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Introduction: Public universities in Ecuador face persistent structural and 
contextual challenges that affect the delivery of quality education. Despite 
institutional efforts, significant gaps remain between student expectations and 
perceived service quality.
Methods: This study used the HEdPERF model to assess students’ perceptions 
of educational service quality at a public university in Ecuador. A structured 
digital questionnaire was administered to a stratified random sample of 1,500 
students across four faculties. Confirmatory Factor Analysis (CFA) and Principal 
Component Analysis (PCA) were employed to validate the model and identify 
key dimensions influencing satisfaction.
Results: The CFA results showed excellent fit indices (CFI = 0.997, TLI = 
0.997, RMSEA = 0.020), confirming the validity of the HEdPERF structure in 
this context. Reliability was also high, with Cronbach’s Alpha and Composite 
Reliability (CR) exceeding 0.70. PCA identified that non-academic factors such 
as infrastructure, access to services, and university reputation had a stronger 
influence on students’ perceptions than academic factors.
Discussion: The findings highlight the importance of integrating both academic 
and non academic dimensions into institutional quality strategies. Continuous 
assessment, curriculum innovation, and equitable access to services are 
essential to improving student satisfaction and promoting sustainable and 
inclusive education in Ecuador’s public universities.
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1 Introduction

In Latin America, structural and contextual challenges continue to hinder public 
universities from delivering high-quality education.” In response to increasing labor market 
demands and growing student expectations, higher education institutions are under pressure 
to enhance not only their academic offerings but also the overall quality of the services they 
provide (Carlson, 2001; Posso-Pacheco et  al., 2024). In Ecuador, public universities face 
persistent difficulties related to infrastructure, administrative inefficiency and the scarcity of 
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student support services, factors that influence the perception of 
educational quality (Béltran, 2021).

Service quality in higher education is a multifaceted concept 
that directly influences both student satisfaction and institutional 
performance (Abdullah, 2005; Brochado, 2009; Sultan and Wong, 
2012; Hair et al., 2010; Cadima, 2016; Parasuraman et al., 1988), 
This concept is closely linked to the philosophy of Total Quality 
Management (TQM), introduced by Edward Deming, which 
emphasizes statistical quality control as a means to optimize 
organizational outcomes, including those in educational settings 
(Anderson et  al., 1994; Neave, 1987; Neyestani, 2017; Petersen, 
1999; Deming and Orsini, 2010). However, defining service quality 
in education remains complex, as students’ perceptions are 
mediated by expectations, cultural context, and institutional 
conditions. Karapetrovic and Willborn (1997) propose that quality 
in education corresponds to “the ability of students’ knowledge to 
meet established requirements,” such as those defined by employers, 
accrediting bodies, and professional organization.

Students are key actors in the academic system, and their 
perception of the quality of service is a crucial indicator for evaluating 
institutional effectiveness (Oldfield and Baron, 2000). However, this 
perception is influenced by multiple factors beyond teaching, such as 
academic support, communication, accessibility and service efficiency. 
Several recent studies in the Latin American context highlight a 
growing discrepancy between student expectations and the actual 
quality of services received, particularly in non-academic aspects such 
as infrastructure and administrative support (Hernandez-Diaz et al., 
2021). These findings underscore the need for robust evaluation tools 
that can identify the underlying dimensions that shape satisfaction 
and drive institutional improvement.

Several models have been developed to address this challenge. 
SERVQUAL, proposed by Parasuraman et al. (1988), conceptualizes 
quality as the gap between expected and perceived service. SERVPERF, 
a later version, focuses exclusively on service performance, eliminating 
the expectations component (Cronin and Taylor, 1992; Maldonado 
and Moreta, 2017). More recently, HEdPERF (Higher Education 
PERFormance) has emerged as a specialized scale for assessing service 
quality in higher education institutions, incorporating six dimensions 
and 41 items that capture both academic and nonacademic aspects of 
the student experience (Abdullah, 2005). The relevance of the model 
lies in its validated psychometric properties and its applicability in 
diverse educational contexts.

While emerging tools such as SMART-QUAL, performance 
panels, and systematic reviews have driven quality assessment (Adot 
et al., 2023; Betavia et al., 2023; Kucińska-Landwójtowicz et al., 2023), 
HEdPERF remains widely used due to its methodological rigor and 
multidimensional scope (Oldfield and Baron, 2000; Clemes et al., 2008; 
Ladhari, 2009). Its application is particularly valuable in developing 
countries such as Ecuador, where structural and institutional 
challenges require context-specific approaches. When combined with 
advanced statistical techniques such as Confirmatory Factor Analysis 
(CFA) and Principal Component Analysis (PCA), HEdPERF provides 
a robust framework for assessing student satisfaction and institutional 
performance (Carvajal-Morales et al., 2024; Guevara-Viejó et al., 2025).

