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Abstract

Objective. To estimate the level of autonomy among university 
students in virtual distance learning environments. Method. 
Descriptive, analytical, and correlational educational research was 
conducted using a sample of 430 students. The Autonomy Level 
Scale, consisting of 67 Likert-type items across 7 dimensions, was 
validated by calculating Cronbach’s alpha, Rasch model analysis (Infit 
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and Outfit), and Confirmatory Factor Analysis to determine each 
item’s contribution. Individual autonomy scores were assigned using 
the Rasch model. Academic performance was measured via average 
final grades. Results. The Spearman correlation showed that 16 scale 
items had a positive correlation between autonomy perception and 
academic grades. The instrument showed overall reliability, although 
some items required adjustment to better assess average and 
extreme values. Additionally, 44.88% of students were classified as 
autonomous. Conclusion. The Autonomy Level Scale is a reliable tool 
for measuring autonomy in university students in virtual education, 
with some recommendations for item modification to improve 
accuracy.

Keywords: Autonomy, reliability, distance education, measurement 
instrument, academic performance.

Estimación de la autonomía de 
estudiantes universitarios, su relación con 
el rendimiento académico y la validez del 

instrumento de medición

Resumen

Objetivo. Estimar el nivel de autonomía entre estudiantes 
universitarios en entornos de educación virtual a distancia. Método. 
Se realizó una investigación educativa descriptiva, analítica y 
correlacional con una muestra de 430 estudiantes. La Escala de 
Nivel de Autonomía, con 67 ítems tipo Likert distribuidos en 7 
dimensiones, fue validada mediante alfa de Cronbach, análisis con 
el modelo Rasch (Infit y Outfit) y un Análisis Factorial Confirmatorio. 



REVISTA INTERAMERICANA DE INVESTIGACIÓN, EDUCACIÓN Y PEDAGOGÍA

DOI: https://doi.org/10.15332/r74apb59 45ISSN: 1657-107X 
e-ISSN: 2500-5421

Se asignaron puntuaciones individuales usando el modelo Rasch. 
El rendimiento académico se midió con las calificaciones promedio 
finales. Resultados. El coeficiente de Spearman mostró que 16 ítems 
presentaron correlación positiva entre la percepción de autonomía 
y las calificaciones. El instrumento resultó fiable en general, aunque 
algunos ítems requieren ajuste para evaluar con precisión valores 
cercanos a la media y extremos. Además, el 44.88% de estudiantes 
fue clasificado como autónomo. Conclusión. La Escala de Nivel de 
Autonomía es una herramienta confiable para medir la autonomía en 
estudiantes universitarios en educación virtual, con recomendaciones 
para ajustar ciertos ítems para mejorar la precisión.

Palabras clave: Autonomía, confiabilidad, educación a distancia, 
instrumento de medida, rendimiento académico.

Estimativa da autonomia de 
estudantes universitários e sua relação com o 

desempenho acadêmico

Resumo

Objetivo. Estimular o nível de autonomia entre estudantes 
universitários em ambientes de educação virtual a distância. Método. 
Foi realizada uma pesquisa educacional descritiva, analítica e 
correlacional com uma amostra de 430 estudantes. A Escala de Nível 
de Autonomia, composta por 67 itens do tipo Likert distribuídos 
em 7 dimensões, foi validada por meio do alfa de Cronbach, análise 
com o modelo Rasch (Infit e Outfit) e Análise Fatorial Confirmatória. 
As pontuações individuais foram atribuídas usando o modelo 
Rasch. O desempenho acadêmico foi medido pelas notas médias 
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finais. Resultados. O coeficiente de Spearman indicou que 16 itens 
apresentaram correlação positiva entre a percepção de autonomia e 
as notas acadêmicas. O instrumento apresentou confiabilidade geral, 
embora alguns itens precisem de ajustes para avaliar adequadamente 
valores próximos à média e extremos. Além disso, 44,88% dos 
estudantes foram classificados como autônomos. Conclusão. A 
Escala de Nível de Autonomia é uma ferramenta confiável para medir 
a autonomia em estudantes universitários na educação virtual, com 
recomendações para ajustes em alguns itens visando melhorar a 
precisão.

Palavras-chave: Autonomia, confiabilidade, educação à distância, 
instrumento de medição, desempenho académico.

Introduction

In Colombia, higher education faces several challenges related to 
learning quality, student retention, and academic performance. A 
common critical element identified in various studies is the limited 
autonomy of university students in managing their own learning 
processes (Afacan & Gülbahar, 2023; Muhammad, 2020; Canova & 
Pecker, 2019; Oveshkova, 2018; Zhong, 2018). During the transition 
from secondary to higher education, cognitive demands are greater; 
however, the persistence of traditional pedagogical approaches—
focused primarily on content transmission and the teacher’s role as 
the primary source of knowledge— act as barriers to the development 
of autonomy. Nevertheless, in light of increasing digitalization and 
globalization, autonomous learning has become a fundamental 
requirement for students’ academic and professional success, 
and when such autonomy is not developed, students’ academic 
performance and even their persistence within the educational 
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system may be jeopardized, particularly in contexts of high social and 
economic vulnerability (Ahumada et al., 2024).

International literature has demonstrated a positive relationship 
between autonomy and academic performance. However, in the 
Colombian context, Ahumada et al. (2024) note that most studies 
on this topic remain descriptive, overlooking dimensions related 
to decision-making, vocational orientation, motivation for career 
choice, professional guidance, self-planning and identification of 
learning goals, academic commitment, control and self-regulation, 
collaboration in academic environments, among others. As there 
is also a lack of comparative research between public and private 
universities, in this study, two universities from each category that 
offer virtual learning programs are examined. These gaps in Colombian 
literature justify the interest to investigate student autonomy in higher 
education and its relationship with academic performance, in order 
to better understand the factors that facilitate or limit its sustained 
development over time.

