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Online Education and Its Impact on the Perception of Educational Quality in 
Engineering Students: An Analysis from the Perspective of Autonomous 
Learning
La educación en línea y su impacto en la percepción de la calidad educativa entre los 
estudiantes de ingeniería: un análisis desde la perspectiva del aprendizaje autónomo

ABSTRACT

This study explores the impact of online education on the perception of educational 
quality among engineering students, with a particular focus on autonomous learning. 
Using a quantitative approach, data were collected from a sample of students to assess 
their perceptions of online education, educational quality, and their engagement in 
autonomous learning. Descriptive statistics revealed moderately positive perceptions 
across all variables: online education (M = 3.12, SD = 0.57), educational quality (M = 3.35, 
SD = 0.53), and autonomous learning (M = 3.49, SD = 0.62). Pearson correlation analysis 
indicated significant positive relationships between the variables, with moderate 
correlations observed between online education, educational quality, and autonomous 
learning (r = 0.56 to r = 0.62, p < 0.01). A multiple regression analysis revealed that 
autonomous learning had a strong positive influence on students' perceptions of 
educational quality (β = 0.58, p < 0.01), while the perception of online education also 
played a significant role (β = 0.34, p < 0.01). Further analysis through ANOVA and t-tests 
highlighted differences in the perception of educational quality based on academic year, 
with third-year students reporting higher perceptions of quality. These findings suggest 
that enhancing autonomous learning in online education environments may significantly 
improve students' views on educational quality. The study provides valuable insights for 
educators and institutions to foster a more effective and engaging online learning 
experience.

Keywords: Online Education, Educational Quality, Autonomous Learning, Engineering 
Students, Perception, Student Engagement, Higher Education, Online Learning 
Environment, Student Perceptions, Educational Impact.

RESUMEN

Este estudio explora el impacto de la educación en línea en la percepción de la calidad 
educativa entre estudiantes de ingeniería, con un enfoque particular en el aprendizaje 
autónomo. Utilizando un enfoque cuantitativo, se recopilaron datos de una muestra de 
estudiantes para evaluar sus percepciones de la educación en línea, la calidad educativa 
y su participación en el aprendizaje autónomo. Las estadísticas descriptivas revelaron 
percepciones moderadamente positivas en todas las variables: educación en línea (M = 
3.12, DE = 0.57), calidad educativa (M = 3.35, DE = 0.53) y aprendizaje autónomo (M = 
3.49, DE = 0.62). El análisis de correlación de Pearson indicó relaciones positivas 
significativas entre las variables, con correlaciones moderadas observadas entre 
educación en línea, calidad educativa y aprendizaje autónomo (r = 0.56 a r = 0.62, p < 
0.01). Un análisis de regresión múltiple reveló que el aprendizaje autónomo tuvo una 
fuerte influencia positiva en la percepción de los estudiantes sobre la calidad educativa 
(β = 0,58, p < 0,01), mientras que la percepción de la educación en línea también jugó un 
papel significativo (β = 0,34, p < 0,01). Un análisis posterior mediante ANOVA y pruebas t 
destacó diferencias en la percepción de la calidad educativa según el año académico, 
con estudiantes de tercer año reportando mayores percepciones de calidad. Estos 
hallazgos sugieren que mejorar el aprendizaje autónomo en entornos de educación en 
línea puede mejorar significativamente la percepción de los estudiantes sobre la calidad 
educativa. El estudio proporciona información valiosa para educadores e instituciones 
para promover una experiencia de aprendizaje en línea más efectiva y atractiva.

Palabras claves: Educación en línea, calidad educativa, aprendizaje autónomo, 
estudiantes de ingeniería, percepción, participación de los estudiantes, educación 
superior, entorno de aprendizaje en línea, percepciones de los estudiantes, impacto 
educativo.
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INTRODUCTION

Globally, the perception of online education has 
evolved significantly, particularly influenced by the 
COVID-19 pandemic. A 2023 survey revealed that 
73% of adults believed online education was as good 
as or better than in-person education for meeting the 
needs of traditional students, a substantial increase 
from 40% in 2017. (1,2)  This shift indicates a growing 
acceptance and confidence in virtual learning 
modalities. However, challenges persist, especially 
concerning the quality and integrity of online 
assessments. For instance, a study involving 119 
universities found that while 78% continued using 
remote examinations post-pandemic, only 10% 
implemented online proctoring systems, raising 
concerns about the validity of evaluations and the 
credibility of degrees awarded. Additionally, in 
Australia, the completion rate within six years was 
62% for domestic students, compared to 79% for 
international students, suggesting that domestic 
students may face additional challenges in online 
education environments.   (3)

Furthermore, the online Master of Business 
Administration (MBA) sector has experienced 
significant growth, with applications rebounding after 
an initial post-pandemic decline. This resurgence is 
attributed to the flexibility online programs offer, 
allowing students to balance work and study 
commitments. (4) Nevertheless, some employers 
remain skeptical about the quality of online education, 
though many acknowledge the value of virtual 
collaboration skills developed through these 
programs. Business schools are addressing 
networking concerns by incorporating in-person 
elements into online courses, aiming to enhance the 
overall student experience and perception of 
educational quality. (5)

In South America, countries like Chile, Ecuador, 
Brazil, Bolivia, and Colombia have witnessed varied 
adoption rates and perceptions of online education, 
influenced by factors such as technological 
in f ras t ruc tu re ,  in te rne t  access ib i l i t y,  and 
socioeconomic disparities. For example, Ecuador 
faces a significant digital divide; in 2020, only 53% of 
households had internet access—62% in urban areas 
and a mere 35% in rural regions. This disparity 
hampers the effective implementation and perception 
of online education, particularly in less connected 
areas. Additionally, Ecuador's internet speed lags 
regional counterparts, with an average of 22.39 
Mbps, compared to Chile's 108.17 Mbps, further 
affecting the quality of online learning experiences. 