This study seeks to evaluate students’ perception of the quality of 
educational service at an Ecuadorian public university using a factorial 
approach. Specifically, the research seeks to: (i) validate the structure of 
the HEdPERF model through Confirmatory Factor Analysis (CFA); (ii) 

identify the most influential factors that influence student satisfaction 
through Principal Component Analysis (PCA); and (iii) highlight areas 
of action for institutional improvement. Through this methodology, the 
study provides empirical evidence that can support decision-making 
in Ecuadorian public universities and, in addition, can inform quality 
assurance practices in similar contexts in Latin America.

2 Theoretical framework

The HEdPERF (Higher Education PERFormance) model, 
previously introduced, is a specialized instrument designed to assess 
service quality in higher education. It comprises six dimensions and 41 
items that capture both academic and administrative aspects of student 
experience, thus offering a multidimensional view of service quality. Its 
conceptual foundation rests on the assumption that quality equals 
performance (Q = P), and it incorporates characteristics unique to the 
university context, such as student-faculty interaction, curriculum 
relevance, and administrative efficiency (Gbadamosi and De Jager, 2009).

	•	 Academic aspects: this dimension focuses on curriculum 
content, teacher competence, teaching methods and the 
availability of educational resources (Abdullah, 2006). The 
relevance and updating of the curriculum are fundamental 
elements that guarantee the adequacy to the demands of the 
labor market and the development of students’ competencies 
(Ramírez Valladares et  al., 2024; Soutar and Turner, 2002). 
Evaluating these aspects helps institutions identify areas for 
improvement and design strategies to optimize educational 
quality (Teeroovengadum et al., 2019).

	•	 Non-academic aspects: includes administrative efficiency, 
student support services, and campus infrastructure (Abdullah, 
2006; Ramírez Valladares et  al., 2024). Programs such as 
psychological services, academic advising, and extracurricular 
activities contribute to student satisfaction and academic success 
(Sultan and Wong, 2012).

	•	 University reputation: institutional reputation significantly 
influences student perceptions of quality, recruitment potential, 
and graduate employability. It is built upon elements such as 
teaching quality, research impact, infrastructure, and social 
outreach (Mayuri-Ramos et  al., 2023). High reputation 
perception correlates positively with student satisfaction and 
institutional loyalty (Amado Mateus and Juarez Acosta, 2022).

	•	 Access: refers to the ease with which students utilize academic, 
administrative, and technological resources (Perkins et al., 2024). 
This includes physical and digital infrastructure such as libraries, 
laboratories, virtual platforms, and scholarships (Trow, 2006).

	•	 Academic programs: evaluated by their relevance to labor market 
demands, curricular flexibility, and pedagogical innovation 
(Abdullah, 2006; Teeroovengadum et  al., 2019). Effective 
programs integrate meaningful learning and promote the 
development of transversal competencies (Gonzalez and Padilla, 
1997; Nguyen et al., 2024).

	•	 Understanding and support: this dimension emphasizes the 
quality of institutional communication, academic guidance, and 
personalized advising (Abdullah, 2006). Effective student support 
reinforces retention and fosters a sense of belonging (Harvey and 
Green, 1993).
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2.1 Applications of HEdPERF in public 
universities

The HEdPERF model has been extensively applied and validated 
across diverse educational contexts, with particular effectiveness in public 
universities due to its capacity to measure both academic and service 
dimensions (Abdullah, 2006; Ramírez Valladares et al., 2024). Table 1 
synthesizes key studies that have employed the HEdPERF instrument in 
regions such as Asia, Europe, Oceania, and Latin America.

2.2 Contribution of the study

Despite its global validation, the application of HEdPERF in public 
universities in Latin America remains scarce. Most regional studies 
have focused on private institutions or have adopted general quality 
assessment approaches that lack contextual adaptation and 
psychometric rigor (Ramírez Valladares et al., 2024; Muñoz-Alvarado 
and Puente-Riofrío, 2025). Furthermore, the literature on psychometric 
methodology emphasizes that even well-established instruments must 
be  revalidated when applied to different populations and cultural 
settings to ensure measurement equivalence and structural integrity 
(Muñiz and Fonseca-Pedrero, 2019; Hambleton et al., 2004).

This study seeks to overcome this gap through the application and 
validation of the HEdPERF model in a public university in Ecuador. 
Using statistical techniques such as Confirmatory Factor Analysis 
(CFA) and Principal Component Analysis (PCA), this research 
identifies the most influential dimensions in student perception of 
educational quality. In this way, it offers evidence-based perspectives 
for improving institutional quality management and student 
satisfaction strategies in Latin American public higher education.

3 Materials and methods

3.1 Research design

The present study adopted a quantitative approach with a 
non-experimental and cross-sectional design. According to 
Hernández et al. (2014), the quantitative methodology allows for the 
collection of objective and measurable data, facilitating the statistical 
analysis of the information gathered. Likewise, the non-experimental 

nature of the study implies the absence of manipulation of the 
variables of interest, focusing solely on the observation and analysis of 
students’ perceptions in their natural context. On the other hand, the 
justification for the cross-sectional nature of the study lies in the need 
to collect data at a single point in time to analyze participants’ 
perceptions regarding the quality of educational services (Bisquerra 
Alzina, 2012).

