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Abstract

Objective. To investigate whether the students’ study-success correlates with the achievements evaluated in the enrolment
process based on the State Graduation Exam. Methods. The retrospective study included a total of 637 students enrolled in the
study of Medicine at the Faculty of Medicine from the academic year 2010-11 to 2014-15. We analysed the structure of students
enrolled on the basis of the State Graduation Exam, examined their success in two courses of the study programme and then
correlated this study-success with individual admission parameters. In particular, we investigated whether the success in the
study was influenced by the changes made in the enrolment requirements during this period. Pearson’s correlation coefficient
was used to measure strenght of correlation between two variables. Results. The changes in the admission parameters, i.e., the
inclusion of STEM subjects as obligatory enrolment requirements, made in 2012-13 enabled a better selection of students with
high average secondary education grades and with significantly better results in Biology, Physics and particularly in Chemistry.
This resulted in a higher success in the study, especially in the last two new-criteria generations. The Pearson correlation coef-
ficient between students’ success in Physiology and Pathophysiology II and the achievements valuated in enrolment procedure
as total cumulative score were statistically significant (r=0.27, P<0.001). Total points achieved in enrolment procedure was also
correlated with students’ success in Medical Physics and Biophysics and correlation was even stronger (r=0.52, P<0.001). Con-
clusion. Our results proved that a well-designed combination of the relevant admission parameters is a crucial prerequisite for
a better success in the study.
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assess the quality and/or identify the weaknesses
of our educational system. Although the SGE was
primarily conceived as a compulsory completion
of grammar school (“certification” function), in the
very first year of its introduction its results began
to be used also for enrolment in study programs of
higher education institutions (HEI) (“selectional”
function), and thus became obligatory also for the
students of four-year vocational and art schools
who intended to continue their education at the
tertiary level. This approach, however, disturbed

Introduction

The State Graduation Exam (SGE) was first
introduced in Croatia in the school year 2009-10
and has since been carried out by the National
Centre for External Evaluation of Education
(NCEEE) pursuant to a government decision. The
primary aim of the introduction of the SGE was to
establish standardized instruments for evaluating
the learning outcomes achieved during secondary
education in order to obtain measurable results

and comparable performance indicators, and
thus establish a mechanism for monitoring the
achievement of educational objectives and thus

the primary concept of state graduation, which was
based on the students’ obligation to take the level
of subjects in the SGE that corresponded to the
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curriculum of their respective secondary school.
This situation has forced experts to continuously
review whether the SGE must have both the output
and input function, and whether it is an equitable
system for enrolment in higher education (1-5).

Despite these constant doubts, it is indisputable
that the application of the results of SGE as enrolment
criteria for HEI has a number of advantages:
centralized online application; a better overview of
study programmes being offered; the possibility of
applyingfor upto 10 study programmes; allapplicants
simultaneously write the same standardized tests; a
better transparency of the final results.

However, the specific reservations expressed
regarding the “selection function” of the SGE led to
HEI being given the responsible task of constantly
analyzing their enrolment criteria. Indeed, every
academic year, HEI have the obligation to submit
their current enrolment criteria and scoring system
for verification. In this way, the students’ results
achieved in various compulsory and elective
subjects in the SGE can be evaluated, together with
their previous achievements during secondary
education. Moreover, admission to some study
programmes was also dependent on additional
verification of knowledge, skills and competencies,
and it was also possible to set a number of other
preconditions which could narrow the screening
framework. It is assumed that, if properly assessed,
each enrolment parameter is one of the important
preconditions for future success in the study and
acquisition of learning outcomes of each study
programme.

Every year, 1400 or more high school graduates
apply for admittance to the University of Rijeka,
Faculty of Medicine (MedRi), which enrolls 130
new students for the study of Medicine per year.
The candidates are ranked according to a scoring
system, with a maximum of 1 000 points. The
original admission criteria, first determined in
the year of inclusion of the SGE results, i.e., 2010-
11, have been changed only once, in the 2012-13
academic year. An overview of these two scoring
systems implemented in the selection process for
the study of Medicine at the MedRi throughout
all investigated academic years is shown in Table

