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Summary.

Introduction: Self-directed learning has become an essential skill for physicians in a context
characterized by high workloads and access to vast amounts of information. Identifying learning
styles can facilitate the use of strategies that promote autonomous learning. Objective: To determine
if there is a relationship between self-directed learning and learning styles in resident physicians.
Method: Observational and descriptive study; resident physicians assigned to the General Hospital
of Family Medicine Subzone No. 8 were included. Data collected included age, sex, marital status,
whether they had children, and place of origin. To assess self-directed learning, the Self-Directed
Learning Readiness Scale was used, and the Honey-Alonso test was used to identify learning styles.
Descriptive analysis and the Kruskal-Wallis test were used, considering a p-value less than 0.05 to
be significant. Results: Thirty-two physicians were included, 68.8% of whom were women; 22 were
family medicine residents and 10 were epidemiologists. Reflective learning predominated at 31%.
No statistically significant difference was observed between self-directed learning and learning
styles in learning planning (p = 0.824), self-confidence (p = 0.708), self-management (p = 0.103), self-
evaluation (p = 0.141), and desire to learn (p = 0.349). Discussion: Although it might be expected
that resident physicians would have a high level of self-directed learning, less than 20% possess
good skills in this area, which is unrelated to learning style. It has been suggested that there is a
difference in learning style between men and women, with a predominance of theoretical and
pragmatic styles, respectively. In the present study, the predominant learning style was reflective,
with no differences between sexes, courses, or specialties. Conclusions: Specialty does not influence
the preference for a learning style. The relationship between self-directed learning and learning
styles is not statistically significant.
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identify learning styles. Descriptive analysis and the Kruskal-Wallis test were used, considering a
p-value less than 0.05 to be statistically significant. Results: Thirty-two physicians were included,
68.8% of whom were women; 22 were family medicine residents and 10 were epidemiologists.
Reflective learning predominated at 31%. No statistically significant difference was observed
between self-directed learning and learning styles in learning planning (p = 0.824), self-confidence
(p = 0.708), self-management (p = 0.103), self-evaluation (p = 0.141), and desire to learn (p = 0.349).
Discussion: Although it might be expected that resident physicians would have a high level of self-
directed learning, less than 20% possess good skills in this area, which is unrelated to learning style.
It has been suggested that there is a difference in learning style between men and women, with a
predominance of theoretical and pragmatic styles, respectively. In the present study, the
predominant learning style was reflective, with no differences between sexes, courses, or
specialties. Conclusions: Specialty does not influence the preference for a learning style. The
relationship between self-directed learning and learning styles is not statistically significant.

Keywords: Learning; physicians, teaching, medical specialization: medicine, Self-Direct Learning

1. Introduction

In medical education, where knowledge is constantly evolving, self-directed learning is an
indispensable skill. Although almost all adults actively participate in their learning, few do so
within a formal setting (1). The training of medical professionals in residency programs (2)
combines two essential roles: healthcare worker and postgraduate student. This context demands
the development of competencies that enable the continuous acquisition of knowledge, skills, and
attitudes, with self-directed learning being one of the most relevant (3). During their residency,
residents must complete an academic program accredited by a university, in addition to engaging
in ongoing professional development, with the autonomous acquisition of new knowledge being
fundamental.

Self-directed learning, as described by Knowles (4), refers to the process by which the
individual takes the initiative to identify their learning needs, formulate objectives, identify
resources, select strategies, and evaluate results. The teacher's role is that of a learning facilitator
and procedural guide. Self-directed learning encompasses dimensions such as learning planning,
the desire to learn, self-confidence, self-management, and self-evaluation. These dimensions allow
us to understand not only the student's disposition but also their actual capacity to regulate their
own learning process (5). The student learns autonomously, starting from their learning needs and
prior experiences, using their own resources, and evaluating the outcome. This involves significant
cognitive activity combined with motivation and self-identity, making it not a technique but a
process (1). Several authors suggest that, although many students and resident physicians exhibit
moderate to high levels of self-directed learning, there are significant differences in their mastery of
its components (6).

