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Summary.

Background: Low academic performance is a significant problem in medical programs, affecting
students' educational trajectory and well-being. This phenomenon results from the complex
interaction between intrinsic (cognitive and emotional) and extrinsic (contextual and social) factors.
However, there is a persistent lack of validated instruments that comprehensively assess this
multiplicity of factors in the Mexican context. The systematic identification of these factors is
essential for designing effective preventive interventions. Objective: To design and validate an
instrument to systematically identify and assess the intrinsic and extrinsic factors that influence the
academic performance of medical students. Method: An instrumental study with an exploratory
sequential design. Phase I: a literature review in six specialized databases, 57 exploratory interviews
with discourse analysis, and preliminary instrument development. Phase II: two pilot tests (ni=33,
n2=45) and two rounds of validation by expert judgment (5 and 6 experts, respectively). The
Content Validity Coefficient (CVC) was used as a measure of reliability. Results: The first round of
validation of the 42 preliminary items yielded a total CVC of 0.902. After incorporating expert
recommendations, the final 38-item version achieved a total CVC of 0.974, exceeding international
acceptance criteria. The final instrument integrates four dimensions that operationalize the key
factors: (1) sociodemographic characteristics and academic background; (2) metacognition and self-
regulation; (3) academic emotions and support network; and (4) sleep habits and mental health.
Conclusions: A validated, reliable, and comprehensive instrument was developed that
operationalizes the intrinsic (metacognition, emotional regulation, mental health) and extrinsic
(academic background, socioeconomic context, support network) factors that determine academic
performance in Mexican medical students. This tool facilitates the early identification of academic
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risk and provides a basis for the design of contextualized and personalized educational
interventions.

Keywords: Academic performance, intrinsic-extrinsic factors, medical students, instrument
validation.

Resumen.

Antecedentes: El bajo rendimiento académico es una problematica significativa en los programas
de medicina que afecta la trayectoria formativa y el bienestar estudiantil. Este fenomeno resulta de
la interaccion compleja entre factores intrinsecos (cognitivos y emocionales) y extrinsecos
(contextuales y sociales). Sin embargo, persiste una carencia de instrumentos validados que evaltien
de forma integral esta multiplicidad de factores en el contexto mexicano. La identificacion
sistematica de estos factores es esencial para disefar intervenciones preventivas efectivas. Objetivo:
Disefiar y validar un instrumento para identificar y evaluar de manera sistematica los factores
intrinsecos y extrinsecos que influyen en el rendimiento académico de estudiantes de medicina.
Método: Estudio instrumental con disefio secuencial exploratorio. Fase I: revision de literatura en
seis bases de datos especializadas, 57 entrevistas exploratorias con andlisis de discurso, y
construccion preliminar. Fase II: dos pruebas piloto (n1=33, n2=45) y dos rondas de validacion por
juicio de expertos (5 y 6 expertos respectivamente). Se empled el Coeficiente de Validez de
Contenido (CVC) como medida de confiabilidad. Resultados: La primera ronda de validacion de
los 42 items preliminares obtuvo un CVC total de 0.902. Tras incorporar las recomendaciones de los
expertos, la version final de 38 items alcanzé un CVC total de 0.974, superando los criterios de
aceptacion internacionales. El instrumento final integra cuatro dimensiones que operacionalizan los
factores clave: (1) caracteristicas sociodemograficas y antecedentes académicos; (2) metacognicion y
autorregulacion; (3) emociones académicas y red de apoyo; y (4) habitos de suefio y salud mental.
Conclusiones: Se gener6 un instrumento validado, confiable e integral que operacionaliza los
factores intrinsecos (metacognicion, regulacion emocional, salud mental) y extrinsecos
(antecedentes académicos, contexto socioeconémico, red de apoyo) determinantes del rendimiento
académico en estudiantes de medicina mexicanos. Esta herramienta facilita la identificacion
temprana de riesgo académico y fundamenta el disefio de intervenciones educativas
contextualizadas y personalizadas.

Palabras clave: Rendimiento académico, factores intrinsecos-extrinsecos, estudiantes de medicina,
validacion de instrumentos.

