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RESUMO
Introdugdo: O Niicleo de Apoio Pedagdgico Interinstitucional Sul II (Napisul 1I) foi estabelecido em
agosto de 2010 com o apoio da Associagio Brasileira de Educagdo Médica (Abem), tendo o propdsito
especifico de formulagio, implementagio e andlise do teste de progresso. Objetivo: Verificar se os re-
sultados do teste de progresso podem ser usados como indicador para melhorar a qualidade do curso de
Medicina. Métodos: Foram realizados trés estudos transversais institucionais durante os trés anos
da aplicagdo deste teste no curso de Medicina da Universidade do Extremo Sul Catarinense (Unesc),
localizada na Regido Sul do Brasil. Todos os participantes do estudo eram estudantes de graduagio em
Medicina na Unesc e haviam feito o teste de progresso em 2011, 2012 e 2013. A andlise estatistica foi
realizada com um nivel de confianga de 95%. Resultados: A adesdo média ao longo dos trés anos va-
riou de 91,8% a 100%. Em 2011, o curso de Medicina da Unesc obteve classificagdo igual ou superior
a média dos oito cursos que compdem o Napisul 11 até a oitava fase e ficou abaixo da média na quinta
e sexta fases. Em 2012, a Unesc novamente foi classificada com desempenho mediano até a sétima
fase. Na oitava fase, a classificagio da Unesc foi significativamente maior do que a média global, e
assim, na quinta fase, o curso ndo diferiu da média do grupo. No entanto, na sexta fase, a classificagio
do curso foi significativamente inferior a média. Em 2013, a Unesc foi novamente classificada com
desempenho mediano até a oitava fase, e nas tiltimas trés fases o curso foi classificado acima da média.
Conclusao: O teste de progresso é um excelente indicador para os gestores, pois pode ser usado para
desenvolver intervengoes para melhorar a qualidade dos cursos. Apds a aplicagio do primeiro teste
foram realizadas mudangas no curso de Medicina da universidade. Testes posteriores demonstraram

a eficdcia dessas mudangas.
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ABSTRACT
Introduction: The Niicleo de Apoio Pedagdgico Interinstitucional Sul II (Napisul 1I) was established
in August 2010 with the support of the Brazilian Association of Medical Education (Abem) with the
specific purpose of formulating, implementing and analyzing the progress test. Objective: To verify
whether the results of the progress test can be used as an indicator to improve the degree course in
medicine. Methods: We performed three cross-sectional studies of institutional households during
the three years of the application of the test in the medical school at the University of Extremo Sul
Catarinense (Unesc), South Brazil. All participants in the study were undergraduate students in
medicine at the Unesc who had taken the progress test in 2011, 2012, and 2013. Statistical analysis
was performed with a 95% confidence level. Results: Mean adherence over the three years ranged
from 91.8% to 100%. In 2011, the medical program at the Unesc ranked equal to or above the average
for the eight Napisul 11 schools until the eighth stage and ranked below average in the fifth and sixth
years. In 2012, the Unesc again was ranked in the average range until the seventh stage. In the eighth
stage, the Unesc’s ranking was significantly higher than the overall average, and thus, in the fifth
year, the school was on par with the group average. However, in the sixth year, the school’s ranking
was significantly below average. In 2013, Unesc was again ranked in the middle of the group until
the eighth phase, and in the last three phases, the school was ranked above average. Conclusion:
The progress test is an excellent indicator for managers, as it can be used to develop interventions to
improve the quality of the courses. After the first test was administered and changes in the school’s

courses were implemented, subsequent tests demonstrated the effectiveness of the changes.

INTRODUCTION

Assessment of knowledge remains a major problem in medi-
cal education. Progress testing, quite popular in the Nether-
lands and other countries for several years, only recently has
been valued as an evaluation tool in Brazilian educational ins-
titutions. Progress testing has been used by medical schools
that have implemented curriculum changes, by some gradua-
te programs and by some individual courses'*.

This technique was first applied in the early 1970s at the
University of Missouri — Kansas City School of Medicine and
at the University of Limburg, the Netherlands’.

Progress testing is a longitudinal assessment process in
which medical students participate during their undergradu-
ate years. It is a very valuable instrument for monitoring the
students” advancement®.

The progress test consists of questions that address the
medical knowledge considered essential for the last year of
the medical program. The content of the test items is based on
national curriculum guidelines for medical schools instituted
by the Ministry of Education and Culture. The extant literatu-
re on medical education suggests that there are different ways
of creating and implementing Progress testing'*’.

A progress testing was applied twice a year to all students
from 2001 to 2004 who were enrolled at the University of Sdo
Paulo School of Medicine. The results suggested a progressive
cognitive gain from first to sixth year in all eight tests, that
is, there was an improvement within every year < .0001). The

improvements were better for basic sciences (taught during
the first 2 years), clinical sciences (P < .0001), and clerkship or
rotation (P < .0001). There was no difference in the test perfor-
mance between men and women®.