This empirical study involved four faculties: Faculty of Educational 
Sciences (FACE), Faculty of Economic, Social, and Technological 
Sciences (FACESYT), Faculty of Engineering Sciences (FACI), and 
Faculty of Health Sciences (FACS). The selection of these faculties was 
based on their disciplinary specificity and the homogeneity of the 
sample, aiming to ensure a representative analysis of different 
academic areas and to validate the applied model in various 
educational contexts.

3.2 Data collection

The data collection was conducted through the administration of 
a structured questionnaire based on the HEdPERF model, designed to 
assess students’ perceptions of the quality of educational services. The 
questionnaire was administered digitally through the Google Forms 
platform, a tool widely used for data collection in academic research 
due to its ease of use, efficiency and distribution in digital environments 
(Alavez Gutiérrez, 2017). The link to the form was distributed through 
institutional e-mails, ensuring direct and secure communication with 
students and preserving anonymity and voluntary participation.

The population consisted of 68,429 students enrolled in various 
faculties of a public university in zone 5 of Ecuador, covering various 
academic programs and study modalities. The sample comprised 
1,500 students, using a stratified random sampling approach, following 
the guidelines established by Creswell et  al. (2018), to ensure the 
representativeness of the different fields of knowledge within the 
institution. The Table 2 presents the sociodemographic composition 
of the sample, providing a detailed breakdown of its characteristics.

3.3 Procedure and ethical considerations

To ensure compliance with ethical principles in research, the study 
was submitted for evaluation and approval by the university’s ethics 

TABLE 1  International applications of the HEdPERF model in higher education institutions.

Country Authors Context and main findings

Malaysia Abdullah (2006) Original validation of the instrument; six key dimensions were identified.

Portugal Brochado (2009)
Comparison with SERVQUAL and SERVPERF; HEdPERF showed higher accuracy in public 

institutions.

India Sahney et al. (2008) Use in technical universities; validation through structural models.

Nueva Zelanda Sultan and Wong (2012) High capacity to reflect student perception of teaching and services.

Reino Unido Camilleri (2021) Identification of key areas for improvement in public institutions.

Australia Arambewela et al. (2006) Application in graduate programs; useful for evaluating academic experience

Tailandia Yousapronpaiboon (2014) High correlation between model dimensions and student satisfaction.

Ecuador Ramírez Valladares et al. (2024) Evaluation of deficiencies in infrastructure and administrative services.

Perú Muñoz-Alvarado and Puente-Riofrío (2025) Study in public universities; importance of non-academic quality in satisfaction.
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TABLE 3  HEdPERF questionnaire dimensions.

Dimension Description

Academic aspects
Elements for which the teaching staff is fully 

responsible.

Non-academic aspects

Essential elements to allow that the student fulfills 

their study requirements. It refers to the tasks 

performed by the administrative staff

Reputation

Elements that suggest the importance in higher 

education institutions of projecting a professional 

image.

Access

Elements related to the availability, ease of contact 

and convenience of academic and administrative 

services, including both physical and virtual 

environments.

Programs

Elements that emphasize the importance of 

providing a wide range of highly reputable 

programs with flexible structures and study plans

Understanding

Elements related to the specific understanding the 

needs of the students in terms of counseling and 

health

Adapted from Silva et al. (2017).

committee, ensuring respect for the dignity, privacy, and rights of the 
participants (Hadjistavropoulos, 2020).

Prior to administering the questionnaire, students were informed 
about the research objectives and were asked to provide informed consent, 
in accordance with the principles established in the Declaration of 
Helsinki (World Medical Association, 2013). It was emphasized that their 
participation was voluntary, anonymous, and confidential, and that the 
data collected would be  used exclusively for academic and research 
purposes. Additionally, students were assured that they could withdraw 
from the study at any time without negative consequences.

To protect the collected data, anonymization and secure storage 
measures were adopted in compliance with privacy regulations and 
personal data management laws established in the General Data 
Protection Regulation (GDPR) (Parlamento Europeo y Consejo de la 
Unión Europea, 2018).

3.4 Instrument

The instrument used for data collection was a structured 
questionnaire based on the HEdPERF (Higher Education 
Performance-only model), developed by Harvey and Green (1993), 
and widely applied in assessing the quality of educational services in 
higher education institutions. This model has been validated in 
multiple studies and has demonstrated reliability and validity across 

various university contexts (Alves and Raposo, 2007; Sultan and 
Wong, 2012; World Medical Association, 2013). The questionnaire 
included items designed to measure students’ perceptions regarding 
five key dimensions of the HEdPERF model (Table 3).

Each item was evaluated using a 5 point Likert scale, where 1 
represented “Strongly Disagree” and 5 “Strongly Agree,” following the 
methodology used in previous studies on service quality in 
higher education.

Before the questionnaire was applied, a pilot test was conducted 
with a group of 150 students, allowing for minor wording adjustments 
to improve comprehension. Subsequently, the internal consistency of 
the instrument was assessed using Cronbach’s Alpha coefficient, 
ensuring its statistical reliability (Nunnally and Bernstein, 1994).