1. Introduction

Academic performance can be understood as the set of actions a student undertakes to achieve
their academic goals (1). Academic performance encompasses both quantitative and qualitative
dimensions, reflected in the profile of skills, knowledge, attitudes, and values developed at the end
of the teaching-learning process (2). In medical education, academic performance is a key indicator
of educational success and institutional efficiency, and it is especially relevant considering that,
although medical degrees have relatively lower dropout rates compared to other disciplines, each
student who drops out represents a significant loss of institutional resources, human capital, and
opportunities for future healthcare (3-4). Recent national literature consistently documents that
medical and health sciences programs show the lowest dropout rates compared to other degrees;
for example, the Faculty of Medicine at the National Autonomous University of Mexico (UNAM)
reports dropout rates ranging from 5% to 17% (4-6). These figures contrast sharply with general
estimates for higher education in Mexico, where dropout rates can approach 40%, according to
reports analyzed in recent educational research (7). Furthermore, it has been noted that low
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academic performance is a significant contributing factor to the desire to drop out of school, with
up to 11% of students citing this as a determining factor (3).

Academic performance is a multifactorial phenomenon, influenced by a complex interaction of
intrinsic student factors, such as mental health, motivation, and study habits, which have been
shown to be significantly related to academic achievement (8-10); and extrinsic factors, ranging
from family support and socioeconomic environment to teaching quality and the educational
environment (10-14). In medical education, factors associated with academic failure include
inadequate planning and self-regulation, psychological and personality problems,
sociodemographic factors, cognitive problems, demotivation, low self-efficacy, a poor learning
environment, and inappropriate teaching strategies (15-16). Recent specialized research in medical
education has revealed alarming prevalence rates of academic stress; up to 69.62% of medical
students experience severe stress, 26.80% moderate stress, and 3.58% mild stress. Overwork and
constant pressure in medical training can lead to the development of mental health symptoms, such
as burnout syndrome, which has an incidence of 33% to 55%, as well as depression and anxiety. This
directly affects students' learning capacity and academic performance (17-23).

However, this favorable national trend is not uniform across all institutions. Research
conducted by Reyes Seafiez et al. (24) with medical students at the Faculty of Medicine and
Biomedical Sciences (FMyCB) of the Autonomous University of Chihuahua (UACH) identifies a
specific institutional situation that requires attention: they observed that up to 50% of first-semester
students fail to enroll as regular students in the second semester because they decided not to
continue their studies of their own volition, because they were expelled from the academic system
after failing three or more courses, or because they had to retake the failed courses. The authors
point out that the Human Anatomy course critically reflects this problem, with a failure rate of 61%
in the first semester. Although this figure represents an atypical situation compared to the national
averages reported in other Mexican medical schools (4-6), it demonstrates the existence of particular
institutional contexts where the problem of low academic performance and student
underachievement is especially relevant. This situation negatively impacts the student's academic
trajectory and university integration, conditioning their future opportunities, such as the choice of
locations for undergraduate internships and access to specialty positions.

Despite the evidence surrounding this problem, a lack of instruments that allow for a
comprehensive and contextualized analysis of this phenomenon has been identified. While
internationally validated instruments exist to measure constructs such as motivation, stress, or
learning strategies in isolation, research consistently reports the limitations of these partial
approaches (25-27). This gap is particularly evident in low- and middle-income countries such as
Mexico. In this context, Barteit et al. (28) have reported that most e-learning studies for medical
education have used customized and unvalidated instruments, resulting in low comparability and
poor validity. This highlights the need for a holistic instrument, designed and validated for the
medical student population in the Mexican context. Even in contexts where dropout rates in
medicine are relatively low compared to other disciplines, each student who leaves the program
represents not only a loss of institutional resources invested in their training but also a reduction in
the human capital available to address the population's health needs. In the Mexican context,
characterized by institutional heterogeneity where programs with favorable indicators coexist (4-6)
with others facing specific challenges related to academic performance (24), the development of
holistic and contextualized diagnostic instruments acquires strategic relevance for both prevention
and timely intervention. Mexico faces a complex reality in medical training, with an explosive
growth in the number of medical schools, which has increased from a few institutions to more than
160 educational programs in recent decades. This expansion has generated concerns about
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educational quality, especially considering that only 50% of the country's medical schools are
accredited by the Mexican Council for the Accreditation of Medical Education (COMAEM) (29-30).