1. For all investigated generations of medical
students, the grade point average (GPA) of the
four-year secondary education accounted for 25%
(250 points out of 1000), while the grades obtained
in the SGE amounted to 75% (750 points out of
1000). However, the manner of distribution of the
points awarded for the results in the graduation
test was changed in the academic year 2012-13.
Namely, in the first two years of admission to the
study on the basis of the SGE results (2010-11 and
2011-12), we evaluated the results achieved in the
mandatory SGE subjects (Croatian language 10%,
Mathematics 15%, foreign language 10%), all of
which could have been taken at the basic level. An
additional requirement for admission was just one
elective subject (Biology, Chemistry or Physics),
but if a candidate had passed all three elective
subjects, their best result would be evaluated
with 20% and the results of the other two subjects
with 10% each. In the academic year 2012-13,
we introduced a new scoring system, still in use,
in which we evaluate only the grades obtained
in three elective subjects in the SGE: Biology
(25%), Chemistry (25%) and Physics (25%), all of
which became mandatory for admission, with the
remaining 25% still given for the secondary school
GPA. We also included an additional precondition
for admission, namely, compulsory previous
attendance of Biology, Chemistry and Physics
classes in at least two years of a secondary school
program, and set the classification threshold at 400
points, below which no candidate can enrol. Our
previous study (6) demonstrated some changes in
the structure of students enrolled in the MedRi
observed since the adoption of SGE results as
enrolment criteria in relation to those previously
enrolled on the basis of the entrance exam.

In the present study, we continued our previous
research to determine how the introduction of the
SGE, and particularly the changing of subjects
taken into consideration for admission to the
study of Medicine during this period, affected the
quality of students enrolled, and whether there is
a statistically significant correlation between the
achievements valued in the admission process and
the accomplishments of the learning outcomes
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Table 1. The Enrolment Requirements for the Study of Medicine at the Faculty of Medicine University of Rijeka in the

Period from the Academic Year 2010/2011 to 2014/2015

Academic  Precondition Evaluation of Evaluation of mandatory Evaluation of elective Classification
year high school State Graduation State Graduation Exams  threshold
grades Exams
2010/2011 25%: high school  35%: Croatian language 40%: one elective exam
2011/2012 average grade (10%), mathematics (15%), (Biology or Chemistry or
point foreign language (10%) Physics) was obligatory,
the best solved test was
evaluated for 20%, the
other two — each for 10%
2012/2013 Compulsory attendance  25%: High school  0%: Croatian language (0%), 75%: Biology (25%), 400 points
2013/2014  of Biology, Chemistry average grade mathematics (0%), foreign Physics (25%), Chemistry  on the final
2014/2015 and Physics at least point language (0%); all exams (25%); all exams are ranking

two years of secondary
school program

have to be passed, but
results are not evaluated

obligatory

of two courses: Medical Physics and Biophysics
(MP&B), and Physiology and Pathophysiology
II (P&PII), offered, respectively, in the first and
second year of the study of Medicine.

Methods

Retrospective data collection was performed at
the archives of the MedRi and included a total
of 637 full-time students enrolled in the study of
Medicine between the academic years 2010-11
and 2014-15. The data collection was approved by
The Committee for Ethical Issues of the Faculty of
Medicine. We studied five successive generations
of medical students. The following data were
used: secondary school GPA, State Graduation
Exam results in Biology, Chemistry and Physics
and total points achieved at entrance to study,
success in the end-of-course (EOC) exams of
MP&B and P&PII. Croatian educational system
uses grades 1-5 for appraising knowledge, where
1 indicates failure and 5 is the highest grade. The
study-success was measured by two indicators.
Firstly, we analysed the success in the EOC exams
of, respectively, MP&B, which is taken in the first,
and P&PII, taken in the second year of the study.
According to the University of Rijeka Rules on
Studies, the following grades are used for the first
three years of the study: A 80-100% excellent (5); B
70-79.9%, very good (4); C 60-69.9%, good (3); D
50-59.9%, sufficient (2); E 40-49.9%, sufficient (2);

and FX and F, insufficient (1). For the purpose of
correlation analysis, the SGE results and students’
results of the two EOC exams were expressed in
percentages. Students’ performance was assessed
with respect to the first two years of their studies.
The five study groups were compared using the
average values of variables for each group. The
average grades were calculated on the basis of
passed examinations only (grades 2-5).

Regarding the structure of enrolled students, we
analysed how many of them had placed our study
program high on the priority list in their online
application (as their first or the second choice).
According to the NCEEE rules, when applying for
study programmes, the applicants can choose up
to 10 programmes and the order of their choice in
the final ranking list determines the study in which
can enrol. If a candidate’s total score on the final
rankings is within the approved quotas for several
study programmes, they have the right of entry
only for the study which is placed highest on their
priority list. We use this indicator as a measure of
an applicants’ interest for a specific study.

