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____________________________________________________________ 

ABSTRACT 

Background: Basic biomedical sciences integrate molecular mechanisms with organic 

functioning in medical education. 

Objective: to determine the value of biochemistry knowledge as a predictor of academic 

performance in Digestive Physiology in medical students. 
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Methods: a prospective longitudinal study with an analytical-correlational approach was 

carried out at the Puerto Padre Medical Sciences Branch, Las Tunas, during the 2024-2025 

academic year. The population included the 42 second-year medical students. Theoretical 

methods (analytical-synthetic, historical-logical, inductive-deductive) and empirical methods 

(diagnostic test, questionnaire, and documentary analysis) were used. Data were processed 

with descriptive and inferential statistics (Student's t-test, Spearman's correlation, Kruskal 

Wallis, multiple linear regression). 

Results: significant correlations were identified between liking for biochemistry (p=0.959; 

p<0.001), mastery of Molecular Biology (p=0.696; p<0.001), mastery of Metabolism and 

Nutrition (p=0.760; p<0.001) and academic performance. Linear regression showed that 

mastery of Metabolism and Nutrition had a strong predictive effect (β=0.566; *p*<0.001) 

and mastery of Molecular Biology had a moderate but relevant effect (β=0.332; 

*p*<0.006). 

Conclusions: mastery of basic biochemistry specifically in Molecular Biology, and 

Metabolism and Nutrition directly influenced learning in Digestive Physiology, thus validating 

its predictive role. 

MeSH: forecasting; education, medical, undergraduate; educational measurement; 

learning; education, medical 

_______________________________________________________________ 

 

RESUMEN 

Fundamento: las ciencias básicas biomédicas integran mecanismos moleculares con el 

funcionamiento orgánico en la formación médica. 

Objetivo: determinar el valor de los conocimientos sobre bioquímica como predictor del 

rendimiento académico en Fisiología Digestiva en estudiantes de Medicina. 

Métodos: se realizó un estudio longitudinal prospectivo con enfoque analítico-correlacional 

en la Filial de Ciencias Médicas de Puerto Padre, Las Tunas, durante el curso 2024-2025. La 

población incluyó a los 42 estudiantes de segundo año de Medicina. Se emplearon métodos 

teóricos (analítico-sintético, histórico-lógico, inductivo-deductivo) y empíricos (examen 

diagnóstico, cuestionario, análisis documental). Los datos se procesaron con estadística 

descriptiva e inferencial (t de Student, correlación de Spearman, Kruskal Wallis, regresión 

lineal múltiple). 
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Resultados: se identificaron correlaciones significativas entre agrado por la bioquímica 

(p=0,959; p<0,001), dominio de Biología Molecular (p=0,696; p<0,001), dominio de 

Metabolismo y Nutrición (p=0,760; p<0,001) y rendimiento académico. La regresión lineal 

mostró que el dominio de Metabolismo y Nutrición tuvo un efecto predictor fuerte (β=0,566; 

*p*<0,001) y el de Biología Molecular un efecto moderado pero relevante (β =0,332; 

*p*<0,006). 

Conclusiones: el dominio de la bioquímica básica específicamente en Biología Molecular, y 

Metabolismo y Nutrición influyó directamente en el aprendizaje de Fisiología Digestiva, por lo 

cual valida su rol predictivo. 

DeCS: predicción; educación de pregrado en Medicina; evaluación educacional; aprendizaje; 

educación médica 
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INTRODUCTION 
Higher education must train highly qualified human resources, endowed with ethical 

principles and values that enable them to assume a real and consistent social commitment 

to face the global problems of their time, in response to prevailing social demands.(1) 

 

Universities have historically evolved by modifying their roles, functions, and characteristics 

in continuous adaptation to different societal circumstances, not exempt from conflicts and 

resistance. Over time, their functions and tasks have increased and diversified, as referred 

to by De Armas, cited by Agüero Figueredo et al.(2) 

 

In Cuban medical sciences universities, professional training requires educational guidance 

that ensures a contextualized character, a systemic and dynamic approach as a curricular 

prioritization of the professional problems to be solved by the graduate.(3) 
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Since the early years of the Revolution, academic curricula in the Medicine degree have been 

reformed with the aim of training a highly qualified medical professional capable of solving 

health problems in Cuba and the rest of the world. 