In this context of institutional heterogeneity and variability, the early identification of risk
factors using specialized instruments allows for the implementation of support strategies before
students consider dropping out, thus maximizing retention rates and academic success. Therefore,
the objective of this study was to design and validate an instrument to systematically identify and
evaluate the intrinsic (personal) and extrinsic (contextual) factors that influence the academic
performance of medical students in the Mexican context.

2. Methods

The research was developed at the facilities of the Faculty of Medicine and Biomedical Sciences
of the Autonomous University of Chihuahua (FMyCB of the UACH ).

2.1 Study Design

The research was instrumental with an exploratory sequential design. It was divided into two
phases:

2.2 Phase I: Qualitative Exploration and Preliminary Construction, consisted of a literature review in
specialized databases (PubMed, Scopus, Scielo, Web of Science, Elsevier and Dialnet) carried out
between January and July 2024, using terms related to academic performance, intrinsic/extrinsic
factors and medical students. The methodological process integrated qualitative discourse analysis
(DA) techniques with quantitative psychometric validation methods, recognizing student discourse
as a social action practice linked to specific institutional conditions (31-33). A non-probability
convenience sampling method was used. The sample consisted of two groups of students from the
selective semester enrolled in the "Life Skills Seminar" during the period August-December 2024:
the first group comprised 22 students and the second 35 students. Both groups were administered
two ad hoc questionnaires for contextual exploration. The sample size for these exploratory
interviews (n=22 and n=35) was determined following qualitative research principles, where the
sufficiency criterion is based on the theoretical saturation of emergent categories through discourse
analysis, rather than on statistical representativeness, in accordance with the methodological
principles established for feasibility studies (34). The responses provided in the questionnaires were
treated as discursive units representative of social constructions of educational experience. Specific
discourse analysis strategies were applied: analysis of multivocality, lexical content, and contextual
dimensions, following the principle of "analytical vigilance" to identify emerging categories (31).
Through interpretive synthesis of bibliographic findings and discourse analysis, an initial version of
49 open-ended items organized into five dimensions was developed.

2.3 Phase II: Pilot Tests, Content Validation and Adjustments.

2.3.1 First pilot test. The preliminary instrument in physical format was administered to 33 first-
semester students using non-probability sampling. The participants had an average age of 20.12
years; approximately one-third were male, one-third came from other cities (students who moved
to Chihuahua to study), 18.18% depended at least partially on family members to cover their school
expenses, 39.39% worked at least occasionally, and 78.79% had obtained a grade point average of
8.5 or higher upon graduating from high school. The sample size of 33 students meets
contemporary methodological recommendations that suggest between 30 and 50 participants for
pilot studies intended to evaluate the clarity, comprehensibility, and application time of
instruments (34-36), far exceeding the minimums established in recent literature (12-30 participants)
(37-39). This pilot test allowed us to identify redundant elements, questions that were difficult to
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understand, and to optimize the instrument's completion time, reducing the average time from 54
minutes to a more manageable duration. Based on these findings, modifications were made to the
instrument, resulting in a refined version of 42 items (reduced from the initial 49 items).

2.3.2. Content Validation by Expert Judgment. First round of evaluation : a panel of five expert judges
was formed, selected based on specific criteria of experience in teaching, research, education,
psychiatry, and neuroscience applied to the educational context (Table 1). This panel meets the
updated methodological criteria established in recent specialized literature, which recommends
between 3 and 10 experts, with 5-7 being the optimal range for content validation of research
instruments (40-43). A panel of this size provides sufficient control over random agreement while
maintaining efficiency in the validation process, since increments greater than 10 experts do not
contribute significant differences (40). Furthermore, selecting an odd number of judges minimizes
the probability of ties in the evaluations, facilitating consensus formation (44). Each expert
evaluated the 42 items using four Likert-type scales (1-4), where 1 indicated no rating, 2 low, 3
medium, and 4 high, according to the methodological criteria of Escobar Pérez and Cuervo
Martinez (45) and Carrera Farran et al. (46). The aspects evaluated were:

*  (Clarity: Syntactic and semantic evaluation to ensure straightforward understanding.

