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Abstract 

Background  An assessment program should be inclusive and ensure that the various components of medical 
knowledge, clinical skills, and professionalism are assessed. The level and the variation over time in the strength 
of the correlation between these components of assessment is still a matter of study. Based on the meaningful learn-
ing theory and the integrated learning theory, we hypothesize that these components increase their connections 
during the medical school course.

Methods  This is a retrospective cohort study that analyzed data collected for a 10-year period in one medical school. 
We included students from the 3rd to 6th year of medical school from 2011 to 2021. Three assessment components 
were addressed: Knowledge, Clinical Skills, and Professionalism. For data analysis, Pearson correlation coefficients (R) 
and R2 were calculated to study the correlation between variables and a z-test on Fisher’s r-to-z was used to deter-
mine the differences between correlation coefficients.

Results  949 medical students were included in the study. The correlation between Clinical Skills and Profes-
sionalism showed a medium to strong association (Pearson’s R ranging from 0.485 to 0.734), while the correlation 
between Knowledge and Professionalism was weaker but exhibited a steady evolution with Pearson’s R fluctuating 
between 0.075 and 0.218. The Knowledge and Clinical Skills correlation became statistically significant from 2013 
onwards and peaking at Pearson’s R of 0.440 for the cohort spanning 2016–2019. We also revealed a strengthen-
ing of correlations between Professionalism and Clinical Skills from the beginning to the end of clinical training, 
but not with the knowledge component.

Conclusions  This analysis contributes to our understanding of the dynamics of correlations of different assessment 
components within an institution and provides a framework for how they interact and influence each other.

Trial registration  This study was not a clinical trial, but a retrospective observational study, without health care inter-
ventions. Nevertheless, we provide herein the number of the study as submitted to the Ethics committee – CEICVS 
146/2021.
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Background
Assessment within a medical school can involve a vari-
ety of components, including cognitive, clinical skills, 
and professionalism [20]. Knowledge assessment within 
a medical school typically involves evaluating students’ 
knowledge and understanding of course material through 
exams and other forms of testing. This may include writ-
ten exams, oral exams, or practical exams in which stu-
dents demonstrate their skills and knowledge through 
simulations or other hands-on activities [25]. Skills 
assessment within a medical school typically evaluates 
students’ ability to apply their knowledge and under-
standing in a clinical setting. This may involve evalua-
tions of students’ clinical skills during rotations or other 
supervised clinical experiences, as well as simulations 
and case-based learning activities [9, 19, 23]. Profession-
alism assessment within a medical school is concerned 
with evaluating students’ behavior and attitudes as they 
relate to the ethical and professional standards of the 
medical profession [12]. This may include evaluations of 
students’ communication skills, teamwork, and ability 
to work with patients and colleagues in a respectful and 
compassionate manner [2, 10]. Overall, this framework of 
assessment within a medical school aims to ensure that 
students are acquiring the knowledge, skills, and profes-
sionalism required to become competent and compas-
sionate healthcare professionals.

It is assumed the existence of a relationship between 
knowledge and clinical skills (Sheets [26]; [14], Lurie 
and Mooney, [17]). In fact, previous studies have dem-
onstrated high correlations between scores on perfor-
mance-based tests and written exams and their potential 
predictive value [9, 14, 21, 28, 30]. It is common for the 
correlations between different assessment components to 
vary over time as students’ knowledge and skills evolve 
and their focus shifts from one area to another (van der 
Vleuten and Swanson [31]). Interestingly, it was shown 
that clinical grades correlate with the expertise and pro-
fessionalism domains [1, 8, 13] and predict subsequent 
knowledge and professionalism ratings ([32], Lurie and 
Mooney, [17]), suggesting that clinical skills performance 
reflects both cognitive and noncognitive domains. How-
ever, it is important to note that other studies failed to 
find a relationship between clinical grades and noncogni-
tive performance measures [4–6].