 

The “Plan de estudios E” (Study Plan E) promotes developmental learning with active 

student participation and a high workload of education in the workplace; at the same time, it 

maintains the broad-profile model. The main integrating discipline does not respond to a 

specific science, but to the object of work of the profession; it requires a transition from the 

disciplinary to the interdisciplinary paradigm, both in its vertical and horizontal coordination 

with other disciplines and subjects of the aforementioned plan. 

 

Among its disciplines, the Biological Bases of Medicine stands out, responsible for laying the 

methodological and content foundations so that in later years the student can update, 

expand, and deepen their knowledge of basic biomedical sciences under teacher guidance. 

This responds to the demands of the main integrating discipline for learning clinical practice, 

in a process of basic-clinical and epidemiological integration that progressively shapes 

professional modes of action. 

 

The subject Cardiovascular, Respiratory, Digestive and Renal Systems, belonging to the 

Biological Bases of Medicine discipline, studies these systems in an interrelated manner. It 

builds upon previous subjects covering the molecular, cellular, tissue, and regulatory 

systems (nervous and endocrine system) levels. This stepwise approach guarantees a 

gradual acquisition of knowledge and skills, which will allow applying these bases in content 

analysis and orientation towards individual study.(4) However, this subject, within that 

discipline, has the lowest pass rate at the Puerto Padre Medical Sciences Branch, Las Tunas. 

 

Various research conducted by the teaching staff has analyzed this situation, identifying 

influential variables and proposing strategies to improve results. 

 

A recurring pattern is the low pass rate in the digestive system topic, especially in content 

related to its microscopic and macroscopic characteristics. Although performance in the 
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Digestive Physiology subject has shown an upward trend, difficulties persist in the section on 

Digestion and absorption of nutrients. 

 

During teaching activities, particularly workshops and seminars, professors have detected 

deficiencies in students regarding the molecular knowledge acquired in Molecular Biology, 

and Metabolism and Nutrition, which is essential for understanding these processes. 

Therefore, this research aims to determine the value of biochemistry knowledge as a 

predictor of academic performance in Digestive Physiology in medical students. 

 

METHODS 
A prospective longitudinal study with an analytical-correlational approach was carried out at 

the Puerto Padre Medical Sciences Branch, Las Tunas, during the 2024-2025 academic year. 

The population consisted of the 42 students enrolled in the second year of the Medicine 

degree. 

 

Theoretical methods were used: 

 

• Analytical-synthetic: to break down the predictor variables of academic performance 

and synthesize their relationship with learning in Digestive Physiology. 

• Historical-logical: to analyze the historical influence of biochemistry teaching on the 

understanding of Digestive Physiology topics. 

• Inductive-deductive: to generalize predictive patterns from the observed data and 

contrast them with established pedagogical principles. 

 

The following variables were studied: 

 

• Academic performance in Digestive Physiology. (Continuous grade obtained in the 

final evaluative seminar on Processes of digestion and absorption of nutrients). 

• Mastery of basic content. (Continuous score on the diagnostic exam for Molecular 

Biology and Metabolism and Nutrition). 
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• Overall mastery of biochemistry. (Combination of both subjects, categorized into 

percentiles (low P33, medium P34-P66, high P67). 

 

In addition to the following sociodemographic and attitudinal variables: 

 

• Sex (nominal, female/male). 

• Liking for biochemistry, ordinal (5-point Likert scale). 

 

Empirical methods: 

 

• Diagnostic exam: a written test applied before teaching the Digestive Physiology 

topic, with 7 multiple-choice items (4 options, 1 correct), 3 on Molecular Biology and 

4 on Metabolism and Nutrition, on essential content for the section on Digestion and 

absorption of nutrients and validated by three biochemistry experts; administered 

with a duration of 45 minutes in a controlled environment. 

• Questionnaire with questions based on a 5-point Likert scale to measure liking for 

biochemistry immediately after the diagnostic exam. 