3.5 Test hypotheses

The following hypotheses were proposed to be evaluated using 
the CFA:

H1: The factorial structure of the HEdPERF model presents a 
satisfactory fit in the sample studied.
H2: The dimensions of the model (perception of access, 
institutional reputation, non-academic aspects and academic 
aspects) are significantly related to the global perception of 
educational quality.
H3: The relationship between the dimensions and the student’s 
global perception reflects the validity of the construct in the 
context of the public university in Ecuador.

3.6 Data analysis

The analysis of the validity and reliability of the instrument was 
performed using R software (version 2024.09.1), following a rigorous 

TABLE 2  Sociodemographic characteristics of the sample.

Category Factor Frequency Proportion

Gender
Male 767 51,13%

Woman 733 48,87%

Age

<=19 225 15%

20–25 210 14%

26–31 200 13,33%

32–37 236 15,73%

38–43 209 13,93%

44–49 218 14,53%

> = 50 202 13,46%

Faculty

FACE 405 27%

FACESYT 388 25,86%

FACI 347 23,13%

FACS 360 24%

Study level

First 184 12,26%

Second 211 14,06%

Third 173 11,53%

Fourth 189 12,6

Fifth 175 11,66%

Sixth 197 13,13%

Seventh 183 12,2%

Eighth 188 12,53%

Modality

Presencial 482 32,13%

En linea 487 32,46%

Mixta 531 35,4%
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statistical approach based on confirmatory factor analysis (CFA) 
techniques. First, the adequacy of the data matrix for factorization was 
assessed using the Kaiser-Meyer-Olkin (KMO) test and Bartlett’s test 
of sphericity (Silva et  al., 2017; Nunnally and Bernstein, 1994). 
Subsequently, the CFA was carried out using the Unweighted Least 
Squares (ULS) estimation method, considering the ordinal nature of 
the data and seeking to minimize biases in parameter estimation 
(Forero et al., 2009). The model fit indicators, such as the Goodness of 
Fit Index (GFI), the Tucker-Lewis Index (TLI), the Comparative Fit 
Index (CFI) and the Root Mean Square Error of Approximation 
(RMSEA), were calculated following the recommendations in the 
literature to assess the structural validity of the model (Hu and 
Bentler, 1998).

The reliability of the instrument was evaluated using Cronbach’s 
alpha coefficient (Cronbach, 1951) and composite reliability (Fornell 
and Larcker, 1981), guaranteeing the internal consistency of the scales. 
For convergent validity, the Average Value of Variance Extracted 
(AVE) was used, verifying that each construct explained at least 50% 
of the variance of its indicators. For discriminant validity, the Fornell-
Larcker criterion and the HTMT matrix (Henseler et al., 2015) were 
used, confirming the independence between factors. In addition, a 
Principal Component Analysis (PCA) was performed to synthesize 
the information and evaluate the latent structure of the global 
construct, analyzing the variance explained and the standardized 
factor loadings (Cadima, 2016). This approach allows validation of the 
conceptual model and provides a solid statistical basis for the 
interpretation of the results.

4 Results

4.1 Evaluation and identification of factors

The descriptive analysis of the evaluated dimensions reveals that 
participants’ perceptions are mainly concentrated in the midrange 
values of the Likert scale, with means ranging between 3.17 and 3.81. 
The dimensions associated with access to resources, university 
reputation, and non-academic aspects recorded the highest average 
scores, suggesting a positive evaluation of these factors within the 
university experience. In contrast, academic aspects show greater 
variability in responses, with standard deviations close to 0.90, 
indicating significant differences in students’ perceptions, possibly 
influenced by individual or contextual factors (Table 4).

As shown in Table  1, the dimensions of access, university 
reputation, and non-academic aspects present the highest average 
values, indicating a favorable perception in these areas. Conversely, 
although academic aspects maintain an acceptable rating, they exhibit 
greater dispersion in responses, suggesting that perceptions of 
academic quality vary based on individual student experiences. This 
heterogeneity in responses may be related to differences in teaching 
methodologies, availability of academic resources, or the perceived 
quality of faculty members.

4.2 Model adequacy tests

To assess the suitability of the data for factor analysis, the Kaiser-
Meyer-Olkin (KMO) test and Bartlett’s sphericity test were applied, 

confirming the relevance of the model. The KMO test obtained a value 
of 0.98, indicating excellent sample adequacy for factor analysis 
(Kaiser, 1974). This value suggests that the correlations between the 
items are sufficiently high to justify dimensional reduction. 
Additionally, Bartlett’s test yielded χ2 = 33,623.8 (df = 820, p < 0.001), 
rejecting the null hypothesis of an identity matrix and confirming the 
existence of significant correlations between items (Bartlett, 1950).

These results validate the feasibility of and Confirmatory Factor 
Analysis (CFA), ensuring that the data meet the factorization 
assumptions. Previous studies have indicated that KMO > 0.90 
signifies high cohesion among items, facilitating factor interpretation 
(Hair et al., 2010). Likewise, the significance of Bartlett’s χ2 supports 
the factorial structure of the model, ensuring the representativeness 
of the analyzed constructs (Field, 2024).