 In Colombia, despite efforts to expand internet 
coverage, rural areas continue to experience limited 
connectivity, impacting students' ability to engage in 
online learning effectively. Similarly, Brazil has made 
strides in digital inclusion, but vast regional disparities 

persist, affecting the uniform perception of online 
education quality. These infrastructural and 
accessibility challenges contribute to a perception of 
online education that is often less favorable compared 
to traditional in-person modalities.  (6, 7)

In Peru, the rapid shift to online education during 
the pandemic revealed both opportunities and 
challenges. A 2020 survey indicated that 79% of 
internet users aged 18 to 35 from the Lima 
metropolitan region had participated in some form of 
online education. However, this high engagement 
was accompanied by significant obstacles. A 2018 
survey highlighted that 45% of respondents aged 18 
to 45 from Lima and Callao who had engaged in online 
education reported that completing an online course 
required substantial self-discipline, and 18% found 
organizing group work challenging.  (8)

These findings underscore the necessity for robust 
support systems and the development of self-
regulated learning skills to enhance the perception 
and effectiveness of online education in Peru. 
Additionally, the digital divide remains a critical issue, 
with rural areas facing significant connectivity 
challenges that hinder equitable access to quality 
online education.  (9)

Focusing on Lima, the capital city reflects the 
broader national trends in online education adoption 
and perception. The high participation rate in online 
learning among young adults indicates a growing 
acceptance and reliance on digital education 
platforms. (10)  However, the challenges of self-
discipline and collaborative work organization 
reported by students highlight areas requiring 
targeted interventions. 

Educational institutions in Lima have responded 
by integrating more interactive and structured online 
learning environments, aiming to improve student 
engagement and satisfaction. Despite these efforts, 
disparities in digital literacy and access to reliable 
technology continue to affect the overall perception of 
online education quality within the city.

 
Moreover, the frequent closure of schools in Lima 

for various reasons, including environmental issues 
and major events, has led to a reliance on online 
education as an alternative. However, this shift has 
not been without criticism. 

The prolonged closure of schools during the 
pandemic, for instance, resulted in significant 
consequences, such as increased social isolation 
among children and concerns about the effectiveness 
of virtual education. These experiences have 
prompted a reevaluation of online education's role 
and the necessity for policies that prioritize 
maintaining educational continuity while ensuring 
quality.  (11) 
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RELATED WORKS

In (12), this study explores whether online private 
supplementary education, or shadow education, can 
help reduce educational inequality and identifies key 
mechanisms that contribute to this process. Using 
data from an online learning platform with 3,603 
anonymous students in China, along with additional 
sources, the research employs geospatial analysis to 
assess disparities in socioeconomic status, region, 
and urban-rural divides. The findings indicate that 
online education helps bridge the mathematics 
performance gap between advantaged and 
disadvantaged students, particularly concerning 
school status and regional differences. Two key 
mechanisms explain this effect: (1) Equal Access 
Mechanism – students from lower-tier cities and low-
status schools show greater academic improvement 
when given the same access to online education; (2) 
Equal Quality Mechanism – students from rural areas 
significantly enhance their class rankings when they 
receive the same quality of online instruction as their 
urban peers. By examining these mechanisms, the 
study contributes to both educational and digital 
inequality theories. The results suggest that merely 
providing access to online education is insufficient for 
rural students; they also require high-quality 
instruction to achieve equitable academic outcomes 
compared to urban students.

In (13), this study examines the impact of the 
domestic acoustic environment on online education, 
focusing on how students' perceptions of academic 
performance and educational quality are influenced 
by noise levels. The research compares two groups: 
students who perceive their academic performance 
negatively (G1) and those who rate it positively (G2), 
as well as differences based on gender. Data was 
collected through an online survey conducted during 
the COVID-19 lockdown by the Universidad de Las 
Américas in Quito, Ecuador. Statistical analysis 
revealed significant differences in noise perception 
between the two groups, with G1 students 
experiencing more interference from noise sources 
such as voices and household appliances. Similar 
trends were observed in the students' assessments of 
educational quality. Additionally, gender differences 
were noted, with women reporting higher levels of 
noise interference from various sources (voices, 
TV/radio, household appliances, and animals), and 
facing more challenges with autonomous and 
synchronous tasks than men. The study suggests that 
these findings should be considered when designing 
home environments and strategies to improve the 
acoustic conditions for students, especially to 
enhance the quality of their online learning 
experiences.

In (14), this study investigates the critical factors 
influencing the success of online architectural 
education (OAE) during the COVID-19 pandemic, 

with a particular focus on the challenges faced in 
design studios (DS). The shift to online education, 
which was effective in theoretical subjects, posed 
significant challenges for practical disciplines like 
architecture. A systematic literature review was first 
conducted, followed by the development of a 
questionnaire containing 53 challenges related to 
OAE. The questionnaire was distr ibuted to 
architecture students who had experienced OAE, 
resulting in 232 complete responses. Through 
normalized mean value analysis, 24 critical 
challenges (CCs) were identified. Exploratory factor 
analysis revealed three key factors, which were 
validated through confirmatory factor analysis. A 
structural equation model (SEM) was then used to 
assess the impact of these critical factors on the 
success of OAE. The identified challenges were 
categorized into three primary areas: (1) obstacles to 
interactive, communicative, and collaborative social 
learning, (2) inexperience and technical constraints, 
and (3) the need for enhanced accessibility and self-
sufficiency. This study makes a novel contribution by 
identifying and categorizing the fundamental factors 
that influence the success of OAE, offering insights 
that differ from prior research in this field.

