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Abstract
Background: The Progress Test (PT) is a formative evaluation used to analyze student progress
throughout medical undergraduate studies. Further, classi�catory summative assessments are carried
out by graduates of medical programs worldwide, either to acquire a practicing license or to obtain a
vacancy in the Medical Residency (MR) selection processes. We aimed to identify whether PT
performance is related to performance in the MR selection process.   Methods: Physicians who attended
and graduated from a public university in the state of São Paulo, Brazil, between 2011 and 2014 were
assessed on the basis of voluntary participation in the PTs throughout their undergraduate program,
performance in the PT in their last year, performance in the multiple-choice test of MR, convocation in the
�rst classi�catory list, and approval for the MR selection. Descriptive statistics and comparison of scores
were performed using student’s t-test for independent and paired samples and the Pearson correlation
coe�cient.   Results: Of the 424 students, 374 participated in the PTs throughout their undergraduate
program and in the MR selection process. These graduates performed better in the PT than the 22 who
did not go on to MR (p < 0.05). Students who participated in all the PTs throughout their undergraduate
program demonstrated superior performance in MR than those 22 who did not participate regularly (p <
0.0001). Among the 374 trainees, the average performance level for the PT was lower than that for their
multiple-choice test for MR, both overall (p < 0.05) and separately by year (p < 0.0001); moreover, there
was a strong correlation between PT performance and performance on the multiple-choice test. There
was greater approval in MR among graduates whose mean score on the multiple-choice test was above
that in the PT (p < 0.0001).   Conclusions: PT performance was related to performance in the MR
selection process for the study period; there was a strong correlation between student performance in the
PT and the multiple-choice test in MR. Students with multiple-choice test results for MR that were below
the average performance level in the PT were less frequently approved in the MR selection process.

Background
The student learning assessment process should permit students to identify their di�culties in order to
help them overcome their shortcomings. This process should also allow teachers to use student
performance as a tool to improve instruction to meet their students’ needs [1]. In this context, there are
three ways of evaluating the teaching and learning process [2]. The �rst is the diagnosis, or pre-test,
performed to obtain the cognitive dimensions of learning that students possess before starting an
educational process, and this de�nes whether students have the basic knowledge and cognitive ability
that are necessary to pursue new learning [2].

The second form of assessment is summative and is applied at the end of the subject or course of study
to identify whether students have acquired the skills necessary for the new stages of learning [3].
Summative assessment is traditionally performed by means of tests or discursive questions [3].

The third kind of evaluation is formative, is carried out during a teaching period, and includes the
teacher’s feedback on the student’s performance [4]. It aims to verify whether students understand each
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stage of the educational process by identifying the di�culties and learning possibilities in the cognitive
construction of knowledge throughout the undergraduate program [5]. This is the evaluation stage in
which instructors can learn from students’ learning results that can help them make changes to their own
teaching strategies.

In the medical �eld, the Progress Test (PT) is a formative assessment tool focused on clinical reasoning,
which seeks to identify the student’s progress throughout the undergraduate program [6, 7]. This
assessment allows students to have the necessary feedback about their progress, while identifying the
di�culties and providing the educational institution with input for the evaluation of the curricular model
used [8-10]. The questions are drafted in accordance with and in the context of medical practice, and their
purpose is to evaluate whether students meet the expected levels of knowledge for the practice of
medicine and to assess their ability to apply complex principles of reasoning, re�ection, and judgment in
resolving the questions, thereby avoiding the sole measurement of memorized information [11]. The PT,
as a mechanism for improving student performance, establishes new teaching and self-evaluation
strategies. It is widely recognized and utilized internationally by medical schools with different teaching
and learning methodologies [4, 12].

This instrument is an important complement for the assessment of students in different teaching and
learning methodologies, from the perspective of a longitudinal approach. The PT is performed at �xed
intervals, ranging from one to four times per year [6, 7]. It focuses on the evaluation of students’
knowledge and competencies over the years and is conducted at the same time by students of different
schooling levels. Moreover, the PT can also be used for summative purposes [6, 7].