4.3 Confirmatory factor analysis (CFA)

Confirmatory Factor Analysis (CFA) was applied to evaluate the 
factorial structure of the model and determine the validity of the 
proposed dimensions. The obtained fit indices indicate an excellent 
model fit to the data, with values falling within the ranges 
recommended in the literature (Hu and Bentler, 1999).

The main fit indices obtained were CMIN/DF = 1.615, suggesting 
a good model fit relative to degrees of freedom, as values below 2 
indicate an adequate model (Kline, 2015). The RMSEA = 0.020 falls 
within the acceptable range (≤ 0.05), indicating low approximation 
error (Browne and Cudeck, 1993). Additionally, incremental fit 
indices such as CFI = 0.997, TLI = 0.997, and NFI = 0.993 exceed the 
0.90 threshold, confirming an optimal model fit with the observed 
data (Bentler, 1990) (Table 5).

The results confirm that the factorial model presents a robust and 
valid structure for measuring the proposed dimensions. The high CFI 
and TLI values (>0.95) reflect an outstanding fit, while the low RMSEA 
(<0.05) indicates that the discrepancy between the theoretical model 
and the observed data is minimal. These findings align with previous 
studies that have used CFA to validate models in higher education, 
demonstrating that a welldefined factorial structure enhances result 
interpretation and measurement instrument reliability (Byrne, 2016).

4.4 Feasibility, validity, and model fit of the 
measurement model

To assess the reliability of the model, Cronbach’s Alpha (CA) and 
Composite Reliability (CR) coefficients were calculated. In general, the 
obtained values exceed the 0.70 threshold, indicating adequate 
internal consistency of the constructs (Nunnally and Bernstein, 1994). 
Convergent validity was evaluated using the Average Variance 
Extracted (AVE), with values exceeding 0.50, suggesting that each 
construct explains a significant portion of the variance of its indicators 
(Cronbach, 1951).

Table  6 presents the obtained values for the reliability and 
convergent validity evaluation of the model:

4.4.1 Discriminant validity of the model
The evaluation of the model’s discriminant validity was conducted 

using two widely recognized approaches in the literature: the 
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TABLE 4  Descriptive analysis of the evaluated dimensions.

Scores 1 2 3 4 5 Mean Standard 
deviation

Dimensions COD f (%) f (%) f (%) f (%) f (%)