The first interagency nucleus for medical education in
Brazil includes seven schools from Sao Paulo, one from Pa-
rand and one from Santa Catarina. This group of schools is in
its tenth edition of the progress test. The second interagency
group, the Ntcleo de Apoio Pedagégico Interinstitucional Sul
II, which is composed of six schools from Santa Catarina and
three from Parana, is in its fourth edition of the progress test.
With the support of the Brazilian Association of Medical Edu-
cation (Abem), another nucleus of schools has been created
in other states of the country. In both of the aforementioned
groups, the progress test is composed of 120 multiple choice
questions, each with four options, that assess student know-
ledge in seven principal areas of medicine (gynecology and
obstetrics, surgery, internal medicine, pediatrics, public heal-
th, basic sciences, and bioethics). Every participating institu-
tion has a general coordinator and teachers for each principal
area of knowledge who prepare questions for the progress test
that adhere to a specific format, afford pedagogical rigor and
include a matrix of references, presenting the justification for
each question and a bibliography that is available to students
after the administration of the test. All coordinators and their
teams meet on a pre-specified date for a review of the final
test. This test is applied during the first week of October in
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all the Ntcleo de Apoio Pedagdgico Interinstitucional Sul II
institutions, simultaneously.

The medical school of the University of Extremo Sul Ca-
tarinense, one of the institutions in the Ntcleo de Apoio Pe-
dagoégico Interinstitucional Sul II, participated in all editions
of the progress test that were administered between 2011 and
2014. This study aimed to verify that the an analysis of the
results of the 2011, 2012 and 2013 editions of the progress test
can be used as indicators to improve the graduation rate from
University of Extremo Sul Catarinense’s medical school.

METHODS

Three cross-sectional observational studies of institutional
aggregates were performed, and all student results were
analyzed. All students who participated were invited to parti-
cipate in the test voluntarily from the first to the twelfth stages
of the course for the period 2011 to 2013. The scores of those
students who answered the test items inappropriately were
excluded, for example, those who marked a unique alternati-
ve for all questions or more than 50% of the test without res-
ponding. The dependent variable was the degree of knowled-
ge in medicine, and the independent variables were the seven
areas of medicine and year of graduation. In our group there
were two PBL schools and six non-PBL schools.

The items were developed by professors from different
subject and sent to a committee of professors from various are-
as (basic sciences, surgery, medical clinic, obstetrics and gyne-
cology, pediatrics and public health), who chose the items to be
applied based on the curriculum determined by the Ministry
of Education and Culture for students during undergraduate
medical school course. The test consisted of 20 items in each
area. The degree of difficulty was assumed by the Commission
that prepared the test. The degree of difficulty, discriminative
capacity and Cronbach’s alpha were calculated retrospective-
ly, using only the responses of the students of the sixth year.

The questions degree of difficulty was calculated by the
number of correct answers by students: when less than16%
of students answered correctly, they were considered very di-
fficult; between16-40% were considered difficult, between 41-
60% were considered medium, between 61-85% were conside-
red easy and more than 85% were classified as very easy. The
criteria used to define the questions degree of discrimination
were the number of correct answers: < 10% = weak, 10-20% =
poor, 21-40% good, 41-60% = very good and >60% = excellent.

The scores presented are the averages of the percentage of
correct answers for each student in the test and in each area of
knowledge, and the predictor variable is the stage of the cour-
se. There were no significant differences according to gender.
The improvement in knowledge was measured according to

the analysis of the percentage of correct answers of each year
of the course. To compare the mean scores, we used the Mann-
-Whitney-Wilcoxon test, with a 0.05 level of significance.

The research was approved by the Ethics Committee for
Research on Humans of the University of Extremo Sul Catari-
nense, number 625.470/2014.

RESULTS

The mean participation of students on the progress test was
above 90%. Figure 1 shows a predominance of easy questions
and means in three years of test application and Figure 2 shows
that the degree of discrimination of the questions was good.

FiGURE 1

A: student presence: means in three

years of test application B: degree of
discrimination of the questions

2011 w2012 w2013

m 2011 w2012 2013

very easy  easy middle  difficult very dificult

The reliability of tests, internal consistency (Cronbach’s o)
was above 80% for all years. With respect to first test in 2011,
the medical school of University of Extremo Sul Catarinense
had 419 (60.2% female) matriculated students, and 98.3% were
administered the test.
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TaBLE 1

Comparison of the overall performance of Unesc versus Napisul II

1st stage (34)39.8 5.3 (113) 40.2 + 6.6 0.747 (49) 38.6 £ 5.5
2nd stage (36)43.1 £ 6.6 (324)43.7 £ 6.7 0.610 (32)42.0+5.2
3rd stage (40) 445+ 6.9 (107) 442 £ 6.3 0.803 (32)424+73
4th stage (33)484 + 6.7 (315) 49.6 £ 6.9 0.341 (35)46.3 £ 6.8
5th stage (36)57.7 +7.4 (106) 54.7 + 8.1 0.052 (41)53.5+8.1
6th stage (34)584+7.9 (326)57.1 £ 8.8 0.409 (29) 584 £9.3
7th stage (31)57.7+7.6 (80) 58.4 +9.4 0.712 (35)61.1 +11.4
8th stage (35) 63.3 +8.9 (301) 61.4 = 8.6 0.219 (32)70.0 £9.1
9th stage (37)57.3 6.8 (97)61.2£9.7 0.027 (31) 64.6 +7.8
10th stage (36)64.1+7.8 (320) 67.3 £9.2 0.046 (35)72.6 +11.3
11th stage (33)67.0+9.7 (74) 68.1+85 0.555 (38) 629 +9.4
12th stage (27)65.9+9.2  (276)71.3 +11.8 0.022 (34) 66.1 +10.3

(132)39.3 +54 0.442 (47)378+50  (116)387+55  0.333
(308) 42.7 £ 5.6 0.499 (57)39.8+50  (387)412+54  0.066
(108)43.0 £ 7.3 0.684 (50)414£55  (137)428+60  0.151
(319)47.8 = 7.4 0.252 (47)437+67  (319)459+59  0.020

