the permutational multivariate analysis of variance (PERMANOVA) indicate
statistically significant differences across clusters when considering all study variables — age,
gender, length of service, campus location, knowledge area, educational training, and teaching
approach — simultaneously (F = 246.500, p = .001). The coefficient of determination (R2 = .563)
shows that 56.3% of the total variance in the dataset corresponds to differences between clusters.
The partition of variability supports this outcome: the between-cluster sum of squares reached
21.033, the within-cluster sum of squares amounted to 16.297, and the total sum of squares
equalled 37.330. Bonferroni-adjusted pairwise comparisons also revealed statistically significant
differences across all cluster combinations (Table 7). Each contrast demonstrated a distinct
pattern, supporting the robustness and reliability of the identified cluster structure. These
outcomes reflect meaningful multivariate distinctions among clusters.

Table 7

Bonferroni-adjusted pairwise PERMANOVA results

Comparison F R? p Adjusted p  Signif.
Cluster 1vs 2 175.39 0.3721 .001 .003 ki
Cluster 1vs 3 259.07 0.5595 .001 .003 ki
Cluster 2vs 3 338.37 0.5617 .001 .003 *x

Note: p = unadjusted p-value; Adjusted p = Bonferroni-adjusted p-value. R2 = coefficient of determination. Significance codes: p < .05
*), < .01 (**), <.001 (***), <.0001 (****). Cluster interpretation: Cluster 1 = Transmission-Oriented, Cluster 2 = Reflective STEM-
Oriented, Cluster 3 = Transformative Humanities-Focused.

A detailed review of variable influence on cluster differentiation revealed that teaching approach
and gender played the most decisive roles. The Random Forest model, applied due to its flexibility
with mixed data types, demonstrated high accuracy, with an out-of-bag classification error of
0.520. As shown in Table 8, almost every case aligned with its predicted cluster. Only two
instances, both within the Transformative Humanities-Focused profile, fell outside their assigned
category—an outcome that underscores the consistency of the classification results.



Table 8

Confusion matrix for faculty profile classification using the Random Forest Algorithm

Clusters 1 2 3 Class Error
1 119 0 0 0.000
2 0 179 0 0.000
3 2 0 85 0.030

Note: Classification error refers to the proportion of misclassified observations per profile. Cluster interpretation: Cluster 1 =
Transmission-Oriented, Cluster 2 = Reflective STEM-Oriented, Cluster 3 = Transformative Humanities-Focused.

Figure 4 shows that teaching approach and gender are by far the strongest predictors of cluster
membership under both importance criteria, whereas knowledge area and educational training
make a more limited contribution, and age, length of service, and campus location contribute only
marginally to the classification.

Figure 4

Importance of variables in the Random Forest Model.
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Note: Variable importance based on Mean Decrease in Accuracy (left) and Mean Decrease in Gini (right). AG = Age; GE = Gender;
LS = Length of Service; CL = Campus Location; KA = Knowledge Area; ET = Education Training; TA = Teaching Approach.

Discussion

The three-cluster solution, together with the differences observed across teaching approach,
pedagogical preparation, disciplinary location, age, length of service, and gender composition,
indicates that teaching approaches in the institution analysed are not distributed along a simple
teacher-centred versus student-centred divide. The main contribution of this study lies in showing
that three distinct faculty profiles emerged, combining teaching orientation with disciplinary
location, pedagogical preparation, age, length of service, and gender composition. This finding is
important because it shifts interpretation away from isolated variables and towards broader
professional configurations. In this sense, the study adds evidence from an underrepresented
Latin American context to prior work suggesting that teaching approaches result from the
intersection of personal, pedagogical, and institutional influences (Kalman et al., 2020;
Wilkesmann & Lauer, 2015).