Academic aspects

AA1 126 (8.4%) 209 (13.9%) 670 (44.6%) 274 (18.2%) 221 (14.7%) 3.17 1.10

AA2 29 (1.93%) 93 (6.2%) 868 (57.8%) 281 (18.7%) 229 (15.2%) 3.39 0.89

AA3 52 (3.4%) 65 (4.3%) 906 (60.4%) 278 (18.5%) 199 (13.2%) 3.34 0.89

AA4 39 (2.6%) 91 (6%) 885 (59%) 272 (18.1%) 213 (14.2%) 3.35 0.89

AA5 31 (2%) 68 (4.53) 895 (59.6%) 278 (18.5%) 228 (15.2%) 3.40 0.87

AA6 39 (2.6%) 88 (5.8%) 909 (60.6%) 231 (15.4%) 233 (15.5%) 3.35 0.90

AA7 40 (2.6%) 79 (5.2%) 893 (60.6%) 268 (15.4%) 220 (15.5%) 3.37 0.89

AA8 27 (1.8%) 99 (5.27%) 895 (59.6%) 264 (17.6%) 215 (14.33%) 3.36 0.87

AA9 39 (2.6%) 80 (5.33%) 884 (58.9%) 272 (18.1%) 225 (15%) 3.38 0.89

Non-academic aspects

NAA1 36 (2.4%) 110 (7.3%) 270 (18%) 881 (58.7%) 203 (13.5%) 3.74 0.87

NAA2 50 (3.3%) 92 (6.1%) 216 (14.4%) 911 (60.7%) 231 (15.4%) 3.79 0.89

NAA3 33 (2.2%) 109 (7.2%) 264 (17.6%) 898 (59.8%) 196 (13%) 3.74 0.85

NAA4 41 (2.73%) 94 (6.27%) 246 (16.4%) 901 (60%) 218 (14.5%) 3.77 0.87

NAA5 36 (2.4%) 91 (6%) 251 (16.7%) 904 (60.2%) 218 (14.5%) 3.78 0.85

NAA6 46 (3%) 89 (5.9%) 261 (17.4%) 869 (57.9%) 235 (15.6%) 3.77 0.89

NAA7 29 (1.9%) 102 (6.8%) 245 (16.3%) 897 (60.73%) 227 (15.1%) 3.79 0.85

NAA8 44 (2.9%) 89 (5.9%) 247 (16.4%) 911 (60.7%) 209 (13.9%) 3.77 0.87

NAA9 42 (2.8%) 88 (5.8%) 269 (17.9%) 900 (60%) 201 (13.4%) 3.75 0.86

NAA10 38 (2.5%) 96 (6.4%) 261 (17.4%) 902 (60.1%) 203 (13.5%) 3.76 0.86

NAA11 29 (1.9%) 98 (6.5%) 272 (18.1%) 877 (58.4%) 224 (14.9%) 3.78 0.85

NAA12 44 (2.9%) 79 (5.2%) 275 (18.3%) 908 (60.5%) 194 (12.9%) 3.75 0.85

University reputation

RU1 44 (2.9%) 78 (5.2%) 233 (15.5%) 903 (60.2%) 242 (16.1%) 3.81 0.87

RU2 34 (2.2%) 96 (6.4%) 273 (18.2%) 881 (58.7%) 216 (14.4%) 3.77 0.86

RU3 41 (2.7%) 94 (6.2%) 238 (15.8%) 921 (61.4%) 206 (13.7%) 3.77 0.86

RU4 34 (2.2%) 90 (6%) 274 (18.2%) 896 (59.7%) 206 (13.7%) 3.77 0.84

RU5 39 (2.6%) 85 (5.6%) 276 (18.4%) 882 (58.8%) 218 (14.5%) 3.77 0.86

RU6 31 (2%) 98 (6.5%) 244 (16.2%) 930 (62%) 197 (13.1%) 3.78 0.83

RU7 28 (1.8%) 102 (6.8%) 236 (15.7%) 895 (59.6%) 239 (15.9%) 3.81 0.85

RU8 39 (2.6%) 82 (5.4%) 221 (14.7%) 957 (63.8%) 201 (13.4%) 3.80 0.83

RU9 44 (2.9%) 76 (5%) 256 (17%) 905 (60.3%) 219 (14.6%) 3.79 0.86

Access AU1 33 (2.2%) 97 (6.4%) 226 (15%) 940 (62.6%) 204 (13.6%) 3.79 0.84

AU2 43 (2.8%) 83 (5.5%) 274 (18.2%) 927 (61.8%) 173 (11.5%) 3.74 0.84

AU3 34 (2.2%) 92 (6.1%) 268 (17.8%) 890 (59.3%) 216 (14.4%) 3.77 0.85

AU4 42 (2.8%) 87 (5.8%) 262 (17.4%) 877 (58.4%) 232 (15.4%) 3.78 0.87

AU5 43 (2.8%) 82 (5.4%) 249 (16.6%) 873 (58.2%) 253 (16.8%) 3.81 0.88

AU6 40 (2.6%) 96 (6.4%) 212 (14.1%) 912 (60.8%) 240 (16%) 3.81 0.87

AU7 31 (2%) 100 (6.6%) 269 (17.9%) 856 (57%) 244 (16.2%) 3.79 0.87

Academic programs AP1 34 (2.2%) 80 (5.33%) 267 (17.8%) 916 (61%) 203 (13.5%) 3.78 0.83

AP2 41 (2.73%) 79 (5.2%) 246 (16.4%) 907 (60.4%) 227 (15.1%) 3.80 0.86

Understanding U1 33 (2.2%) 87 (5.8%) 257 (17.1%) 880 (58.6%) 243 (16.2%) 3.81 0.85

U2 35 (2.3%) 82 (5.47%) 264 (17.6%) 907 (60.4%) 212 (14.1%) 3.79 0.84
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Fornell-Larcker matrix and the HTMT (Heterotrait-Monotrait Ratio 
of Correlations) metric, following the recommendations of (Forero 
et al., 2009). Both methods help determine whether the constructs 
measured in the model are empirically distinct, ensuring that each 
latent variable represents a unique concept.

To ensure model reliability, Composite Reliability (CR) was 
calculated from the standardized factor loadings obtained in 
Confirmatory Factor Analysis (CFA). The results show values above 0.70, 
indicating adequate internal consistency and supporting the model’s 
reliability (Fornell and Larcker, 1981). Likewise, convergent validity was 
verified using the Average Variance Extracted (AVE), with values 
exceeding the 0.50 threshold in most cases, implying that each construct 
explains a significant proportion of its indicators’ variance.

The Fornell Larcker matrix states that the square root of the AVE of 
each construct should be  greater than the correlations between 
constructs. In Table 6, it is observed that the diagonal values (representing 
the square root of the AVE for each construct) are consistently higher 
than the off-diagonal correlation coefficients, confirming that each 
dimension is independent and measures a unique concept. For example, 
in the case of Academic Aspects (AA), the square root of the AVE is 
0.929, while its highest correlation with another construct (RU) is 0.898, 
reinforcing its discriminant validity.

For additional validation, the HTMT criterion was applied to 
evaluate the correlation relationships between constructs. According to 
(Forero et al., 2009), HTMT values should be below 0.85 to confirm that 
the constructs are empirically distinct. In Table 7, it is observed that most 
relationships comply with this criterion, with values ranging between 
0.61 and 0.81, providing further evidence of the model’s 
discriminant validity.