• Documentary analysis: review of the analytical programs, schedules of the Molecular 

Biology, Metabolism and Nutrition, CARDIREN subjects, and the evaluation records to 

collect the grades obtained by students in the Digestive Physiology seminar. 

 

Mathematical-statistical methods: 

 

• Statistical analyses were performed using Jamovi 2.6.44 statistical software with 95% 

confidence intervals for all relevant estimates (regression coefficient (β), Spearman's 

correlation (p), difference in means/medians). 

• Descriptive statistics (median, interquartile range [IQR], minimum and maximum) 

and inferential statistics were used. To compare academic performance in Digestive 

Physiology according to sex, Student's t-test was applied, after verifying normality 

• (Shapiro-Wilk) and homoscedasticity (p>0.05). For non-normal variables (p<0.05), 

non-parametric tests were used: Spearman's correlation (to evaluate the relationship 

between performance and liking for biochemistry, mastery of Molecular Biology 
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content, and Metabolism and Nutrition content) and Kruskal Wallis (to compare 

performance according to levels of liking and overall mastery). 

• Additionally, multiple linear regression was performed to analyze the combined effect 

of these domains as predictors of performance. The study complied with institutional 

ethical guidelines, including informed consent. 

 

RESULTS AND DISCUSSION 
Table 1 shows the correlations between prior knowledge domains and academic performance 

in Digestive Physiology. Spearman's correlation analyses showed highly significant 

associations between mastery of basic Molecular Biology content (p=0.696; p<0.001) and 

academic performance in the Digestive Physiology topic, and between mastery of basic 

Metabolism and Nutrition content (p=0.760; p<0.001) and the same performance. 

Furthermore, a significant correlation was found between both domains (p=0.609; 

p<0.001), suggesting that prior knowledge from these subjects is interrelated and 

contributes to academic success in the Digestive Physiology topic. 

 

Table 1. Correlations between academic performance in digestive physiology (process of 

digestion and absorption of nutrients) and prior knowledge domains. Puerto Padre Medical 

Sciences Branch, Las Tunas. Academic year 2024-2025 

Correlated variables P *p* 

Mastery of Molecular Biology vs. Performance 0,696* <0,001 

Mastery of Metabolism and Nutrition vs. 

Performance 

0,760* <0,001 

Mastery of Molecular Biology vs. Mastery of 

Metabolism and Nutrition 

0,609* <0,001 

Source: Diagnostic exam and evaluation record. 

 

Students with intrinsic motivation towards a subject or topic tend to learn and perform 

better than those who study out of obligation.(5) This principle aligns with the observations of 
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Basulto González(6) regarding the global rejection of sciences, attributed to rote and 

decontextualized content and teaching methods that lack meaningfulness. 

 

In biochemistry, it is crucial to highlight the social nature of its content (molecular and 

cellular) linked to its practical utility, impact on sustainable development, applications in 

services, industry, and environmental conservation. 

 

The authors add that biochemistry requires mentally manipulating invisible molecular 

structures and metabolic pathways, without tangible anatomical references or immediate 

clinical correlations; the gap between its abstract complexity and its real clinical application 

is very wide for medical students. They generally underestimate its usefulness until later 

years when they encounter subjects related to nutrition and pharmacology, among others. 

Approaches are suggested that link each concept with medical applications from the first 

day, along with visual and interactive tools to reduce abstraction and demonstrate that 

mastery of biochemistry is not an academic requirement, but an essential diagnostic and 

therapeutic tool in real-world medicine. 

 

In line with this perspective, Hernández Guerra et al.(7) propose using health problems as a 

viable alternative to promote basic-clinical integration in learning Basic Biomedical Sciences, 

as it allows students to develop logical-intellectual and professional skills. 

