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Students do not consider all subjects
to be equally relevant

A method for quantifying relevance;
implications for curriculum timetabling,
teaching and learning, and student
assessment of teachers

OBJECTIVE Learning depends on the learners’ perceptions about the relevance
tothem of what s to be learned. The aim of this study was to discover the per-
ceptions of medical students of subject relevance, and to describe a method
quantifying perceived relevance. METHOD An anonymous questionnaire
was distributed to 413 medical students at the University of loannina, asking
them to rank the importance of all core subjects. Median rank and first and
third quartiles were calculated. RESULTS Of the students approached, 188
students (response 46%) ranked subjects from the most to the leastimportant:
Anatomy median 1 (first quartile 1, third 4), Physiology 2 (2, 5), Pathophysiol-
ogy 4 (3, 5), Internal Medicine 4 (3, 6), Pathology 5 (4, 11), Surgery 7 (4, 9),
Pharmacology 7 (6, 12), Nosology 8 (5, 13), Orthopedics 12 (9, 15), Pediatrics
12 (9, 16), Microbiology 12 (9, 18), Neurology 13 (10, 16), Biochemistry 13
(6, 22), Ophthalmology 15 (12, 18), Radiology 15 (10, 19), Obstetrics and
Gynecology 6 (11, 20), Urology 16 (12, 18), Dermatology 17 (13, 20), Biol-
ogy 19 (8, 22), Psychiatry 19 (13, 22), ENT 19 (16, 22), Forensic Medicine 21
(16, 24), Hygiene-Epidemiology 21 (16, 24), Medical Psychology 22 (17, 26),
Chemistry 25 (21, 26), Medical Physics 26 (23, 27), Foreign Language 27 (22,
29), Biostatistics 27 (25, 29), History of Medicine 28 (26, 29), and Sociology
29 (27, 30). CONCLUSIONS The medical students perceived some subjects to
be less relevant. Perceived relevance does not coincide with the curriculum
or curriculum timetabling. Discordance may reduce student enthusiasm and
confound students’ assessments of their teachers. Students’ perceptions
should not be ignored.
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Learning depends not only on the degree of relevance
of what is to be learned,” but also (or perhaps mainly) on
learners’ perceptions of how relevant the subject matter
is. After all, they are the ones who have to learn and must
find the motivation to do so. Progressively, the emphasis
in medical education has shifted from a teacher-centred to
a learner-centred approach that focuses on adapting the
curriculum to the students’interests and needs.? However,
itis not known whether curricula take into account student
perceptions of relevance. We performed a study to discover
our students’ perceptions of the relative importance of all
the core subjects taught in our medical school.

MATERIAL AND METHOD

We were commissioned by the Dean to conduct a study
on students’ opinions of a variety of questions. After two pilot
studies, an anonymous questionnaire entitled “medical students’
opinions about their science, their school, and their personal life
was distributed to all students at the loannina University Medical
School, Greece. In year 3 the questionnaires were distributed by
a teacher (ID) at the beginning of a tutorial and collected at the
end. In all other years they were distributed by research assist-
ants (PS, GS) during a lecture and students were asked to return
it the next day; if they failed to do so, they were given a verbal
reminder. One question presented alphabetically all thirty core
subjects of the School and students were asked to rank them in
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descending order of importance. Median rank and quartiles (first,
third) were calculated, because the distributions deviated from
normal. Gender and year of study (preclinical 1-2, transitional 3,
clinical 4-6) subgroups were also analyzed.

Several specific questions were also asked: “In your opinion,
which of the existing subjects should not be included and what
subjects should be added to the curriculum?’, “do you think
Philosophy, Health Economy, Ecology and Environmental man-
agement, Morals and Ethics, and Counselling should be in your
curriculum?’, “are there any subjects that should be moved to
another semester?”.

RESULTS

One hundred eighty eight students replied (46% of the
students who received a questionnaire, n=413; 28% of the
total number of students in the school, n=671). There were
86 male and 83 female respondents; 19 respondents did
not declare their gender. This reflected the overall gender
ratio in the school (336 male, 335 female). There were 45
preclinical, 88 transitional, and 58 clinical respondents,
which did not reflect the ratio of the number of students
in the different phases of the curriculum (219:122:330).