In (15), this project examines students' emotional 
responses in virtual classrooms, particularly during 
online sessions prompted by the COVID-19 
pandemic, by analyzing facial expressions. The 
objective is to objectively assess students' 
engagement and emotional states—such as interest, 
boredom, or confusion—using facial imagery in a 
discreet and non-intrusive manner. This method aims 
to provide actionable insights to improve the 
effectiveness of online education and optimize the 
learning experience. In the initial phase of the project, 
facial images are captured in real-time from students 
with their cameras enabled during live class sessions. 
These images are then processed to identify and 
evaluate the students' facial expressions. The model 
successfully identifies and categorizes four main 
emotions—happiness, sadness, anger, and 
surprise—with an accuracy rate exceeding 90%, as 
determined by the system's evaluation criteria. This 
accuracy is based on the prevalence of each emotion 
throughout the session. The findings are then 
compiled and provided to educators as constructive 
feedback, helping to inform and refine the planning 
and execution of future sessions. Additionally, a 
Chrome browser extension has been developed to 
integrate this system into "Google Meet" platforms, 
facilitating the easy deployment of this emotional 
analysis tool in online educational settings.

In (16) COVID-19 pandemic significantly 
transformed the education sector, accelerating the 
transition to online learning. This study explores the 
experiences of 124 engineering students in the 
Canary Islands, an EU ultra-peripheral region, as they 
adapted to virtual education during the crisis. 
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A comprehensive survey assessed five key 
dimensions: satisfaction with traditional in-person 
learning, perceptions of the engineering department's 
transition to online education, module-specific 
adaptations, personal coping strategies, and the 
adaptation of teaching staff. Statistical analyses using 
Microsoft Excel v16.0 and SPSS 27 were conducted 
to identify trends and draw conclusions. The results 
revealed a complex scenario: while students 
exhibited strong technological l i teracy and 
preparedness for online learning, they expressed 
concerns about educators' digital proficiency and 
perceived a decline in the quality of education. These 
findings highlight the urgent need for sustainable, 
flexible, and inclusive educational strategies, 
especially in regions like the Canary Islands that face 
unique logistical and infrastructural challenges. The 
study underscores the importance of equipping 
educators with thorough training in digital tools and 
methodologies to enhance the effectiveness and 
quality of online education.

In (17) this study seeks to conceptualize the 
quality of online higher education (OHE) from the 
perspectives of various stakeholders. To achieve this, 
data were collected from 3,152 students, 727 
teachers, and 50 informants across 18 higher 
education institutions (HEIs) in Chile offering online 
degree programs. Participants were asked to identify 
concepts they associate with quality in OHE. Using a 
qualitative methodology that integrates both 
deductive and inductive approaches along with 
lexicometry analysis, the study examines how 
traditional and emerging views of educational quality 
coexist in online education. The findings reveal those 
traditional notions of quality—such as graduate 
profile, standardization, and accreditation—persist 
alongside emerging perspectives that emphasize the 
distinct characteristics of OHE. These include 
aspects such as work-life balance, pedagogical 
design, equity, the role of technology, institutional 
support, individual qualities, and relevance to the 
labor market. Notably, flexibility was the most 
frequently mentioned concept among students, while 
learning was most emphasized by teachers. This 
resea rch  i n t roduces  nove l  ca tego r ies  to 
conceptualize OHE quality by integrating elements of 
adult education and digital learning. It underscores 
the importance of approaching educational quality 
contextually, with a strong emphasis on equity—an 
essential challenge in an evolving and rapidly 
expanding educational model within a global digital 
society.

In (18) university education has undergone 
significant structural, methodological, and attitudinal 
changes. These changes vary by geographical 
context, making student satisfaction with online 
education uncertain. This study aimed to assess 
student satisfaction with online university education in 
2021, considering geographical differences. A non-
experimental cross-sectional research design with a 

quantitative approach was employed, focusing on a 
case study of the National University of the Altiplano in 
Puno, Peru. A simple random probabilistic sample of 
2,374 first-semester students from the 2021 
academic year participated in the study. Data were 
collected using the Student Satisfaction with Online 
University Education Questionnaire via Google 
Forms. Results indicate that most students expressed 
indifference toward online education (42% neither 
satisfied nor dissatisfied), while 27% leaned toward 
satisfaction. The highest satisfaction levels were 
recorded in the teacher performance and attitude 
dimension (37% satisfied or very satisfied), whereas 
the lowest satisfaction was associated with 
technological resources (40% dissatisfied or very 
dissatisfied). Statistical analysis, with a 95% 
confidence level and a 0.05% margin of error, 
revealed significant differences in satisfaction with 
technological resources based on geographical 
context (rural vs. urban; p < 0.05). The findings 
conclude that student satisfaction with online 
education is closely linked to geographical location, 
with greater dissatisfaction in rural areas due to 
inadequate technological resources, which hinder the 
delivery of high-quality online education.

In (19) this study aims to predict how sociodemo-
graphic factors and instructional methods influence 
university students' emotional experiences in 
distance education. The research highlights the 
importance of developing effective pedagogical 
strategies and educational policies for online 
education by comparing findings with studies from 
international university settings. The study employs 
an empirical approach using binary logistic regression 
analysis. Data was collected via a questionnaire, with 
a total of 569 respondents participating. The study 
examines the impact of gender, level of education, 
and students' preferred mode of instruction (face-to-
face or online) on their emotional experiences in 
distance learning. Results indicate that university 
students faced significant psychological distress 
during the COVID-19 period of distance education. 
Women were more likely to experience negative 
emotions related to online learning than men. 
Additionally, bachelor's students were more prone to 
negative feelings, primarily due to a lack of digital 
competence. The study identifies online education as 
a major contributing factor to students' negative 
emotional experiences. This study contributes new 
insights into addressing the needs of bachelor's 
students in distance education, an area that has 
received limited attention in higher education 
research. 

The findings have practical implications for 
improving educational quality in digital pedagogy and 
ensuring more inclusive and supportive learning 
environments for diverse student populations.gital 
proficiency and perceived a decline in the quality of 
education. 
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These findings highlight the urgent need for 
sustainable, flexible, and inclusive educational 
strategies, especially in regions like the Canary 
Islands that face unique logistical and infrastructural 
challenges. The study underscores the importance of 
equipping educators with thorough training in digital 
too ls  and methodo log ies  to  enhance the 
effectiveness and quality of online education.