The PT was produced through a collaborative and multicentric approach, intended to be administered by
medical schools worldwide. Through simultaneous application in different partner schools, the PT
promoted increased e�ciency and reduced test administration costs [6, 7]. When the PT is performed
multicentrically—in a consortium of several medical schools from the same or different countries—an
extensive database of evaluations is created [6-8]. Database consortia such as these provide larger
datasets from which educators can detect patterns and create new instructional methodologies to meet
students’ needs. These robust databases can be used to provide students with important feedback
regarding their strengths and weaknesses in terms of their knowledge [8, 9]. The partnership among
schools has contributed to the development of high-quality questions because question writers, reviewers,
and test administrators can share their expertise to develop a more comprehensive set of questions [11].

The number of questions used in the PT depends on the consortia designing and implementing them.
The Dutch and German consortia, among others, include 200 questions. Others, such as the Canadian
consortia, use 180; 120 questions are included on the PT in the United Kingdom. The number of
questions varies according to the frequency with which the tests are administered, and, since they are
very short, they may underrepresent the curriculum contents, thereby reducing the content validity of the
PT [6, 7]. In Brazil, these tests generally consist of 120 multiple-choice questions, each with four
alternative answers of which only one is correct. The total resolution time is four hours [13].
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However, after completing the course of study, graduates worldwide are faced with summative
assessments of a classi�catory nature; that is, assessments that enable the successful students to
acquire the right to practice the profession or to �ll a vacancy in the selection processes, such as Medical
Residency (MR) [14]. MR, as a required postgraduate program for physicians, unfolds with in-service
training, and is the most important model for the training of specialists [15]. It is considered the gold
standard of medical specialization education, directed toward the development of medical skills and
professional abilities in a quali�ed work environment [16].

In Brazil, the program accredited by the National Commission on Medical Residency provides the doctor
who performs the training with the title of specialist in the area in which he or she has worked [17]. The
average annual workload is 2,880 hours, for a number of years that varies according to the resident’s
specialty. There are more than one hundred accredited programs, with some allowing direct access, while
others require previous training [15, 16]. As a large number of recent graduates seek to join MR, there are
relatively few vacancies in reputable institutions in comparison to the number of trainees [18, 19]. In
certain �elds, including neurosurgery, dermatology, ophthalmology, and imaging diagnosis [18], openings
for the position are highly coveted by candidates. In other areas, there are more vacancies offered than
are �lled by demand from graduates, such as family and community medicine [19].

Thus, when considering MR as the primary training program for specialized medical practice, one must
recognize the fact that, over the years, there has been an increase in competition in the selection
processes in general. Therefore, it is crucial to verify during the medical course of study whether there is
any indication of particular student performance areas or scores that correlate with successful
performance in the selection process for MR.

Moreover, considering the current importance of the PT in the pedagogical context of medical schools
and the test’s characteristics, from the form of construction to its application, it is necessary to determine
the relationship between these two evaluations. One evaluation is formative, as the PTs are performed
throughout the medical course of study, and the other is summative, focusing on the selection processes
for MR, and both evaluate fundamental concepts at the conclusion of the medical course. Therefore, the
objective of this study is to identify whether student performance in the PT of their �nal year of study is
related to performance in the MR selection process. Speci�cally, we focus on the possible correlation
between students’ PT performance and their performance on the multiple-choice test (MC) leading to
selection in MR.

Methods
The present study’s quantitative research can be characterized as an analytical and cross-sectional study,
in which all students from the undergraduate medical school of a public university in the state of São
Paulo, Brazil, during the years 2011 to 2014, were analyzed. Students’ performance data for the PT and
the selection test for MR were requested from those responsible for the information, and the data were
stored ethically and con�dentially with prior authorization of the participating institution.
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The data regarding students’ performance in the PT were obtained from the coordinating body of the
interinstitutional consortium, which was constituted at that time by nine medical courses of study. The
PT of this consortium is applied once a year, and the participation of students is not mandatory. It
consists of 120 multiple-choice questions in the areas of general surgery (GS), internal medicine (IM),
gynecology and obstetrics (GO), pediatrics (PE), public health (PH), and basic science (BS), with the
questions divided equally among the areas of medical knowledge (20 questions each).

For the present study, the general performance of students in the PT during the last year of the course of
study and the performance on the questions of each of the �ve major areas—GS, IM, GO, PE, and PH—
were considered. The performance in BS was not considered since the study correlated the data of the PT
with the MR selection test, which did not have speci�c questions on BS content. Data on the performance
of the MR test were obtained from the coordinating body of the institution’s Medical Residency
committee.