* Coherence: Logical consistency between items in the set.

* Relevance: Ability to capture relevant experiences from the studied context.

¢ Unambiguity: An unequivocal formulation that avoids interpretive ambiguities.

2.3.3 Quantitative and qualitative analysis of the first round of evaluation. The Content Validity
Coefficient (CVC) was calculated according to Herndndez Nieto (47), using a Microsoft Excel macro
designed by Maldonado Sudrez and Santoyo Telles (48). The CVC measures the degree of
agreement or concordance among experts regarding the content validity of a measurement
instrument. Its calculation is performed in five stages: (1) obtaining the arithmetic mean of the
scores given by the experts to the item (univocity, clarity, coherence, and relevance) using Mx =
Y(scores)/#Judges; (2) calculating the CVCi by dividing the mean by the maximum value of the
scale, that is, the maximum possible score on the scale (for example, 4 if using a 1-4 scale or 5 if
using a 1-5 scale), so the maximum achievable value would be 16 in this case because four criteria
are being used with a maximum possible score of four. (CVCi = Mx/Vmax); (3) estimate the
probability of error using Pei = (1/Vmax)"#Judges; (4) correct the CVCi by subtracting the error to
obtain the final item coefficient (CVCc = CVCi - Pei); and (5) average all the CVCcs to obtain the
total instrument coefficient (CVCt = Z CVCc/n). Hernadndez Nieto (47) suggests acceptance criteria
of CVCic > 0.80 for individual items and CVCt > 0.90 for the overall instrument. In the qualitative
review of the observations and suggestions by expert judges, specific problems were identified that
required the elimination of 4 items, resulting in an instrument with 38 items.

2.4 Second round of validation. A new independent panel of six expert judges (Table 2) evaluated the
refined 38-item instrument. This composition exceeds the recommended minimum of 5 experts and
is within the optimal range established in recent instrument validation studies in medical
education, thus strengthening the robustness of the content validation (43, 49). The use of an
independent panel in the second round minimizes validation bias and provides an impartial
evaluation of the refined instrument, following best methodological practices in contemporary
instrumental research (41-42).

2.4.1. Quantitative and qualitative analysis of the second round of evaluation. The Content Validity
Coefficient (CVC) was calculated as described above for the evaluation conducted by the six expert
judges. A qualitative review of the observations and suggestions by the expert judges was
conducted, and it was not necessary to modify the number of items or the fundamental structure of
any of them. Second pilot test: The refined instrument was administered via Google Forms to 45
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first-semester students with an average age of 19.78 years. The demographic composition was as
follows: 64.44% female and 35.56% male; approximately one-third came from other cities
(outsiders), 8.89% were only partially dependent on their parents for expenses, 20% worked at least
occasionally, 95.56% had parents with at least a high school education, and 77.78% had obtained a
grade point average of 8.5 or higher upon graduating from high school. The sample size of 45
students falls within the upper limit of the optimal range recommended by recent methodological
literature (30-50 participants) (34-36), allowing for solid evidence regarding the comprehensibility,
acceptability, and performance of the instrument in its final 38-item version. This size significantly
exceeds the minimum of 30 participants suggested for evaluating questionnaire reliability
considering non-response rates (38), confirming an acceptable completion time of 37 minutes and
the collection of relevant responses that provided the expected information.

Table 1. Sociodemographic and educational characteristics of the first group of experts.

Category Description Frequency Percentage
Sex Male 2 40
Female 3 60
. . Mastery 2 40
Highest level of education Doctorate 3 <0
0 1 20
Professional experience in research 1-10 2 40
(years) 10-20 0 0
>20 2 40
1-10 2 40
Number of articles published 11-20 0 0
>20 3 60
1-2 3 60
Number of book chapters published 3-4 1 20
5-6 1 20
0 4 80
, 1-5 0 0
Number of books published 610 0 0
11-15 1 20
Professional experience in teaching Yeah > 100
No 0 0
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Table 2. Sociodemographic and educational characteristics of the second group of experts.