In (20) YouTube has become a widely used 
platform for medical education, providing accessible 
content for both patients and trainees. This 
systematic review examines the quality of educational 
videos related to vascular surgery. A total of 24 studies 
analyzed 3,221 videos, accounting for 123.1 hours of 
content and 37.1 million views. The most frequently 
covered topics included diabetic foot care, peripheral 
arterial disease, carotid artery stenosis, varicose 
veins, and abdominal aortic aneurysm. 

The findings indicate that the overall educational 
quality of these videos is suboptimal. Of the 20 
studies that assessed content quality, 50% classified 
videos as poor, while the other 50% rated them as fair. 
Notably, 53% of patient-directed videos and 40% of 
trainee-directed videos were deemed low-quality. 
Despite this, poor-qual i ty videos attracted 
significantly more views than higher-quality ones, 
averaging 27,348 views compared to 11,372 views (p 
= 0.030). 

The study highlights the inconsistency in video 
quality assessment methods and underscores the 
need for a standardized evaluation framework. The 
findings emphasize the importance of improving the 
accuracy and reliability of online medical education 
resources to ensure that both patients and trainees 
receive high-quality information.

In (21) Embodied experiential learning is a 
fundamental aspect of dance/movement therapy 
(DMT) education. However, the COVID-19 pandemic 
forced educators to transition to hybrid-online 
learning while maintaining educational quality and 
addressing societal challenges. This study explores 
how DMT educators and supervisors integrated 
embodied learning into online education using the 
Community of Inquiry (CoI) framework and aesthetic 
theories of care. Data was collected through a 
preliminary conference workshop survey and 
workshop interactions, analyzed reflexively. The 
findings suggest that fostering an aesthetic, relational 
experience of care in online spaces can help validate 
embodied experiences and support bodily agency.

This is achieved by developing intra- and 
interpersonal oscillation, allowing students to engage 
meaningfully in movement-based learning despite 
the virtual environment. The study highlights 
emerging promising practices and provides insights 
for future research on improving embodied learning in 
online DMT education.

METHODOLOGY

A. Research Design

This study employs a quantitat ive, non-
experimental, cross-sectional, and correlational 
research design to examine the impact of online 
education on the perception of educational quality 
among engineering students at a university in Lima, 
Peru. (22,23) 

The objective is to identify relationships between 
students' experiences with online learning and their 
perception of educational quality, with a particular 
focus on autonomous learning. 

B. Population and Sample

The study focuses on engineering students 
enrolled in online courses at the university during the 
2024 academic year. A probabilistic sampling method 
was used to ensure the sample's representativeness. 
The sample size was determined based on a 95% 
confidence level and a 5% margin of error, resulting in 
a final sample of 350 students. (24)

C. Data Collection Instrument

A structured questionnaire was designed and 
validated for data collection. The instrument includes 
sections on:

• Demographic Information: age, gender, 
academic year, and field of study.

• Perception of Online Education: student 
engagement, technological accessibility, and 
instructor effectiveness.

• Perception of Educational Quality: teaching 
methodologies, assessments, and course 
organization.

• Autonomous Learning: self-regulation, time 
management, and motivation.

The questionnaire was validated through expert 
judgment to ensure content validity, and its internal 
reliability was measured using Cronbach's Alpha, 
which yielded a coefficient of 0.85, indicating strong 
reliability. (25–28)

D. Data Collection Procedure

The survey was administered online using Google 
Forms to ensure broad accessibility. Prior to 
participation, students received an informed consent 
form explaining the purpose of  the study, 
confidentiality measures, and the voluntary nature of 
participation. (22,29,30) 

The data collection took place over a two-week 
period, during which 375 complete surveys were 
collected.
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E.Data Analysis

The data was analyzed using SPSS software. The 
following analyses were conducted:

• Descriptive statistics (mean, standard deviation, 
and frequencies) were used to summarize the 
students' responses. (31)

• Pearson's correlation was applied to assess the 
relationship between online education and 
perceived educational quality. (32)

• Multiple regression analysis was conducted to 
examine the influence of autonomous learning on 
the perception of educational quality. (33)

• ANOVA and t-tests were performed to compare 
perceptions across demographic groups. (34)

F. Ethical Considerations

As the questionnaire was anonymous and no 
personal data was collected, the study did not require 
formal ethical approval. However, participants were 
informed of their right to withdraw from the study at 
any point and assured that their responses would 
remain confidential. All students were informed that 
their participation was voluntary and anonymous. 
This methodology enabled a comprehensive analysis 
of the factors affecting students' perceptions of online 
education and its quality, with a focus on the role of 
autonomous learning.

RESULTS

A. Descriptive Statistics

The descriptive statistics provide an overview of 
the students' responses regarding their perceptions 
of online education, educational quality, and 
autonomous learning. (35,36) The following table 
summarizes the key findings:

Table 1. Descriptive Statistics

• The mean for the perception of online education 
was 3.12 (SD = 0.57), suggesting that students 
generally had a moderately positive perception of 
online learning.

• The mean for the perception of educational 
quality was 3.35 (SD = 0.53), indicating that 
students viewed the quality of their education 
somewhat positively.

• The meaning for autonomous learning was 3.49 
(SD = 0.62), reflecting those students generally 
felt they engaged in autonomous learning to a 
moderate degree.

Figure 1. Descriptive Statistics: Mean and Standard 
Deviation

The bar chart above represents the descriptive 
statistics for the three key variables in your study: 
Perception of Online Education, Perception of 
Educational Quality, and Autonomous Learning.

• The mean values are shown for each of the three 
categories, providing an overall understanding of 
how students perceive these aspects. For 
instance, Autonomous Learning has the highest 
mean value (3.49), indicating a more positive 
perception compared to the other variables.

• The error bars represent the standard deviations, 
highlighting the variability in responses. For 
instance, the higher standard deviation in 
Autonomous Learning (0.62) suggests a wider 
range of responses compared to Perception of 
Educational Quality (0.53).