Among university students, particularly in health sciences and distance learning programs,
self-directed learning is positively related to academic performance. Those with a greater capacity
to plan, execute, and reflect on their learning tend to achieve better results, especially when they
have clarity about their strengths and weaknesses. However, some populations have identified
overall levels of self-direction below expectations, suggesting the need to strengthen educational
models focused on autonomy, responsibility, and academic freedom (3, 7-9). Specifically among
medical students and undergraduate interns, self-directed learning has been documented to be
moderate to high and is associated with better levels of knowledge and higher grade point averages
(10, 11). Nursing students have been reported to have low levels of readiness for self-directed
learning, with a positive association for the perceptual learning style and a negative association for
the analytical style (12). Furthermore, learning styles, which explain individual preferences in how
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information is perceived and processed, have also been linked to academic performance. The
Honey-Alonso model classifies learning styles as active, reflective, theoretical, and pragmatic (13).
Learning styles are unique to each individual, thus providing a personalized way of learning.

Regarding learning styles, most studies agree that there is no single pattern, but rather
combinations that vary according to the academic context and level of training. In health sciences
students, the reflective style frequently predominates, followed by the theoretical style, although
visual, auditory, and kinesthetic profiles are also identified, depending on the instrument used. In
resident physicians, a tendency toward reflective-theoretical styles has been reported in clinical
specialties, and pragmatic styles in surgical areas, possibly influenced by the nature of the training
activities and the degree of professional maturity (6, 10, 11, 14, 15).

It is unclear whether a specific learning style favors the development of self-directed learning
in physicians, or whether self-directed learning modifies the preference for certain styles. In medical
students, when comparing learning styles from the beginning of their studies to postgraduate
studies, a theoretical (77%) and reflective (86%) style was identified at the beginning (assimilative),
which decreased during their studies with an increase in the active style at the postgraduate level
(16). A relationship between self-directed learning and the reflective learning style has been
proposed, based on the idea that those with a reflective style tend to work autonomously and think
carefully about the subject matter; this is essential in the health field, which requires continuous
professional development. However, some authors point out that self-directed adults are more
likely to have an active learning style, being more motivated and more sociable, unlike reflective
learners who tend to be more isolated (1,3). On the other hand, Richard Riding points out that,
more than the learning style itself, it is the cognitive style (Holistic-Analytical or Verbalizing-
Visualizing) that is related to learning performance (17). Self-directed learning and learning styles
are variables that impact academic performance and medical training; however, evidence regarding
their relationship in resident physicians is limited. Therefore, the present study aimed to identify
whether a relationship exists between self-directed learning and learning styles in resident
physicians at the General Subzone Hospital with Family Medicine No. 8 in Tlaxcala, Mexico.

2. Methods

This study is a quantitative, observational, cross-sectional, prospective, single-center study. All
first- to third-year resident physicians specializing in Family Medicine and Epidemiology at the
General Subzone Hospital with Family Medicine No. 8 in Tlaxcala, Mexico (n=32), of the Mexican
Social Security Institute, participated; no physicians were excluded. Following approval from the
ethics and health research committee (registration R-2024-2902-042) and authorization from the
administrative staff, researchers visited the unit's classroom to invite the resident physicians to
participate. After explaining the objectives, the risk-benefit ratio of their participation, and
addressing their questions, those who agreed to participate were asked to sign the informed
consent form.
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2.1 Instruments.

To assess learning style, the previously validated Self-Directed Learning Readiness Scale (5)
was used. This scale consists of 38 items distributed across 5 domains (learning planning, desire to
learn, self-confidence, self-management, self-evaluation), scored on a Likert scale (1: strongly
disagree; 2: disagree; 3: neither agree nor disagree; 4: agree; 5: strongly agree). The instrument's
Cronbach's alpha coefficient is 0.89. It does not have a cutoff point; evaluation is based on the total
score and scores for each subdimension.

Learning style was assessed using the Honey-Alonso test (10), employed by various authors to
identify the different learning styles (active, reflective, theoretical, and pragmatic) exhibited by
students in various health sciences programs, including medicine. The test consists of 80 statements
to which the subject responds with agreement or disagreement. The items are grouped into four
sets of 20 items each, and the sum of these scores indicates the degree to which the participant
exhibits one of the four learning styles.