However, in the case of the Academic Programs (AP) construct, an 
HTMT value above 1.00 (AP-U: 1.023) was detected, which could 
indicate a potential lack of discrimination with the Institutional 

Understanding (U) dimension. This suggests that some items may 
be  measuring similar constructs or that there is a high correlation 
between these two dimensions, which might require a conceptual review 
or reformulation of certain items.

4.5 Principal component analysis (PCA)

Principal Component Analysis (PCA) was applied to explore the 
underlying data structure and reduce the model’s dimensionality, 
allowing for the identification of variability patterns among the evaluated 
dimensions. Table 8 presents the factor loading matrix, indicating the 
relationship of each dimension with the first six principal 
components (PCs).

The PCA results indicate that PC1 represents a general combination 
of factors, with a strong influence from Non-Academic Aspects (NAA), 
Access (AU), Academic Programs (AP), and Understanding (U), 
suggesting that these elements share variance and could be grouped into 
a broader construct related to the overall student experience (Table 9).

On the other hand, PC2 is highly correlated with University 
Reputation (RU) and Academic Aspects (AA), but with opposite 
loadings, suggesting that these factors may represent contrasting 
dimensions in student perception: while university reputation is more 
homogeneous, academic perception may vary more widely based on 
individual experience. PC3 and PC4, although with lower loadings, seem 
to capture differences in the academic structure and the accessibility of 
programs, while PC5 and PC6 have a more dispersed influence, 
reflecting specific aspects of lower variance in the model.

5 Discussion, limitations, and further 
research

The validation of the HEdPERF model in the context of an 
Ecuadorian public university provides a solid framework for 
understanding the multidimensional factors that influence students’ 
perception of the quality of educational service. The results obtained 
through Confirmatory Factor Analysis (CFA) support the first 
hypothesis (H1), confirming that the factor structure of the model 
presents an adequate fit in this context (Bentler, 1990; Byrne, 2016; 
Astin, 1984). Fit indices such as CFI, TLI and RMSEA are within the 
recommended thresholds, indicating that the six dimensions 
proposed in the original instrument-Academic Aspects, 

TABLE 5  Model fit indices.

Measures of fit Indices Value Recommended values

Discrepancy measurement CMIN/DF 1.615 (<2)

Incremental adjustment measures

Root Mean Square Error of the 

Approximation (RMSEA) 0.020 (0–0.1)

Comparative Fit Index (CFI) 0.997 (0.9–1)

Normed Fit Index (NFI) 0.993 (0.9–1)

Tucker-Lewis Index (TLI) 0.997 (0.9–1)

Incremental Fit Index (IFI) 0.946 (0.9–1)

Parsimony-adjusted and related 

measures

Parsimony-Adjusted Measures (PCFI) 0.925 (0.5–1)

Goodness-of-Fit Index (GFI) 0.925 (0.9–1)

TABLE 6  Reliability and validity evaluation of the model.

Dimensions CA AVE CR

Academic aspects 0.80 0.8635308 0.8559478

Non-academic aspects 0.93 0.5160527 0.9236698

University reputation 0.91 0.8082849 0.8957643

Access 0.88 0.5060240 0.8587122

Academic programs 0.68 0.4599365 0.6211240

Understanding 0.70 0.9370250 0.6628150
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Non-Academic Aspects, University Reputation, Access, Academic 
Programs and Understanding and Support-maintain their structural 
validity in the Ecuadorian context (Kuh, 2009; Pascarella and 
Terenzin, 2005).

With respect to the second hypothesis (H2), the findings reveal 
significant associations between the dimensions of the model and 
students’ general perception of quality. It is noteworthy that the 
dimensions of Access and University Reputation showed the greatest 
influence, which reinforces the idea that service quality in higher 
education is not only determined by academic rigor, but also by 
institutional image, availability of resources, and support services 
(Sultan and Wong, 2012; Parlamento Europeo y Consejo de la Unión 
Europea, 2018). These results mirror those of Díaz-Ortiz et al. (2023), 
who studied institutions in Zone 3 of Ecuador and similarly identified 
Access and Reputation as critical factors of perceived quality. However, 
this study provides a more nuanced analysis by integrating updated 
statistical techniques and a larger sample stratified across multiple 
faculties and modalities, which improves methodological rigor.

In addition, the third hypothesis (H3) is validated by the 
consistency demonstrated between the structural relationships of the 
dimensions and their explanatory capacity in the overall student 
evaluation. This confirms the contextual relevance of the construct 
and suggests that the HEdPERF model is a reliable tool for institutional 
diagnosis in Ecuadorian public universities. These findings support 
the prioritization of strategic policies aimed at improving 
infrastructure resources, institutional communication, and service 

management, especially in contexts with limited public funding and 
high demand.

A key contribution of this research lies in its emphasis on the 
importance of non-academic and extracurricular factors in the 
student experience. While previous regional studies have focused 
primarily on teaching and curriculum (Díaz-Ortiz et  al., 2023; 
Lounsbury et al., 2005; Wilkins et al., 2016), this study highlights the 
increasing relevance of institutional responsiveness, administrative 
efficiency, and reputation management in shaping student satisfaction. 
In line with findings from Latin American and European contexts 
(García-Aracil et al., 2021; Heilporn et al., 2024; Tinto, 1994; Wilkins 
et al., 2012), the results argue for a multidimensional approach to 
quality improvement, where intangible assets such as trust, image and 
accessibility to services are considered key institutional priorities.