(94) 52.5 + 8.4 0.521 (47)499 + 64  (88)49.8+738 0.940
(304) 56.1 + 8.9 0.186 (46)51.4+67  (318)51.6+80  0.872
(78) 60.5 + 10.0 0778  (25)527+111  (90)53.5+9.4 0.718
(285)637+117 0003  (43)57.7=109 (282)57.2+9.6  0.755
(94) 63.3 + 10.2 0517 (50)61.1+7.6  (108)614=9.1  0.840
(281) 68.6 = 9.5 0022  (42)693+11.8 (310)64.1+11.0  0.005
(85) 69.8 + 11.7 0002  (32)649+105 (93)62.8+11.3 0358
(91)725+117 0002  (47)747+144 (300)69.8+130  0.018

FIGURE 2

Discriminative capacity of questions of test items

m2011 m2012 © 2013

—

excellent

very weak weak good very good

Compared to the overall average of that schools that made
up the Ntcleo de Apoio Pedagdgico Interinstitucional Sul II,
University of Extremo Sul Catarinense recorded a significantly
lower average performance in the ninth (p = 0.027), tenth (p =
0.046) and twelfth (p = 0.022) stages and demonstrated no statis-
tically significant difference in the other stages (p >0.05) (Table 1).

Regarding the performance by area in 2011, students in
the eighth stage of the University of Extremo Sul Catarinense
medical program demonstrated an average number of right
answers that was significantly higher than that obtained by
other institutions in the Nticleo de Apoio Pedagdgico Interins-
titucional Sul II in bioethics (p = 0.011), while in the other sta-
ges, there were no significant differences (Table 2).

In basic sciences, there was no significant difference be-
tween the University of Extremo Sul Catarinense medical
students (group 1) and those in the other eight the Ntcleo de

Apoio Pedagégico Interinstitucional Sul II schools (group 2)
(Table 2). Regarding surgery, the group 1recorded a significan-
tly higher than average performance in the fourth (p = 0.001)
and fifth (p = 0.038) stages and a lower than average perfor-
mance in the ninth (0.002) and twelfth (p = 0.001) stages (Table
3) compared to group 2. With respect to internal medicine, in
the eighth stage, the University of Extremo Sul Catarinense
group performed better than the Nticleo de Apoio Pedagégico
Interinstitucional Sul II students (p < 0.001) (Table 3).

The medical students from the University of Extremo Sul
Catarinense demonstrated results significantly higher in the
fifth (p = 0.001) and sixth (p < 0.001) stages in the area of gy-
necology and obstetrics but significantly lower (p = 0.014) in
the fourth stage (Table 4). On the other hand, there were no
statistically significant differences between the two groups of
students in the field of pediatrics (Table 5).

In the area of public health, the University of Extremo Sul
Catarinense students’ performance was significantly lower in
the fourth (p = 0.042), fifth (p = 0.024), sixth (p = 0.005), ninth
(p = 0.012), tenth (p = 0.001) and twelfth (p = 0.013) stages. In
the other stages, there were no significant differences (Table 5).

In 2012, the year of the second progress test, the medical
school of University of Extremo Sul Catarinense had 434 (60%
female) matriculated students, 97.4% of whom were adminis-
tered the progress test.

Compared to the overall average of the Ntcleo de Apoio
Pedagoégico Interinstitucional Sul II schools, the University of
Extremo Sul Catarinense recorded a significantly higher than
average performance in the eighth (p = 0.003) and tenth (p =
0.022) stages, and results below the average performance of
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TABLE 2

Performance comparison of Unesc versus Napisul II by area: Bioethics and Basic Sciencies