These selection processes were prepared by professors at the institution itself and consisted of a test
composed of multiple-choice questions, similar to the PT, as well as an essay test and a practical test on
the �ve major areas. The multiple-choice test consisted of 80 questions, the essay test of 20 questions,
and both sets were divided among the common areas chosen for study. The practical test consisted of
one station from each area, totaling �ve stations of practical simulations [20].

The �rst phase consisted of two tests (MC and essay), with a total weight of 50, distributed as 25 for
each. The second phase (practical) test had a weight of 40. The third phase, with a weight of 10,
consisted of analysis and argumentation of the students’ curriculum vitae [20]. To participate in the essay
test and all other phases, candidates who occupied the �rst positions in the MC were selected at a ratio of
�ve candidates to one vacancy in each program [20].

In the period studied, the summative tests of the selection processes for direct access to MR chose
candidates for the available vacancies among the following specialties: anesthesiology, general surgery,
medical clinic, dermatology, medical genetics, infectious disease, family and community medicine,
occupational medicine, nuclear medicine, preventive and social medicine, neurosurgery, neurology,
obstetrics and gynecology, ophthalmology, orthopedics and traumatology, otorhinolaryngology,
pathology, clinical pathology/medicine laboratory, pediatrics, psychiatry, radiology and diagnostic
imaging, and radiotherapy [20].

This study focused on students’ performance on the MC since it has characteristics similar to those of
the PT. The data were analyzed from the viewpoint of overall performance, as well as the speci�c
performance in each of the major areas. We identi�ed the number of correct answers in the questions of
the �ve major areas of the PT in the last year of medical training and those of the MC of the MR selection;
then, these numbers were converted into scores from zero to ten to facilitate the understanding and
comparison of performances.
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The data of this study were analyzed by means of descriptive statistics, comparison of scores by means
of student’s t-tests for independent and paired samples, and the Pearson correlation coe�cient, using the
statistical GraphPad and the Statistical Package for the Social Sciences (SPSS) to present the data. This
research was evaluated and approved by the Research Ethics Committee of the State University of
Campinas.

Results
From 2011 to 2014, 424 physicians graduated from the medical school of the institution where this study
was conducted. Of these, 374 students (88.2%) participated every year in both the PT course and the
institution’s MR selection process. Twenty-two students (5.2%) participated in the entire PT
undergraduate program but did not participate in the institution’s MR selection process. An additional
twenty-two students (5.2%) did not participate in the six PTs but did participate in the MR selection
process. Six students (1.4%) did not participate in all six of the PTs, and they also did not participate in
the selection process for MR upon graduation (Fig. 1).

Initially, the performance means on the PT were compared between students who participated in the MR
test when graduating (mean = 6.65) and those who did not participate (mean = 6.20). It was observed
that students who participated in the MR test performed better on the PT than those who did not
participate in MR (p < 0.05) (Fig. 2).

The same comparison was made regarding student performance on the multiple-choice test for MR,
between students who participated in the six PTs (mean = 7.36) and those who did not participate
regularly in the PT during the course of study (mean = 6.35). Students who regularly participated in the
PT performed better on the multiple-choice test for MR, compared to those who did not regularly
participate in the six PTs (p < 0.0001) (Fig. 3).

The descriptive analysis of the sample is presented in Table 1, considering the general performance in the
�ve major areas.

Table 1. Descriptive analysis of students’ performances on the Progress Test and Medical

Residency
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  Progress Test   Multiple-Choice Test for Medical

Residency

Year n Min Max Average Standard

Deviation

  n Min Max Average Standard

Deviation
p>

2011 91 4.5 8.3 6.7 0.7239   91 4.8 8.5 6.8 0.8173

2012 94 3.6 8.6 6.1 1.0440   94 5.6 9.5 7.6 0.9091

2013 93 4.7 8.3 6.6 0.7370   93 5.1 8.9 7.3 0.8302

2014 96 5.2 8.4 7.1 0.6847   96 4.6 9.0 7.5 0.9435

 

As Fig. 4 illustrates, the average performance on the PT of all students in the outgoing classes from 2011
to 2014 was signi�cantly lower than the average performance on the MR multiple-choice test (p < 0.05).

It is also possible to observe that the mean PT performance of all students in this sample was
signi�cantly lower than the mean performance on the MC test of MR (p < 0.05), when analyzing the data
on outgoing classes from 2011 to 2014 separately (Fig. 5).

Next, the Pearson correlation coe�cient was used to identify whether there was a correlation between
students’ performance on the PT and the multiple-choice test for MR. A regression analysis of the
correlation of these data was also performed, and the results showed that there was a statistically
signi�cant correlation (p < 0.001) between these variables (Fig. 6).