Statistical Analysis

Statistical analysis was performed using STATIS-
TICA (StatSoft, Inc., Tulusa, OK, USA), version
13.1. The variables were tested for normality using
Kolmogorov-Smirnov test. Continuous variables
with normal distribution were expressed as mean
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+ standard deviation (SD) and those with not
normal distribution as median and interquartile
range (IQR). Categorical variables were expressed
as frequencies and corresponding percentages. Chi
square-test was used for comparison of proportion
of enrolled students who placed the study of
Medicine as their first or the second choice on the
priority list. The five study groups were compared
in seven parameters (secondary GPA, SGE results
in Biology, Chemistry and Physics, total points
achieved at entrance to study and EOC exam results
in MP&B and P&PII) using one-way analysis of
variance (ANOVA) test, including post-hoc Scheffe
test after testing for normal distribution. Pearson’s
correlation was used to investigate the association
between the average grade obtained in the exams
for the two relevant courses of the study of Medicine
and the total skill score at admission to the study,
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as well as the results in the tests for elective subjects
in the SGE. The statistical significance level was set
at a=0.05 (P<0.05 being considered statistically
significant).

Results

The Proportion of Enrolled Students Who
Placed the Study of Medicine as Their First or
the Second Choice on the Priority List

We analysed (Figure 1) the proportion of enrolled
students in five generations since the introduction of
the SGE in the selection process who had placed the
study of Medicine at the MedRi high on the priority
list, i.e., as their first or the second choice. The five
study groups were compared in the proportion
of enrolled students who had placed the study of

B The study of Medicine as the first or second choice
M The study of Medicine as the third or greater choice

97.67

2013/14 2014/15

Academic year

Figure 1.The place of the study of Medicine in Rijeka on the priority list of enrolled students. The proportion of enrolled stu-
dents at the Faculty of Medicine University of Rijeka who set the study of Medicine as the first or the second choice (green
bars) and the third or greater choice (orange bars) on the priority list in the period from the academic year 2010/2011 to
2014/2015. Values are expressed as percentages of enrolled students in particular academic year.




Medicine at the MedRi high on the priority list and
the analysis showed that there was a statistically
significant difference (Chi-squared=44.47,
P<0.001). Post hoc proportion test has shown that in
the first generation the percentage of such students
was significantly lower than in all four subsequent
generations (P<0.001), although the difference
between the subsequent four generations were not
statistically different (P>0.05). Nevertheless, the
change in the admission parameters made in the
academic year 2012-13 did not significantly alter the
percentage of students who had chosen our study
of Medicine as their first or second choice when
compared to the previous 2011-12 generation.

The Structure of Students according to All
Achievements Evaluated in the Enrolment
Process

The Distribution of Students according to Their
Secondary School Grade Point Average

Throughout all academic years involved in the
analysis, we enrolled excellent students with very
high secondary-school GPA (Figure 2), ranging
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from 4.50 to 4.62. We have noticed a slight but
continuous increase in the secondary school GPA
in the last three new-criteria generations (4.50;
4.58;4.62), but the differences were not statistically
significant in comparison to the former-criteria
SGE-enrolled generations.

The Distribution of Students Based on their Grades
in Biology, Physics and Chemistry in the SGE

The average percentage of correctly solved questions
in the SGE Biology test (Figure 3A) ranged from
68.98% to 79.64%, with the worst average grade in
the first SGE-enrolled generation. A comparison of
five generations with ANOVA test has shown that
they differ significantly in their results on the SGE
biology test (F=26.43, P<0.001). Post hock analysis
has shown that results in all the subsequent genera-
tions were statistically significantly better (P<0.001)
than in the first generation. Actually, we observed
that already in the first new-criteria generation, the
results of SGE Biology test were significantly bet-
ter than in the very first former-criteria SGE gen-
eration (74.31% vs. 68.98%; P<0.001), the last two
new-criteria generations having significantly better
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Figure 2. The high school grade point average of the enrolled students. The high school grade point average for the stu-
dents enrolled in the study of Medicine at the Faculty of Medicine University of Rijeka in the period from the academic year
2010/2011 to 2014/2015. Grades are expressed as a meanzstandard error (SE)/ standard deviation (SD).
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average grades even in comparison to
the 2012-13 one (79.64%, P<0.001, and
77.97%, P=0.016).