 

Academic performance, in Table 2, showed an upward trend as liking for biochemistry 

increased (p=0.959; p<0.001). All students with no liking (level 1) failed (median=2.00; 

IQR=0.00), while those with strong liking (level 5) achieved the highest grades 

(median=4.75; IQR=0.36). The differences between groups were statistically significant 

(H=38.3; p<0.001; ε2=0.934) and post-hoc contrasts (Dunn's test) confirmed these 

differences (p<0.05), except between levels 3 and 5 (p=0.067). 
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Table 2. Academic performance in Digestive Physiology (process of digestion and absorption 

of nutrients) according to liking for biochemistry. Puerto Padre Medical Sciences Branch, Las 

Tunas. Academic year 2024-2025 

Liking 

(Likert) 

No. Median (IQR) Comparisons 

(Dunn) 

*p* 

1 14 2,00 (0,00) 3, 4, 5 p<0,001*** 

2 7 3,30 (1,30) 1, 5 0,019* 

3 3 3,80 (0,10) 1, 5 p<0,001*** 

4 6 4,10 (0,30) 1, 5 0,007** 

5 12 4,75 (0,36) 1, 2, 4 p<0,001*** 

Source: Questionnaire and evaluation record. 

 

A study conducted by Torres Zapata et al.,(8) "Performance and school climate in the 

biochemistry learning unit", at a university in Mexico, analyzed the relationship between 

school climate and academic performance in the biochemistry learning unit, without finding 

a statistically significant association between liking for the subject and academic 

performance. However, these results differ from those achieved in the current research 

where a positive relationship between both variables was indeed evidenced. 

 

These observations are consistent with those reported by Villazana Romero(9) at the Faculty 

of Human Medicine (cycles V and VI) of a university in Huancayo, Peru. 

 

There were no statistically significant differences in satisfactory academic performance in 

Digestive Physiology between women and men (t(23)=0.743; p=0.461) with a small effect 

size (d=0.299) and a 95% confidence interval for the mean difference that included zero [-

0.32; 0.68], which confirms the absence of relevant differences. The assumptions of 

normality and homogeneity of variances were met, as observed in Table 3. 
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Table 3. Satisfactory academic performance in Digestive Physiology (Process of digestion 

and absorption of nutrients) according to sex. Puerto Padre Medical Sciences Branch, Las 

Tunas. Academic year 2024-2025 

Variable  Female Male P D 

Academic Performance 

Mean ± SD 

4,31±0,601 4,13±0,602 0,461 0,299 

Source: Questionnaire and evaluation record. 

 

This study did not find significant differences in academic performance in Digestive 

Physiology between female and male students. Although the studies cited below do not 

specifically address the relationship between biochemistry and physiology, they are pertinent 

for contextualizing the possible role of sex as a variable in academic performance in health 

sciences. Thus, the result coincides with research such as that of Rodríguez Núñez et al., (10) 

who also found no differences by sex in the performance of Nursing students. However, it 

contrasts with other works, such as that of Sosa Mora,(11) who reported better overall 

academic performance in female medical students, attributed to psycho-educational factors. 

 

The authors infer that sex does not determine academic performance by itself, but rather in 

interaction with contextual factors. In the case of teaching Digestive Physiology, specific 

competencies are evaluated where pedagogical strategies and individual characteristics -

more than sex- are considered determinants; interactions that should be explored in future 

research. 

 

Table 4 presents the analysis of academic performance according to the overall mastery of 

biochemistry (combination of Molecular Biology and Metabolism and Nutrition) categorized 

into High, Medium, and Low levels using percentiles. The Kruskal Wallis analysis revealed 

statistically significant overall differences (X²(2)=27.8 *p*<0.001) with a large effect size 

(ε²=0.677). Post-hoc comparisons (DSCF) showed that the High group significantly 

outperformed the Medium and Low groups (both *p*<0.001), but no significant differences 

were observed between the latter two (*p*=0.274). 
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Table 4. Academic performance in Digestive Physiology (Process of digestion and absorption 

of nutrients) as a function of overall mastery of biochemistry. Puerto Padre Medical Sciences 

Branch, Las Tunas. Academic year 2024-2025 

Statistic High Medium Low 

N 14 14 14 

Medium (IQR) 4,70 (4,90-4,50) 2,80 (3,95-2,00) 3,80 (3,20-2,00) 

Rank (Min-Max) 4,30-5,00 2,00-4,60 2,00-3,80 

Comparisons - vs Alto: < 0,001 vs Alto: < 0,001 

vs Bajo: 0,274 vs Medio: 0,274 

Source: Diagnostic exam and evaluation record. 