Subsequently, the same data correlation analysis was performed separately for each outgoing class from
2011 to 2014, as shown in the correlation matrix in Table 2.

Table 2. Correlation matrix between performance on the Progress Test and the multiple-

choice test for Medical Residency
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  2011 2012 2013 2014

r (Pearson) 0.5884 0.6097 0.6705 0.4756

95% CI 0.4352 to 0.7085 0.4645 to 0.7230 0.5406 to 0.7691 0.3042 to 0.6173

R squared 0.3462 0.3718 0.4495 0.2262

P (two-tailed) <0.0001 <0.0001 <0.0001 <0.0001

N pairs 91 94 93 96

We observed a correlation between the overall performance on the PT and on the multiple-choice test for
MR in all groups from 2011 to 2014. We also conducted an analysis of the performance of students in
the outgoing classes from 2011 to 2014, in each of the �ve major areas of medical knowledge—GS, IM,
GO, PE, and PH—in order to identify whether the correlation between the assessments also occurred
among the questions speci�c to the areas of knowledge.

Fig. 7 provides a comparison of the means obtained from the PT questions and the MR multiple-choice
test, in each of the �ve major areas.

Table 3 presents a descriptive analysis of the performance of students in undergraduate classes from
2011 to 2014, by area of medical knowledge, in the PT and the multiple-choice test for MR.

Table 3. Descriptive analysis by area on the Progress Test and the multiple-choice test for

Medical Residency

  GS IM GO PE PH

  PT MR PT MR PT MR PT MR PT MR

Average 6.7 7.0 6.1 7.3 6.6 6.9 6.5 7.9 6.3 7.5

Standard

Deviation

1.396 1.250 1.367 1.518 1.321 1.337 1.486 1.223 1.373 1.213

Minimum 1.5 2.5 2.0 3.1 1.5 3.8 2.0 3.8 1.5 2.5

Maximum 9.5 10.0 9.0 10.0 9.5 10.0 9.5 10.0 9.0 10.0

Table 4 presents the correlation matrix for the performance of students in the outgoing classes from
2011 to 2014 by area of knowledge in the PT and in the multiple-choice test for MR.
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Table 4. Performance correlation by area on the Progress Test and the multiple-choice test

for Medical Residency

   GS IM GO PE PH

r

(Pearson)

0.0700 0.1648 0.1426 0.3710 0.2541

95% CI -0.0316 to

0.1702

0.0644 to

0.2618

0.0418 to

0.2405

0.2801 to

0.4553

0.1567 to

0.3466

R squared 0.0049 0.0271 0.0203 0.1376 0.0645

P (two-

tailed)

=0.1766 =0.0014 =0.0057 <0.0001 <0.0001

N pairs 374 374 374 374 374

The analysis of the questions by area of medical knowledge shows that the correlation between the areas
does not repeat the results found between the general performance of students in the sample in the PT
and in the MR multiple-choice test, nor does it repeat the results between the classes of 2011 to 2014
separately, as shown in Table 2. In all areas of knowledge, the Pearson correlation coe�cient (r) is weak.

The performance of students in the PT sample was then analyzed in relation to those performances
gathered in the �rst classi�cation list that were considered approved (having passed the test), and the
sample was also analyzed in relation to those who failed in the MR selection process for graduation. As
can be seen in Fig. 8, most of the failures demonstrated below-average performance on the PT.

In general, the PT sample students who performed well on the PT also performed well on the MC
questions of the MR test upon graduation. Of the 374 physicians who were selected for MR and who had
taken the six PTs, 253 who obtained a mean on the multiple-choice test greater than or equal to that of
the PT were approved, and 38 failed. Of those who obtained the lowest average, 30 were approved, and
53 were unsuccessful. There was a statistically signi�cant difference among the performances on the PT,
on the multiple-choice test for MR, and on the selection test for MR (p < 0.0001).

Discussion
Similar to other parts of the world, the selection process for accessing available posts for MR is very
competitive in Brazil, especially in renowned institutions. Finding an evaluative parameter for the medical
course of study that correlates with the performance on the MR selection test is relevant for training
institutions. This study correlates the performance on the PT with the selection test for MR. The analysis
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was performed primarily by correlating the scores obtained in the �ve major areas of the PT with the
multiple-choice test for MR, because both evaluate knowledge in the specialty �elds of GC, IM, PE, GO,
and PH through objective questions.