Figure 3B shows that the results of the
SGE Physics test ranged from 51.78% to
71.6%. Comparison of all five generations
has shown that the difference in success
in Physics at SGE is statistically signifi-
cant (F=51.59, P<0.001). The worst result
in Physics was observed in the 2011-12
generation and was significantly lower
(P<0.001) than the one achieved by the
first SGE-enrolled generation (67%).
However, we observed that all three new-
criteria generations had significantly bet-
ter average results also in Physics (61.45%;
65.7%; 71.6%; P<0.001) in comparison to
the 2011-12 generation (51.78%).

The results of the SGE Chemistry
tests (Figure 3C) ranged from 46.33%
to 70.93% for the investigated period.
A comparison of five generations with
ANOVA test has shown that they differ
significantly in their results (F=144.08,
P<0.001). We observed that all three
new-criteria generations had signifi-
cantly better grades (66.25%; 59.06%;
70.93%; P<0.001) compared to either
of the two former-criteria SGE-enrolled
generations (47.75%; 46.33%). Unlike
Physics, the improvement in the Chem-
istry test results was not continuous
over the years, but it is worth noting that
the last analysed generation had signifi-
cantly better (P<0.001) average results
(70.93%) in Chemistry compared to any
previous generation.

Figure 3. The average success (percentages of
correctly solved questions) in Biology, Physics
and Chemistry at the State Graduation Exam.
A=Biology; B=Physics; C=Chemistry at the
State Graduation Exam for students enrolled
in the study of Medicine at the Faculty of Medi-
cine University of Rijeka in the period from the
academic year 2010/2011 to 2014/2015.The re-
sults are expressed as a mean + standard error
(SE)/ standard deviation (SD).
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The Comparison of the Total Score Achieved on
the Basis of All Included Parameters of Evaluation

The results of the total ranking score are shown
on Figure 4, as median and interquartile range
with the minimum and the maximum of all values
on the ranking list. A continuous increase in
the median value of total points throughout the
analysed period was shown, starting from the first
SGE generation. Comparison of all five generations
has shown that the difference in success in total
ranking score is statistically significant (F=39.69,
P<0.001). Although we have noticed that the total
points (716.1) were higher already in the first new-
criteria generation, the increase became statistically
significant in the second new-criteria generation
(P<0.001) in comparison to the former-criteria
generations (P=0.017). An even more obvious
increase in the total points was observed in the third
new-criteria generation in comparison to either of
the two former-criteria generations (P<0.001).

The Students’ Success in the Study of Medicine
for the SGE-Enrolled Generations

After a detailed analysis of the structure of students
enrolled in the study of Medicine in five subsequent

Figure 4. The total score on ranking list for students enrolled in the
study of Medicine. The total number of points on final rankings for
students enrolled in the study of Medicine at the Faculty of Medicine
University of Rijeka in the period from the academic year 2010/2011
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generations starting from the introduction of the
SGE in the selection process, we examined their
success in studying and accomplishing the learning
outcomes of two courses of the study programme:
MP&B in the first, and P&PII in the second year
of the study. The exam results for both courses
are expressed as the average numerical grade
calculated on the basis of passed examinations
only (grades 2-5).

A comparison of the success in the EOC exam
for MP&B is shown in Figure 5. To determine
whether there is a statistically significant difference
of mean grades between all academic years, one-
way analysis of variance (ANOVA) test, including
post-hoc Scheffe test was used. A comparison of
all five generations in the success in the EOC exam
for MP&B has shown that the difference is statis-
tically significant (F=16.98, P<0.001). Although
the data show that the average grade was higher
already in the first new-criteria generation, post
hock analysis has shown that the increase became
statistically significant only in the second new-
criteria generation in comparison to the 2010-
11 (P=0.034) and the 2011-12 ones (P=0.002). A
more evident increase in the average grade was
observed in the third new-criteria generation in

comparison to both former-criteria gen-
erations (P<0.001). Moreover, the average
score achieved in the EOC exam of MP&B
in the last three analysed generations be-
came significantly higher from year to year.