From a general perspective, autonomy is configured as those 
actions that are performed willingly, in response to personal interest 
and without external impositions Ramón (2019) to self-determine 
and shape the individual’s life, and from the student’s perspective, 
autonomy is identified as the capacity for the development of thinking, 
improvement of feeling and decision making by oneself López, et 
al. (2021) and authors such as Cárcel (2016) propose a definition of 
autonomous learning as a succession of events that involve activities 
carried out independently, stating that “it is a process that allows the 
subject to be the author of his own development, choosing paths, 
strategies, tools and moments that he deems appropriate to learn 
and put into practice independently what he has learned” (p. 102), 
likewise, Peña and Cosi (2018) emphasize the student’s self-regulation 
from a critical perspective and Rué (2009) exposes that autonomous 
learning reflects the student’s position regarding his decision to learn 
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and decomposes the process, since: 1) it is oriented to respond to the 
knowledge demands designed by the teacher, 2) it appropriately and 
pertinently defines the contexts and 3) it responds to the conditions 
of knowledge management.

From a social cognitive point of view, Zimmerman (2001) indicates 
that autonomy is a quality that enables change and innovation of the 
human being, always in a positive projection, adapting and interacting 
constructively in different environments. It is thus associated with 
self-regulation, metacognition, and self-efficacy. In the university 
context, this translates into a student who assumes an active role in 
their learning, identifies their strengths and weaknesses, and employs 
the most effective strategies according to their pace and learning 
style to achieve their goals.

In addition, social perspectives contribute to the understanding 
of autonomy by linking social interaction and educational context 
as influencing factors. For Vygotsky (1978), learning is constructed 
in collaboration with others through language, cultural mediation, 
and participation in communities. Consequently, autonomy is not an 
individual process but rather a construction that emerges from dialogue, 
cooperation, and belonging within an academic environment. Building 
on these theoretical standpoints, academic autonomy constitutes an 
essential competence in university education, as it links the student’s 
ability to direct their own learning process, make informed decisions, 
and assume responsibility for their academic development within a 
framework of collective knowledge construction.

The results of studies on autonomy perceptions have suggested 
that students’ academic performance in virtual education is related 
to their perceptions, their degree of satisfaction and the persistence 
they exhibit when they remain active in the system (Caballero, et al., 
2023; Cruz, et al., 2019). Students initiate their learning processes 
based on personal decision making and their experiences Oveshkova 
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(2018); Viana, et al. (2017); however, in some cases they positively or 
negatively value their autonomy or feel more confident if they receive 
academic and technological support from the institution (Carreño, et 
al., 2020). According to Acosta (2020), perceptions of autonomy are 
related to the awareness of the ability to make decisions that allow 
regulating one’s own learning in order to bring it closer to a certain 
goal under specific conditions.

Afacan and Gülbahar (2023) point out that students in virtual 
education must be aware of the demands of the chosen program such 
as the curriculum methodology and the evaluation system; depending 
on the level of autonomy of the students, so will be the effects on 
their learning and, consequently, on their academic performance. The 
perception of autonomy as a construct is associated with the self-
referential processes of individuals as one of the dynamic systems of 
personality along with the emotional and motivational systems (Díaz, 
et al., 2022; Canova & Pecker, 2019). The self-concept is the individual’s 
perception of himself as a product of his individual experiences, 
social and capabilities that structure his own behavior shaping a set 
of attitudes, feelings, appearances, social acceptance and knowledge 
Muhammad (2020); Zhong (2018), and thus individuals can build 
concepts about their own capabilities and of the actions of others.

From their perspective, students identify their academic 
development, the personal and institutional components that 
evidence their satisfaction in virtual settings, across different formative 
processes such as induction, support, and autonomy strengthening. 
By directly participating in program selection, as highlighted by 
Deroncele et al. (2021), students recognize that factors such as attitude, 
motivation, or personal interest directly affect their persistence or 
development of interest in their studies, which can be at a distance 
and/or virtual; thus, it constitutes a process of adaptability, based 
on their prior knowledge, development of competencies, learning 
needs, or expectations, which often generates uncertainty requiring 
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support from the institution regarding academic, methodological, 
psychosocial, or technological aspects, establishing a link through 
pertinent and timely induction.

The literature review revealed that there have been studies rela-
ted to the perceptions of autonomy, but very few of them referred to 
higher education with virtual methodology, rather they have focused 
on the role of the teacher in the process of development of student 
autonomy (Pérez & Yuste, 2023; Sun, et al., 2022; Granero, et al., 2021; 
Luelmo, 2020; Rizo, 2020), other studies have inquired about the use, 
relevance and convenience of learning strategies for the development 
of student autonomy in their learning (Caballero, et al., 2023; Macazan, 
et al., 2022; Canova & Pecker, 2019; Başbaği & Yilmaz, 2015). Regar-
ding the relationships between perceptions of autonomy and acade-
mic performance, studies exploring both variables were found (Soza, 
2021; Diaz, et al., 2021; Carreño, et al., 2020; Hussain, 2018).

Other studies, from the self-determination theory, have referred 
to the dynamics of relationships in the processes of autonomy and 
commitment to teaching and learning (Guay, 2022), to the need 
to experiment with new ways of teaching and learning to develop 
professional skills in students in virtual environments where 
knowledge is a dynamic and continuous construction (Hyeon, et al., 
2020), to the meaningful relationships between students’ grades and 
the activities performed autonomously, and not those performed 
under the instruction of the teacher. Likewise, Lucas, et al. (2023) 
studied teacher behaviors and how they influence the development of 
student autonomy, and the latter as a predictor of success in academic 
achievement; the results show that teacher support positively predicts 
autonomy and academic performance and negatively predicts 
intentions to drop out of the system.