Although the PT and the MR selection test have different purposes (the �rst is primarily formative, and
the second is summative and classi�catory), the two tests aim to evaluate the general training of the
physician. A large majority of graduates in the classes included in this study (93.4%) participated in the
process for access to MR vacancies at the institution itself, which is considered one of the best in the
country. Of these, moreover, only 5.2% did not take the PT every year. This signi�cant level of participation
bene�tted the analyses presented in the study.

In any institution where the PT is administered, the aim is to assess the effectiveness of the structure and
content of medical curricula, as it is important to identify how students’ knowledge progresses during
their medical training. However, a German study [21] longitudinally and transversally observed the various
impacts on the acquisition of cognitive knowledge among the curricula that use the PT; the study
correlated the evolution of the tests with the serial exams necessary to obtain a professional license. The
study showed that medical students who demonstrated ascending growth through administrations of the
PT during the undergraduate course of study also had better performance on national exams at the end
of the licensing training cycles for the medical profession. The correlation with the PT was established,
even though there were oral tests at the end of the �rst and last of the three evaluation cycles for
licensing but no oral tests as part of the PT [21].

According to the German study [21], the importance of PT should be valued in the construction and
development of students’ knowledge. However, the authors highlight other in�uences on high levels of
success in such exams, such as the training school, the in�uence of teachers in knowledge construction,
and the e�ciency of the school curriculum.

Among the expectations and practical aspects of the PT is the reduction of student anxiety before the
summative evaluations [7]. This element was initially highlighted in a study conducted at McMaster’s
University. This study evaluated the stimulus that undergraduates presented when studying continuously
to prepare for the medical exams held at the end of the course of study, as well as to prepare for the
licensing exams for becoming professionals (which are given in several countries) [7]. There is no
documentation of the same effect on the performance of screening tests for MR, although our results
point to better performance on the MR multiple-choice test among students who took their PT regularly
throughout the course of study. Future research could investigate anxiety reduction as a feature of
regularly participating in the PTs.

Our study also demonstrates that there was a correlation between the interinstitutional tests prepared by
teachers of nine medical schools and the tests for selection into MR prepared by teachers of the testing
institution. This study was conducted in a Brazilian medical school and shows that students who
participated regularly in the PT, consisting of 88.2% of the graduates of the four groups studied, had
superior performances on the multiple-choice test for MR, compared to those who did not participate
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regularly. Those with regular participation showed higher means on the MR multiple-choice test when
compared with the PTs, even when compared according to specialty areas, corroborating the German
study that refers to the in�uence of the PT on performance for exams taken afterward. It is likely that
other factors, such as greater dedication to selective evaluation and dedication to studies in the period
between the PT and the selection process for MR, are also related to better performance on the multiple-
choice test for MR.

Another relevant aspect of this study was that students who annually performed in all the PTs presented
higher means and better performances on the multiple-choice test for MR, which highlights the
importance of regular participation in this evaluation, even if it is voluntary. Most students who failed the
MC test had below-average performance on the PT, with a strong statistical difference between them. The
correlation of observed performance on the PT with the selection test for MR highlights the potentially
summative character of the PT. Correlating performance between the PT and the MR test may also
contribute to the improvement of curricular education, as both tests are intended to assess the general
training of the physician.

Conclusions
The performance on the PT in the last year of medical training by students who had participated in this
evaluation regularly throughout the course of study was related to their performance in the MR selection
process. There was a strong correlation between overall student performance on the PT and the MR
multiple-choice test, with students who demonstrated below average performance on the PT being less
successful in the MR selection process.
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Figure 1

Distribution of Progress Test participants and/or the selection process of the institution’s Medical
Residency program
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Figure 2

Progress Test performance among students who did or did not participate in Medical Residency selection
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Figure 3

Performance on multiple-choice exams and Progress Test participation throughout the course of study

Figure 4

Comparison of performance on the Progress Test and multiple-choice test for Medical Residency
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Figure 5

Annual performance on the Progress Test and the multiple-choice test for Medical Residency
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Figure 6

Regression between students’ performance on the Progress Test and the multiple-choice test for Medical
Residency
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Figure 7

Performance by area in the Progress Test and multiple-choice test for Medical Residency
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Figure 8

Progress test and multiple-choice test performances among those who passed or failed residency tests