Figure 6 shows a comparison of the suc-
cess in the EOC exam of P&PII in all ana-
lysed generations. Similar to the results in
MP&B, comparison of all five generations
has shown that the difference in success
on the EOC exam of P&PII is statistically
significant (F=7.15, P<0.001). A continu-
ous increase in the average grade in the
EOC exam of P&PII was also observed in
all three new-criteria generations, but a sta-
tistically significant increase was observed
only in the last two generations (2013-14,
P=0.002 and 2014-15, P<0.001) in compari-
son to the last former-criteria SGE-enrolled

to 2014/2015. Values are expressed as a median, interquartile range

(IQR) and minimal and maximal values.

generation.
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The respective differences
between the average grades
obtained in the EOC exams
of MP&B and of P&PII were
not statistically significant
within the same generation of
students. Moreover, the average
grades in both courses showed
a similar trend of increase in all
three new-criteria generations.
This seems to suggest that
the results achieved in the
exams of two different courses
from the study programme
are comparable, as the same
generation of students achieved
similar success in two separate
courses in two consecutive
years of study.

The Correlation between the
Results in the End-of-Course
Exams of the Two Courses in
the Study of Medicine and the
Achievements Valued in the
Selection Process

In this study, we analysed
whether there is a correlation
between the results achieved in
the EOC exams in two manda-
tory courses in the study pro-
gramme of Medicine (MP&B
from the first, and P&PII from
the second year of the study)
and any of the achievements
valued in the selection process.
Figure 7 shows a statistically
significant correlation between
the results of this EOC exam in
MP&B and all students’ indi-
vidual achievements valued in
the classification procedure for
almost all academic years. Thus,
a significant correlation was ob-
served between the secondary
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Figure 5. Students’ success at the final exam of Medical Physics and Biophysics.
The average grades at the final exam of Medical Physics and Biophysics in the first
year of the study of Medicine at the Faculty of Medicine University of Rijeka in the
period from the academic year 2010/2011 to 2014/2015. Passing grades (scale
from 2=sufficient to 5=excellent) are expressed as a meanzstandard error (SE)/
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Figure 6. Students’ success at the final exam of Physiology and Pathophysiology
Il. The average grades at the final exam of Physiology and Pathophysiology Il in
the second year of the study of Medicine at the Faculty of Medicine University
of Rijeka in the period from the academic year 2010/2011 to 2014/2015. Passing
grades (scale from 2=sufficient to 5=excellent) are expressed as a mean+standard
error (SE)/ standard deviation (SD).




school GPA and this EOC exam results in all ana-
lysed generations, while a correlation the students’
success in this EOC exam and their individual re-
sults in the SGE Physics, Biology and Chemistry was

100
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found in some, but not all generations. Moreover,
a significant correlation in all examined academic
years was found between this EOC exam results and
the overall score achieved in the SGE. In all exam-

ined academic years the highest

value of the correlation coefli-
cient was obtained between this
EOC exam success and the total
score on the ranking list (Table
2). The Pearson correlation coef-
ficient between students’ success
in MP&B and the achievements
valuated in enrolment proce-
dure as total cumulative score
for all students who passed EOC
exam were statistically signifi-
cant (r=0.52, P<0.001).

As regards P&PII (Figure
8), a somewhat weaker correla-
tion was obtained between the
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Figure 7.The correlation between State Graduation Exam results and students’suc-
cess in Medical Physics and Biophysics. The correlation between the results of the
final examination in Medical Physics and Biophysics and all individual achieve-
ments of students valued at classification to the study of Medicine at the Faculty
of Medicine University of Rijeka in the academic year 2014/2015. Correlation was

assessed using Pearson’s test.

success in this EOC exam and
all individual results included
in the final ranking at enrol-
ment. In contrast, in several
generations (2010-11, 2012-13,
2014-15), a positive correlation
between this EOC exam re-

Table 2. The Correlation between Students’ Success in Medical Physics and Byophysics and the Achievements Valued
in Enrolment Procedure for the Study of Medicine at the Faculty of Medicine University of Rijeka in the Period from the

Academic Year 2010/2011 to 2014/2015

Performance Academic Year
parameters 2010/11 2011/12 2012/13 2013/14 2014/15
r P r P r P r P r P

High school grade
. 0351 <0001 0302 0.002 0.220 0.015 0323 <0001 0347 <0.001
pomt average
Biology at State

. 0263 0008 0.071 0.475 0.199 0.028 10.006 0945 0.188 0.039
Graduation Exam
PhysicsatState 500 009 0.443 <0001 0273 0.002 0232 0.010 0.265 0.003
Graduation Exam
Chemistryat State 5,5 909 0330 <0.001 0261 0.004 0.134 0.144 0.201 0.027
Graduation Exam
state Graduation o0 0001 0479 <0.001 0386 <0001 0217 0.017 0329 <0.001
Exam results
Tertel ity 0594 <0001 0529 <0.001  0.453 <0001 0328 <0001 0413 <0.001
achieved