Abuhassna et al. (2020) estimated that learning styles contribu-
te to the development of autonomous learning and directly to the 
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improvement of academic performance. Espinoza, et al. (2017), and 
Pacheco and Alatorre (2028) analyzed the strategies used by teachers 
in training in basic education, proving that there are no significant 
differences in the strategies used by students; however, difficulties 
persist for them to develop their autonomy. Lázaro and Solgorré 
(2023) approached from intellectual autonomy its relationships with 
learning styles and found that, if there are significant positive correla-
tions, highlighting that the active and pragmatic styles are predictive. 
Başbaği and Yilmaz (2015), as well as Pérez and Yuste (2022), indicate 
that study habits and learning strategies, typical of basic secondary 
education remain in higher education and that the latter, demands 
autonomy in knowledge management; they also evidence that the-
re is no awareness on the part of the student, of learning strategies 
applied to the training activities carried out in basic secondary educa-
tion. And Giri and Paily (2020) affirm that autonomy can be promoted 
with practices and strategies that favor the development of argumen-
tative capacity, reflection, decision making and responsibility, thus 
promoting the moral and intellectual development of students, their 
autonomy is favored, among other aspects.

Regarding academic performance, Carreño, et al. (2020), O’neill, 
et al. (2020), and McNeese, et al. (2017) found that factors such as 
gender, study and work, attitude and conformity with the career, 
and grades positively influence the development of autonomy, while 
socioeconomic factors are not influential. Oliva and Mella (2013) 
conducted a study on the perception of academic performance of 
dentistry students and determined, through variable analysis, that the 
perception of performance is a socio-educational construction linking 
multiple interacting variables resulting in a formal rating. For Otero, 
et al. (2021), Robin and Major (2020), and Huéscar, et al. (2020), one 
of the main challenges for universities is to achieve quality education, 
which is associated with students’ academic success, determined 
by multiple factors, including academic performance; this imposes 
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a challenge in the processes of institutional accreditation in higher 
education, since educational projects must respond promptly to the 
changes and needs of society.

In Colombia, higher education’s virtual program offerings are 
widely accepted, making it necessary to study best practices so that 
students entering these programs empower their learning according 
to their personal and professional interests (Ferrer, 2022; Alsharari 
et al., 2021; Pelikan et al., 2021). Colombian universities traditionally 
organize induction processes and sessions, which serve as spaces 
to extensively discuss aspects related to the administrative and 
academic structure of chosen programs (Ahumada, et al., 2020; 
Echeverría & Mazzitelli, 2021). However, they are limited in reflecting 
on aspects related to student role performance, study strategies, 
methodologies, study tools, communication, interactions, knowledge 
construction, and evaluation system. It is therefore necessary to work 
from a teaching-learning model mediated by digital tools to promote 
student autonomy; this requires, among other things, adapting to 
new learning environments, study routines, increasing sources and 
diversity of consultations, carrying out self-regulation processes 
and adjustments to the constructs performed, among others. In this 
regard, strengthening academic autonomy requires an institutional 
commitment aimed at transforming pedagogical practices. It is clear 
that teachers must assume the role of learning mediators, seeking the 
development of self-regulation, critical thinking, and collaborative 
learning. Likewise, teaching strategies should create spaces for 
continuous reflection, self-evaluation, and peer evaluation (Castañeda 
Fuentes, et al., 2025).

Given the previous premises, this paper presents the results of a 
case study whose purpose was to determine whether the variable 
perception of autonomy is related to the academic success of 
students in virtual education and whether the Autonomy Level Scale 
instrument is reliable for the estimation.
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Method

Design and instrument

A descriptive, analytical, and correlational educational study with 
a quantitative approach was conducted. The objective was to 
determine the level of autonomy of university students enrolled in a 
virtual distance education program, establishing the reliability of the 
instrument used, called the Autonomy Level Scale (ENA), designed 
by Rosso (2018) based on the criteria established by Montero and 
León (2007) and Zeleman (2007; 2012), and adjusted for this study. 
The correlation between the 67 items of the scale was evaluated, 
and subsequently, the relationship between the average academic 
performance for the semester and the perception of autonomy was 
estimated.

The ENA instrument groups seven dimensions: D1. Decision-making 
and coping mechanisms, D2. Vocational orientation, motivation 
for career choice, D3. Professional orientation, self-planning, and 
identification of learning goals, D4. Academic commitment, control, 
and academic self-regulation, D5. Learning strategies, D6. Academic 
and social workgroups, and D7. Self-evaluation and use of information 
in personal development and other purposes.

The research team verified that the terminology and phrasing of 
the items were consistent with the institutional and cultural context of 
the participating universities. Minor wording adjustments were made 
to facilitate comprehension without altering the original meaning or 
structure of the instrument.

Population and sample

The population corresponds to students enrolled in academic periods 
1604 and 2022-3 at the Higher Education Institutions (IES) Universidad 
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Nacional Abierta y a Distancia (UNAD) and Fundación Universitaria 
Católica del Norte (FUCN).

Inclusion criteria were (a) being an active student in undergraduate 
distance education programs during the study periods; (b) voluntarily 
agreeing to participate and disponibility; and (c) providing access to 
their academic performance records.

Exclusion criteria included (a) incomplete responses of the ENA 
items, (b) failure to provide valid academic performance data, or (c) 
withdrawal of informed consent during the process.

The final sample included 430 students who met these criteria, 
165 from FUCN and 265 from UNAD, who completed the ENA survey 
and shared their academic performance data. All participants signed 
informed consent, in accordance with Law 1581 of 2012 for data 
protection in Colombia.