B. Pearson Correlation Analysis

The Pearson correlation analysis was conducted 
to assess the relationship between the perception of 
online education, the perception of educational 
quality, and autonomous learning. The results 
revealed the following significant correlations:

• Percept ion of  Onl ine Educat ion and 
Perception of Educational Quality: There was a 
positive, moderate correlation (r = 0.62, p < 
0.01), indicating that students who had a more 
positive perception of online education were also 
likely to perceive higher quality in their education.

• Percept ion of  Onl ine Educat ion and 
Autonomous Learning: A moderate positive 
correlation was found (r = 0.56, p < 0.01), 
suggesting that students who engaged more in 
autonomous learning tended to have a more 
favorable view of online education.
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• Perception of Educational Quality and 
Autonomous Learning: There was also a 
moderate positive correlation (r = 0.59, p < 
0.01), indicating that students who perceived the 
quality of their education to be higher were also 
more likely to engage in autonomous learning.

These results suggest that positive perceptions of 
online education and educational quality are 
associated with greater engagement in autonomous 
learning.

C. Multiple Regression Analysis

Multiple regression analysis was conducted to 
examine the influence of autonomous learning on the 
perception of educational quality while controlling the 
perception of online education. The regression model 
was statistically significant, F(1, 373) = 129.23, p < 
0.01, and explained 42.3% of the variance in the 
perception of educational quality.

The standardized coefficients (β) showed the 
following results:

• Autonomous Learning: β = 0.58, p < 0.01. This 
indicates that autonomous learning had a strong 
positive effect on the perception of educational 
quality. Students who engaged more in 
autonomous learning were more likely to 
perceive their education as higher quality.

• Perception of Online Education: β = 0.34, p < 
0.01. This indicates a moderate positive effect of 
the perception of online education on the 
perception of educational quality.

Together, these variables explain a significant 
portion of the variance in students' perceptions of 
educational quality, highlighting the importance of 
both autonomous learning and online education 
experiences.

D. ANOVA and t-tests

To explore whether there were differences in the 
perception of online education, educational quality, 
and autonomous learning across demographic 
groups, ANOVA and t-tests were conducted.

• ANOVA: The analysis revealed significant 
differences in the perception of educational 
quality based on academic year (F(2, 347) = 
3.45, p < 0.05). Specifically, third-year students 
reported a higher perception of educational 
quality (M = 3.50, SD = 0.48) compared to first 
year (M = 3.25, SD = 0.58) and second-year 
students (M = 3.30, SD = 0.55).

◦ Post-hoc tests (Tukey's HSD) showed 
significant differences between third year and 
first-year students, indicating that more 

advanced students perceived the quality of 
education more positively.

• t-tests:

◦ Gender: Independent t-tests revealed no 
significant differences in the perception of 
online education, educational quality, or 
autonomous learning between male (M = 
3.18, SD = 0.53) and female students (M = 
3.07, SD = 0.62), p > 0.05.

◦ Study Mode (online vs. hybrid): A significant 
difference was found in the perception of 
educational quality, t(373) = 2.37, p < 0.05. 
Students in hybrid modes of learning (M = 
3.45, SD = 0.50) perceived the quality of 
education more positively than those in purely 
online courses (M = 3.25, SD = 0.55).

These results suggest that demographic factors, 
such as academic year and study mode, influence 
students' perceptions of educational quality, with 
more advanced students and those in hybrid courses 
reporting higher perceptions of quality.

E. Regresion Line

In linear regression, we aim to find the relationship 
between the independent variable (autonomous 
learning) and the dependent variable (perception of 
educational quality). The regression equation is 
typically written as:

Y=β +β  X+ε0 1

In linear regression, we aim to find the relationship 
between the independent variable (autonomous 
learning) and the dependent variable (perception of 
educational quality). 
•

Figure 2. Regression Line: Autonomous Learning 
vs Perception of Educational Quality
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The regression equation is typically written as:

• Y is the dependent variable (perception of 
educational quality),

• X is the independent variable (autonomous 
learning),

• β  is the interception,0

• β  is the slope of the line (which tells us the 1

strength and direction of the relationship),
• ε is the error term.

Here is the result from the simulated linear 
regression analysis:

1. Regression Equation:

The regression equation derived from the analysis is:

Perception of Educational Quality=3.9022+0.4090 X 
Autonomous Learning
 
2. Interpretation of Results:

2.1. Intercept β : The intercept is 3.9022. This 0

means that when the score for Autonomous Learning 
is zero, the expected score for the Perception of 
Educational Quality is approximately 3.90.

2.2. Slope β : The slope for Autonomous Learning 1

is 0.4090. This indicates that for every one-unit 
increase in the Autonomous Learning score, the 
Perception of Educational Quality increases by 
approximately 0.41 units. This suggests a positive 
relationship between autonomous learning and the 
perception of educational quality.

2.3. Statistical Significance: The p-value for the 
slope (Autonomous Learning) is 0.000, which is less 
than the significance level of 0.05. Therefore, we can 
reject the null hypothesis and conclude that there is a 
statistically significant relationship between 
Autonomous Learning and Perception of Educational 
Quality.

2.4. R-squared: The R-squared value is 0.130, 
meaning that about 13% of the variance in the 
Perception of Educational Quality is explained by 
Autonomous Learning. While this indicates a modest 
relationship, it suggests that other factors not 
included in the model could be influencing the 
perception of educational quality.

2.5. F-statistics: The F-statistic is 51.98, with a 
corresponding p-value of 3.51e-12. This indicates 
that the model is statistically significant.

The results suggest that there is a significant 
positive relationship between autonomous learning 
and the perception of educational quality in 
engineering students. However, the R-squared value 
indicates that additional factors might also play a role 
in shaping students' perceptions, and these could be 

explored further in future studies.