 

The study of biochemistry is essential in Medicine: it provides basic knowledge to understand 

that health depends on the harmonious balance of the biochemical reactions that occur in 

the body, while disease arises from abnormalities in biomolecules, reactions, or biochemical 

processes;(12) therefore, the subjects Molecular Biology, and Metabolism and Nutrition are 

actually pillars for understanding physiological processes. In the section on the digestion of 

macronutrients and its impact on human nutrition, the contribution of both subjects is 

significant. 

 

Molecular Biology studies the molecular components of the human being, highlighting the 

relationship between their structure, properties, functions, and their importance for the 

body. It ranges from simple biomolecules (monosaccharides, amino acids, sterols, and fatty 

acids) to macromolecules. 

 

Metabolism and Nutrition studies the phases of incorporation of compounds into the body 

from ingestion, addressing characteristics of digestion, organs involved, key enzymes, final 

products, and their absorption. The topic Molecular bases of human nutrition integrates 

acquired knowledge (structure, function, metabolism) to delve deeper into the 

quantitative/qualitative needs of carbohydrates, lipids, and proteins, based on a balanced 

diet and the relationship between malnutrition and diseases. 
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Table 5 presents the results of the multiple linear regression analysis to predict academic 

performance in Digestive Physiology (process of digestion and absorption of nutrients). Both 

predictors showed significant contributions: mastery of basic Metabolism and Nutrition 

content presented a strong effect (β=0.57; *p*<0.001) and mastery of Molecular Biology 

demonstrated a moderate but relevant effect (β=0.33; *p*<0.006). The model explained 

61.8% of the variance in academic performance (*R²=0.62*), showing significant predictive 

capacity. The assumptions of normality, homoscedasticity, and absence of collinearity were 

satisfactorily verified. 

 

Table 5. Results of the multiple linear regression to predict academic performance in 

Digestive Physiology (Process of digestion and absorption of nutrients). Puerto Padre Medical 

Sciences Branch, Las Tunas. Academic year 2024-2025 

Predictor B 95% CI β P VIF 

Constant -0,50 (-1,51 ; 0,52) - 0,328 - 

Molecular Biology 0,41 (0,12 ; 0,69) 0,33 0,006 1,33 

Metabolism and Nutrition 0,73 (0,43 ; 1,02) 0,57 < 0,001 1,33 

B: Unstandardized coefficient, β: Standardized coefficient, VIF:Variance inflation factor, 

R²=0.62, Adjusted R²=0.60, F(2.39)=31.6; p< 0.001. 

Source: Diagnostic exam and evaluation record. 

 

Mastery of basic content in Molecular Biology, and Metabolism and Nutrition showed a 

significant contribution to academic performance in the topic of digestive processes. 

 

This relationship has been previously established in the article "Factors influencing dropout 

and failure rates among students in a university Mathematics course"(13) where deficiency in 

prior knowledge was identified as a key factor in academic failure and dropout problems. A 

similar case was documented at the University of Informatics Sciences in Havana, where 

researchers demonstrated that deficiencies in the subjects Introduction to Programming and 

Programming I have a decisive impact on subsequent performance in Programming II and 

III. (14) 
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Although other subjects are involved in the mentioned studies, it confirms that when content 

is organized sequentially, students can build new learning on solid foundations, thus 

avoiding the accumulation of conceptual gaps. 

 

The transition between the first and second year of Medicine requires a solid integration 

between basic sciences and their clinical application. Biochemistry knowledge provides 

students with analytical capacity to integrate new scientific advances, as well as the 

fundamental basis for subsequently understanding content in microbiology, immunology, 

genetics, pharmacology, and physiology.(15) 

 

Mastery of Digestive Physiology, particularly the processes of digestion and absorption of 

nutrients, is relevant in the training of health professionals. Adequate food and nutrition are 

basic elements for maintaining health, while their alterations represent key etiological 

factors in various pathologies. Given this reality, it is imperative that the physiological 

sciences faculty optimize their academic results through coordinated work in other subjects, 

for example, Health Promotion and Disease Prevention. 