In addition, questions were asked about age, sex, marital status, place of origin, whether they
had children, time elapsed (in years) from graduation from their undergraduate degree to the start
of their specialization, their specialization, and their level of study.

2.2 Data analysis.

A database was generated for the corresponding analysis. Univariate descriptive statistics were
used, including frequencies, percentages, and measures of central tendency and dispersion. For
inferential analysis, Pearson's chi-square, Mann-Whitney U, and Kruskal-Wallis tests were used,
considering a p-value less than 0.05 as statistically significant. IBM SPSS Statistics 27 software was
used for the statistical analyses.

3. Results

Thirty-two resident physicians participated, aged between 26 and 43 years (median age 30,
interquartile range 4, 95% CI 29.21-32.25 years). 68.8% (22) were women; 71.9% (23) were single,
18.8% (6) were married, 6.3% (2) were in a consensual union, and 3.1% (1) was divorced/separated.
25% (8) had children, and 75% (24) did not. 78.1% (25) resided in the state of Tlaxcala, Mexico,
before beginning their medical residency, and the remainder resided in Mexico City, Puebla, and
the State of Mexico. 25% (8) had at least one child. 68.8% (22) were specializing in family medicine,
and 31.2% (10) in epidemiology. 21.9% (7) were first-year students, 37.5% (12) were second-year
students, and 40.6% (13) were third-year students. The time elapsed from graduation from the
undergraduate program to the start of the specialization ranged from 1 year to 11 years, with a
median of 3 years, an interquartile range of 3 years, and a 95% confidence interval of 2.8-4.9 years.

According to the learning styles model of Honey and Alonso (1994), 31% have a reflective
learning style, while 25% have a mixed style (Figure 1).

Regarding self-directed learning, in their learning planning, most resident physicians prioritize
their work and are responsible, but few set strict study schedules. In the dimension of desire to
learn, 81.3% enjoy studying and learning new information, 78.1% enjoy a challenge, while only 21%
of resident physicians report a need to learn. In the dimension of self-confidence, most can find
information on their own and are confident in their abilities, and few prefer to plan their own
learning. Regarding self-management of learning style, 87.5% are able to focus on a problem and
like to make decisions for themselves, and only 17% perceive themselves as having good
management skills. In the dimension of self-evaluation, most resident physicians are aware of their
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own limitations and like to evaluate their work; however, self-evaluation is the dimension that
scored lowest (Table 1).
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Table 1. Relationship between self-directed learning and learning styles.

Overall score 104 108 142 12 138-146
Learning planning 25 39 33 3 31.73 - 33.77
Desire to learn 16 30 24 1 23.64 - 25.36
Self-confidence 21 45 34 3 33.03 -35.97
Self-management 28 45 36 4 34.53 - 36.72
Self-assessment 10 20 15 2 14.28 - 15.6

When evaluating the relationship between the score obtained in self-directed learning and
learning styles, no statistical difference was observed (Kruskal-Wallis test 0.185, figure 2).

No statistically significant difference was observed between learning styles and specialty
(Pearson's chi-square test of 0.676), nor between the overall self-directed learning score or any
dimension (Mann-Whitney U test > 0.05). No statistically significant difference was found when
relating the self-directed learning score to the level of medical specialty.

4. Discussion

During medical residency, it is necessary that learning be acquired autonomously, because at
this stage medical practice has a great time demand. In the present study, the doctors who
participated have not developed self-directed learning, making self-management an area of
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opportunity. The vast majority have a reflective learning style, which is not related to self-directed
learning.

It has been shown that in males the theoretical learning style predominates and in females the
pragmatic style predominates (18), unlike the present research study, where residents regardless of
sex have a reflective learning style.
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Figura 2. Relacién entre aprendizaje autodirigido y estilos de aprendizaje.