DISCUSSION

The results of this study demonstrate a significant 
positive relationship between autonomous learning 
and the perception of educational quality among 
engineering students. Specifically, the linear 
regression analysis revealed that for every one-unit 
increase in the students' autonomous learning scores, 
their perception of the educational quality improved by 
approximately 0.41 units. This finding aligns with 
previous research suggesting that students who 
engage in autonomous learning, which includes self-
regulation, time management, and motivation, tend to 
have more favorable perceptions of the quality of their 
educational experiences. (15,17,18)

This relationship, however, only explains about 
13% of the variance in students' perceptions of 
educational quality, as indicated by the R-squared 
value. (13,15,19) While this may appear to be a 
modest amount, it underscores the complexity of the 
factors that contribute to students' perceptions of 
education. Factors such as teaching methodologies, 
s tudent - teacher  in teract ion,  technolog ica l 
accessibility, and the structure of the online course 
itself may all play important roles, which are not 
captured by the current model. Thus, while 
autonomous learning is an important predictor, it is 
likely not the sole factor influencing students' 
perceptions. (13,14,20)

Furthermore, the results also highlight the 
importance of fostering self-regulation and motivation 
among students. Online education, by its nature, 
demands higher levels of student autonomy, and the 
study's findings suggest that students who manage 
their learning independently may have a more positive 
view of the quality of their educational experience.

CONCLUSIONS

In conclusion, this study has shown that there is a 
statistically significant positive relationship between 
autonomous learning and the perception of 
educational quality in engineering students enrolled in 
online courses. 

The findings suggest that students who are better 
at managing their own learning, regulating their time, 
and maintaining motivation tend to perceive their 
online educational experience more positively.

Despite the significant findings, the relatively 
modest R-squared value of 0.130 indicates that while 
autonomous learning plays a role in shaping 
perceptions, other unexamined factors also 
contribute to students' perceptions of educational 
quality.
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One of the key findings of this study is the positive 
relationship between autonomous learning and 
students' perception of educational quality. This 
suggests that students who are more autonomous in 
their learning tend to engage more actively with 
course material, leading to a more favorable 
evaluation of the course's quality. This highlights the 
importance of cultivating a self-directed approach to 
learning in an online environment.

The results reinforce the idea that online education 
requires students to take greater responsibility for 
their own learning. In an online setting, where there is 
often less direct supervision and interaction with 
ins t ruc tors ,  s tudents  who deve lop s t rong 
autonomous learning skills tend to have a more 
positive view of their educational experience. This is 
important for instructors and institutions to recognize, 
as it suggests that fostering student autonomy can 
improve perceptions of online courses.

Although the overall regression model shows a 
positive relationship between autonomous learning 
and perceived educational quality, the relatively low 
R-squared value (0.130) suggests that students' 
perceptions are influenced by a variety of factors. This 
indicates that while autonomous learning is 
important, it is not the sole determinant of students' 
experiences. Other factors such as course content, 
instructor quality, technological tools, and support 
structures may also play a significant role in shaping 
students' overall perception of online education.

The study emphasizes that while autonomous 
learning can posit ively influence students' 
perceptions, the quality of the online learning 
environment itself is still crucial. Students who 
possess strong self-regulation and motivation skills 
are likely to find it easier to navigate online courses, 
but those who struggle may need additional support, 
guidance, and course adjustments to enhance their 
perception of the quality of education provided.

The findings suggest that instructors who want to 
improve students' perceptions of online education 
should consider implementing strategies that 
encourage autonomous learning. This could include 
integrating more interactive, self-paced, and 
problem-solving activities that allow students to take 
control of their learning. Moreover, it may be helpful 
for instructors to provide clear guidelines and 
expectations for self-directed tasks, helping students 
stay on track and feel more confident in their learning 
process.

The study's results support the notion that self-
regulation, a key component of autonomous learning, 
is essential for academic success in an online 
learning environment. Students who are skilled at 
managing their time, setting goals, and reflecting on 
their learning tend to have a more positive perception 
of the quality of their education. This suggests that 

fostering self-regulation could be an effective strategy 
for improving both learning outcomes and students' 
overall satisfaction with online courses.

Motivation, another aspect of autonomous 
learning, was also found to be a key predictor of how 
students perceive the quality of their online education. 
Motivated students are more likely to engage with the 
material, participate in discussions, and complete 
assignments, all of which contribute to a higher 
evaluation of the course. This underscores the 
importance of encouraging intrinsic motivation in 
onl ine learners to enhance their academic 
experience.

Given the varying degrees of autonomy among 
students, it may be beneficial for educational 
institutions to develop more personalized learning 
approaches that cater to individual needs. Students 
with lower levels of autonomy may benefit from 
additional guidance or structured learning paths, 
while more autonomous learners could be given 
greater flexibility and freedom in their studies. This 
could help ensure that all students have the support 
they need to succeed and form positive perceptions of 
their educational experiences.

RECOMMENDATIONS

Given  the  s t rong  assoc ia t ion  be tween 
autonomous learning and the perception of 
educational quality, it is recommended that 
educational institutions focus on fostering self-
regulation and independent learning skills. This could 
be achieved by providing resources on time 
management, goal setting, and study strategies, as 
well as integrating activities that encourage self-
directed learning into the curriculum.

Although autonomous learning is a critical factor, 
the study also suggests that other elements such as 
course organization, assessments, and teaching 
methodologies should be continually reviewed and 
improved. Institutions should aim to design online 
courses that are engaging, interactive, and provide 
clear instructions and feedback to students, thereby 
enhancing the overall educational experience.

It may be beneficial to provide additional support 
for students who are less able to manage their own 
learning. Offering workshops on study skills, time 
management, and self-regulation, as well as fostering 
a sense of community within online courses, may help 
improve the learning experience for students who 
struggle with autonomy.

Further studies should explore additional factors 
that could influence students' perceptions of 
educational quality, such as the quality of instructor-
student interaction, technological accessibility, and 
peer collaboration in online environments.
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Conducting longitudinal studies could also help in 
understanding the long-term impact of autonomous 
learning on educational outcomes.

Based on individual learning styles and levels of 
autonomy, offering personalized learning paths and 
adaptive learning technologies could help cater to 
diverse student needs, ensuring that all students 
could succeed in an online learning environment.