With this starting point of previous works showing us 
several interactions amongst different types of knowl-
edge and skills, a larger question emerges on the correla-
tion between the different components that are assessed 
during medical school and how these correlations evolve 
during medical training. The meaningful learning theory, 
proposed by David Ausubel, states that the learner inter-
prets, relates, and incorporates new information with 

existing knowledge and applies the new information to 
solve novel problems [3]. In a similar basis, the integrative 
learning theory proposes that students take ownership 
of their own learning, becoming critical inquiries who 
are able to make meaningful connections between dif-
ferent disciplines and utilize critical thinking to real-life 
problems [18]. Both this learning theories highlight that 
learning is a higher process that depends on the crossing 
of different types of knowledge and concepts, suggesting 
that students are able to use their own acquired informa-
tion on one topic to build and develop another, even if 
these topics are of different nature (theoretical knowl-
edge, clinical skills, professionalism). To further build 
on this question, we hypothesize that this integrated, 
meaningful, learning might be translated into the assess-
ment results, which in turn should show the longitudinal 
growth in interconnections between the acquisition of 
knowledge, clinical skills and professionalism.

Understanding the longitudinal correlations between 
various assessment components in medical school is 
crucial for several reasons. First, it provides insights into 
how students integrate knowledge, clinical skills, and 
professionalism over time, reflecting the holistic devel-
opment essential for competent healthcare professionals. 
By identifying patterns and shifts in these correlations, 
this study contributes to a deeper understanding of the 
educational process, highlighting areas that may need 
more focus or adjustment in the curriculum. The find-
ings will enable educators and administrators to design 
more effective and targeted educational strategies, ensur-
ing that assessments are not only comprehensive but also 
aligned.

To better understand these connections, using the data 
collected for more than one decade in the same medi-
cal school, we herein explore the longitudinal variation 
in correlations between different components of assess-
ment, using a range of assessment methods to ensure 
that students are being adequately evaluated across all 
dimensions of their education.

Methods
Study design and context
A retrospective cohort study was set at the School of 
Medicine – University of Minho (EM-UM), with the 
approval of the Ethics Committee of the University of 
Minho (CEICVS-146/2021) (Supplementary Material). 
Participants were waived from informed consent due to 
the retrospective nature of the study by the Ethics Com-
mittee of the University of Minho. The Declaration of 
Helsinki and the Council of Europe’s Convention on 
Human Rights were strictly followed. Data from this ret-
rospective database was extracted in December 2021.
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The EM-UM started its activity in 2001 with an assess-
ment program that has been used for the past 20 years, 
with greater stability in the last 10 years. Overall, the pro-
gram includes several assessment components with dif-
ferent goals and is divided into three major assessment 
components: theoretical knowledge, clinical skills, and 
professionalism.

Multiple scales and methodologies are used and 
repeated throughout the course, meaning that students 
of different years are evaluated with the same method-
ologies over time. This creates a valuable opportunity to 
understand better the relationship between the compo-
nents of the assessment program.

Assessment methods
In this study, we included the four curricular units where 
the students’ residencies took place in the Internal Medi-
cine Departments to assure the assessment methodolo-
gies and the evaluators were similar.

To assess the three components previously described 
(Knowledge, Clinical Skills, and Professionalism), we col-
lected data from the following assessment tools:

•	 Assessment of theoretical knowledge: written exams 
performed at the end of the clinical units with clini-
cal vignettes in the format of Single Best Answer 
Questions.

•	 Assessment of clinical skills: Objective Structured 
Clinical Examination (OSCE) in a simulation con-
text with several assessment scales including the 
Minho Communication Assessment Scale [11] and 
clinical checklist for the history taking and for physi-
cal examination, which are combined to calculate a 
final score for the OSCE, and a Clinical Competences 
Scale (CCompScale) of eight 9-point Likert scale 
questions assessed by the student’s tutors in the hos-
pital.

•	 Assessment of professionalism: a Professionalism 
Scale (ProfScale) of eight 9-point Likert scale ques-
tions assessed by the student’s tutors in the hospital.

All of the assessment tools previously described, were 
transformed in a final score between 0 and 20.

The first of these curricular units takes place at the end 
of the 3rd year of medical school and focuses on semi-
ology, general aspects of medical practice with special 
focus on internal medicine and clinical skills. The two fol-
lowing curricular units take place in the 4th and 5th year 
of medical school and include all the medical specialties 
covered by internal medicine (Cardiology, Gastroenter-
ology, Pneumology, Hematology, Oncology, Nephrology, 
Dermatology, Infectious diseases, and Rheumatology). In 
the 6th year, the students have one final curricular unit 

with a nearly 2-month clerkship in internal medicine. At 
the end of the four of these curricular units, the students 
go through a written exam that covers all the topics dis-
cussed during each curricular unit. They are also assessed 
on their clinical skills, with an OSCE on their 3rd and 6th 
year and with a clinical competence scale applied by their 
tutors in the hospital residencies in all the clinical curric-
ular units. Another tool used in all the curricular units is 
the Professionalism scale, also applied by the tutors in the 
hospital residencies.