Bioethics
1st stage (34)2.7+1.3 (113)29 £ 1.3 0.433 49)6.0+1.1 (132)4.0+1.2 <0.001 47)2.8+1.1 (116) 3.0 £ 1.0 0.263
2nd stage (36)3.2+1.2 (324)31+1.1 0.608 (32)40+12  (308)4.1+1.0 0.598 (57)2.8+0.8 (387)2.8+0.9 0.999
3rd stage (40)2.8 +1.0 (107)29 + 1.1 0.616 (32)34+1.2 (108) 4.1 +1.3 0.007 (50)2.7 + 0.9 (137) 3.0 £ 1.0 0.064
4th stage (33)32£12 (315)35x12 0.173 (35)39+11  (319)45+1.1 0.002 (47)29+13  (319)32+1.1 0.089
5th stage (36) 3.8+ 1.0 (106) 3.7 £ 1.1 0.631 41)3.7+1.2 94)44+1.2 0.002 (47)3.1+0.9 (88)3.2+1.0 0.568
6th stage (34)40+12  (326)39+1.1 0.617 (29)48 08  (304)4.9+1.0 0.602 (46)31£09  (318)35+1.1 0.019
7th stage (31)33+1.2 (80)3.8+1.2 0.051 (35)4.9 +1.0 (78)4.9 + 0.9 0.999 (25)3.7+1.2 (90)3.8+1.1 0.694
8th stage 35)4.4+1.1 (301)3.9+1.1 0.011 (32)5.4+0.8 (285) 5.0 + 1.0 0.030 (43)42+1.3 (282)3.8 +1.2 0.045
9th stage 37)3.6+1.2 97)3.7+1.2 0.667 (31)5.3+0.7 (94) 5.0+ 0.9 0.093 (50)4.2 +1.2 (108) 4.4+ 1.1 0.303
10th stage 36)39+1.2 (320)4.0 + 1.1 0.609 (35)5.5+0.8 (281) 5.2+ 0.9 0.061 (42)44+1.2 (310) 3.8 +1.2 0.003
11th stage 33)4.2+1.1 (74)4.1+£1.0 0.644 (38)5.0+1.1 (85)5.2+1.0 0.322 (32)45+0.8 93)39+1.1 0.005
12th stage (27)39+16  (276)42+13 0.264 (34)51£09  (291)52+08 0.497 (47)48+11  (300)41+12  <0.001
Basic Sciences
1st stage (34)52+19 (113)5.2 + 1.8 0.999 (49)4.8 +2.0 (132) 5.0 1.2 0.413 47)6.2+21 (116) 6.3 £ 2.1 0.783
2nd stage (36)5.6 +1.7 (324)6.1 1.9 0.131 32)71+19 (308) 6.1 2.2 0.014 (57)6.5+2.2 (387)7.5+23 0.002
3rd stage (40) 6.8 + 1.8 (107) 6.4 2.0 0.270 (32)6.9+25 (108) 7.0 £ 2.3 0.833 (50)7.1+1.9 (137) 7.6 £2.1 0.141
4th stage (33)6.7+2.4 (315) 7.1 +2.2 0.325 (35)7.1+19 (319)7.9 +2.3 0.048 47)75+2.6 (319)8.3+24 0.036
5th stage (36) 8.6 +2.3 (106) 7.9 £ 2.1 0.094 (41)8.6 +1.7 (94) 8.6 +2.4 0.999 (47)8.8 +2.0 (88)8.6+2.3 0.616
6th stage (34)75+23 (326) 7.8 +2.2 0.452 (29)89+2.0 (304) 8.4 +24 0.278 (46) 8.4 +2.6 (318) 8.8 +2.4 0.297
7th stage (31)80+21  (80)7.7+23 0.529 (35)9.1+21  (78)9.1£22 0.999 (25)88+2.0  (90)9.1+23 0.555
8th stage (35)9.4+21 (301) 8.8 +2.3 0.142 (32)10.5+2.8 (285)9.4+27 0.030 (43)9.3+2.6 (282)9.5+25 0.627
9th stage 37)7.7+1.9 (97)8.1+1.8 0.259 (31)8.2+25 (94) 8.2 +2.5 0.999 (50)9.9+23  (108)10.2+23 0.447
10th stage (36)82+27  (320)8.7+23 0.225 (35) 8.7 +2.5 (281)9.0 +24 0.488 (42) 104 +24 (310)99 25 0.223
11th stage (33)84 +25 (74) 8.0 2.2 0.407 (38)7.7+2.2 (85)8.8+2.8 0.034 (32)9.5+2.7 (93)94 +2.6 0.853
12th stage (27)8.7+£2.0 (276) 9.1 +2.3 0.384 (34)89+2.0 (291)9.2+24 0.484 (47)10.4 +2.7 (300) 104 + 2.6 0.999

TABLE 3

Performance comparison of Unesc versus Napisul II by area: Surgery and Intern Medicine

Surgery
1st stage (34)5.0+15 (113) 53+ 1.9 0.400 (49) 6.5+2.0 (132) 6.1+ 1.9 0.216 (47)5.6 1.8 (116) 5.9 + 2.0 0.374
2nd stage (36)5.4+1.8 (324) 5.6 2.0 0.566 (32)5.8£2.0 (308) 6.7 +1.9 0.012 (57)5.8 1.9 (387) 6.0 1.9 0.459
3rd stage (40)5.2+23 (107)5.5+2.2 0.469 (32)6.2+22 (108) 6.0 + 2.0 0.628 (50) 6.0 £ 1.9 (137) 6.3+ 1.8 0.322
4th stage (33)7.7+25 (315)6.4 2.1 0.001 (35)7.3£2.0 (319)6.8 2.2 0.199 (47) 6.7 £2.0 (319) 6.6 +1.9 0.738
5th stage (36)7.9£27 (106) 6.9 + 2.4 0.038 (41)8.3 26 (94)7.6 2.5 0.142 (47)7.6 £22 (88)7.6 2.0 0.999
6th stage (34)7.6 2.1 (326)7.4+2.3 0.627 (29)8.9+22 (304) 84 +2.4 0.281 (46) 7.4 2.0 (318)7.9 2.2 0.146
7th stage (31)7.6+18 (80)7.8 2.1 0.641 (35) 10.0 = 3.0 (78)9.6 +2.8 0.494 (25)7.4+28 (90)7.7 2.3 0.584
8th stage (35)7.9£27 (301)82+2.6 0.520 (32)11.6 2.3 (285)9.9 +2.8 0.001 (43)8.1+25 (282)89+25 0.051
9th stage (37)6.5+2.0 (97)8.0 £ 2.6 0.002 (31)10.3+1.9 (94)9.4+25 0.069 (50) 8.1 +2.4 (108) 8.5 + 2.4 0.331
10th stage (36)8.1£22 (320)8.8 £ 2.4 0.095 (35)11.7+24  (281)105+25 0.008 (42)87£25 (310)9.7 +2.4 0.012
11th stage (33)8.2+22 (74) 87+21 0.265 (38)9.7+2.8 (85)11.5 £ 3.0 0.002 (32)8.5+1.9 (93)9.2+2.1 0.098
12th stage (27)79£25 (276) 9.7 £ 2.7 0.001 (34)10.8 = 2.7 (291)11.7 £ 2.5 0.050 (47)11.5+£25  (300)10.8 +2.4 0.065
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TABLE 3

