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ABSTRACT

INTRODUCTION: Either a pass/fail approach or a seven-
point grading scale were used to evaluate students at the
Danish universities. The aim of this study was to explore any
effect of the assessment methods on student performances
during oral exams.

METHODS: In a prospective study including 1,037 examin-
ations in three medical subjects, we investigated the differ-
ence in the test scores between the spring- and autumn se-
mester. In the spring semester, the students could either
pass or fail the subject (pass/fail) while in the following au-
tumn semester, the students were assessed by tiered grad-
ing (seven-point grading scale). Unknown to the students,
the examiners assessed the students by the seven-point
grading scale also in the spring semester. Students at the
international classes who were officially assessed by the
seven-point grading scale during both semesters served as
control group.

RESULTS: The grading scores were significantly higher
among students who were aware of being evaluated with
the seven-point grading scores compared with the pass/fail
group (p < 0.0001). In comparison, no significant difference
between the exam results was observed from the spring- to
the autumn semester for the control group (p = 0.45).
Moreover, the average mark was higher among the interna-
tional students (mean = 10.3, on the seven-point grading
scale) than in the Danish speaking classes (mean = 9.1).
CONCLUSION: The seven-point grading scale seems to moti-
vate students to yield a better performance; hence tiered-
grading should probably be preferred to a simple pass/fail
approach.

FUNDING: none.

TRIAL REGISTRATION: not relevant.

Since 1788, the Danish educational system has applied a
total of ten different grading systems. Currently, either a
seven-point grading scale or a simple pass/fail system is
used to assess student performance in Danish university
exams. The seven-point grading scale is a tiered grading
system consisting of seven grades (-3, 00, 02, 4, 7, 10
and 12), while the pass/fail system is a simple dichoto-
mous assessment (Table 1). The merits of the two sys-
tems are different and over the years many arguments
in favour of one or the other have been expressed. Ad-

vocates of the grades claim that a multi-tiered grading
system is better able to identify students’ professional
strengths and weaknesses, while affording an optimized
resource-allocation approach [1, 2]. On the other hand,
the supporters of the pass/fail system draw attention to
the positive contribution of this system to the psycho-
logical well-being of medical students in an already com-
petitive environment [3]. The leading argument against
the use of graded assessment has been that it may
cause a grade-tethered mindset among students which
does not inspire students to seek intellectual depth,
while the adversaries of the dichotomous pass/fail sys-
tem claim it lowers the drive for excellence in the stu-
dents.

During the past 25 years, five different curricula
have been implemented at the Faculty of Health and
Medical Sciences, University of Copenhagen, Denmark.
In three hereof, student performances in Ophthal-
mology, Dermatology and Oto-rhino-laryngology, have
been evaluated by a grading method, whereas in the re-
maining two systems, the assessment was conducted by
the pass/fail approach. In the 2003 study reform, the
curriculum changed from a grading system to the pass/
fail system without grades [4]. In 2009, the Study Com-
mittee at the Faculty of Health and Medical Sciences
reverted the assessment method back to a grading
method [5]. The transition from one assessment form to
another gave us an exceptional opportunity to compare
the pass/fail system with the seven-point grading scale.

Several studies have explored the impact of graded
and pass/fail system on medical students’ academic per-
formances [1, 6]. However, to the best of our know-
ledge, no scientific evidence is available in favour of any
of the two systems [2, 6].

In this prospective semi-blinded study, we aimed to
compare the impact of the pass/fail system with the
seven-point grading scale on the performances of med-
ical students.

METHODS

Medical students, concluding the subjects of Ophthal-
mology, Dermatology and Oto-rhino-laryngology during
the spring semester and autumn semester of 2012 at
the University of Copenhagen were assessed. Officially,
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The Danish seven-point grading scale consists of seven grades. The cut-
off level is < 02, i.e. students with 00 and —3 do not pass the subject. For
statistical purposes, we categorized the seven-point grading scale into
four grade categories.

7-point
grading scale  Explanation of the grade Grade category
12 For an excellent performance Excellent
10 For a very good performance High
7 For a good performance Medium
4 For a fair performance Low
02 For an adequate performance Low
00 For an inadequate performance Low
-3 For an unacceptable performance  Low
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Overall proportions of medical students by low, medium, high and excel-
lent marks during spring and autumn, respectively, in Danish speaking
classes.
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the assessment method was pass/fail in the spring se-
mester and graded (seven-point grading scale) in the au-
tumn semester for the Danish speaking classes, whereas
the seven-point grading scale was used to assess inter-
national students (English speaking classes) in both se-
mesters owing to foreign university requirements. Ap-
proximately half of the students of the English speaking
classes were Danish and the other half were from a host
of European countries. Students from the English speak-
ing classes therefore constituted the control group.