Category Description Frequency  Percentage
Sex Male 5 83.3
Female 1 16.7
. . Mastery 0 0.0
Highest level of education Doctorate p 100.0
0 0 0.0
. . . 1-10 3 50.0
Professional experience in research (years) 10-20 3 50.0
>20 0 0.0
1-10 2 33.3
Number of articles published 11-20 2 33.3
>20 2 33.3
1-10 3 50.0
Number of book chapters published 11-20 1 16.7
>20 2 33.3
0 1 16.7
. 1-3 3 50.0
Number of books published w: 1 167
7-9 1 16.7
Yeah 6 100.0
Professional experience in teaching
No 0 0.0

3. Results

3.1 Phase I: Qualitative Exploration and Preliminary Construction

The first exploratory phase included 22 students from the selective semester, predominantly
female (68.2%), with an average age of 19.3 years, as well as a second sample of 35 students (14
previous participants and 21 new ones), maintaining a similar distribution by gender (62.9%
female) and average age (19.8 years).

3.2. Discourse Analysis and Construction of the Preliminary Instrument

The discourse analysis of the exploratory responses and the literature review resulted in a
preliminary instrument of 49 items structured in five dimensions: (1) Sociodemographic
characteristics and academic background (6 items), (2) Metacognition (9 items), (3) Academic
emotions subdivided into emotional management and support network (19 items), (4) Feelings,
thoughts and mental health (7 items), and (5) Sleep habits and hygiene (8 items).

3.3 Phase 1I. Pilot Tests, Content Validation and Adjustments. First pilot test

The first pilot test, with 33 students, identified redundant elements and difficult-to-understand
questions, as well as an average completion time of 54 minutes, leading to the elimination of 7
items. This structural optimization process resulted in a refined 42-item instrument with greater
contextual relevance and a more specific population focus.

3.3.1 First Round of Content Validation by Expert Judgment

The first panel of five expert judges evaluated the refined 42-item instrument as shown in
Table 3. The results revealed an overall CVCt of 0.902, where 23 items scored CVCic 2 0.90 (Table 4),
14 items scored CVCic > 0.80, and five items required modifications due to CVCic <0.80.
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3.3.2 Qualitative review

Through a review of the feedback on the 42 items evaluated by the five expert judges, five
main areas for improvement were identified: question structure (17 comments), clarity of wording
(10), contextual specificity (10), response format (7), and thematic relevance (1). The resulting
modifications included the elimination of four items due to redundancy and lack of clarity, as well
as the modification of five items, resulting in a 38-item instrument.

Table 3. Evaluation of the preliminary instrument by a panel of five expert judges.

Item Univocity = Relevance  Coherence  Clarity Y CVCic

1 18 19 18 16 71  0.887
2 20 20 20 20 80 1

3 20 20 20 20 80 1

4 16 18 18 17 69  0.862
5 17 18 18 17 70 0.875
6 17 18 18 17 70  0.875
7 19 19 19 19 76 0.95
8 18 18 17 16 69  0.862
9 18 18 18 18 72 0.9
10 18 20 19 20 77 0.962
11 16 17 17 17 67  0.837
12 15 17 17 16 65  0.812
13 18 18 18 18 72 0.9
14 20 20 20 20 80 1
15 19 19 19 18 75  0.937
16 15 17 19 16 67  0.837
17 16 17 18 17 68 0.85
18 15 17 18 17 67  0.837
19 13 16 16 17 62  0.775
20 15 16 16 17 64 0.8
21 17 17 17 16 67  0.837
22 20 19 19 20 78 0975
23 16 16 17 16 65  0.812
24 17 20 20 20 77 0.962
25 19 19 19 19 76 0.95
26 20 20 20 20 80 1
27 20 20 20 19 79  0.987
28 19 17 19 19 74 0.925
29 17 19 19 18 73 0912
30 18 17 19 17 71 0.887
31 14 16 16 13 59  0.737
32 14 15 17 15 61  0.762
33 17 18 18 16 69  0.862
34 14 16 16 14 60 0.75
35 19 20 20 18 77 0.962
36 19 20 20 20 79  0.987
37 18 20 19 18 75 0937
38 19 20 20 20 79  0.987
39 18 18 18 18 72 0.9
40 20 20 20 20 80 1
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41 19 20 20 20 79  0.987
42 20 20 20 20 80 1
CVC o= 0.902

Table 4. Content validation coefficient of the preliminary version of the instrument.