Performance comparison of Unesc versus Napisul II by area: Surgery and Intern Medicine

Intern Medicine

Ist stage (34)5.7 £2.1 (113)57+20 0999 (49)55+19  (132)5.7+2.1 0.560 (47)42+18  (116)43+19 0.758
2nd stage (36)63+16  (324)61+20 0563 (32)56+14  (308)62+19  0.083 (57)48+20  (387)44+19 0141
3rd stage (40)68+19  (107)67+18 0768 (32)65+22  (108)64+20 0809 (50048+18  (137)48+18 0999
4th stage (33)71+18  (315)69+2.1 0.599 (35)69+18  (319)68+19 0767 @47)45+20  (319)44+18 0726
5th stage (36)73+£20  (106)7.4+2.1 0.803 (41)72+23  (94) 74+22 0633 (47)5.0+25 (88)5.0 £2.0 0.999
6th stage (34)83£20  (326)82+22 0799 (29)79+£20  (304)7.9+22 0999 (46)59+18  (318)5.9+22 0999
7th stage (31)85+2.1 (80)8.3+2.1 0.653 (35)85+21  (78) 8.6+2.1 0.815 (25)6.1+25 (90) 6.2 +2.3 0.851
8th stage (3510020  (301)86+22  <0.001  (32)109+24  (28595+23  0.001 (43)82+26  (282)74+25  0.053
9th stage (37)82+17 (97)8.6 £2.2 0320 (31)94+24  (94) 93+24 0841 (50)7.7+22  (108)7.1+23 0124
10th stage (36)9.8+17  (320097+22 0792 (35)11.1+25  (281)102+24  0.038 (42)85+29  (310)87+27  0.656
11th stage (33)104+21  (74)10.1+20 0482 (38)95+24  (85) 104+26 0072 (32)8.9 3.2 (93)82+32 0.288
12th stage (27)100+28  (276)104+27  0.465 (34)97+25  (291)11.1+22  0.001 (47)112+36  (300098+31  0.005

TABLE 4

Performance comparison of Unesc versus Napisul II by area: Gynecology and Obstetrics

Ist stage (34 6.1+17 (113)6.5 + 2.0 0.293 (49)5.4 +2.0 (132)56+18 0520 (47)52+2.0 (116)53+17 0747
2nd stage (36) 6.3 £2.2 (324)6.6+21 0419 (32)58+1.3 (308)6.0£19 0562 (57) 5.6 + 2.1 (387)58+18 0444
3rd stage (40) 6.6 + 2.4 (107)65+22 0811 (32)63+1.9 (108)5.8+2.0 0211 (50) 6.1+ 1.8 (137)59+19 0519
4th stage (33)6.7+23 (315)77+22 0014 (35) 6.1 +2.0 (319)7.0+23 0027 (47)62+17 (319)69+19 0017
5th stage (G6)11.1+24  (106)94+27  0.001 (41)9.4 2.0 (94)82 2.6 0.009 (47)84+1.9 (88)8.1+23 0.446
6th stage (34106£20  (326)91+23 <0001  (29)105+25  (304)89+26  0.002 (46)9.9 +1.9 (318)8.1+22  <0.001
7th stage (31)9.9+15 (80)103+21 0335  (35100+3.0  (78)100+25  0.999 (25)88+2.7 (90)8.7 2.5 0.862
8th stage (35)9.9+20  (301)102+23 0460  (32)11.0=21  (285)105+25 0277 (43)9.6 +2.8 (282)92+23 0304
9th stage G7)11.6+22  (97)11.9+24 0509  (31)125+27  (94)11.6+26 0100  (50)12.0+23  (108)11.1+25  0.033
10th stage (36)122+20  (320)123+23 0802  (35129+20  (281)123+23 0141  (42)135+27  (310)11.0+27  <0.001
11th stage (3)11.5+23  (74)123+22 0090  (38)114+25  (85)123+25 0068  (32)122+27  (93)117+28 0381
12th stage @) 11727  (276)12.8+30 0068  (34)114+20  (291)127+24 0003  (47)131+31  (300)122+29  0.051
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TABLE 5

Performance comparison of Unesc versus Napisul II by area: Pediatrics and Public Health