Correlation was assessed using Pearson’s test. Statistically significant results (P<0.05).
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sults and the results in the SGE Biology was found.
Moreover, in these generations there is also a sta-
tistically significant correlation between the success
in the EOC exam and the overall grade achieved in
the SGE. Finally, a statistically significant correla-
tion between the success in this EOC exam and the
total score on the ranking list was found in all gen-

100

erations (Table 3). The Pearson correlation coefli-
cient between students’ success in P&PII and the
achievements valuated in enrolment procedure as
total cumulative score for all students who passed
EOC exam were statistically significant (r=0.27,
P<0.001).
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Figure 8. The correlation between
State Graduation Exam results and
students’ success in Physiology and
Pathophysiology Il. The correla-
tion between the results of the fi-
nal examination in Physiology and
Pathophysiology Il and all individual
achievements of students valued at
classification to the study of Medi-
cine at the Faculty of Medicine Uni-
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versity of Rijeka in the academic year
2014/2015. Correlation was assessed
using Pearson’s test.
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Table 3. The Correlation between Students’ Success in Physiology and Pathophysiology Il and the Achievements Valued
in Enrolment Procedure for the Study of Medicine at the Faculty of Medicine University of Rijeka in the Period from the

Academic Year 2010/2011 to 2014/2015

Performance Academic Year
parameters 2010/11 2011/12 2012/13 2013/14 2014/15
r P r P B r B r P

lnedneelgees o 0.103 0215 0.051 0.103 0.293 0.183 0.057 0.241 0.014
pOInt average
Biology at State

. 0.291 0.009 0.029 0.788 0362 <0001  0.106 0271 0.249 0.011
Graduation Exam
PhysicsatState 050 966 0.221 0.045 0.051 0.606 0.035 0714 0.127 0.200
Graduation Exam
Crarlsiyen S g o 0.081 0.180 0.103 0.090 0357 0.185 0.055 0.085 0.389
Graduation Exam
SEEEETEn g 0.021 0.209 0.058 0.221 0.023 0.172 0.075 0.230 0.019
Exam results
Ll [Tl 0307 0006 0260 0018 0251 0010 0230 0016 0302 0002
achieved

Correlation was assessed using Pearson’s test. Statistically significant results (P<0.05).




Discussion

In this study we found that one of the two enrolment
regimes based on SGE, which is implemented in the
academic 2012-13 year at the Faculty of Medicine in
Rijeka, is proved to be a more successful screening
method for our future students.

The introduction of the SGE in the school year
2009-10 has resulted in a series of changes in the
education system of the Republic of Croatia. It was
primarily designed as a tool for external evaluation
of secondary education, but was at the same time
adopted as an obligatory part in the classification
procedure for enrolment in HEI. The selection
role of the SGE has caused the most polemics
in professional circles focused on the Croatian
education system. Even before the implementation
of the first SGE, the expert from the Centre for
Educational Research and Development and
the Institute for Social Research pointed to
numerous inconsistencies in it (1). Some other
important studies, published immediately after the
implementation of the first SGE, analysed the results
obtained in graduation exams in STEM subjects -
Mathematics, Biology, Chemistry and Physics, and
discussed in detail the doubts that emerged from
the experience gained from the first generation (2-
5). The objections to the introduction of the SGE
were mostly related to the inaccuracy in defining
the exact aims of the SGE, which led to numerous
difficulties, regarding either the determination
of the test contents and the level of difficulty of
graduation exams, or the analysis of the results
of graduation exams in order to prepare useful
recommendations for improving future exams.