BIBLIOGRAPHICAL REFERENCES

1.  Gómez-Hurtado I, García-Rodríguez M del P, González-
Falcón I, Coronel Llamas JM. Adaptación de las 
Metodologías Activas en la Educación Universitaria en 
Tiempos de Pandemia. Rev Int Educ para la Justicia 
Soc [Internet]. 2020 Dec 21 [cited 2022 Jul 
30];9(3):415–33. 

2.   Godoy Y, Arones M, Eslava J, Guerrero F. Quality Level 
of the Teaching-Learning Process Based on the 
Application of Technological Tools: Teaching 
Experience in Virtual Education against COVID-19. 
2021 5th Int Conf Educ E-Learning [Internet]. 2021 Nov 
5 [cited 2022 Feb 28];1(1):70–5. Available from: 
https://dl.acm.org/doi/10.1145/3502434.3502442

3. Coffey L. Public Perception of Online Education 
Improved Sharply Post-Pandemic [Internet]. Inside 
Higher Ed. 2023. 

4.  Lin M. Prevalence of internet addiction during the covid-
19 outbreak and its risk factors among junior high school 
students in Taiwan. Int J Environ Res Public Health. 
2020;17(22):1–12. 

5.  Freze T, Korneev A, Krayneva R, Oruch T, Kandalov W, 
Strielkowski W. Business Leadership and Corporate 
Social Responsibility in the Post-COVID Era. 
Economies [Internet]. 2023 Mar 20;11(3):98. Available 
from: https://www.mdpi.com/2227-7099/11/3/98

6.   Zambrano Jiménez PA. Uso Pedagógico de las TIC y su 
relación con el Aprendizaje en la asignatura de 
Logística Integral del Programa Administración Policial 
en la Escuela “General Francisco de Paula Santander” 
en Bogotá-Colombia 2020 [Internet]. Universidad 
Privada Norbert  Wiener.  [Bogotá-Colombia]: 
Universidad Privada Norbert Wiener; 2020 [cited 2021 
Apr 16].

7.  Poveda D, Cifuentes J. Incorporación de las tecnologías 
de información y comunicación (TIC) durante el proceso 
de aprendizaje en la educación superior. Form Univ. 
2020;13(6):95–104.

 
8.  Bianchi T. Participation in online education courses or 

programs in Lima, Peru in 2020 [Internet]. Statista. 
2024.

9.  Covarrubias Hernández LY. Educación a distancia: 
transformación de los aprendizajes. Telos Rev Estud 
Interdiscip en Ciencias Soc [Internet]. 2021 Jan 4 [cited 
2022 Feb 25];23(1):150–60. 

10. Llulluy-Nuñez D, Luis Neglia F V., Vilchez-Sandoval J, 
Sotomayor-Beltrán C, Andrade-Arenas L, Meneses-

Claudio B. The impact of the work of junior researchers 
and research professors on the improvement of the 
research competences of Engineering students at a 
University in North Lima. In: Proceedings of the LACCEI 
international Multi-conference for Engineering, 
Education and Technology. Lima-Perú: Latin American 
and Caribbean Consortium of Engineering Institutions; 
2021. p. 1–4. 

11. García EMC, Piñaloza DVR, Sosa GLH. Percepción de 
la Educación Virtual en Instituciones de Educación 
Superior 2020. Rev Investig Enlace Univ [Internet]. 2021 
Jan 26 [cited 2022 Apr 27];20(1):8–21. Available from: 
https://190.15.128.231/index.php/enlaceuniversitario/a
rticle/view/129/194

12. Gao X, Luo J, Chen H, Zhen Y, Zhang J, Fu X. Alleviating 
educational inequality in math with the aid of online 
shadow education– the impact of equal access and 
equal quality mechanisms. Educ Inf Technol [Internet]. 
2024 Jun 7;29(9):10571–93. Avai lable f rom: 
https://link.springer.com/10.1007/s10639-023-12214-5

13.Puyana-Romero V, Díaz-Márquez AM, Garzón C, 
Ciaburro G. The Domestic Acoustic Environment in 
Online Education—Part 1: Differences by Gender, 
Perceived Academic Qual i ty,  and Self-Rated 
Performance. Bui ldings [ Internet] .  2024 Dec 
30;15(1):84. 

14. Metinal YB, Gumusburun Ayalp G. Modeling the Critical 
Factors Affecting the Success of Online Architectural 
Education to Enhance Educational Sustainability. 
Sustainability [Internet]. 2024 May 1;16(9):3803. 
Avai lable f rom: ht tps: / /www.mdpi .com/2071-
1050/16/9/3803

15. Romero-Alva V, Ramos-Cosi S, Roman-Gonzalez A. 
Educational Quality Assessment System based on 
Emotions using Facial Images Applying Deep Learning 
Techniques. Int J Eng Trends Technol [Internet]. 2024 
M a r  2 0 ; 7 2 ( 3 ) : 2 4 9 – 5 9 .  A v a i l a b l e  f r o m : 
https://ijettjournal.org/archive/ijett-v72i3p122

16. Sierra C, Boente C, Zitouni A, Baelo R, Rosales-Asensio 
E. Resilient Strategies for Internet-Based Education: 
Investigating Engineering Students in the Canary 
Islands in the Aftermath of COVID-19. Sustainability 
[Internet]. 2024 Feb 13;16(4):1574. Available from: 
https://www.mdpi.com/2071-1050/16/4/1574

17.Sepúlveda-Parrini P, Pineda-Herrero P, Valdivia-
Vizarreta P. Conceptos claves para la calidad de la 
educación superior online. RIED-Revista Iberoam Educ 
a Distancia [Internet]. 2023 Sep 22;27(1):319–43. 

18. Gómez-Arteta I, Escobar-Mamani F, Bonifaz Valdez B. 
Contexto geográfico versus tecnología: una pugna que 
determina la satisfacción estudiantil con la educación 
virtual universitaria en Puno – Perú. Reli - Rev 
Electrónica Investig y Evaluación Educ [Internet]. 2024 
Jun 20;30(1). 