Dimension Number Number and % of Items with an CVC range
of items “Excellent” validation coefficient
Dimension 1 9 4 (44%) 0.862-1
Dimension 2 6 4 (67%) 0.812-1
Dimension 3 3 0 (0%) 0.837-0.85
Subdimension 1 5 1(20%) 0.775-0.975
Subdimension 2 6 6 (100%) 0.912-1
Dimension 4 5 0 (0%) 0.737-0.887
Dimension 5 8 8 (100%) 0.937-1
Total 42 23 (55%) 0.737-1

3.3.3 Second Round of Content Validation by Expert Judgment

The second independent panel of six expert judges evaluated the refined 38-item instrument,
as shown in Table 5. The results showed a significant improvement, with an overall CVCt of 0.974.
Furthermore, 36 items achieved a CVCic > 0.90, 2 items a CVCic > 0.80, and no item had a CVCic <
0.80. This significantly exceeded both the minimum criterion of 0.80 and the CVCt of the previous
42-item instrument (0.902). The review of the expert judges' comments revealed a notable reduction
in the number of areas for improvement, with only 19 comments distributed across: question
structure (9), contextual specificity (4), response format (3), clarity of wording (2), and thematic
relevance (2). This reduction indicated greater expert consensus regarding the quality of the
instrument.

3.4 Second pilot test

The second pilot test with 45 students confirmed the instrument's excellent acceptability and
comprehension. The average completion time was 37 minutes, and the responses obtained were
relevant and provided the expected information.

3.5 Final Instrument

The process described in the previous phases resulted in an instrument consisting of 38 items,
distributed in four main dimensions (table 7): (1) Sociodemographic characteristics and academic
background (7 items), (2) Metacognition (13 items), (3) Academic emotions, emotional management
and support network (10 items), and (4) Sleep habits, mental health and general well-being (8
items).

3.5.1 Validity Indicators by Dimension

The final instrument obtained an overall CVCt of 0.974. All dimensions of the final instrument
obtained content validity indices greater than 0.80, with 36 of 38 items (94.74%) achieving the
"Excellent" classification (Table 6) according to the criteria proposed by Hernandez Nieto (47),
demonstrating relevance and univocity to identify intrinsic and extrinsic factors that influence
academic performance.
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Table 5. Evaluation of the refined instrument by a panel of six expert judges.

Item Univocity Relevance Coherence Clarity X CVCic
1 23 23 24 24 94  0.979
2 23 22 24 24 93 0.969
3 24 24 24 24 96 1,000
4 21 23 23 21 88 0.917
5 22 24 24 24 94 0.979
6 24 24 24 24 96 1,000
7 22 23 23 24 92  0.958
8 19 22 23 23 87 0.906
9 22 23 24 24 93  0.969

10 22 23 23 23 91 0.948
11 19 23 21 21 84 0.875
12 23 24 24 24 95  0.990
13 24 24 24 24 96 1,000
14 23 24 24 24 95  0.990
15 23 24 24 24 95  0.990
16 23 24 24 24 95  0.990
17 22 23 24 23 92  0.958
18 17 20 21 22 80 0.833
19 23 24 24 24 95  0.990
20 23 24 23 24 94 0.979
21 23 23 24 24 94 0.979
22 22 24 24 24 94  0.979
23 22 24 24 24 94 0.979
24 24 24 24 24 96 1,000
25 23 24 24 23 94  0.979
26 24 24 24 24 96 1,000
27 23 24 24 24 95  0.990
28 23 24 24 24 95  0.990
29 24 24 24 24 96 1,000
30 23 24 24 24 95  0.990
31 24 24 24 24 96 1,000
32 24 24 24 24 96 1,000
33 24 24 24 24 96 1,000
34 22 23 24 24 93  0.969
35 24 24 24 24 96 1,000
36 24 24 24 24 96 1,000
37 22 24 24 24 94  0.979
38 22 23 24 24 93  0.969
CVC o= 0.974

Table 6. Content validation coefficient of the final version of the instrument.