Pediatrics
Ist stage (B462+14  (113)61+19 0.777 (49)56+19  (132)5.8 +2.0 0.545 47)62+20  (116)6.8 £2.0 0.085
2nd stage (36)69+18  (324)6.6 +2.0 0.389 (32)64+19  (308)6.3+2.0 0.787 (57)7.5+23  (387)7.2+21 0.321
3rd stage (40)72+18  (107) 6.6 +2.0 0.099 (32)65+24  (108) 6.4 +2.3 0.831 (50)75+20  (137)7.6 2.1 0.771
4th stage (33)7.6+18  (315)7.6 +2.3 0.999 (35)83+22  (319)7.4+24 0.034 (47)84+21  (319)8.1+23 0.399
5th stage (36)89+23  (106)8.4+2.1 0.230 (41)9.2 +2.6 (94)8.3 +2.8 0.082 (47)9.5+1.8 (88)9.1+2.2 0.287
6th stage (34)10.0 £ 2.2 (326)9.3 +2.3 0.091 (29)10.1 +2.2 (304)9.1 +2.7 0.054 (46)9.2+2.2 (318) 8.8 +2.2 0.250
7th stage (31)9.9 + 2.1 (80)9.5 + 2.5 0.432 (35)109+29  (78)10.4+29 0.399 (25)9.3 +2.2 (90) 9.3 + 2.0 0.999
8th stage (35)103+2.6  (301)9.9 +2.4 0.356 (32)121+20 (285)104+30  0.002 (43)9.9+23  (282)9.7 22 0.581
9th stage (37)89+30  (97)10.0 £3.0 0.060 (31)105+23  (94)11.1 +2.6 0.254 (50)9.6+21  (108)103+22  0.061
10th stage (36) 10.9 + 2.5 (320)11.2+£25 0.495 (35)129+24 (281) 11.7 £ 2.6 0.010 (42)12.6 +2.8 (310) 11.0 £ 2.7 <0.001
11th stage (33) 122 +2.5 (74) 119 £ 2.2 0.534 (38) 11.5+2.7 (85)12.3 +2.7 0.132 (32) 11.8+2.2 (93)11.1+ 2.4 0.149
12th stage @) 11.6+18 (276)11.7+25  0.840 (34)113+26 (291)124+28  0.030 (47)124+20 (300)11.7+25  0.068
Public Health
1st stage (34)89+22  (113)85+24 0.387 (49)74+17  (132)72+16 0.464 @7)76+21  (116)7.2+2.0 0.256
2nd stage (36)9.4+2.0  (324)9.7+2.3 0.453 (32)7.3+1.6  (308)7.4+19 0.774 (57)69+17  (387)7.5+21 0.040
3rd stage (40)92+2.6  (107)9.7 2.3 0.260 (32)67+17  (108)7.3+18 0.096 (50)7.1+22  (137)7.5+2.0 0.240
4th stage (33)9.5+2.5 (315) 104 +2.4 0.042 (35) 6.6 +2.0 (319) 74 +22 0.040 (47)7.6+23 (319)83+22 0.044
5th stage (36) 10.1 + 1.8 (106) 11.1 £ 2.3 0.024 41)71+17 94)79+1.9 0.022 47)74+28 (88)8.2+2.6 0.100
6th stage (34) 104 +2.3 (326) 11.6 = 2.5 0.005 29)73+19 (304) 8.3 +2.0 0.010 (46)75+1.5 (318) 8.6 +2.3 0.002
7th stage (31)104+25  (80)11.1 +25 0.188 (35)7.7+18 (78)7.9+138 0.586 (25)8.7+29 (90)8.6+2.7 0.872
8th stage (35)11.5+2.1 (301) 11.7 £ 2.4 0.650 (32)8.6+2.2 (285) 8.8 +2.3 0.640 (43)83+24 (282) 8.7 +2.4 0.309
9th stage (37)108+21  (97)11.9+2.3 0.012 (31)85+19  (94)87 =23 0.663 (50)9.6+1.9  (108)9.9 +2.5 0.452
10th stage (36)11.2£20  (320)12.6+23  0.001 (35)9.8+27  (281)9.8+2.3 0.999 (42)113+27  (310)10.0+2.7  0.004
11th stage (33)122+23 (74) 129 +2.3 0.149 (38)82+1.8 (85)9.3+24 0.013 (32)95+1.7 (93)9.4+24 0.828
12th stage (@7)121+25 (276)134+2.6  0.013 (34)86+25  (291)102+26  0.001 @7)113+27  (300)10.8+3.0  0.283

the Ncleo de Apoio Pedagodgico Interinstitucional Sul II scho-
ols in the eleventh (p = 0.002) and twelfth (p = 0.002) stages.
There were no significant differences in the other stages (p
>0.05) (Table 1).

In relation to performance by area, in bioethics (Table 2),
the University of Extremo Sul Catarinense recorded an average
number of right answers that was significantly higher than that
of the Nticleo de Apoio Pedagégico Interinstitucional Sul Il ins-
titutions in the first (p < 0.001) and eighth (p = 0.030) stages,
while in the third (p = 0.007), fourth (p = 0.002) and fifth (p =
0.002) stages, the University of Extremo Sul Catarinense group
demonstrated a significant lower performance than that of the
Nrticleo de Apoio Pedagégico Interinstitucional Sul II group.

In basic sciences, the University of Extremo Sul Catari-
nense students recorded significant higher performances in
the second (p = 0.014) and eighth (p = 0.014) stages but lower
performances in the fourth (p = 0.048) and eleventh (p = 0.034)
stages compared to their the Nticleo de Apoio Pedagégico In-
terinstitucional Sul II counter parts (Table 2).

In the field of surgery, the University of Extremo Sul Ca-
tarinense students performed significantly below the Ntcleo
de Apoio Pedagodgico Interinstitucional Sul II students in the
second (p = 0.012), eleventh (p = 0.002) and twelfth (p = 0.050)
stages but significantly above their counter parts in the eighth
(p =0.001) and tenth (p = 0.008) stages (Table 3).

In internal medicine, the University of Extremo Sul Cata-
rinense group scored significantly higher than the Ntcleo de
Apoio Pedagogico Interinstitucional Sul II group in the eighth
(p =0.001) and tenth (p = 0.038) stages and scored below them
in the twelfth (p = 0.001) stage (Table 3).

In the area of gynecology and obstetrics (Table 4), Uni-
versity of Extremo Sul Catarinense demonstrated significantly
higher results in the fifth and sixth stages (p = 0.009 and p =
0.002, respectively) but significantly lower in the fourth (p =
0.027) and twelfth (p = 0.003) stages.