In order to contribute to the analysis of the re-
sults and of possible consequences of introducing
the SGE into the enrolment procedure for HEI,
we continued our research published in the paper
(6), which shown that this new method of selec-
tion has enabled easier enrolment for students
from other Croatian counties and has significantly
reduced enrolment of students from vocational
schools, but has had no significant impact on the
female to male ratio (60:40) in comparison to for-
mer enrolment through the Entrance Exam. In the
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present study we analysed the structure of enrolled
students through some other indicators. The re-
sults showed that there was very high proportion
of students in all analysed generations who placed
our study programme on the top of their priority
list, namely, as their first or second choice. In the
first year of introduction of the SGE, 80% of stu-
dents had placed our study of Medicine as the first
or second choice, and in the following academic
years this proportion was even significantly higher
(95.24 to 97.67%). Placing the study of Medicine
high on the priority list reflects genuine motiva-
tion for enrolment, which certainly represents one
of the most important parameters that influence
the success in the study. Although other authors
(7) describe the existence of several different cat-
egories of motivation for selection of a particular
study, the six-year study of Medicine certainly does
not belong in the category of the “less demanding”
ones; most of the other reasons, for example the
desire for a well-paid and respected job, the pos-
sibility of working abroad later on, etc., can only
be encouraging for finishing the study within the
prescribed period. Furthermore, we aimed to find
whether the changes in the enrolment parameters
made in the academic year 2012-13 have had any
impact on the structure of enrolled students and
their success in studying.

Our results showed that, regardless of the
parameters used during the selection process, the
screening of excellent high school students was
continuously successful throughout the examined
period (GPA varied from 4.50 to 4.62). We found
a statistically significant positive correlation
between the success in the first-year course in
MP&B and the secondary school GPA of enrolled
students. However, although our results proved
that the GPA achieved in secondary education
is important and should be included among the
parameters of classification because it evaluates the
four-year secondary school success, we consider
that GPA would not be good as the only parameter
for selection because a more significant correlation
was found between the success in the EOC exams
of both examined subjects (MP&B and P&PII)
and the overall score achieved on the basis of
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all evaluated parameters. This points to a higher
importance of the knowledge demonstrated in the
standardized SGE, which all applicants write at the
same time. Kim et al. (8) proved the importance
of GPA in predicting the study success, while the
othersemphasised that secondary school GPA, asan
indicator of the habits of continuous work, seem to
be more important for study success than one-time
results in state graduation exams (9, 10). Moreover,
there are a number of studies that claim that the
importance of grades from secondary school, and
even the results achieved in graduation tests, are
subordinated to other important and desirable
personality characteristics which, according to
them, should be assessed by various experts in the
selection process and could be crucial in the future
professional work as a medical doctor (possession
of inter- and intra-personal skills, communication
skills, motivation, stress tolerance, empathy,
academic excellence, etc.) (11-20).

Analysis of the students enrolled in our faculty
on the basis of their achievements in individual
SGE tests in Biology, Physics and Chemistry
showed that the last three new-criteria generations
had significantly better results in Biology in
comparison to the very first former-criteria SGE-
enrolled generation, had significantly Dbetter
results in Physics in relation to the second former-
criteria SGE-enrolled generation, and finally, had
significantly better results in Chemistry in relation
to both former-criteria SGE-enrolled generations.
However, the conclusions obtained by this analysis
should be viewed in the context of all other changes
thataccompanied the classification processbased on
the state graduation. In detailed recommendations
of Ristic Dedi¢ et al. in 2011 (2-5), published after
the first year of successful implementation of the
SGE, the need to improve the contents and quality
of test materials used in the selection to HEI was
suggested. The authors have emphasized that for
the selection purpose it is less important whether
the test content is in compliance with the high
school program, but greater attention should be
paid if certain thematic areas and contents covered
by the test are relevant for continuing education in
a particular study programme.

Our analysis also showed a slight increase in
the total number of points achieved already by the
first new-criteria generation and, furthermore, a
continuous and statistically significant increase in
the subsequent generations. We believe that the new
parameters of enrolment may serve as a powerful
tool to select the best candidates. Our results also
confirmed that the requirements for entry have
been well chosen, and that simultaneous evaluation
of the success in high school and the success in
the state graduation tests in the ratio (25%:75%)
ensures a good basis for successful accomplishment
of learning outcomes later in the study.

In our previous analysis (6), we have already
examined the students’ study success for five gen-
erations enrolled on the basis of SGE by follow-
ing up the average passing grade at EOC exam in
MP&B, a course taken in the first year of the study,
and compared the results with those achieved by
the last generation enrolled on the basis of the En-
trance Exam in 2009-10. In the present study, we
continued to monitor the success of these students
in P&PII, a course in the second year of the study.
We have also compared the success in these two
courses with each other and, additionally, exam-
ined if there is a correlation between the students’
course success and their achievements in the SGE.
Although in both courses we have noticed a con-
tinuous increase in the average passing grade in
all three new-criteria enrolled generations, a sta-
tistically significant increase was found only in
the last two generations (2013-14 and 2014-15) in
comparison with any one or both former-criteria
generations. The average passing grades for either
course did not differ significantly within the same
generations. Such findings have strengthened our
assumption that better passing grades in the EOC
exams for generations enrolled under the new
parameters can be attributed to a better selection
of high quality students that we have achieved by
changing these parameters.