Dimension

Dimension 1
Dimension 2
Dimension 3
Dimension 4

Number
of items

7

13
10

8

Number and % of Items with an
“Excellent” validation coefficient

7 (100%)
11 (84.62%)
10 (100%)
8 (100%)

CVC range

0.917-1
0.833-1
0.979-1
0.969-1

10
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Total 38 36 (94.74%) 0.833-1

Table 7. Dimensions that make up the final instrument.

This dimension assesses the student's entry factors, including
demographic variables, previous academic background,
family socioeconomic context, and previous educational

Dimension 1: Sociodemographic
Characteristics and Academic

Background .
trajectory.

It focuses on measuring the student's self-regulatory abilities
and independent learning skills. Specifically, it assesses the
Dimension 2: Metacognition and student's capacity to plan their studies, monitor their learning
Learning Strategies progress, identify their academic strengths and weaknesses,
and adjust their study strategies according to the demands of

each subject.

Dimension 3: Academic It measures the emotional and social component of academic

Emotions, Emotional performance, recognizing that medical learning occurs in an

Management and  Support emotionally demanding context. It assesses the emotions

Network students experience before, during, and after critical academic
situations such as exams, presentations, and interactions with
instructors.

It measures sleep patterns, sleep quality, sleep hygiene habits,
and how these relate to the ability to concentrate and retain
Dimension 4: Sleep Habits, complex medical information. It assesses mental health
Mental Health and General indicators such as symptoms of depression, anxiety, chronic
Wellbeing stress, and academic burnout. It also includes measurements
of self-care habits, work-life balance, leisure activities, and
stress management strategies.

4. Discussion

A 38-item instrument was developed that has demonstrated excellent content validity for
assessing the factors that influence the academic performance of medical students. This result is the
culmination of a rigorous and transparent iterative validation process that combined quantitative
and qualitative analyses. The final version of the instrument achieved a CVCt of 0.974. According to
Hernandez Nieto's interpretive framework (47), a value greater than 0.90 is classified as "Excellent."
The methodological process demonstrates how qualitative feedback and empirical testing can
transform a good instrument into an excellent one, ensuring that each item possesses high clarity,
coherence, relevance, and unambiguity, as evidenced by the differences between the first and
second versions of the instrument. These findings are consistent with the validation frameworks of
Escobar Pérez and Cuervo Martinez (45) and Carrera Farran et al. (46). Methodological rigor is a
fundamental pillar in educational research, where expert validation is considered a cornerstone to
guarantee the quality of measurement instruments.

4.1 Diagnostic Utility and Institutional Benefits

The instrument designed and validated in this research comprehensively and systematically
measures intrinsic factors of students, such as resilience, motivation, and study techniques and
habits, among others; and extrinsic factors, such as the family, academic, and social context, that
influence the academic performance of medical students. Its central construct is based on a
multifactorial model of academic performance that recognizes the complex interaction between
students' personal variables and contextual elements of the educational environment. Unlike partial
instruments that evaluate isolated constructs such as motivation, stress, or learning strategies, this
instrument provides a holistic assessment that allows for the systematic identification of the set of
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factors that impact the academic experience of medical students. The instrument is structured
around four main dimensions, each of which measures specific aspects of the phenomenon of
academic performance and allows for the identification of academic risk patterns before they
manifest as failing grades or dropping out. This diagnostic capacity allows for the classification of
students according to their risk profile and specific intervention needs.

At the student level, the instrument offers unique early diagnostic capabilities that allow for
the identification of risk patterns from the first semester, before they manifest as tangible academic
failures. This preventative detection contrasts significantly with traditional indicators that evaluate
performance after assessments. Open-ended responses generate individualized profiles that reveal
not only which factors are present, but also how they interact in each specific case, enabling the
design of highly targeted interventions. For example, when thematic analysis identifies
metacognitive deficiencies in planning and study strategies, specific workshops on effective
learning techniques, such as those described by Bin Abdulrahman et al. (8), can be implemented.
Similarly, emotional patterns that demonstrate demotivation or anxiety justify specialized student
well-being programs, ranging from mindfulness -based interventions to individualized psychological
intervention systems.