19. Berková K, Krpálková Krelová K, Krpálek P, Kubišová A. 
Predicting the degree of influence of socio-demographic 
factors and forms of teaching on the experience of 
negative feelings of university students about their 
distance education. J Appl Res High Educ [Internet]. 
2024 Jul 5.

46 ÁGORA REV. CIENT. 2025; 12(01): 37-47

Meneses-Claudio, B.



20. Javidan A, Vignarajah M, Nelms MW, Zhou F, Lee Y, Naji 
F, et al. YouTube as a Source of Patient and Trainee 
Education in Vascular Surgery: A Systematic Review. 
EJVES Vasc Forum [Internet]. 2024;61:62–76. 

21. LeFeber M, Kawano T, Blanc V. Embodiment in online 
education: promising practices. Body, Mov Danc 
Psychother [Internet]. 2024 Apr 2;19(2):174–91. 

22. Meneses-Claudio B, Gonzalez-Cordero N, Alvarado-
Diaz W, Meneses-Claudio J. Resilience in women 
during the pandemic of the new variant of covid - 19 in 
lima north. J Med Pharm Allied Sci. 2021 Nov 
1;10(6):3965–8. 

23. Meneses-Claudio B, Gonzalez-Cordero N, Alvarado-
Diaz W, Meneses-Claudio J. Stress in nursing 
professionals who work in the first line of care against 
covid – 19 in north lima. J Med Pharm Allied Sci. 2021 
Nov 1;10(6):3937–41. 

24. Salvador E, Sánchez J. Liderazgo de los directivos y 
compromiso organizacional Docente. Rev Investig 
Altoandinas - J High Andean Res. 2018;20(1):115–24. 

25. Meneses-Claudio B, Alvarado-Diaz W, Roman-
Gonzalez A, Villaorduña EZ. Implementation of a 
Wireless system for the processing and comparison of 
cerebral waves of patients with Amyotrophic Lateral 
Sclerosis through matlab identifying their basic needs. 
In: 2017 CHILEAN Conference on Electrical, 
E l e c t r o n i c s  E n g i n e e r i n g ,  I n f o r m a t i o n  a n d 
Communication Technologies, CHILECON 2017 - 
Proceedings. Pucon -  Chile: Institute of Electrical and 
Electronics Engineers Inc.; 2017. p. 1–7. 

26. Brian MC, Witman AD, Luis A, Julio GM, Avid RG. 
Advances and Uses of ICT in Public Health of Peru. In: 
Proceedings of the 2018 IEEE Sciences and 
Humanities International Research Conference, 
SHIRCON 2018. Lima-Perú: Institute of Electrical and 
Electronics Engineers Inc.; 2018. p. 1–4. 

27. Nuñez-Tapia L, Meneses-Claudio B, Alvarado-Díaz W. 
Design of a thermal imaging system to detect possible 
cases of COVID-19 patients. Int J Emerg Technol Adv 
Eng. 2021;11(9):66–72. 

28. Ramos-Cruz E, Meneses-Claudio B, Delgado A. Design 
of a photovoltaic pumping system for irrigation using 
solar energy in the department of Lambayeque-Peru. Int 
J Emerg Technol Adv Eng. 2021 Oct 1;11(10):63–9. 

29. Alvarado-Diaz W, Meneses-Claudio B, Roman-
Gonzalez A. Classification and Prediction of Gender in 
Facial Images with CNN. In: Lecture Notes in Electrical 
Engineering. Quito-Ecuador: Springer Science and 
Business Media Deutschland GmbH; 2021. p. 53–62. 

30. Uribe-Hernandez Y, Bances-Piscoya R, Guerrero-
Torres C, Meneses-Claudio B. The Impact of the 
Information and Internal Communication Systems 
component of coso III on the profitability of a restaurant 
of Brasas and Parrillas from Callao 2018. In: 
Proceedings of the 2021 IEEE Sciences and 
Humanities International Research Conference, 
SHIRCON 2021. Lima-Perú: Institute of Electrical and 
Electronics Engineers Inc.; 2021. p. 1–4. 

31.Paternina D, Pereira M. Funcionalidad familiar en 
escolares con comportamientos de riesgo psicosocial 
en una institución educativa de Sincelejo (Colombia). 
Salud Uninorte. 2017 Sep 1;33(3):429–37. 

32.Alkrisat M, Dee V. The validation of the coping and 
adaptation processing scale based on the roy 
adaptation model. J Nurs Meas. 2014;22(3):368–80. 

33. Yi-Ching L, Dong-Chul S. Cumulative family risks across 
income levels predict deterioration of children's general 
health during childhood and adolescence. PLoS One 
[Internet]. 2017 May 1 [cited 2020 Nov 4];12(5):1–13. 

34.Afshari D, Nourollahi M, Chinisaz N. Demographic 
predictors of resilience among nurses during the 
COVID-19 pandemic. Work. 2021;68(2):297–303. 

35.GebreEyesus F, Tarekegn T, Amlak B, Shiferaw B, 
Emeria M, Geleta O, et al. Levels and predictors of 
anxiety, depression, and stress during COVID-19 
pandemic among frontline healthcare providers in 
Gurage zonal public hospitals, Southwest Ethiopia, 
2020: A multicenter cross-sectional study. PLoS One. 
2021;16(11):1–24. 

36.de Souza M, de Freitas R, de Lima L, dos Santos M, 
Zanetti M, Damasceno M. Health-related quality of life of 
adolescents with type 1 diabetes mellitus. Rev Lat Am 
Enfermagem. 2019;27:3210. 

47ÁGORA REV. CIENT. 2025; 12(01): 37-47

Online Education and Its Impact on the Perception of Educational Quality in Engineering Students: An Analysis from the Perspective of Autonomous Learning


	Página 37
	Página 38
	Página 39
	Página 40
	Página 41
	Página 42
	Página 43
	Página 44
	Página 45
	Página 46
	Página 47

