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Abstract 
Introduction: In the context of a Teaching Innovation proyect in the Pediatric Clinical Practice Subject, 
since the academic year 2012-13, an Objective Structured Clinical Examination (OSCE) is performed 
as student’s evaluation. Through this examination we analyze the following competencies: technical 
skills, anamnesis, clinical management, physical exploration, communication skills and knowledge. 

Objectives: Analyze the degree of correlation between each of the competences over 4 academic 
courses in which an OSCE-type exam was carried out. To observe which of them are more related 
and to establish strategies of improvement in the acquisition of the same ones. 

Material and methods: We analyzed the degree of correlation between competences through the 
Pearson Correlation Coefficient with the results obtained during the 4 years in which the OSCE was 
performed, in a sample of 557 students. 

Results: There were strong correlations between the following competences analyzed: clinical 
management and physical examination (r = 0.534) and between anamnesis and clinical management 
(r = 0.525). The degree of correlation was less intense between skills in communication with technical 
skills (r = 0.336), anamnesis (r = 0.346), clinical management (r = 0.389) and knowledge (r = 0.339). 
The weaker correlation was found between communication skills and physical exploration (r = 0.145) 
and between knowledge and physical exploration (r = 0.133). 

Conclusions: There is a low level of correlation between the acquisition of knowledge and the other 
competences. The strong correlation between related areas of competence can be used to implement 
areas for improvement. 
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1 INTRODUCTION 
Competence evaluation in medical education is a necessity due to the absence of correlation between 
traditional examinations and clinical skills[1]. Since its first use by Harden[2) in 1975, Objective 
Structured Clinical Examination (OSCE) has become the medical evaluation base. The power of this 
examination lies in the mixture of methods of the evaluation, so that it is able to sufficiently explore 
three of the four levels of the Miller Pyramid: to know, to know how and to show how[3]. It is an 
internationally validated test for undergraduate students, and its reliability, validity and predictive ability 
to assess competencies have been demonstrated in numerous studies[4-6]. The OSCE builds the 
evaluation base on the performance of various stages using simulated patients, meanwhile the 
student performs the proposed tasks being observed by the examiner who evaluates them according 
to a previous designed and validated by the test committee list. It allows to evaluate the knowledge 
gained from the practical, at the same time evaluates other competences such as skills and abilities, 
clinical management, anamnesis and communication. 

This study target is to determinate the degree of influence of the previous academic record above the 
overall Bachelor's degree and final grade of Classical Pediatrics, in the overall results and by groups 
of competences, of Pediatric OSCE and to establish a concurrent validity of the OSCE with respect to 
the theoretical notes, in order to the competences assessment helps to optimize the study plan and 
the teaching-learning process in clinical areas. 
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2 MATERIAL AND METHODS 
During the years 2013, 2014, 2015 and 2016, the knowledge of Pediatrics in the Faculty of Medicine 
of Valladolid was divided in two subjects to the same 649 medical students, in their last year of 
degree: 

1 “Classical Pediatrics”, with classical methodology of transmission of knowledge through 
theoretical classes and seminars of clinical cases. Knowledge assessment was performed using 
multiple-choice tests and short questions. 

2 “Clinical Practice of Pediatrics”, where a teaching innovation project was established. New 
methodologies for the acquisition of competences were programmed through the virtual 
classroom, a clinical rotary in hospitals and simulation seminars. The evaluation of these 
“Clinical Practice of Pediatrics” consists in: 
o Knowledge test: The same Multiple Choice Question (MCQ), with 20 multiple-choice 

questions. 
o OSCE test. Eleven stations were designed, ten with clinical cases and one with bibliographic 

search. At each station, some of different competences groups were evaluated: knowledge, 
anamnesis, physical exploration, management, technical skills and communication. For each 
station an evaluative list was elaborated with a "check-list" where it was made clear whether 
or not the student performs the required action satisfactorily. 

Analysis of variables: 

• Note of the same test of knowledge after a program of non-presence knowledge transmission 
("post-course MCQ"). 

• Overall score of the OSCE test. 

• Score for each group of competences analyzed obtained in the OSCE test: knowledge, 
anamnesis, physical exploration, management, technical skills and communication. 

• Global Bachelor's Degree. 

• Final notes of the subject “Classical Pediatrics”. 

Design and statistical analysis:  

In the first year with 142 students, the correlation coefficients between the final grade of the OSCE 
with the “Classical Pediatrics” notes and the overall Bachelor's notes were calculated. For the four 
years with a total of 649 students, the correlation coefficients between the competences evaluated in 
the OSCE (knowledge, history, physical examination, management, technical skills and 
communication) were calculated. The correlation coefficients between the measures obtained in the 
“Classical Pediatrics” notes, the overall Bachelor's notes and the students' performance in the OSCE 
were calculated, in a global way and between different competences. P-values lower than 0.05 was 
considered as statistically significant. The calculations were performed using the statistical package R 
version 3.0 (R foundation for statistical computing, http://www.R-project.org), and SAS version 9.2. 
(Sas Institute Inc. Cary NC, USA). 

3 RESULTS 
In the first year with 142 students, the “Classical Pediatrics” and the global undergraduate grades 
presented a very significant correlation (r = 0.820, p <0.0001) (table 1). Significant correlation was also 
observed, although at a lower level, between the overall OSCE scores with the global undergraduate 
notes (r = 0.468, p <0.0001) and with the “Classical Pediatrics” scores (r = 0.424,  
p <0 , 0001). At the same level, the overall Bachelor's notes were correlated with the knowledge 
assessment after the non-presence knowledge transfer program (r = 0.516, p <0.0001). 