The EM-UM kept an assessment program and faculty 
globally stable throughout the 10-year period, making us 
able to study the evolution of correlations between these 
instruments and assessment components.

Sample size
For this study, we collected the assessment data of stu-
dents from the 3rd to the 6th year of the medical school 
from 2011 to 2021.

The inclusion criteria were: 1) to be a student from the 
3rd to the 6th year of medical school and have attended 
the four curricular units sequentially.

The exclusion criteria were: 1) to have not completed 
the sequential curricular unit.

During the 10-year analysis, it was possible to study 
8 cohorts of students longitudinally during their clini-
cal course. It is estimated that about 140 students are 
enrolled in the first clinical unit in the 3rd year each year, 
which represents a total of approximately 1120 students 
over the 10 years.

Variables and statistical analysis
Regarding the three assessment components, we com-
puted the following variables: Knowledge, Clinical Skills, 
and Professionalism. For the Knowledge component, we 
collected the results of the Written Exams from each 
student in each curricular unit, combining a total of 72 
exams during the 10-year period. For the Clinical Skills 
component, we computed a variable representing the 
mean between the OSCE of the curricular units in the 
3rd and 6th year and the CCompScale from each stu-
dent in each curricular unit, including the CCompScale 
of the curricular units from the 3rd to the 6th year. The 
overall Clinical Skills variable derived from a total of 16 
OSCE’s and 32 CCompScale assessments. For the Pro-
fessionalism component, we collected the results of the 
ProfScale from each student in each curricular unit. For 
the first analysis of the correlation between components, 
all the results of all the included students were included 
as one group, independently of the cohort of students. 
For the second analysis, we analyzed the variation of cor-
relations between components over time. For this analy-
sis, we included all the results of all the included students 
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divided in 8 cohorts by years of medical school attend-
ance for each group.

Within the three components, different assessment 
methods were assessed: Written Exams, OSCE, ProfScale 
and CCompScale. For the final analysis of this work, we 
focused on the evolution of the correlations between 
these different methods of assessment between the 3rd to 
the 6th year.

To study the correlation between variables, we calcu-
lated the Pearson correlation coefficient (R) and the R2. 
“R” values near -1 or 1 were considered perfect correla-
tion; -0,95 or + 0,95 – strong correlation; -0,5 and + 0,5 
values – medium correlation; -0,1 or + 0,1 – weak cor-
relation; 0,0 – no correlation. Additionally, to study the 
statistical significance of the difference between the cor-
relation coefficients for the comparison between the third 
and sixth years, we used a z-test on Fisher’s r to z-trans-
formed correlation coefficients for dependent variables 
[27]. Data was analyzed with JASP 0.16.2.0 and Quantpsy 
online calculator [15].

Results
Data were collected on the evaluation of 1154 students 
from the 3rd to 6th year medical school between 2011 
and 2021. This number is slightly higher than estimated 
because the number of students entering medical school 
is not always stable over the years, leading to a surplus of 
34 students. 205 students were excluded for two reasons: 
one was not having completed the curricular units in a 
sequential manner which happened in 113 cases; two was 

due to multiple missing values making it impossible to 
calculate the variables which happened in 92 cases. Thus, 
it was possible to analyze the data of 949 students.

Correlation between different assessment components
In this first part of this study, we searched for the correla-
tions between the three main components of assessment. 
In Table  1 we present the correlations between these 
components over the 10 years cumulatively.

The longitudinal analysis showed statistically positive 
correlations between clinical skills and professionalism 
for all eight groups analyzed between 2011 and 2021 
(Table  2). Interestingly, this correlation was medium to 
strong and was stable over the years, with a maximum 
Pearson R of 0,734 in the group 2012–2015 and a mini-
mal Pearson R of 0,485 in the group 2013–2016 (Fig. 1).

As for the correlations between the knowledge and 
professionalism components, we found a positive corre-
lation in all the groups except for the 2012–2015 group 
(Table 2). The correlation between these two components 
of assessment was weaker than that between clinical skills 
and professionalism, but it also displayed a stable evolu-
tion throughout time, with a maximum value Pearson R 
of 0,218 in the group 2011–2014 and a minimal Pearson 
R of 0,075 in the group 2012–2015 (Fig. 1).