More specifically, the results show that student-centred teaching does not emerge as a single,
uniform pattern. The Transmission-Oriented profile was characterised by lower pedagogical



training, lower age, shorter length of service, and a clearly teacher-focused orientation. By
contrast, the two student-centred profiles differed in substantive ways. The Reflective STEM-
Oriented profile combined a student-focused orientation with greater institutional immersion and
a stronger concentration in science- and technology-related fields, whereas the Transformative
Humanities-Focused profile combined a student-focused orientation with stronger representation
from humanities and social-science-related areas and substantial pedagogical preparation. This
internal differentiation within the student-centred side of the sample is one of the study’s main
findings, because it shows that a CCSF orientation does not correspond to a single professional
or disciplinary pathway.

This result contributes to previous research in two ways. First, it supports the view that teaching
approaches are configurational rather than reducible to single characteristics such as age,
discipline, or training taken separately. Second, it refines prior work by showing that similar
student-centred orientations may be sustained through different combinations of institutional
immersion, disciplinary culture, and pedagogical preparation. Rather than merely confirming that
teacher-centred and student-centred approaches coexist in higher education, the present study
shows how these orientations cluster differently within a single institutional setting and thereby
generate distinct teaching profiles. This offers a more precise contribution than broad claims that
teaching is shaped by multiple factors.

The disciplinary dimension of the findings is particularly relevant. In this study, the two student-
centred profiles did not emerge in the same disciplinary locations. One was more closely
associated with science- and technology-related fields, whereas the other was more strongly
concentrated in humanities and social-science-related areas. These findings partly support earlier
claims that disciplinary cultures shape how teaching is organised, but they also add nuance. The
findings suggest that disciplinary location does not determine teaching orientation in a rigid way;
rather, it interacts with pedagogical preparation and professional trajectory to produce different
forms of student-centred practice. This distinction matters because it avoids treating disciplinary
background as a fixed predictor and instead highlights how pedagogical change can take different
forms across academic fields (Allendoerfer et al., 2014; Lindblom-Ylanne et al., 2006; Neumann
et al., 2002; Stes et al., 2014).

Gender also emerged as an important differentiating dimension, but its meaning requires careful
interpretation. In this study, the Reflective STEM-Oriented profile was composed entirely of men,
whereas the Transformative Humanities-Focused profile was composed entirely of women. This
should not be read as evidence that men and women teach in inherently different ways. Rather,
in this institutional context, gender is intertwined with disciplinary distribution and with the
pedagogical trajectories available to faculty. The study’s contribution, therefore, is not to claim
that gender determines teaching style, but to show how gender becomes part of broader
institutional and disciplinary arrangements that shape the distribution of teaching profiles.

Age, length of service, and pedagogical preparation further support this interpretation. The
Transmission-Oriented profile was significantly younger and showed lower levels of pedagogical
training than the other two profiles, whereas the Reflective STEM-Oriented profile showed greater
length of service than the Transmission-Oriented one. These results suggest that institutional
immersion matters, but not in a simple developmental sequence. The findings do not support a
universal progression from transmission to conceptual change. Instead, they indicate that
professional maturity and pedagogical preparation become meaningful when they combine with



disciplinary and institutional factors. In this sense, the findings align with studies linking
pedagogical development to more reflective teaching, while also showing that such development
does not unfold in a single, uniform sequence (Anthony et al., 2022; Odalen et al., 2019; Stigler
& Miller, 2018). The institutional implications of the study also need to be specified carefully.
Campus location did not significantly differentiate the profiles, suggesting that the main variation
in teaching approaches is not explained by differences across campuses. Instead, the profiles
appear to be structured more strongly by pedagogical preparation, disciplinary culture, teaching
approach, and professional trajectory. This is an important result because it directs attention away
from campus as a primary explanatory factor and towards the everyday academic conditions
under which faculty develop their teaching. The findings therefore support a more differentiated
view of institutional change, in which pedagogical support, mentoring, peer exchange, and
opportunities for sustained development may be more relevant than uniform institution-wide
initiatives.