The analysis of correlations between the competences evaluated in the OSCE test during the four 
years of the study with the 649 students are shown in Table 1. We found a strong correlation between 
the competences of clinical management and physical examination (r = 0.534) and between 
anamnesis and clinical management (r = 0.525). The degree of correlation was less strong among 
technical skills (r = 0.336), anamnesis (r = 0.346), clinical management (r = 0.389) and knowledge  
(r = 0.339). The lowest degree of correlation was observed between communication skills and physical 
exploration (r = 0.145) and between knowledge and physical examination (r = 0.133). 
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Table 1.  Correlation coefficients (r) and their statistical significance (p) between the different competences 
evaluated in the OSCE (technic.skills: technical skills, Anamn.: anamnesis, Communicat. Skills: 

communication skills, Physical examin: physical examination, clinical management and knowledge). 

 Technic
skills 

Anamn Communicat 
skills 

Physical 
examin 

Clinical 
management 

Knowledge 

Technical skills  r=0.303 
p<0.001 

r=0.336 
p<0.001 

r=0.195 
p<0.001 

r=0.321 
p<0.001 

r=0.319 
p<0.001 

Anamnesis   r=0.346 
p<0.001 

r=0.382 
p<0.001 

r=0.525 
p<0.001 

r=0.219 
p<0.001 

Communication 
skills 

   r=0.145 
p<0.001 

r=0.389 
p<0.001 

r=0.339 
p<0.001 

Physical 
examination 

    r=0.534 
p<0.001 

r=0.133 
0.001 

Clinical 
management 

     r=0.371 
p<0.001 

4 DISCUSSION 
There are numerous studies that analyze the predictive factors of a good academic performance at 
the end of Medicine studies[7-10] and even with the subsequent good professional development[11-
13]. In our work, we show how using classical methodologies of transmission and evaluation of 
knowledge during the studies of  Medicine, there is a very strong correlation between the overall 
average grade of the degree and the grade of one of the subjects that compose it “Classical 
Pediatrics” (r = 0.820)[14]. When it comes to evaluate knowledge using the same mechanisms of 
transmitting and evaluating, a very high correlation is obtained, so that the results of the evaluation of 
a subject can be predicted taking into account the history of the rest of subjects with a very high 
probability of success. Other authors have obtained the same results with lower level of correlation. 
Thus the strength of association between the different factors influencing academic achievement in 
Medicine was analyzed by meta-analysis by Ferguson et al.[7] They find for the average of the results 
of the subjects that compose the curriculum a coefficient of correlation with the academic performance 
at the end of the studies of 0.48, something inferior to the one found in our study between the average 
grades of Bachelor's and “Classic Pediatrics”. 

In our study, the results of knowledge evaluation at the end of the process are also significantly 
correlated with the academic notes of Pediatrics in classical way (r = 0.462) and with the average 
grade of Bachelor's degree (r = 0.516). Correlation levels are high, but they do not reach the level of 
correlation appreciated between the Pediatrics notes given in a classical way with the overall 
Bachelor's degree (r: 0.820). Since the form of evaluation is similar, this decrease in the intensity of 
correlation could be explained by the change of knowledge methodology transmission in the 
educational innovation program, based on the autonomous use of resources. In the same sense, we 
found a correlation, at the same level, between the overall OSCE scores with the global 
undergraduate grades (r = 0.468, p <0.0001) and the “Classical Pediatrics” grades (r = 0.424, p < 
0.0001). These results are comparable with those presented by Carraccio and Englander[15], who 
analyzed the use of OSCE in Pediatric evaluation and found significant correlations between OSCE 
and precertification tests. They concluded that, with appropriate attention to design, they can be 
obtained for the OSCE an acceptable reliability and validity. 

However, the level of correlation between prior academic performance in Medicine through written 
evaluations and the degree of professional competence in postgraduate programs has a very small 
association (r = 0.24)[7] and it is more closely related to OSCE test (r = 0.6)[11-13]. Advancing, 
therefore, in training and evaluation in competences is a clear objective if we want to correlate learning 
in medical schools with postgraduate professional competences[1, 6]. 

From the analysis of correlations between the different competences that are evaluated in the OSCE 
test, the low level of correlation between knowledge with the rest of the competences (Table 1) stands 
out, which ratifies the validity of the OSCE test, which should be designed to explore another level of 
competences, skills and abilities. Other authors such as Wass et al.[16] also found a significant low 
correlation between the knowledge test and OSCE. These authors think that the questions used in the 
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multiple-choice test developed evaluate the direct knowledge of the textbook about diseases, and this 
would explain why this knowledge has little relation to the more clinically sustained knowledge 
required by students to perform in the OSCE.  

Finally, in our study we found significant correlations between different competences that evaluate the 
OSCE as the association between clinical management and physical examination (r = 0.534), and 
between anamnesis and clinical management (r = 0.525), which may allow to establish competency 
alliances to improve relevant aspects of learning through new teaching techniques. 

In conclusion, students who obtain better results in classic programs of Degree, also obtain them in an 
innovation educational program based on competences although with less force of association. The 
competences assessment notes correlate in a relevant way with each of the competences that 
compose it, emphasizing the association between clinical management and physical examination and 
between anamnesis and clinical management. 
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