Data Analysis

Statistical analysis was performed using descriptive and inferential 
techniques. The correlations between students’ average academic 
performance and their perception of autonomy were calculated, using 
the Spearman’s Rho correlation coefficient. According to Martínez 
(2009), this coefficient is recommended for data with extreme 
values that affect Pearson’s correlation coefficient or for non-normal 
distributions, and consistent with Mondragón (2014), Spearman’s Rho 
allows the intensity of association between two quantitative variables 
to be examined.

The level of autonomy was estimated by summing the responses 
to the 67 proposed items, using the Rasch model to calculate the 
quartiles, which determined that participants located in quartile 2 
(Q2) or higher were considered autonomous.
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To verify the internal consistency and dimensional coherence 
of the proposed dimensions, a Confirmatory Factor Analysis (CFA) 
was conducted, which, according to Palacios and Suárez (2017) and 
Medrano and Muñoz-Navarro (2017), allows relationships between 
observed variables and latent variables to be established, providing a 
clear structure of the dimensions of autonomy. The analysis examined 
the significance of the factor loadings and their correspondence with 
the theoretical structure.

Finally, descriptive statistics and item-level p-values were analyzed 
to assess the strength of the relationships between autonomy and 
academic performance. These results provided analytical transparency 
and reinforced the interpretation that students with higher perceptions 
of autonomy tend to achieve better academic outcomes.

Results

Table 1 presents the average responses of the students from both 
universities and the Cronbach’s alpha coefficients for each dimension 
of the instrument.Subsequently, an Infit and Outfit analysis to 
conducted to identify items that, within the questionnaire, required 
revision, either because they do not adequately measure values 
around the mean or extreme values, as detailed in tables 2 through 8.

Table 1. Average responses by dimension (UNAD and FUCN.

Dimension Average Alpha

Dimension 1 3.490930 0.9231945

Dimension 2 3.476412 0.8938738

Dimension 3 3.368439 0.8357256

Dimension 4 3.156977 0.8901950

Dimension 5 3.253156 0.8261564

Dimension 6 3.110388 0.9093246

Dimension 7 3.418393 0.9049072

Instrument 3.304825 0.9796693
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The analysis of the Information-weighted Fit Statistic (Infit) and the 
Outlier-sensitive Fit Statistic (Outfit) allowed us to identify items that 
fit well within the expected model behavior and those that require 
revision. In the Rasch model, Infit values close to 1.0 indicate that the 
item responses behave consistently with the model’s expectations. 
Values substantially lower than 1 suggest redundancy or predictability, 
while values greater than 1 indicate that the item responses are more 
erratic or inconsistent responses. Similarly, Outfit values close to 1 
represent good fit, while Outfit values greater than 2 suggest that 
respondents with extreme scores (very high or very low autonomy) 
answered the item in an unexpected way, possibly due to ambiguous 
wording or contextual misinterpretation (Verdú-Soriano y Gonzalez-
de-la-Torre, 2024).

To ensure the stability and reliability of the estimates, 40 
simulations of the Rasch model were performed. Considering these 
simulations, Infit and Outfit values between 0.2 and 1.5 were regarded 
as acceptable, since they indicate a reasonable level of consistency 
between the observed data and the model’s expectations.

Table 2. Fit value for Dimension 1.

Items Infit Outfit

The decisions I make about myself will give me a better quality of life. 0.4961653 0.3105478

It’s my responsibility to build the life I desire. 0.5609971 2.0562263

It’s my responsibility to build my own future. 0.4740068 0.4306907

The decisions I make lead me to be responsible for the outcomes. 0.6093087 0.5805632

I am the architect of my own life. 0.5324901 0.4860092

I strive every day to achieve a better future. 0.5427732 0.3868442

The living conditions I have are my responsibility. 0.6931437 8.3245108

I make decisions based on what I believe. 0.6451722 9.7308447

I need to transform my life. 0.9458200 14.0892365

I have a set timeframe to reach my goals. 0.7165723 5.7449040

The ten items of Dimension 1, corresponding to decision-making 
and coping mechanisms in autonomy, showed Infit values ranging from 
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0.4740068 and up to 0.945820, which fall within the acceptable range 
for the Rasch model and indicate that all items contribute meaningfully 
to estimating students’ ability levels. These results, obtained after 
40 model simulations using the fextable package, confirm a good 
internal consistency of this dimension, suggesting that respondents’ 
answers generally aligned with the model’s expectations.

The shaded items in Table 2, Outfit column, revealed several items 
with extreme values. These high Outfit values (>2) indicate atypical 
or unexpected response patterns, possibly due to ambiguity in item 
wording or differences in how students interpret the underlying 
concepts of responsibility and self-transformation. Such items 
should therefore be reviewed and potentially reworded to improve 
measurement precision at the extremes of the autonomy scale.

Table 3. Fit value for Dimension 2.

Items Infit Outfit

It’s important for me to continue studying. Inf 0.2364563

I decided to study the career I like. 0.6691346 0.5022186

Working in this profession will make me happy. 0.6113058 0.4922950

The career I study allows me to learn about the topics that interest me. 0.5330280 0.3341737

I find it easy to learn from all the subjects taught in this career. 0.8766601 2.0889794

It’s important to be a good student in this career. 0.6054251 0.9159318

I strive in my studies to become a good professional. 0.5780616 0.3799747

The seven items comprising the vocational orientation dimension, 
motivation for career choice dimension generally demonstrated 
adequate fit within the Rasch model. However, two items require 
further review. The statement “It is important for me to continue 
studying” presented an infinite Infit value, suggesting that it failed 
to discriminate between participants with different autonomy levels, 
possibly due to the item being too easy or too difficult for the sample. 
Likewise, the item “I find it easy to learn from all the subjects taught 
in this career” showed an Outfit value of 2.0889794 indicating that 
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there are atypical response patterns and the item does not adequately 
discriminate respondents’ answers.