The study intervention consisted of adding a seven-
point grading scale to the assessment, single-blinded to
the examinees of the Danish speaking classes during the
spring semester thereby providing data that allow for
comparisons between the grades achieved using the
two systems.

The exams in the three specialties were carried out
in different manners. In Ophthalmology, the student un-
dertook a clinical Ophthalmological investigation of a pa-
tient in the presence of the examiner and the assessor,
which was followed by a discussion of possible diag-
noses and treatments. Finally, the student was inter-
viewed about related Ophthalmological topics. A total of
25 minutes was used. In Dermatology, the student was

asked to describe and discuss a photographic image of a
Dermatological disease and a short patient history, upon
completion of this, the history of a venerological case
was presented and the student was asked to discuss this
also. The time allotted for both questions was approxim-
ately 25 minutes. The exam in Oto-rhino-laryngology
was a clinical exam mimicking a patient examination in
an outpatient setting. The students were given 20 min-
utes to examine volunteering patients and thereafter a
20-minute exam was undertaken. In all specialties the
assessors were internal lecturers from the University of
Copenhagen who served as examiners and who had
each been teaching a class, and also a number of ex-
ternal unbiased assessors, all of whom were experi-
enced specialists. The outcome of the exam was a con-
sensus based on to the two assessors’ independent
decisions. Data were anonymized before analysis, and
institutional approval was not considered necessary.

Statistics

The grading was analysed as qualitative data with the
chi-squared test. As only very few students scored a low
grade, the grading was pooled into four classes: excel-
lent (12 in the seven-point grading scale), high (10), me-
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Frequency distribution of
Danish and English speak-
ing classes by grades
during the spring- and
autumn semesters in
Ophthalmology, Derma-
tology and Oto-rhino-
laryngology. The values
are %.

Ophthalmology

Dermatology

Oto-rhino-laryngology

spring autumn spring autumn spring autumn
Grade Danish  English Danish  English Danish  English Danish  English Danish  English Danish  English
Low 5.88 0.0 6.41 0.0 28.16 16.7 10.06 0.0 15.85 6.3 6.74 0.0
Medium 29.41 12.5 10.90 8.3 30.46 16.7 15.72 18.2 24.59 0.0 15.17 18.2
High 36.36  37.5 33.97 333 30.46 20.8 33.34 18.2 38.25 31.3 33.15 18.2
Excellent 28.35 50.0 48.72 58.3 1092 458 40.88 63.6 21.31 45.8 4494  63.6
Total 100.00 100.0 100.00 100.0 100.00 100.0 100.00 100.0 100.00 100.0 100.00 100.0
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The overall proportions of medical students according to marks (low, me-
dium, high and excellent) during the spring- and autumn semesters in
the control group, in English speaking classes.
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dium (7) and low (< 7) (Table 1). Results were considered
significant if the probability level was p <0.05.

Trial registration: not relevant.

RESULTS

A total of 1,037 examinations were performed; 544 in
the spring semester and 493 in the following autumn se-
mester. The total number of students who participated
in the Ophthalmology exam in the spring semester was
187, and in the autumn semester the corresponding
number was 156. The number of examinees in Derma-
tology and Oto-rhino-laryngology were approximately
the same as for Ophthalmology. The mean grade during
the spring semester, when students believed that they
were being assessed by pass/fail only, was 8.4. The
mean grade in the following autumn semester was 10.0.

During the spring semester, the proportions of stu-
dents with low and excellent grades were 16.4% and
20.40%, respectively, while in the autumn semester,
the percentages of students in the low and excellent cat-
egories were 7.7% and 44.8%, respectively (Figure 1 and
Table 2). The chi-squared test confirmed a positive asso-
ciation between better performances in terms of higher
grades and the seven-point grading scale in the autumn
semester when the students were aware of being evalu-
ated by a graded scale (p < 0.0001).

The grading scores among the students in the Eng-
lish speaking classes, who constituted the control group
and were assessed by the seven-point grading scale dur-
ing both the spring (n = 48) and autumn semester (n =
56), did not differ between the two semesters (p = 0.45)
(Figure 2 and Table 2). In addition, the students of the
English speaking classes scored higher grades (mean =
10.3) than the students of the Danish speaking classes
(mean=9.1).

Evaluating the medical subjects separately, the pro-

portion of students in Ophthalmology with an excellent
grade (12 on the seven-point grading scale) increased sig-
nificantly from 28.4% in the spring semester to 48.7% in
the autumn semester (p < 0.0001) (Table 2). Similarly, in
Dermatology and Oto-rhino-laryngology the proportions
increased significantly from 10.9% to 40.9% (p < 0.0001),
and from 21.3% to 44.9% (p < 0.0001), respectively.