In pediatrics, the difference between the two groups was
significantly lower only in the twelfth (p = 0.030) stage, whi-
le it was significantly and higher in the fourth, eighth and
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tenth stages (p = 0.034, p = 0.002 and p = 0.010, respectively)
(Table 5).

In public health, the University of Extremo Sul Catarinen-
se group recorded significantly lower scores than the Ntcleo
de Apoio Pedagégico Interinstitucional Sul II group in the
fourth (p = 0.040), fifth (p = 0.022), sixth (p = 0.010), eleventh
(p = 0.013) and twelfth (p = 0.001) stages (Table 5).

In 2013, when the third test was administered, the medi-
cal school of University of Extremo Sul Catarinense had 474
(59.4% female) matriculated students, 96.8% participated in
Progress testing.

When comparing the overall averages of the University
of Extremo Sul Catarinense medical students with those of the
Nrtcleo de Apoio Pedagodgico Interinstitucional Sul II medi-
cal students (Table 1), the University of Extremo Sul Catari-
nense group recorded significantly higher scores in the tenth
and twelfth stages (p = 0.005 and p = 0.018, respectively) and
significantly lower scores in the fourth stage (p = 0.020). The
other stages presented no statistically significant differences
(p >0.050).

With respect to performance by area, the University of Ex-
tremo Sul Catarinense students demonstrated a significantly
lower than average performance in bioethics (Table 2) in the
sixth stage (p = 0.019) compared to the Ntcleo de Apoio Peda-
gogico Interinstitucional Sul II average but performed better
than the Ntcleo de Apoio Pedagégico Interinstitucional Sul II
average in the eighth, tenth, eleventh and twelfth (p = 0.045, p
=0.003, p = 0.005, p < 0.001, respectively) stages. In basic scien-
ces, the average for the University of Extremo Sul Catarinen-
se group was significant lower in the second (p = 0.002) and
fourth (p = 0.036) stages than it was for the Ntcleo de Apoio
Pedagoégico Interinstitucional Sul II group, and there were no
significant differences in the other stages.

In surgery (Table 3), the University of Extremo Sul Catari-
nense average in relation to the Ntcleo de Apoio Pedagdgico
Interinstitucional Sul II average was significantly lower only
in the tenth stage (p = 0.012), and no significant differences
were noted for the remaining stages. Regarding intern medici-
ne, a statistically significant difference was observed between
the two groups in the twelfth stage (p = 0.005), with the Uni-
versity of Extremo Sul Catarinense medical school students
recording a higher average score. There were no observed sig-
nificant differences in the other stages (Table 3).

In gynecology and obstetrics, scores of students at Uni-
versity of Extremo Sul Catarinense were significantly lower
than those of students in the Nticleo de Apoio Pedagdgico In-
terinstitucional Sul II schools in the fourth stage (p = 0.017),
whereas University of Extremo Sul Catarinense’s scores in the

sixth (p < 0.001), ninth (p = 0.033) and tenth (p < 0.001) stages
were significantly above those of the Nticleo de Apoio Peda-
gogico Interinstitucional Sul II schools (Table 4).

In pediatrics, there was a significantly higher difference
in the average scores in the tenth stage (p < 0.001) in favor of
the University of Extremo Sul Catarinense, while the other
stages demonstrated no differences compared to the Ntcleo
de Apoio Pedagodgico Interinstitucional Sul II institutions
(Table 5).

Finally, with respect to public health (Table 5), the Uni-
versity of Extremo Sul Catarinense recorded a higher average
score that the Ntcleo de Apoio Pedagégico Interinstitucional
Sul IT in the tenth (p = 0.004) stage and lower average scores in
the second, fourth and sixth stages (p = 0.040, p = 0.044, and p
=0.002, respectively).

DISCUSSION

Our study found that Progress testing proved to be an impor-
tant indicator for decision makers working to improve the
medical school at the University of Extremo Sul Catarinense.

Progress testing is a form of assessment in which the test
is administered simultaneously to students at different stages
of their training as a way to monitor progress over time. The
test is defined by a level of difficulty equivalent to an end of
training assessment, and it is at this level that all students,
from the first to the twelfth stage, are tested. We use four al-
ternatives for the answers. We did not use “I do not know”
option to answers as suggested by some authors'.

Some limitations of this study must be considered. First, it
combines three cross-sectional studies in a temporal analysis,
and the degree of difficulty of the tests differs each year. Thus,
the growth curves of cognitive knowledge of students when
compared year-by-year should be analyzed sparingly. To mini-
mize these biases, a statistical analysis that includes using tests
that measure the comparability between different years of
tests is used to improve accuracy, for example, the anchorage
test’?. Concerned about the equivalency between and among
the tests, the Ntcleo de Apoio Pedagégico Interinstitucional
Sul Il applies tests of equivalence. The results of these tests will
be presented in another article. Despite its limitations, the pro-
gress test, in addition to providing managers of courses with
evidence for curricula decision-making, the test also provides
valuable individual feedback, thus enhancing student lear-
ning. Some studies demonstrated that repeated testing with
feedback appears to result, for the student, in greater retention
of long-term knowledge, and thus, they suggested that Pro-
gress testing should be considered important not only as an
evaluation tool but also as a powerful learning tool®.
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Although the PT has been structured to evaluate schools
using problem-based learning methodology, it showed that it
can be used in school with different curriculum. The knowledge
acquisition of international mobility medical students among
Dutch, German and Italian medical schools was compared
using the Mastricht Progress Testing. They concluded that this
test could be used to identify corresponding cognitive levels of
students on individual domains in different curricula™".