 

In relation to this aspect, Regalado Fernández et al.(16) have evaluated the presence of food 

and nutrition science content in the first two years of the Medical degree, addressing 

problems such as: irregular and insufficient distribution of this content, fragmented 

treatment limited to certain subjects, and lack of integration between key topics such as 

energy metabolism and digestive system function. 

 

To address this problem, it is suggested to implement permanent monitoring in discipline 

meetings, departmental meetings, and subject collectives, with constant communication 

between professors of Molecular Biology, and Metabolism and Nutrition with those of 

Physiology. This collaborative work should focus on precisely defining the basic content 

required for the section related to digestion, and unifying methodological teaching 

approaches. Only in this way will the necessary articulation be achieved for this knowledge 

to positively impact student training, as established by the Biological Bases of Medicine 

discipline. 
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Scientific contribution 

The research provides quantitative evidence and predictive analysis that validates the 

influence of basic biochemistry knowledge on academic performance in Digestive Physiology 

in Medicine. The results not only explain the recurrent difficulties in the topic but also 

demonstrate the need for vertical articulation of content between the first and second years. 

The positive correlation obtained offers a scientific basis for designing early pedagogical 

interventions that improve the retention of key knowledge. 

 

CONCLUSIONS 
The value of biochemistry knowledge as a predictor of academic performance in Digestive 

Physiology was determined. Performance in basic biochemistry, assessed in Molecular 

Biology, and Metabolism and Nutrition, directly influenced the understanding of Digestive 

Physiology, especially in the section on Digestion and absorption of nutrients, in medical 

students. 

 

BIBLIOGRAPHICAL REFERENCES 
1. Casanova Moreno MC, González Casanova JM, González Casanova W, Casanova Moreno 

D. La educación en el trabajo como premisa para formación de competencias laborales en 

estudiantes de ciencias médicas. EdumedHolguín. X Jornada Científica de la SOCECS. 

Holguín: Universidad de Ciencias Médicas de Holguín; 2021. [cited 07/06/2025]. Available 

at: https://edumedholguin2021.sld.cu/index.php/edumedholguin/2021/paper/view/2/2 

2. Agüero Figueredo CA, Arencibia Vidal E, Agüero Figueredo M. Universidad médica cubana-

sociedad: relación pertinente en estos tiempos. EDUMECENTRO [Internet]. 2021 [cited 

07/06/2025];13(2):255-268. Available at:http://scielo.sld.cu/scielo.php?script=sci-

arttext&pid=S2077-287420211000200255 

3. Torres Álvarez A, Álvarez Escobar MC. Exigencias al desempeño profesional docente en 

Medicina para un proceso formativo de calidad. RIIED [Internet]. 2021 [cited 

07/06/2025];2(2):67-76. Available at: 

https://www.riied.org/index.php/v1/article/view/21/39 

This journal is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License 

https://creativecommons.org/licenses/by-nc/4.0/deed.en
https://edumedholguin2021.sld.cu/index.php/edumedholguin/2021/paper/view/2/2
http://scielo.sld.cu/scielo.php?script=sci-arttext&pid=S2077-287420211000200255
http://scielo.sld.cu/scielo.php?script=sci-arttext&pid=S2077-287420211000200255
https://www.riied.org/index.php/v1/article/view/21/39


 

 
EDUMECENTRO 2026;18:e3265 

ISSN 2077-2874 
RNPS 2234 

 
Santa Clara Jan-Dec. 