These findings, obtained after 40 model simulations to ensure 
stability and reliability, suggest the need to rephrase both items to 
improve their clarity and their ability to capture meaningful variability 
among respondents.

Table 4. Fit value for Dimension 3.

Items Infit Outfit

Becoming a professional in this discipline is important to me. 0.5991522 0.3786942

I am interested in solving social problems in my profession. 0.6755568 0.9739093

With this degree, I will enter a company. 0.7842957 1.2890216

I am interested in researching topics related to this field. 0.5496604 0.4580448

I have thought about starting my own company with the knowledge I 
acquire in this degree. 0.8729976 5.2779853

I plan to dedicate my life to working in the profession I am studying. 0.6020153 0.5679181

With this profession, it is possible to create new job opportunities. 0.5697849 0.8399600

The seven items that comprise the dimension career orientation, 
self-planning and identification of learning goals generally exhibited 
satisfactory fit indices. However, the statement “I have thought 
about starting my own company with the knowledge I acquire in 
this degree” should be revised, because the high Outfit value of 
5.2779853 indicates a substantial discrepancy between the observed 
and expected responses under the Rasch model. This suggests that 
the item may have been interpreted inconsistently or that its wording 
introduced ambiguity among participants.

Table 5. Fit value for Dimension 4.

Items Infit Outfit

I take advantage of classes to clarify doubts about the 
topics I have studied. 0.6230457 0.4759042

I attend all the classes on my schedule. 0.7784370 15.8771168

I enjoy discussing class topics with the instructors. 0.7774030 2.2932630

I prepare class topics in advance. 0.7131605 2.4309506

I ask questions and express opinions in class. 0.7117720 0.5467062
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Items Infit Outfit

I attend all classes with assignments completed. 0.6583171 0.4930390

I have a daily routine to dedicate myself to studying. 0.8006411 1.3458457

The University is my most important commitment. 0.7570482 1.0159293

I attend various activities or events related to my profession. Inf 3.6662313

I set goals for each subject to achieve my professional objectives. 0.6199661 0.4738741

The Infit and Outfit results were estimated based on 40 model 
simulations, for the 10 items compromising the academic commitment 
and academic self-regulation dimension, the statement “I attend 
various activities or events related to my profession” should be 
reconsidered, as its infinite Infit value indicates a lack of variability 
among responses, suggesting that the item does not effectively 
discriminate between different levels of the assessed ability.

Additionally, the items highlighted in the Outfit column exceed 
acceptable thresholds, indicating that responses from participants 
with extreme autonomy levels deviated from the model’s expectations. 
These items should be reviewed to improve their precision and 
alignment with the construct being measured.

Table 6. Fit value for Dimension 5.

Items Infit Outfit

It is important to be resourceful to complete all university assignments. 0.5650364 0.5559647

I delve deeper into the topics covered in each class. 0.6219902 0.6033875

I consult sources of information outside the classroom to better 
understand the topics. 0.6029651 1.5134629

I enjoy taking the initiative to develop class activities. 0.6703277 1.1805615

I participate in extracurricular activities related to my education. 0.8278726 3.0557323

I participate in study groups with people knowledgeable about topics in 
my field. 0.7243695 1.0512505

I have a rest routine that allows me to fulfill my academic 
responsibilities. 0.7620227 1.3400744

In the learning strategies dimension, only the item highlighted in 
Outfit column requires revision, as its value exceeds the acceptable 
threshold (greater than 1), indicating that it does not adequately 
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discriminate responses at the extreme levels of the latent trait. 
Suggesting that the item may not align fully with the expected 
response behavior within the Rasch model.

Table 7. Fit value for Dimension 6.

Items Infit Outfit

It is important in university to know people to share with. 0.6755697 0.6125506

Having friends in university is important. 0.7033117 0.6287759

Friends in university are a support in my learning. 0.7181656 0.8995688

Learning with others is necessary for my academic and professional 
development. 0.7330738 3.4957045

I do group work with people who enjoy studying. 0.6875517 0.5807182

In my study group, each member is knowledgeable about all the topics to 
present. 0.7185604 0.7188439

Every person participating in my study group fulfills the commitments made. 0.7116535 0.6495447

Through group work, I learn from my peers. 0.6590481 0.7213510

I choose the people with whom I should do group work. 0.8499794 4.4181954

The best students are part of my study group. 0.7316623 0.7911139

My family respects the decisions I make about my life. 0.7148027 0.6555778

I promptly communicate my decisions to my family. 0.7286447 0.8943449

It is important for my family that I successfully complete my degree. 0.6703572 0.5742950

I have the support of my family to dedicate time to studying. 0.7331272 1.4403710

In my family, we support each other to achieve academic success. 0.7784425 0.9803498

In the academic and social work groups dimension, the items 
highlighted in the Outfit column show values exceeding the 
acceptable range, indicating that they do not adequately discriminate 
among respondents, particularly at the extreme levels of autonomy. 
These elevated values, suggesting that the affected items may 
contain ambiguous wording or context-dependent interpretations 
that influence response patterns. Therefore, these items should be 
reviewed to enhance the construct validity and measurement precision 
of this dimension.

Table 8. Fit value for Dimension 7.