Finally, for the correlations between the knowledge and 
clinical skills components, there was a positive correla-
tion in all the groups starting after 2013 (Table  2). The 
correlation between these two components of assessment 
was also weaker than between clinical skills and profes-
sionalism; interestingly, data shows a clear progression in 
this correlation as there was no significant correlation in 
the first two groups, but over time it emerged a statisti-
cally positive correlation that reached a maximum value 
Pearson R of 0,440 in the group 2016–2019 (Fig. 1).

Analysis of the evolution during the clinical years 
of the correlation between different instruments 
of assessment
One crucial question addressed in the present study was 
whether there were significant variations of these cor-
relations along the students’ progress in their clinical 

Table 1  Correlation analysis between three components of 
assessment: Knowledge, Clinical Skills and Professionalism

Variable Professionalism Clinical Skills

1. Professionalism Pearson’s r —

p-value —

2. Clinical Skills Pearson’s r 0.617 —

p-value  < .001 —

3. Knowledge Pearson’s r 0.154 0.159

p-value  < .001  < .001

Table 2  Correlation coefficients between three assessment components: Knowledge, Clinical Skills and Professionalism, over 10 years, 
by cohorts

* p < 05
** p < 01
*** p < 001

2011–2014 2012–2015 2013–2016 2014–2017 2015–2018 2016–2019 2017–2020 2018–2021

Knowledge - Clinical Skills -0.032 -0.055 0.187*** 0.406*** 0.190*** 0.440*** 0.253*** 0.099*

Knowledge - Profissionalism 0.218*** 0.075 0.148*** 0.197*** 0.158*** 0.096* 0.204*** 0.183***

Clinical Skills - Profissionalism 0.516*** 0.734*** 0.485*** 0.673*** 0.627*** 0.631*** 0.596*** 0.694***
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training. Figure 2 reveals that there was stability between 
the 3rd and 6th years regarding the correlations involv-
ing the Knowledge component. Interestingly, there was 
an increase in correlation between the beginning and 
the end of clinical training between Professionalism and 
Clinical Skills (from 0,572 to 0,687).

To further understand the reasons underlying the 
increase in correlations between the Clinical Skills com-
ponent and the Professionalism components, we per-
formed a separate analysis focusing on the instruments 
used to assess Clinical Skills: the OSCE and the CComp-
Scale. As shown in Fig. 3, there is a marked increase in 
the correlation of the performance between the OSCE 
and the ProfScale (z = 3.782; p = 0.00016), the OSCE and 
the CCompScale (z = 4.145; p < 0.0001) and the Prof-
Scale and the CCompScale (z = 9.582; p < 0.0001) from 
the beginning of the clinical training (3rd-year students) 
and its end (6th-year students). In contrast, there were no 
significant changes throughout the clinical training in the 
correlations involving the Written Exams. The correla-
tion between the Written Exams and the ProfScale was 
previously presented in Fig. 2 (described as “Knowledge 
– Professionalism”), showing there were no significant 
differences between the 3rd and 6th years.

Discussion
In this study, we explored the overall correlations 
between different assessment components and instru-
ments to better understand how these components are 
connected and how they evolve during pre-graduate 
medical training. First, we focused on the correlation 
and its evolution over time between three main compo-
nents: Professionalism, Clinical Skills, and Knowledge. 

Afterward, we analyzed the evolution of the correlations 
of these components between the beginning and the end 
of clinical training.

As for the first aim of this study, it is important to 
mention that the strength of the correlation between 
different measures is relevant for the underlying con-
struct being measured because it can provide insight 
into the degree to which the measures measure the 
same thing. If the correlations are strong, it may indi-
cate that they are measuring a similar underlying con-
struct; on the other hand, if the correlations are weak, 
it may indicate that they are measuring different con-
structs or that there is some other factor influencing 
the relationships between the measures. Moreover, it 
can help us to determine the reliability of the meas-
ures we are using. If the correlations between different 
measures are strong, it may indicate that the meas-
ures are reliable and that they are providing consist-
ent results; in contrast, if the correlations between the 
measures are weak, it may indicate that the measures 
are not reliable and that the results we are getting may 
be inconsistent or unstable. These concepts can be 
particularly important in the context of evaluating the 
effectiveness of an intervention or educational pro-
gram, as changes in the correlations between different 
measures may indicate changes in the underlying skills 
or abilities being targeted by the intervention.