Respondents ranked all core subjects from 1 to 30.
Some subjects were consistently highly ranked, with al-
most no respondents ranking them below 20: Anatomy,
Physiology, Pathophysiology, Internal Medicine, Pathology.
Other subjects were consistently ranked poorly, with almost
none ranking in the top 10: Medical Sociology, History of
Medicine, Biostatistics, Foreign Language, Medical Physics.
The table 1 describes the rankings in more detail.

On top of the table are all thirty subjects ordered ac-
cording to their median rank; on the left are all the possible
rankings 1 to 30. For example, of the 162 students who
included Anatomy in their ranking (86% of respondents;
last two lines), more than half (86/162: 53%) ranked it first,
17 (11%) second, 11 (7%) third etc, and only one ranked
it lower than twentieth (twenty-third). Of the 162 (86%)
students who included Physiology in their ranking, 27
ranked it first (17%), 62 (38%) second, 15 (9%) third etc,
and only two ranked it below twentieth (both twenty-
second). At the other end of the scale, of the 157 (84%)
students who ranked Medical Sociology, only one ranked
it first, and more than one third (55/157: 35%) ranked it
last (thirtieth), 27 (17%) ranked it twenty-ninth, 32 (20%)
ranked it twenty-eighth etc, while only two ranked it
higher than twelfth (eighth and first, respectively). Of the
156 (83%) students who ranked History of Medicine, 29
ranked it last (19% out of 156), 41 (26%) twenty-ninth, 30
(19%) twenty-eighth etc, and only two ranked it higher
than twelfth (third and first, respectively).

X.TSERETOPOULOU et al

Figure 1 presents the median rank and first and third
quartiles (Q1, Q3) for each subject. For example, Anatomy'’s
median rank was 1, its Q1 was 1, and its Q3 was 4. On the
other end of the scale, Medical Sociology had a median
rank of 29, Q1 27, and Q3 30. Radiology’s rankings were in
the middle: Median 15, Q1 10, and Q3 19. The highest as
well as the lowest ranked subjects were less spread (had
smaller inter-quartile ranges, IQR=Q3-Q1), while those
ranked in between were more spread (had a greater IQR).
As expected from the table, Biochemistry and Biology (in
general bimodals, see below) had the greatest spread (the
more the bimodality, the greater the IQR).

Other characteristics of the table are:

It seems to be “divided” into three parts: The top-left
to bottom-right diagonal where the median ranks lie,
the bottom-left triangle representing subjects with few
low preferences, and the top-right triangle representing
subjects with few high preferences.

The subject frequency distributions begin skewed
towards the right (Anatomy; reverse J shape) and end
skewed towards the left (Medical Sociology; J shape).
Figure 1, showing six subjects from the spectrum “most
important to least important’, clarifies this. Anatomy is
skewed towards the right, has a reverse J shape, shows an
exponential decrease, it is ranked first, with most students
considering it the most important subject (it has almost
only “fanatic friends”). On the other utmost, Sociology is
Anatomy'’s mirror: skewed towards the left, J shaped, with
an exponential increase, it is ranked last, with most students
considering it the least important (it has almost “zealous
enemies”). Pharmacology and Forensic Medicine, ranked
7th and 22nd, were skewed towards the right and the left,
respectively, but some considered them as less or more
important than other subjects (they have more friends than
enemies and more enemies than friends, respectively). In
the middle, Urology has a “typical” bell shape (normal)
distribution with as many enemies as friends. Finally, Bio-
chemistry has two modes, one around six (zealous friends)
and another around 23 (fanatic enemies).

The subjects seem to be grouped into three parts; the
first and third are unimodal but skewed towards the right
and left, respectively, while the second is either unimodal
and normal (Orthopedics, Neurology, Ophthalmology,
Obstetrics and Gynecology, Urology, Dermatology) or
bimodal (Microbiology, Radiology, Biology, Biochemistry)
with the most exaggerated examples being Biology (11%
ranked it third to fourth and 48% ranked it nineteenth to
twenty-fifth, while fewer students put it in between) and
especially Biochemistry (37% ranked it second to eighth
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Table 1. Subject rank frequency distribution.
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Figure 1. Median ranks and first and third quartiles (Q1, Q3) for all subjects,
sorted from the first (Anatomy) to the last rank (Medical Sociology).

and 31% twenty-first to twenty-fifth, while only 26% put
it ninth to twentieth, and 0% ranked it fifteenth) (fig.
2). In general, the first part includes core medicine, the
second includes medical specialties if unimodal and core
biomedical subjects if bimodal, and the third includes the
“irrelevants”.