Items Infit Outfit

I am clear about the subjects in which I do not perform well. 0.7272046 140.3112843

I dedicate more interest to subjects that I consider difficult. 0.7358055 0.9178429
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Items Infit Outfit

Having good academic results depends on myself. 0.5218525 20.3296508

I strive every day to achieve excellent academic results. 0.5406792 0.3410396

To be an excellent professional, I must be an excellent student. 0.6890282 1.2519629

I am interested in knowing my academic results. 0.5189984 2.2747305

My academic results reflect my dedication and effort. 0.6343376 0.7331930

The results in each assessment allow me to know where I should 
dedicate more time. 0.5988080 0.7815900

I seek opportunities with professionals in the field to deepen my 
knowledge of the discipline. 0.7964614 3.4296564

I propose and evaluate strategies to achieve my learning. 0.6366518 0.4626604

If I do not achieve the expected results, I undertake an improvement plan. 0.9525603 7.2848427

Within the eleven items of the self-assessment use of information 
dimension, some items displayed elevated Outfit values, revealing 
inconsistencies in participants’ response patterns. Although such 
deviations were confirmed across the 40 model simulations, they 
appear concentrated in items where the wording may introduce 
ambiguity or overlap between self-assessment and motivation 
constructs. Consequently, these items should be refined to enhance 
the conceptual clarity and internal consistency of this dimension.

Confirmatory Factor Analysis (CFA)

To complement the Rasch model results, a Confirmatory Factor 
Analysis (CFA) was conducted to examine whether the items grouped 
coherently according to the seven theoretical dimensions proposed 
in the ENA instrument. Table 9 summarizes the dimensions, their 
conceptual interpretation, and the definition of observed and latent 
variables.

The CFA results supported the dimensional structure of the 
instrument, indicating that items aligned with their respective latent 
variables. Nonetheless, a few items exhibited weaker factor loadings 
within their dimensions,consistent with the Rasch results that 
suggested potential revision.
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Conceptual evaluation of convergent and discriminant validity 
revealed that each dimension correlated more strongly with its own 
items than with those of other dimensions. This pattern was observed 
across the data, providing preliminary evidence that the ENA measures 
distinct but related aspects of autonomy.

Table 9. Latent and observed variables of the ENA instrument and interpretation of its dimensions.

Autonomy dimensions
Latent variables

Items
Observed variables Interpretation and score contribution

Decision-making and coping 
mechanisms.

1 to 10
D1

(D1.1 to D1.10)

The individual is the central subject of 
circumstances. Score: 40

Vocational orientation, 
motivation for career choice.

11 to 17
D2

(D2.1 to D2.7)

The individual constructs their own reality. 
Score: 28

Professional orientation, self-
planning, and identification 

of learning goals.

18 to 24
D3

(D3.1 to D3.7)

The individual projects their future to 
avoid getting lost in the short term. Score: 

28

Academic commitment, 
control, and academic self-

regulation.

25 to 34
D4

(D4.1 to D4.10)

The individual is responsible for 
circumstances. Score: 40

Learning strategies.
35 to 41

D5
(D5.1 to D5.7)

The individual is responsible for their 
learning process. Score: 28

Academic and social work 
groups.

42 to 56
D6

(D6.1 to D6.15)
The individual understands and questions 

social dynamics. Score: 60

Self-assessment of 
information use in their 

own education and other 
purposes.

57 to 67
D7

(D7.1 to D7.11)
The individual self-governs and self-

regulates. Score: 44

Total instrument score 268
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Figure 1. Confirmatory Factor Analysis of the ENA Instrument.

Figure 1 illustrates the relationships among the seven dimensions 
and their corresponding items. The central nodes represent the latent 
variables, the connecting lines display the correlations among them, 
and the peripheral indicators denote the observed items with their 
respective error calculations.

Next, Table 10 presents the items that showed statistically 
significant or near-significant correlations with students’ semester 
average grades.
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Table 10. Correlation of items with students’ grades.

Items P-value
Significance

I make decisions based on what I think. 0.0213595120

I find it easy to learn from all the subjects taught in this major. 0.0510865329

It is important to be a good student in this major. 0.0235814206

I plan to dedicate my life to working in the profession I am studying. 0.0049534402

I attend all classes on schedule. 0.0794138316

I enjoy discussing class topics with teachers. 0.0313783338

I prepare class topics in advance. 0.0497347040

I ask questions and express opinions in class. 0.0149765943

I attend all classes with assignments up to date. 0.0584986248

I have a daily routine for studying. 0.0023963454

I participate in study groups with people who are knowledgeable 
about topics in my major. 0.0084852829

Friends at university are a support in my learning. 0.0092916992

Learning with others is necessary for my academic and professional development. 0.0109967597

I do group work with people who enjoy studying. 0.0096811143

The best students are part of my study group. 0.0170498528

My academic results reflect my dedication and effort. 0.0405968324

Thirteen items presented p-values below .05, indicating positive 
associations between perceived autonomy and academic performance. 
These findings suggest that while autonomy is not the sole determinant 
of academic achievement, it contributes meaningfully to students’ 
performance outcomes.

To establish the autonomy of the 430 participating students in the 
study, the results in autonomy were correlated with the academic 
average. The instrument’s maximum possible score was 268, while 
autonomy values obtained through the Rasch model ranged 
approximately from –5 to 5 logits. Each item was rated on a four-point 
Likert scale, consistent with the theoretical design of the instrument.

Academic performance was measured using the students’ semester 
grade averages, reported on a 1-to-5 scale, corresponding to the 
academic periods 2022-3 and 1604 at FUCN and UNAD, respectively. 
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Descriptive statistics of both the autonomy scores and the academic 
averages are summarized in Table 11.

Table 11. Data to implement Rasch model and establish participants’ autonomy.

Descriptors Score per 
question

Semester 
average grade Score

Standard 
deviation of the 

grade

Standard deviation 
of autonomy

Min 1.000 0.000 70.0

33.40208 1.614686

1st. Qu 3.000 3.300 205.0

Mediana 4.000 3.900 225.0

Media 3.558 3.729 221.4

3rd Qu 4.000 4.500 242.8

Max 4.000 5.000 268.0

The results show that the mean autonomy score 221.4 and the 
average grade 3.73 indicate a moderate to high level of autonomy 
among participants. In general, students located in the upper quartiles 
of autonomy tended to obtain higher academic averages, reinforcing 
the positive relationship between self-regulation, decision-making, 
and academic performance.