At the teacher and institutional levels, the instrument functions as a multidimensional
approach that examines both the overt learning environment and the hidden curriculum. The
anonymous analysis of student perceptions of classroom interactions, pedagogical clarity, and
support received provides direct, constructive feedback that guides teacher training programs
focused on safer, more inclusive, and more effective learning environments. Simultaneously, by
investigating emotions, sources of stress, and perceived power dynamics, the instrument reveals
problematic aspects of the hidden curriculum, such as excessive competition or the normalization of
mistreatment, making the invisible visible to promote institutional reflection that aligns the formal
curriculum with values of professionalism, empathy, and resilience.

4.2 Systemic and Accreditation Benefits

The systematic implementation of this instrument generates benefits that extend to compliance
with national and international accreditation standards in medical education. Organizations such as
the Mexican Council for the Accreditation of Medical Education (COMAEM) and the World
Federation for Medical Education require evidence of quality assurance systems and continuous
improvement processes based on data (50). This instrument not only produces this evidence but
also generates valuable longitudinal data for institutional educational research, enabling cohort
studies that identify temporal trends, seasonal patterns, and the effects of specific interventions on
academic performance. This capacity for ongoing research contributes to the development of a
robust institutional evidence base that grounds educational decision-making in empirical data
rather than intuition or tradition.

4.3. Collaborative Approach and Pedagogical Innovation

It is important to emphasize that the methodology of this study reflects the principles of the
"Students as Partners" approach, a key pedagogical trend in modern higher education (51). By
basing the initial construction of the instrument on structured interviews with the students
themselves, it was ensured that their voices and lived experiences formed the essential basis of the
instrument. This collaborative process transcends the traditional model where students are passive
research subjects, positioning them as active partners in improving their own educational
environment—a practice that increases engagement and effectiveness in curriculum reforms.
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4.4 Limitations of the Study

The study has limitations that must be considered. First, the use of non-probability sampling in
the exploratory phases restricts the generalizability of findings to the entire student population of
the Faculty of Medicine and Biology at the Autonomous University of Chihuahua (UACH).
However, this methodological choice was deliberate: the main objective was not statistical
generalization but contextual validity, ensuring that the language and themes resonated with the
lived reality of students in the specific program. Second, the single-institution validation limits its
direct applicability to other faculties with different institutional cultures, demographic profiles, or
curricula, requiring additional validation studies. Nevertheless, the methodology used can serve as
a reference for developing contextualized instruments. Finally, the qualitative nature of the
instrument is both a strength and a limitation. Its open-ended questions generate detailed data ideal
for comprehensive diagnosis, but they are not suitable for mass administration or complex
statistical analysis. The instrument is excellent for answering the "what" and "how" of student
problems, without allowing for the determination of quantitative associations between factors and
numerical scores.

5. Conclusions

e A 38-item qualitative instrument was designed and rigorously validated for the systematic
identification of intrinsic and extrinsic factors affecting the academic performance of
medical students. Excellent content validity was achieved, resulting from a meticulous
mixed-methods validation process that included expert review and pilot testing with the
target population.

¢ The fundamental contribution of this research is to provide a holistic, contextualized, and
validated diagnostic tool, addressing a gap identified both locally and within the broader
landscape of medical education in Latin America, where the scarcity of instruments of this
nature has been widely documented. Beyond its scientific value, this instrument represents
a comprehensive institutional diagnostic tool with multiple applications that transcend
traditional evaluation. Its systematic application generates an information ecosystem that
simultaneously benefits students, faculty, and the institution as a whole, creating a virtuous
cycle of continuous improvement based on empirical evidence.

* The ultimate value of this instrument lies in its ability to empower the institution, enabling
it to move from conjecture to evidence-based action. It constitutes an essential step toward
a deeper and more nuanced understanding of the student experience. In this way, it lays
the groundwork for the future development of effective and targeted intervention strategies
aimed at mitigating the risk of failing, reducing dropout rates, and ultimately promoting
the success and overall well-being of the next generations of healthcare professionals.
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