According to gender and year of study, Anatomy and
Physiology were ranked first and second by all students,
both male or female, preclinical, transitional, and clinical.
Pathophysiology, Internal Medicine, and Pathology com-
pleted the top five. On the other end of the spectrum,
Medical Sociology, History of Medicine, Biostatistics, For-
eign Language, and Medical Physics were considered the
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Figure 2. The frequency distribution of the perceived ranks for six
subjects, from the most important (Anatomy) towards the least important
(Medical Sociology).
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most irrelevant, irrespective of students’ gender or year of
study. In general, no important ranking differences found
according to gender or year of study.

Of the 130 students (69% of 188) who replied to
the question about what subjects should not be in the
curriculum, 64% (83/130) listed Medical Sociology, 38%
Biostatistics, 35% History of Medicine, 25% Chemistry, 24%
Physics, 18% Foreign Language, and 17% Psychology. This
is compatible with the table.

Of the 80 (43% of the 188) who answered the question
what subjects currently not in the curriculum should be
in the curriculum, almost half (45%, 36/80) said First Aid,
19% Informatics, 11% Morals Ethics and Law, 9% Preven-
tive Medicine, and 8% Patient Approach. Other proposals
included dietetics/nutrition, health economy, nursing,
dentistry, and philosophy.

Of the 177 (94% of the 188) who answered the question
of whether Philosophy should be in their curriculum, 58%
said no, 38% optional, and 3% core. Of the 177 (94%) who
answered for Health Economy, 32% said no, 54% optional,
and 14% core. Of the 175 (93%) who answered for Ecol-
ogy and Environmental Management, 38% said no, 55%
optional, and 7% core. Of the 181 (96%) who answered
for Morals and Ethics, 13% said no, 41% optional, and 46%
core. Of the 171 (91%) who answered for Counselling, 19%
said no, 60% optional, and 21% core.

Finally, while only one in five preclinical students (20%)
commented on which subjects should be moved to different
semesters, one in three clinical students (35%) did so. The
most common proposal (17/45: 38%) was for Pharmacology
to be moved from the preclinical to the clinical semesters,
and History of Medicine (7/45: 16%) and Medical Physics
(4/45: 9%) to go even earlier (to the first semester from
fourth and second, respectively).

DISCUSSION

loannina University medical students considered some
of their core subjects to be the most important (Anatomy,
Physiology, Pathophysiology, Internal Medicine, Pathology)
and others the least important (Medical Sociology, His-
tory of Medicine, Biostatistics, Foreign Language, Medical
Physics). These perceptions were similar for both genders
and all years of study. The least important subjects should,
students wrote in the open question, not be in their cur-
riculum, while some subjects that were not taught (First
Aid, Medical Informatics, Morals and Ethics) should be
brought in. Students also seemed to feel that Pharmacol-
ogy should be taught later, in the clinical phase of their
curriculum.
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What is the message here? Does our curriculum coin-
cide with or contradict students’ perceptions of what is
important? How could these perceptions influence students’
rating of their faculty?

Our students’ overall ranking does not coincide with
what comes first or second in our curriculum timetable.
What we teach in the first (preclinical) semesters is what
students perceive as less relevant, which means they
have a long wait before they come in contact with the
subjects they perceive as important. After passing tight
admission examinations (the hardest and biggest leap
towards becoming medical doctor in Greece), we think
that nothing else could evaporate enthusiasm and cause
boredom, perhaps even burnout, than this sort of dis-
crepancy between expectations and experience. Perhaps
this is why we anecdotally feel that our students seem to
contradict the ancient Greek wisdom mdvteg dvBpwrmoi Tou
adévai opéyovral puoel (human beings, by their nature,
covet [desire] to learn; Aristotle).?> Anybody can be forced
to undergo teaching, but nobody can be forced to learn;
learning is an inner procedure (i.e. covet). Students came
to medical school to become doctors, to deal with patients;
however, they start their studies confronted with such
—in their opinion- irrelevant and unimportant subjects
as Sociology, History, Mathematics, Foreign Languages,
Physics, and Chemistry. Our curriculum, therefore, is not
student-centred.?