 

4. Cuba. Ministerio de Salud Pública. Plan de Estudio E. Carrera de Medicina. La Habana: 

Centro Rector para planes y programas de estudios en Salud; 2019. Available at: 

https://instituciones.sld.cu/ucmc/files/2024/03/PLAN-E-PLAN-ANALITICO-MEDICINA.pdf 

5. Saínz de la Maza M, Campo L, Delgado N, Etxabe JM. ¿La motivación intrínseca aumenta 

el rendimiento académico o viceversa? Aportando evidencias longitudinales a las principales 

teorías de la motivación basadas en la edad y el género del alumnado de educación 

primaria. RIE [Internet]. 2025 [cited 18/07/2025];43:[aprox. 17 p.]. Available at: 

https://doi.org/10.6018/rie.587621 

6. Basulto González G. El enfoque sociocultural-profesional en la disciplina Biología Molecular 

y Celular. Consideraciones teóricas. EduSol [Internet]. 2020 [cited 

18/07/2025];20(71):221-226. Available at: http://scielo.sld.cu/pdf/eds/v20n71/1729-8091-

eds-20-71-221.pdf 

7. Hernández Guerra Y, Mur Villar N. Relación de los contenidos de las Ciencias Básicas 

Biomédicas con los problemas de salud: una necesidad de la Educación Médica. Finlay 

[Internet]. 2022 [cited 21/07/2025];12(3):338-342. Available at: 

http://scielo.sld/pdf/rf/v12n3/2221-2434-rf-12-03-338.pdf 

8. Torres Zapata AE, Pérez Jaimes AK, Brito Cruz TJ, Estrada Reyes CU. Rendimiento y clima 

escolar en la unidad de aprendizaje de bioquímica. Inf Tecnol [Internet]. 2022 [cited 

18/07/2025];33(2):225-234. Available at:https://www.scielo.cl/pdf/infotec/v33n2/0718-

0764-infotec-33-02-225.pdf 

9. Villazana Romero MB. Motivación intrínseca y rendimiento académico en la Facultad de 

Medicina Humana en una universidad privada de Huancayo. 2020-l [tesis]. Huancayo Perú: 

Universidad Continental. Escuela de Posgrado; 2023 [cited 18/07/2025]. Available at: 

https://hdl.handle.net/20.500.12394/12595 

10. Rodríguez Núñez NF, Ferrada Quezada DS, Toffoleto M, Moreno Leiva GM. Factores 

sociodemográficos y rendimiento académico en simulación en el nivel primario de salud en 

estudiantes de enfermería. Investigación Educ Med [Internet]. 2024 [cited 

10/07/2025];12(46):70-78. Available at: 

https://www.medigraphic.com/pdfs/invedumed/iem-2023/iem2346g.pdf 

11. Soza Mora SE. Factores sociodemográficos asociados a la calidad del rendimiento 

académico, estudiantes de tercero y quinto años de Medicina, Universidad Nacional 

Autónoma de Nicaragua, UNAM, Managua. Rev Científica de FAREM-Estelí [Internet]. 2021 

This journal is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License 

https://creativecommons.org/licenses/by-nc/4.0/deed.en
https://instituciones.sld.cu/ucmc/files/2024/03/PLAN-E-PLAN-ANALITICO-MEDICINA.pdf
https://doi.org/10.6018/rie.587621
http://scielo.sld.cu/pdf/eds/v20n71/1729-8091-eds-20-71-221.pdf
http://scielo.sld.cu/pdf/eds/v20n71/1729-8091-eds-20-71-221.pdf
http://scielo.sld/pdf/rf/v12n3/2221-2434-rf-12-03-338.pdf
https://www.scielo.cl/pdf/infotec/v33n2/0718-0764-infotec-33-02-225.pdf
https://www.scielo.cl/pdf/infotec/v33n2/0718-0764-infotec-33-02-225.pdf
https://hdl.handle.net/20.500.12394/12595
https://www.medigraphic.com/pdfs/invedumed/iem-2023/iem2346g.pdf


 

 
EDUMECENTRO 2026;18:e3265 

ISSN 2077-2874 
RNPS 2234 

 
Santa Clara Jan-Dec. 