Regression analysis of the data from the
enrolment and analysis of the passing grades at EOC
exams showed a statistically significant correlation
between the students’ study success in the first and
second year and the cumulative results they had




achieved in SGE tests, and in particular with the total
score obtained in the admission selection process.
We have shown that the success in MP&B in the
first year of the study also correlated significantly
with the results of each particular criteria parameter
in almost all analysed generations, confirming our
assumption that the selection process must evaluate
exactly those secondary school achievements which
will provide a good basis for easier accomplishment
of the learning outcomes of the first-year subjects,
mostly considered asa continuation of the secondary
education with aim of creating a wider basis for
all subsequent medical contents. As well, our
regression analysis of results also showed that in all
generations success in the exam of P&PII correlates
significantly with the student’s overall results in
the SGE tests, as well as with the total score in the
admission selection process. This supports our
assumption that a properly selected combination
of enrolment parameters is also very important for
accomplishing the learning outcomes of the subjects
in the second year of study but, nevertheless, much
more important are the competencies and skills
acquired at the end of all medical courses in the first
year of the study.

Although our results clearly revealed some
positive changes in the students’ success after the
introduction of the SGE in the enrolment proce-
dure, the fact is that our study has some limitations
and that the success in the study cannot be asso-
ciated exclusively either with the average passing
grade achieved in the EOC examination in only
two courses or with the enrolment parameters. In-
deed, numerous other factors, both individual and
institutional, influence the study success (21-24).
The impact of paying tuition on academic perfor-
mance, for instance, has also been analysed, but
has not been found to present a stimulus for better
studying in state-owned schools (25, 26).

The importance of several other factors should
also be emphasised, among them the manner of
assessment of the learning outcomes, the level of
achieved objectivity in the EOC exams and the
high-set criteria that prevent “inflation of passing
grades” (27). Further investigations should include
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students’ performance in other courses, especial-
ly in those that represent a significant barrier to
studying and a common reason for interrupt-
ing the study of Medicine (Anatomy, Pathology,
etc.) because of the complexity and scope of the
contents, and we should correlate the outcomes
achieved with the enrolment parameters. More-
over, other indicators of students’ success should
be found and put in correlation with the enrol-
ment parameters of evaluation.

Conclusion

Our analysis showed that the changes in the
enrolment parameters, namely, the introduction of
the three STEM subjects as compulsory components
of the ranking criteria in the academic year 2012-
13, continued to provide an even better selection
of students with a high average grade achieved in
secondaryeducation,aswellasaselectionofstudents
with significantly better fundamental knowledge in
STEM subjects (Biology, Physics and in particular
Chemistry). This resulted in improved success in
the study, especially in the last two generations
of students enrolled under the new conditions
of admission. For MP&B, a course offered in the
first year of the study, we have found a significant
correlation between the success in the study and
either individual or combined achievements which
were evaluated at admission, while the success
in the second-year course in P&PII correlated
significantly only with combined results of all SGE
tests, as well as with the total cumulative score of
all evaluated achievements. Our results supported
the assumptions that the changes of the conditions
of entry in 2012-13 had been well considered and
that they had a better selection role in admission to
the study of Medicine in comparison to previous
parameters of evaluation. Our results also point to
the great responsibility that HEI have for students’
study-success, not only for their role in maintaining
and improving the quality of teaching, but also
because for their role in determining the relevant
parameters for selection of students.
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What Is Already Known on the Topic:

Although the State Graduation Exam was primarily designed as a com-
pulsory completion of grammar school and a tool for external evalua-
tion of secondary education, it was adopted from the start as an obliga-
tory part in the classification procedure for enrolment in higher educa-
tion institutions. However, its dual role constantly provokes polemics in
professional circles focused on the Croatian education system.

What this Study Adds:

In the present study, a statistically significant correlation between enrol-
ment criteria and students’ success in the study of Medicine was ob-
tained, and thus we provided a scientific evidence that properly selected
admission parameters could have a significant impact on future success
in the study, which implies that higher education institutions have the
great responsibility in determining the relevant parameters for selection
of students.
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