A study performed with students of all six classes of two
medical schools in the Netherlands, one PBL and non-PBL,
showed no differences in the total test scores. After separating
the test in three categories (basic, clinical and social sciences) a
few but non-systematic differences were found. To some extent
the non-PBL students scored better on the basic sciences while
the PBL students had better scores on the social sciences'.

In a study conducted at the medical school of McMaster
University, Canada, the immediate effect of the introduction
of Progress testing was a reduction in the failure rate of stu-
dents from that institution on the national licensing exam
from 19% to 4.5%".

A study conducted in California assessed the correlation
of the number of months in clinical training with clinical kno-
wledge measured by the United States Medical licensing Exa-
mination, it showed a highly significant correlation between
increasing the months of clinical training and the acquisition
and utilization of clinical knowledge®.

McMaster PT was introduced in 1991 as a required as-
sessment to distinguish it from traditional examinations.
After two years in use the TP remained a guide to personal
progress”. In Brazil, before the formation of the Ntcleo de
Apoio Pedagoégico Interinstitucional Sul II, some institutions
had adopted routine Progress testing, and the results of this
practice, published in the Brazilian Congress of Medical Edu-
cation, emphasized the importance of Progress testing in the
evaluation of schools and students. Accordingly, the concept
of Progress testing created great expectations among both
teachers and students as Progress testing began to be imple-
mented in the medical schools of Parana and Santa Catarina.
The eight institutions that make up the nucleus joined in the
preparation of tests. They formed a cohesive group that was
then enabled pedagogically to prepare items, and they were
determined to provide both quantitative and qualitative
items that would ultimately enhance student performance.
Thus, the coordinators of each institution were eager to recei-
ve the test results, which were always conducted confiden-
tially and individually and did not allow for any “ranking”
among schools. The analyses were performed by an external
service contracted by the group.

With results in hand, the school coordinator of the Uni-
versity of Extremo Sul Catarinense first met with his team of
teachers and coordinators to discuss, in broad terms, the re-
sults and to define strategies for improvement, which were
later presented collegiately with student participation.

On the first progress test (2011), the overall average for
the medical school of University of Extremo Sul Catarinen-
se, compared to the overall average for the Nucleo de Apoio
Pedagégico Interinstitucional Sul II schools, had a signifi-
cantly lower number of right answers in the area of medical
internship (ninth, tenth and twelfth stages), presented no di-
fferences in the other stages, and performed below expecta-
tions in most stages with respect to in public health. Carefully
analyzing the school educational plan, it was concluded that
in the stages where problem-based learning (PBL) methodolo-
gy was incorporated, the first to the eighth stage, the average
scores for the University of Extremo Sul Catarinense students
was equivalent to the average of the Ntcleo de Apoio Peda-
gogico Interinstitucional Sul II schools, but during the medical
internship, the scores for the University of Extremo Sul Cata-
rinense students were below average. With respect to public
health, although students had been inserted into the primary
healthcare network since the first stage, it was determined that
the theoretical-conceptual content was insufficient.

Thus, it was decided to insert weekly activities in the form
of dialogued lectures, seminars, discussions and critical analy-
ses of articles and texts of general content in addition to an
hour of themes addressing public health as part of the assess-
ment of medical internship. In the other stages, the implemen-
tation of seminars about public health by teachers in the basic
units of health was encouraged.

On the second edition of the progress test, the University
of Extremo Sul Catarinense demonstrated growth in learning
by achieving a significantly higher than average performance
in the eighth and tenth stages, while it performed in the ave-
rage range in the others stages, with the exception of the last
year. The University of Extremo Sul Catarinense’s students
did not have a good performance in the progress test in last
year of course perhaps because interventions were implemen-
ted at the beginning of the internship. Furthermore, the school
recorded a lower performance on the progress test in the ele-
venth and twelfth stages.

On the other hand, in 2013, the overall average perfor-
mance of the University of Extremo Sul Catarinense in relation
to the other eight schools that make up the Ntcleo de Apoio
Pedagoégico Interinstitucional Sul II exhibited a significantly
greater difference in the tenth and twelfth stages (final year),
while in the ninth and tenth stages, the University of Extremo
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Sul Catarinense’s performance was on average with the other
eight schools.

A Cross-sectional study was conducted to investigate the
potential of PT in developing academic management. The
performance of medical students were analyzed and applied
in 2008 and reapplied unchanged in 2011. The results showed
that, in 2008, the PT progression occurred every two years,
and in 2011 this progression started in the third year. In the
areas of Public Health, Surgery and Basic Areas, no gradual
improvements of knowledge was observed from initial years,
which deserve reflections on the part of curriculum mana-
gers®.

Therefore, with respect to the University of Extremo Sul
Catarinense, the results of the progress test that was admi-
nistered from 2011 to 2013, when carefully analyzed by the
management team, indicate that the test is an important tool
for improving the medical school, especially in relation to the
internship, which is the area where the test indicated the grea-
test shortcomings. However, the major difficulty for managers
is to compare year-to-year results because, even though the
tests are developed by the same team, the tests are not iden-
tical, and thus, there remains potential bias in that advance-
ments in student performance as well as declines in student
performance are due to the level of difficulty of test items from
one test to another. As a future perspective, there is the need to
prepare and analyze the TP questions to ensure that the tests
maintain a consistent level of difficulty such that the results
are determined exclusively by student performance and not
by the degree of the test’s difficulty.
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