In the first analysis of this study, we found a posi-
tive correlation among the three main components of 
assessment, which is in line with previous studies [7, 
9, 14, 17, 24, 29]. This analysis shows a medium cor-
relation between Professionalism and Clinical Skills 
and a weaker correlation between the Knowledge 

Fig. 1  Evolution of correlation strength between assessment components over 10 years
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component and both the Professionalism and Clini-
cal Skills components. The fact that all components 
are correlated suggests an alignment between them 
and that one component can share similar charac-
teristics with the other, which goes in line with the 
meaningful and the integrated learning theories pro-
posals. For example, for a student to be successful in 

their clinical skills practice, they must possess a foun-
dational knowledge basis to be able to adapt to the 
situation. On the other hand, it is also important to 
consider, especially where the correlation is stronger, 
the possibility of an excess of contamination between 
the different types of latent variables that those com-
ponents are trying to measure.

Fig. 2  Evolution of the correlation between different assessment components between the beginning and end of training

Fig. 3  Evolution of the correlation between the OSCE and the Clinical Competence Scale and the different assessment instruments 
between the beginning and end of training
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The second aim of this study was to measure the longi-
tudinal variation in correlations between different assess-
ment components, which refers to the changes in the 
strength of the relationship between these components as 
they are measured at different points in time. It is impor-
tant to consider longitudinal variation in correlations 
when interpreting the results of assessments, as varia-
tions in the strength of the relationship between different 
measures may indicate changes in the underlying con-
struct being measured. This can be particularly impor-
tant when assessing the effectiveness of an intervention 
or educational program, as variations in the correlations 
between different measures may indicate changes in the 
underlying skills or abilities being targeted by an inter-
vention. These variations might also be of interest in 
predicting the performance of a group of students. For 
example, if the correlations between exams and clinical 
skills are strong early in medical school but weaken as 
students’ progress through their education and begin to 
apply their knowledge in clinical settings, it may be less 
reliable to predict students’ clinical skills based on their 
exam performance alone; instead, a range of assessment 
methods, including evaluations during clinical rota-
tions and case-based learning, may be more predictive 
of future clinical skills. It is, thus, important for medical 
schools to consider the value of longitudinal variation in 
correlations between different components of assessment 
and to use a range of assessment methods to ensure that 
students are being adequately evaluated and prepared for 
future clinical practice. The variation of the correlation 
coefficients between the reported components can be 
explained by examining the specific trends and changes 
observed over the years in the longitudinal analysis.

Regarding Clinical Skills and Professionalism, the cor-
relation coefficient remained consistently positive and 
statistically significant across all groups from 2011 to 
2021, indicating a stable relationship where students who 
performed well in clinical skills also tended to demon-
strate strong professionalism. Although there was some 
variation, the correlation remained medium to strong, 
suggesting that these two components are closely related 
and that their relationship is robust over time but also 
raising the question if there is an excess of information 
crossing between these components. This type of obser-
vation calls for a reappraisal of the process through which 
these assessments occur and eventually leads to a change 
in how instruments are being applied and increasing fac-
ulty development programs.

In the case of Knowledge and Clinical Skills, in the 
first two groups, there was no significant correlation; 
however, starting from the groups after 2013, a positive 
and statistically significant correlation began to emerge 
and showed a clear progression, reaching a maximum 

Pearson r value of 0.440 in the 2016–2019 group. This 
suggests that over time, as students progressed through 
their training, the relationship between their theoreti-
cal knowledge and clinical skills became stronger. This 
phenomenon can be explained by several factors: on one 
hand, the medical school was introducing the routine use 
of clinical vignettes in the written exams, with a simulta-
neous reduction of memory based items, that proved to 
be more discriminative; on the other hand, as the OSCEs 
were starting to be implemented in the medical school, 
there were some discrepancies between the assessors that 
may have introduced some bias in the scoring of these 
exams, that were mitigated through the development of a 
specific faculty development program.