 

[cited 10/07/2025];38:[aprox. 16 p.]. Available at: 

https://doi.org/10.5377/farem.v0i38.11946 

12. Rojas Varela RM, Alcaraz Orué MG, Rojas Alfonso FD. Sílabos en la asignatura 

Bioquímica en carreras de Medicina acreditadas en el modelo ARCO-SUR. Rev Científica de la 

Facultad de Filosofía-UNA [Internet]. 2022 [cited 21/07/2025];15(2):85-94. Available at: 

https://revistascientificas.una.py/index.php/rcff/article/view/2927/2668 

13. Castillo Sánchez M, Gamboa Araya R, Hidalgo Mora R. Factores que influyen en la 

deserción y reprobación de estudiantes de un curso universitario de matemática. Uniciencia 

[Internet]. 2020 [cited 25/07/2025];34(1):219-245. Available at: 

http://dx.doi.org/10.15359/ru.34-1.13 

14. Gómez León Y, Portelles Cobas R, Granda Dihigo A. Impacto de las asignaturas de 

arrastre en los resultados docentes de asignaturas de programación. Conrado [Internet]. 

2022 [cited 25/07/2025];18(S4):566-575. Available at: 

https://conrado.ucf.cu/index.php/conrado/article/view/2851 

15. Mora Rojas CO, Enciso M, Gómez Fretes LM, Diarte MC, Otazú A, Florentín MI, et al. 

Fundamentos epistemológicos, metodológicos y teóricos de la asignatura bioquímica de las 

carreras de medicina acreditadas según el modelo nacional de la agencia nacional de 

evaluación y acreditación de la educación superior (ANEAES): Una mirada desde los 

programas de estudio. LATAM [Internet]. 2023 [cited 05/08/2025];4(1):3464-77. Available 

at: https://latam.redilat.org/index.php/lt/article/view/500/656 

16. Regalado Fernández R, Camps Calzadilla E. La enseñanza de la nutrición en las 

asignaturas del ciclo básico de la carrera de medicina en Cuba. RCAN [Internet]. 2019 [cited 

08/08/2025];29(1):150-166. Available at: 

https://revalnutricion.sld.cu/index.php/rcan/article/download/680/pdf-103 

 

 

Conflict of interest statement  

The authors declare no conflict of interest. 

 

Author contributions 

Conceptualization: Yunelsy Ortiz Cabrera, Farah de la Caridad Ramírez Pupo 

This journal is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License 

https://creativecommons.org/licenses/by-nc/4.0/deed.en
https://doi.org/10.5377/farem.v0i38.11946
https://revistascientificas.una.py/index.php/rcff/article/view/2927/2668
http://dx.doi.org/10.15359/ru.34-1.13
https://conrado.ucf.cu/index.php/conrado/article/view/2851
https://latam.redilat.org/index.php/lt/article/view/500/656
https://revalnutricion.sld.cu/index.php/rcan/article/download/680/pdf-103


 

 
EDUMECENTRO 2026;18:e3265 

ISSN 2077-2874 
RNPS 2234 

 
Santa Clara Jan-Dec. 

 

Content and data curation: Yunelsy Ortiz Cabrera, Farah de la Caridad Ramírez Pupo, 

Zoraida de los Ángeles Cruz Paz 

Formal data analysis: Yunelsy Ortiz Cabrera 

Investigation: Yunelsy Ortiz Cabrera, Farah de la Caridad Ramírez Pupo 

Methodology: Yenny Ferrás Fernández 

Project administration: Farah de la Caridad Ramírez Pupo 

Material resources: Yunelsy Ortiz Cabrera, Farah de la Caridad Ramírez Pupo, Zoraida de los 

Ángeles Cruz Paz 

Validation: Luis Angel Dávila Pérez, Yadislaidis Cabrera Blanco 

Visualization: Zoraida de los Ángeles Cruz Paz 

Writing – original draft: Yunelsy Ortiz Cabrera, Yenny Ferrás Fernández 

Writing – review and editing: Yunelsy Ortiz Cabrera, Farah de la Caridad Ramírez Pupo, 

Zoraida de los Ángeles Cruz Paz, Yenny Ferrás Fernández, Luis Angel Dávila Pérez, 

Yadislaidis Cabrera Blanco 

 

 

This article is published under the Creative Commons licence. 

 

This journal is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License 

https://creativecommons.org/licenses/by-nc/4.0/deed.en
https://creativecommons.org/licenses/by-nc-sa/4.0/legalcode