In 2022, a study of medical students (9) found that higher levels of study were associated with
a higher level of self-directed learning. However, this study found no statistically significant
difference between self-directed learning and the level of medical specialty. This difference could be
explained by the type of population and the sample size. Furthermore, it was shown that active
learning styles are characteristic of medical and nursing students (19). However, in this study,
reflective learning predominated regardless of the medical residency, age, or sex of the students.
This could be explained by the fact that there is no single pattern in learning styles for each
individual, as they depend on different personal and professional characteristics, as well as the
level of maturity, age, and professional experience.

In the present study, the reflective learning style was present in one-third of the population,
which coincides, although to a lesser extent, with the findings published by Juarez, M. (20), who
also observed a predominance of the reflective style in 52 (86.5%) residents of the Pediatric Hospital
in Mexico. The predominance of reflective learning was independent of the specialty, unlike what
was reported by Loria et al.,, (15) at the La Raza National Medical Center, who indicated that the
specialty influences the preference for learning style; in surgical specialties, the pragmatic style
predominates, while in clinical specialties, the theoretical-reflective style predominates. However,
others comment on the opposite, stating that it is the learning style that influences the choice of
specialty (16).

It is unclear whether a specific learning style favors the development of self-directed learning
in physicians, or whether AD modifies the preference for certain styles. When comparing medical
students from the beginning of their studies to postgraduate studies, a theoretical (77%) and
reflective (86%) style was identified at the beginning of their studies (assimilator), decreasing over
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the course of their studies with an increase in the use of an active style at the postgraduate level
(16).

In a study conducted on self-directed learning among family medicine residents in 2025 (17),
the majority of residents demonstrated a high to medium-high level of self-directed learning, with
self-control predominating over self-management and the desire to learn (21). However, in this
study, only 17% perceived themselves as having good management skills, indicating that there is
still much to be done to achieve self-directed learning among resident physicians. This is likely
because the study included residents of all levels, considering that self-directed learning is a process
that stems from learning needs and prior experiences, rather than a technique (1), and because the
group was heterogeneous, particularly in terms of work experience prior to residency.

The relationship between the subscales of self-directed learning and learning styles and
strategies in medical students, as proposed in previous studies (3), was not found in this study. This
could be due to the type and size of the study population, coinciding with the findings of Borracci
et al. (16), where the majority have a reflective learning style, suggesting a possible interdependence
between learning style and self-directed learning. Qualitative intervention studies should be
considered to support or facilitate the self-reflective process necessary in the health field.

Ignacia Styl et al. analyzed 16 articles published since 2010 on the effectiveness of pedagogical
interventions in the teaching of semiology at the undergraduate level, noting that active techniques
showed positive trends compared to traditional methods. The combination of problem-based
learning with lectures was associated with higher performance (21). These findings emphasize the
need to analyze what is necessary to promote self-directed learning.

Among the limitations encountered was the low availability of resident physicians to respond
to the survey, citing a lack of time and requiring persistence to complete it. This may indicate a lack
of interest, reluctance, or procrastination, which could introduce information bias. Another
limitation hindering the generalizability of the results is the small sample size. The medical unit
studied, being a sub-zone hospital, has a limited range of specialties (only Family Medicine and a
newly established Epidemiology residency program). Therefore, the total number of resident
physicians at the time of the study was 23 in Family Medicine and 12 in Epidemiology.
Consequently, the study's estimates are less precise and lack the statistical power to detect small or
moderate effects. Furthermore, there is a risk of selection bias and a lack of representativeness
compared to other residency programs or resident populations. Therefore, the findings should be
interpreted with caution and are not directly applicable to the general population. Furthermore,
there is no specific scale to evaluate self-directed learning in resident physicians; therefore, it has
been assessed using qualitative methods (self-reports) or generic scales, despite being a strategic
process (3).

5. Conclusions

¢ No statistically significant difference was found between self-directed learning and learning
styles. The predominant learning style was reflective; medical specialty and academic
degree did not influence learning style preference.

e It is necessary to develop pedagogical strategies that promote self-management and self-
evaluation to improve self-directed learning. Likewise, it is essential to implement
strategies that strengthen autonomy, self-regulation, and critical reflection in residency
programs.
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