Figure 2, presents the distribution of autonomy levels among 
participants from both universities. In the case of UNAD, the 
distribution shows a balanced pattern; this suggests that most students 
are concentrated in the medium to high range, reflecting a generally 
consistent level of self-directed learning within this institution.

In contrast, FUCN polarized distribution, the results indicate greater 
variability among students, with a notable proportion positioned in the 
lower autonomy levels, which may point to differences in institutional 
or programmatic support for autonomous learning.



María Cristina Gamboa Mora, Vicky Ahumada, Anamaría Montes Gamboa
Estimation of  university students’ autonomy, its relationship with academic performance, and the validity of  the measurement instrument. Research article

66 Volumen 19. número 1. enero - junio 2026

Figure 2. Distribution of students’ autonomy level by institution.

The distribution of autonomy of distance according to the academic 
level, as reported in Figure 3, shows higher frequencies in the levels of 
autonomy in undergraduate students for both universities compared 
to the level for graduate students.

Figure 3 illustrates the distribution of autonomy according to 
academic level. Among undergraduate students, the frequencies are 
showing a relatively balanced distribution with a slight predominance 
in medium and high autonomy levels. For graduate students, the 
frequencies indicate overall lower representation across all categories, 
consistent with the smaller sample size and potentially reflecting 
differing learning dynamics at advanced study levels.
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Figure 3. Autonomy level of undergraduate and graduate students.

Finally, Figure 4 displays the autonomy distribution by gender 
in each institution. In both universities, women showed higher 
frequencies across the autonomy levels compared to men, suggesting 
a slightly stronger presence of self-regulated learning behaviors 
among female students in the virtual education context.

Figure 4. Autonomy level of students by gender.
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Discussions

The instrument Autonomy Level Scale (ENA), designed by Rosso-
Londoño and Lozano-Ardila (2018), originally includes 65 items, with 
Likert-type response options ranging from 1 (strongly disagree) to 
4 (strongly agree). For the purposes of this research, the instrument 
was adjusted by adding two items in dimension 7. The instrument’s 
reliability was confirmed through Cronbach’s Alpha (α) and the 
Rasch analyses, which is a stricter model than Alpha, as mentioned 
by Cerdas and Montero (2017), requiring the researcher to have a 
deep understanding of the construct being measured, demanding an 
explicit definition of processes and contents explaining the difficulty 
of the item.

Through the Rasch model, the Outfit and Infit statistics were used 
to identify items whose response patterns did not fully align with the 
model’s expectations. Both are fit statistics and are used to identify 
outliers or inconsistencies in the participants’ responses. The Infit 
statistic is particularly sensitive to discrepancies in responses that are 
close to the respondent’s skill level. It mainly considers discrepancies 
in items whose difficulty is close to the individual’s estimated 
ability, whereas the Outfit statistic that is more sensitive to extreme 
discrepancies; it considers both unexpected correct responses in 
difficult items and incorrect responses in easy items (Abdellatifa, 
2023; Pérez-López et al., 2021).

The calculation of Infit and Outfit by dimension was performed 
using 40 simulations to strengthen the robustness to the results.
Based on these analyses, it is advisable to review the wording of the 
following items: 1.2, 1.7, 1.8, 1.9 and 1.10, 2.1, 2.5, 3. 5, 4.1, 4.2 and 4.3 
,5.3, 5.5 and 5.7, 6.4, 6.9, 7.1, 7.3, 7.9 and 7.11 to reduce ambiguities, 
according to the results, they are not capturing extreme values in 
the responses that are located in the extreme values, therefore, 
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they are susceptible to improvement. The above in coherence with 
Cupani & Cortez, 2016 and Aranzazu & Rodriguez (2022) who point 
out that values higher than 2 in Outfit or Infit is an indicator of 
adjustment. In particular, item 2.1 appears to require adjustment to 
better discriminate responses near the mean, while item 4.9 should 
be considered for replacement due to its inadequate alignment with 
the expected model behavior.

The CFA, supported the seven-dimensional structure, revealing 
strong relationship between the latent and observable variables 
defined in the instrument, consistent with what is expressed by 
Martínez (2021), the CFA confirms that the measures are consistent 
with the theory, the correlations by dimension are between .80 and 
1, meaning they are considered in the range of good to excellent. As 
expected, lower correlation coefficients indicate greater measurement 
error within the corresponding dimension.

The items per dimension with the lowest correlation with the 
estimation of autonomy were: 1.9, 2.5, 3.3, 3.5, 4.2, 5.5, 6.9, 7.11. 
Among them, only item 7.11 showed a correlation below .50 (.46), 
suggesting that its wording should be revised to improve conceptual 
clarity. Regarding this, Morales and González (2013), cited by Martínez 
(2021), indicate that correlation values between .90 and 1 are excellent, 
those estimated between .80 and .90 are good, between 0.70 and 0.80 
are acceptable; between .50 and .60 are low and less than .50 are 
unacceptable. In this case, only item 7.11, which corresponds to the 
assessment of the statement: “If I do not get the expected results, I 
undertake a plan for improvement,” should be re-evaluated to ensure 
that it adequately represents the dimension it is intended to measure.