At last, in the case of Knowledge and Professionalism, 
the correlation coefficient was generally weaker suggest-
ing that while there is a positive relationship, it is less 
pronounced. The variability observed in the correla-
tion coefficient throughout time could indicate that the 
relationship between knowledge and professionalism is 
more susceptible to fluctuations due to various factors, 
such as changes in curriculum, teaching methods, or 
assessment criteria during those periods. However, the 
authors believe that this positive correlation, even as a 
weaker correlation, is noticeable in two components that 
measure quite distinct, and apparently not related, con-
structs; one explanation it that this relationship is medi-
ated by other factors (e.g., highly professional students 
may be more motivated to seek out opportunities to 
learn and improve their skills) [1, 13, 22]. Nevertheless, 
it is important to consider the context in which the cor-
relation is observed and to carefully examine the nature 
of the relationship between professionalism and knowl-
edge. It may be helpful to gather additional data from 
other institutions in future research to understand the 
relationship between these two constructs better and to 
identify any potential mediating or confounding factors 
that may be influencing the relationship. This can inform 
the development of strategies to support the professional 
development of individuals and to promote knowledge 
acquisition.

Importantly, the correlation between these measures 
can vary over time as students’ abilities change. Thus, 
the third and final aim of the present study was to ana-
lyze the evolution between the beginning and the end 
of the training of the clinical cycle. Here, we noticed the 
relevance of the evolution in the correlations involv-
ing the clinical skills component, with a special interest 
between the professionalism component. In fact, this is 
a relevant result given that the group, the assessors, and 
the assessment methods remained relatively stable along 
time; for this reason, we decided to further analyze the 
different assessment methods used to assess clinical 
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skills. We found that there is stability between the written 
exams (that assess the knowledge component) and the 
other assessment methods used to assess clinical skills 
(OSCE and CCompScale), which confirms the existence 
of a common cognitive dimension in these instruments. 
Interestingly, all the other assessment methods (OSCE, 
CCompScale and ProfScale) showed a significant increase 
in the strength of the correlation between the 3rd and 
6th year. We believe that this finding confirms the initial 
hypothesis that students during clinical training evolve in 
a multidimensional way that converge in a more coher-
ent overall performance, with an approximation of per-
formance amongst major competences such as Clinical 
Skills and Professionalism. To the best of our knowledge, 
the literature is scarce regarding the correlation between 
these two components, although some authors highlight 
the importance of one to the other, with significant posi-
tive correlations during medical school [10, 16].

Limitations
There are some limitations that should be considered 
when interpreting these results. First, this work took 
place in only one institution, lacking the variation in con-
text. Second, the results regarding the Professionalism 
assessment and the Clinical Skills assessment with the 
use of the ProfScale and the CCompScale must be analy-
sis with the knowledge that both these scales are assessed 
at the same time in a retrospective manner and by the 
same single assessor creating an excessive contamination 
between scales. In the future, similar analysis of other 
institutions will provide more insightful information and 
a better understanding of the patterns here described; 
also, different, and more independent assessment strat-
egies for the Professionalism and Clinical Skills should 
be considered. Third, the authors recognize that other 
types of analysis could be made to assess the data here 
presented, such as a latent growth model analysis and the 
calculation of the deattenuated correlation coefficient; 
however, due to the heterogenicity and the complexity of 
the data, the authors considered that this type of analy-
sis would raise other difficulties. And fourth, although 
our study’s curricular units follow a sequential order and 
no significant simultaneous events were registered, we 
acknowledge that potential confounding variables, may 
not have been fully accounted for.

Strengths and future directions
This study’s strengths lie in its comprehensive analysis 
of the longitudinal correlations between different assess-
ment components in medical education, including a large 
sample size and an extended timeframe. By examining 

the relationships between Professionalism, Clinical Skills, 
and Knowledge, the study provides valuable insights into 
how these dimensions interact and evolve throughout 
medical training. The findings highlight the importance 
of using diverse assessment methods to capture the mul-
tifaceted development of medical students, ensuring that 
evaluations are both reliable and reflective of students’ 
holistic growth. For future directions, research should 
explore these correlations in different educational con-
texts and investigate potential factors influencing these 
relationships. Also, future research could benefit from 
employing regression analysis or partial correlation coef-
ficients to explore the contributions of potential con-
founding variables. Additionally, medical schools should 
consider refining assessment instruments and faculty 
development programs to enhance the alignment of their 
evaluation processes, ultimately contributing to better 
educational planning and improved outcomes for medi-
cal curricula.

Conclusions
With this work we propose that the development of dif-
ferent components of medical training is interconnected 
and integrated in a way that learning one component 
will affect the learning process of another. With focus 
on the assessment methodology, we also highlight the 
importance of understanding how different assessment 
components and instruments relate to be able to adjust 
assessment programs and measure the impact of educa-
tional interventions. Ultimately, this framework within 
an institution allows to better monitor and verify the 
quality of programmatic assessment processes.
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