From a strategic perspective, these results highlight the need for 
comprehensive quality management that transcends academic 
delivery and incorporates holistic support systems. This includes the 
implementation of inclusive access policies, faculty development 
programs, dynamic curriculum updates, and robust student support 
services (Byrne and Flood, 2003). By aligning internal improvements 
with student expectations and perceptions, universities can not only 
improve satisfaction and retention, but also strengthen their public 
image and long-term impact (Gibbs and Coffey, 2004).

While this study provides significant information on student 
perception of educational quality at a large public university in Ecuador, 
it is essential to recognize certain limitations in generalizing its 

TABLE 7  Fornell Larcker correlation matrix.

AA NAA RU AU AP U

AA 0.9292636 0.7181667 0.8986667 0.7094286 0.6775000 0.9680000

NAA 0.7181667 0.7183681 0.8986667 0.7094286 0.6775000 0.9680000

RU 0.8986667 0.8986667 0.8990467 0.7094286 0.6775000 0.9680000

AU 0.7094286 0.7094286 0.7094286 0.7113536 0.6775000 0.9680000

AP 0.6775000 0.6775000 0.6775000 0.6775000 0.6781862 0.9680000

U 0.9680000 0.9680000 0.9680000 0.9680000 0.9680000 0.9680005

TABLE 8  HTMT matrix.

AA NAA RU AU AP U

AA NA 0.6620682 0.7605463 0.8038105 0.6131647 0.6119894

NAA 0.6620682 NA 0.8101768 0.7461966 0.9085785 0.9067546

RU 0.7605463 0.8101768 NA 0.8241044 0.8006908 0.7507603

AU 0.8038105 0.7461966 0.8241044 NA 0.7616528 0.7015350

AP 0.6131647 0.9085785 0.8006908 0.7616528 NA 1.0235133

U 0.6119894 0.9067546 0.7507603 0.7015350 1.0235133 NA

TABLE 9  Principal component analysis (PCA) matrix.

PC1 PC2 PC3 PC4 PC5 PC6

AA 0.08043595 −0.726496652 −0.6180364 0.2795602 0.05754419 −0.04794175

NAA 0.53895599 0.027352014 0.0536734 −0.1134174 0.02620118 −0.83207419

RU 0.08931278 0.676997588 −0.7108477 0.1491319 0.07671831 0.01633898

AU 0.45436860 −0.099612069 −0.2093094 −0.7421074 −0.22589279 0.37157139

AP 0.50680863 0.002480439 0.1954434 0.1976297 0.74298811 0.33741946

U 0.48142903 0.056568812 0.1668444 0.5449417 −0.62213952 0.23058615
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conclusions. The results reflect student perception in a particular 
institutional setting, characterized by distinctive infrastructural, academic 
and administrative characteristics. Therefore, caution is advised when 
applying these results directly to other public universities in the country, 
given the diversity of socioeconomic, cultural and administrative contexts 
present in the Ecuadorian higher education landscape. Future research 
using comparable methodologies across institutions could improve the 
external validity of these results and contribute to a more complete 
understanding of student perception at the national level.

6 Conclusion

This study has identified that the perception of the quality of 
educational service at a public university in Ecuador is influenced 
by multiple dimensions, including academic aspects, infrastructure, 
support services and institutional image. Through the HEDPERF 
model and statistical-multivariate techniques, the importance of 
considering both tangible and intangible aspects to understand the 
needs and expectations of students was evidenced, highlighting the 
relevance of sustainable and equitable strategies that favor 
continuous improvements in the educational offer and the student 
experience. In addition, the analysis highlighted that the perception 
of quality depends not only on academic content, but also on the 
institutional environment, accessibility and the perception of 
fairness and equity in access to resources.

Consequently, it is recommended that higher education 
institutions implement systematic evaluation mechanisms that 
integrate robust analytical models to monitor satisfaction and 
improve institutional management. The adoption of data-driven 
approaches will facilitate decision-making, promoting a more 
inclusive, innovative and sustainability-oriented education. Future 
studies should also expand the indicators evaluated, including 
variables related to educational innovation and the impact of 
technologies, as well as inter-institutional and regional 
comparisons that contribute to strengthening quality and equity 
in higher education in Ecuador and Latin America.

6.1 Recommendations

	 1.	 Enhance teaching quality, update curricula in alignment with 
labor market trends, and reinforce active learning strategies in 
the teaching process.

	 2.	 Strengthen support services, improve physical and digital 
infrastructure, and ensure equitable access to academic and 
extracurricular resources.

	 3.	 Universities should ensure that their institutional prestige 
objectively reflects the quality of their educational offerings.

	 4.	 Reinforce scholarship programs, psychological and academic 
support, and curricular flexibility, with special attention to 
students in vulnerable conditions.
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