DISCUSSION

This single-masked controlled study investigated the
level of grading scores during two consecutive exams
using a seven-point grading scale and a pass/fail method
in Ophthalmology, Dermatology and Oto-rhino-laryng-
ology at the University of Copenhagen. The objective
was to evaluate whether assessment methods affected
the presentation of medical students during oral exams.
The most important finding was that test scores were
significantly higher in all three specialties during the se-
mester when the students were aware that they were
assessed by the seven-point grading scale. No such dif-
ferences were observed in the control groups counting
international students who were officially assessed by
the seven-point grading scale during both the spring and
autumn semester.

The interaction between assessment and learning
has been the subject of research for many years and the
importance of assessments in students’ education and
learning has been affirmed in a wide range of studies
[7-9]. In educational science, two main types of assess-
ments, formative and summative, are used to describe
the assessment of teaching and learning [10, 11]. While
formative assessment aims to improve learning and
teaching through consecutive evaluation and feedback,
the goal of summative assessment is to measure the ed-
ucational outcomes at the end of a learning activity [11].
Although summative assessment and tests without feed-
back are criticized for being less beneficial than forma-
tive assessments, testing is known to improve learning
through a phenomenon coined the testing effect [12].
Both pass/fail and tiered grading are summative assess-
ments, and since almost every topic is repeated several
times in the course of medical training, the tests may
bring some form of feedback.

The pass/fail as an assessment method is broadly
used at Danish universities. However, its application at
the universities varies significantly: at Aalborg Univer-
sity, for example, 15 out of 42 exams in Medicine are
carried out by the pass/fail method [13, 14] whereas the
University of Copenhagen applies the pass/fail approach
in only four out of 35 exams [15, 16]. Knowing that
tiered grading is more sensitive to elucidate students’
professional strengths and weaknesses, it would be in-
teresting to know whether the later clinical competen-
ces of doctors from the two medical universities are dif-
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ferent. One study investigated the predictive validity of
multi-tiered grading during the medical school on the
post-graduate clinical competences as doctors [1].
Interestingly, the study showed that grades achieved
during medical school are predictive of clinical perform-
ance. However, the comparison of competences at the
post-graduate level is very challenging, and in the exist-
ing literature different studies have used different out-
come measures. The common academic outcomes in
the extant studies are the United States Medical Licens-
ing Examination (USMLE) scores, student’s ability to at-
tend top residency programmes and evaluation by resi-
dency program directors. These studies, however, do
not clearly show evidence in favour of either a pass/fail
or a multi-tiered grading scale [6, 17-20].

The effect of the assessment methods on the aca-
demic performances during preclinical years has been
investigated in several studies, and while there is strong
evidence that the pass/fail method contributes to the
psychological well-being of students, no clear evidence
has been established concerning the academic impact of
the two methods [1, 3, 6, 17].

In the present study, we found that tiered grading
produced better performances than pass/fail assess-
ment. It has been suggested that greater student-aware-
ness during tiered grading plays a distinctive and explan-
atory role with respect to performance. Alternatively,
systematic differences in the students’ intellectual prow-
ess may also be hypothesized, although such a system-
atic difference is unlikely due to the sample size and the
stringent uptake criteria required for admission to med-
ical studies.

The main qualifications of the current study are the
large number of observations, the use of a control group
and the single-blinded design of the study. The clear in-
structions to the examiners to follow the official require-
ments in the assessments of student-performances also
contributed to reduce bias. Correspondingly, the most
important weaknesses were the observer-expectancy ef-
fect, as both the internal examiners and the external as-
sessors were aware of the study when grading students
in the spring semester. Nevertheless, the intervening
six-month break between the spring and autumn exams
and the random allocation of external examiners limits
the chance of conscious based bias i.e. remembering the
grades given in the past spring during the autumn exam.
However, observer bias was difficult to eliminate in the
current situation. One approach to reducing the obser-
ver-expectancy effect was video recording of the exams
and subsequent assessment by external assessors
blinded to the goal of study. Another factor that would
be interesting to explore is the perceived stress of the
students in the two cohorts. It would, however, be more
appropriate to investigate this factor in a repeated

measures design where the students could serve as their
own controls.

CONCLUSION

Students who were aware that their oral examinations
resulted in a graded score achieved higher scores than
students who thought they were assessed by a simple
dichotomous pass/fail system only. It may be speculated
that the assessment method resulting in specific test
scores created an incentive for students to make a
stronger effort to gain higher scores [12].
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