Because the profiles differ in teaching approach, pedagogical preparation, disciplinary location,
and institutional immersion, the findings also have practical implications for faculty development.
One-size-fits-all interventions are unlikely to be equally effective across all academic staff. Faculty
in the Transmission-Oriented profile may require forms of support that remain close to everyday
teaching practice and do not assume immediate course redesign, such as mentoring, structured
peer dialogue, and opportunities to observe alternative teaching practices. By contrast, faculty
already working in more student-centred ways may benefit more from cross-unit collaboration,
programme-level dialogue, or curriculum development roles that help sustain and extend their
existing practices. The value of the study lies not only in identifying faculty profiles but also in
showing that pedagogical development is likely to be more effective when it is aligned with
different starting points, disciplinary cultures, and institutional conditions.

Taken together, the profiles identified in this study suggest that efforts to improve teaching quality
should not rely on a single model of faculty development. Pedagogical practices are shaped by
different combinations of teaching orientation, disciplinary culture, pedagogical preparation, and
institutional immersion. Improvement strategies are therefore more likely to be effective when they
begin from local teaching realities rather than from assumptions of uniform academic change. In
this sense, the study contributes to wider discussions of teaching quality by showing that context-
sensitive approaches may be especially important in higher education settings marked by
institutional inequality, uneven access to support, and diverse academic cultures.

Limitations

While grouping teaching approaches into clusters enabled the identification of specific patterns,
the method still overlooks much of the variation found in actual pedagogical practice. A qualitative
perspective — grounded in educators’ experiences and contextual conditions — could provide a
more nuanced understanding of these profiles. Additionally, given that this study employs a cross-
sectional research design, capturing teaching approaches at a single point in time, the analysis
does not account for the evolution of individual instructors’ teaching practices across career
stages or in response to institutional changes. The profiles identified can be regarded as
configurations observed under specific conditions, rather than as developmental sequences.
Future research drawing on longitudinal or mixed-method designs could provide deeper insight
into how instructors transition between profiles over time and how professional development



initiatives or organisational reforms influence these trajectories. The findings of this study also
emerged within a specific institutional context, which may limit their relevance in settings that differ
significantly from those of similar Latin American universities. Broader comparisons involving
diverse institutions and regions could offer clearer insight into how applicable these profiles are
across various academic systems. Finally, the analysis considered core variables related to
discipline, background, and professional preparation, but it overlooked other influences often
present in academic settings. Individual disposition, the nature of peer interaction, and everyday
governance within departments frequently shape how teaching unfolds. These areas remain
insufficiently studied. A longer-term view of educators’ practices, grounded in contextual
observation, may shed light on how teaching practices adapt over time to structural shifts within
the university.

Conclusion

The findings of this study indicate that different teaching approaches emerge where individual
backgrounds, professional experience, and institutional conditions converge. The profiles
identified in this research illustrate how academic work develops in response to personal
trajectories and the expectations embedded in specific disciplinary and organisational contexts.
These observations can inform educational policies that recognise professional diversity and
address the challenges of university teaching.

While the study focuses on a single university, it offers insight into how teaching practices take
shape within particular institutional settings. By examining how approaches cluster in this context,
the research illustrates why understanding local configurations can matter for efforts to improve
teaching. In this regard, the findings speak to wider conversations about higher education quality,
including those associated with SDG 4, which call for approaches that are attentive to contextual
conditions rather than uniform solutions. Additionally, although the evidence originates from a
Latin American university system, the conclusions hold relevance for other higher education
contexts that are navigating the shift from traditional instruction to more participatory and student-
focused models. In settings marked by institutional change or limited access to sustained
pedagogical training, recognising how teaching profiles evolve can guide the design of more
targeted and effective strategies for academic development. Giving priority to long-term
institutional engagement and reflective teaching may support broader efforts to reinforce the
academic profession. Promoting context-sensitive and adaptable approaches to teaching reform
may enhance the long-term relevance and effectiveness of educational practices in varied
academic contexts.
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