The p-values of the correlations calculated with the Spearman’s 
rho statistic between the perception of autonomy and the average 
semester performance were significant for the following 16 items of 
the ENA instrument: 1.8, 2.5, 2.6, 3.6, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7, 5.6, 
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6.3, 6.4, 6.5, 6.10, and 7.7. There is statistical significance among the 
items of dimensions D1 to D7 listed, corresponding to significances 
lower than .05. According to Montes et al. (2021), Spearman 
correlations values between +.01 to +.10 correspond to weak positive 
correlations, values between +.11 to +.50 indicate moderate positive 
correlation, +.51 to +.75 represent a strong positive correlation, +.76 
to +.90 indicate a very strong positive correlation, and +.91 to +1.00 
correspond to a near perfect positive correlation. Since the p-values 
for these items were below the .05 threshold, the results confirm a 
statistically significant positive relationship between autonomy and 
academic performance. (Álvarez Orozco et al., 2023)

On the other hand, the standard deviation of students’ autonomy 
perception (1.61) was notably lower than that of academic performance 
(33.4), suggesting that students’ perceptions of autonomy are more 
homogeneous than their academic results; in other words, the data 
deviate from the mean. Institutionally, 49.81% of UNAD students were 
categorized as autonomous, compared to 36.97% at FUCN suggesting 
differences possibly related to institutional or programmatic factors..

Finally, similar to other studies Barrientos et al. (2022); Ahumada 
et al.(2020) and Lasso (2020), the perception of autonomy among 
undergraduate students corresponded to 51.37%, while among 
graduate students, it reached 48.28%. Regarding gender, 48.53% of 
female participants and 41.14% of male participants were classified 
within the medium and high autonomy levels, suggesting a modest 
advantage for women in self-regulated learning behaviors. Overall, 
44.88% of all participants were classified as autonomous.

The positive and statistically significant correlations between 
autonomy and academic performance highlight the central role of 
self-regulated learning in virtual higher education. Students with 
higher autonomy levels tend to achieve stronger academic outcomes, 
supporting theoretical perspectives that emphasize autonomy as a 
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key competency in online learning environments (Suárez Goméz et 
al, 2024).

These findings emphasize the need for higher education institutions 
to design and implement pedagogical strategies that promote self-
directed learning, reflective practices, and metacognitive regulation. 
Strengthening autonomy is not only a matter of individual skill 
development but also of institutional commitment to flexible, student-
centered pedagogical models, in line with what has been stated by 
(Morales Sánchez, 2024).

One limitation of this study lies in the restricted access to 
disaggregated academic performance data. Only overall semester 
averages were available, which prevented a more detailed analysis of 
how autonomy relates to specific disciplinary performance. Moreover, 
as the data were self-reported, the findings may reflect students’ 
perceptions rather than direct behavioral evidence of autonomous 
learning. Future research should incorporate multiple data sources to 
triangulate results and provide a more comprehensive understanding 
of autonomy in practice.

Another limitation concerns the cross-sectional nature of the 
research design, which limits causal inference. Longitudinal studies 
would be valuable to observe how autonomy evolves over time and 
how specific pedagogical interventions affect its development in 
virtual learning contexts.

Given its demonstrated reliability and dimensional consistency, the 
instrument can be confidently used in future research on autonomy 
in virtual and distance education. Nonetheless, it is advisable that 
subsequent applications review and refine the items identified with low 
fit values to enhance discriminative capacity and semantic precision. 
Future research could also adapt the instrument for specific disciplinary 
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contexts or apply it longitudinally to analyze how autonomy evolves as 
students advance through their academic programs.

Conclusions

The relationship between autonomy of both undergraduate and 
graduate university students and their academic performance shows 
differences by gender, university institution and academic level. 
Autonomy has been evaluated with the ENA instrument and the 
validity of the instrument has been assessed with statistics such as 
Cronbach’s Alpha reliability index, the Infit and Outfit analysis as 
part of the Rasch model for each of the dimensions that make up 
the survey, the Confirmatory Factor Analysis and the determination 
of the latent variables, demonstrate strong internal consistency and 
dimensional coherence in the assessment of student autonomy.

The ENA instrument is appropriate for assessing autonomy in 
that 99.25% of the items contribute meaningfully to the estimation 
of autonomy, the Cronbach’s alpha result, which yielded a value of 
over 0.9, confirming high reliability.Likewise, Infit and Outfit statistics 
within the Rasch model indicated that the vast majority of items fit the 
model expectations, with only a few requiring refinement to improve 
discrimination at the extremes of the scale.

In terms of descriptive findings, 49.81% of UNAD students and 
36.97% of FUCN students were classified as autonomous. In addition, 
51.37% of undergraduate students and 48.28% of graduate students 
perceive themselves as autonomous. When analyzed by gender, 
41.14% of males and 48.53% of females are located in medium and 
high levels of autonomy, reflecting differences in the perception of 
autonomy among different demographic groups.

The Spearman correlation analysis shows a statistically significant 
relationship between the perception of autonomy and the average 
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academic performance of the semester for 16 items of the ENA 
instrument. These items present p-values below .05, indicating that 
the perception of autonomy measured by these items is positively 
related to academic performance. This suggests that students with 
a higher perception of autonomy tend to achieve better academic 
outcomes. Among the seven dimensions of the instrument, the ones 
with the highest correlation with performance are dimension four, 
related to the student’s individual commitment, and dimension six, 
which refers to academic and social work groups.

Although the standard deviation of the autonomy perception data 
(1.61) was considerably lower compared to the standard deviation 
of academic performance (33.4). This indicates that academic 
performance scores are much more dispersed and vary widely among 
students. Despite this variability, a significant relationship was found 
between the perception of autonomy and academic performance 
in multiple items, reinforcing the importance of autonomy in the 
educational context.

For higher education institutions, particularly those operating in 
virtual and distance learning environments, it remains a challenge to 
promote the use of strategies that foster the development of students’ 
autonomous learning, given that the evidence demonstrates positive 
relationships between levels of autonomy and academic performance.
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