Since the study was performed, Medical Sociology
has been withdrawn from the curriculum, and History of
Medicine and Biostatistics are under pressure. For example,
in the School’s general assembly, the opinion was voiced
that Biostatistics should be amalgamated with Epidemiol-
ogy, which itself was rated as the eighth least important
subject. Should these subjects get reduced teaching time
or even be excluded from our curriculum? Or should they
be taught later when their importance is more likely to
be appreciated? As one student nearing graduation said,
having realized the importance of Biostatistics for practic-
ing doctors, “you are wasting your subject, having it in the
first semester!”.

We think that the major implication of this research
is the necessity to adapt the curriculum to students’ per-
ceived needs. Otherwise, we risk vaporizing our students’
enthusiasm for becoming doctors and thus their covet-
ousness for learning. Our curriculum violates most of the
CRISIS criteria of effective learning (convenience, relevance,
individualization, self-assessment, independent learning,
and systematic approach).” We acknowledge that these
were developed for effective continuing education, that

231

undergraduate and postgraduate education are different
things, and that the participants in undergraduate and
postgraduate education are different, but we think that by
and large these criteria do apply to undergraduate educa-
tion. We believe they should not be violated, especially in
the era of the educational philosophy “just-for-you learning”
(learning customized to the content, educational strategy,

and distribution needs of the individual learner).#

We have also asked the same students through the same
questionnaire to mark their teachers using the familiar 0 to
10 scale and give their marking criteria, provided they had
personal experience of the teacher they were assessing.®
Their marking criteria were, from the most to the least im-
portant, instructional ability, personality, expertise, fairness,
and -last- research activity. This work did not correlated
marks with students’ own perceptions of the importance
or relevance of the subjects being taught. Although an
interested tutor or expert teacher can motivate the students
to like the subject they teach, even if it is not perceived
relevant (and a poor teacher could reduce enthusiasm
for an important subject), perceived relevance could be
a confounder of students’ opinions of their teachers. This
hypothesis, however, remains to be proven.

Limitations

The small response rate and lack of representativeness
of the year of study are limitations of this study. They were
the outcomes of at least two factors: the distribution/col-
lection procedure (no protected time except for year 3) and
the lengthiness of the whole questionnaire (20 pages). We
cannot exclude the possibility that the students who did
not respond may somehow have been different from those
who did; however, had all students replied, we think that
rankings would have been similar and that the reported
rankings represent our students
More importantly, while it may appear to be reasonable to
believe that these rankings are not generalizable to medi-
cal schools the world over, to all Greek medical schools, or
even to our School in different years, this is not the case.

14,

wisdom of the crowds”s

We have identified student rankings of subjects according
to their perceived importance and this is the case. Our
findings indicate that students do rank subjects, and that
students’ rankings and our curriculum contradict each
other. Student ranking and curriculum adaptation taking
into account this ranking is generalizable. All students all
over the world have opinions —conscious or unconscious,
explicit or otherwise- about the relevance of what they
are being asked to learn. Our case is a specific example
of a general principle.
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Of course students may not understand the bigger
picture of the curriculum and what will be important
during their medical careers, and they may not be able to
make appropriate judgements about the value of different
curricular components. Such criticism raises the question
of whether the teachers understand the bigger picture
better than their students do, but the answer is beyond
the scope of this study. Concentrating on students, they do
rank subjects and this is the reality. This is their picture and
nobody can force anybody to learn anything they perceive
as non-important and non-relevant. Unfortunately, we (only
we?) do exactly this. We teach Statistics, for example, in the
first semester, but students rate it as irrelevant. Should we
teach it in the fifth year, when students might have come
to appreciate its importance? Yes we should do, we think.
We must do. After all it is all about their learning, not ours.
Not even our teaching; it is not about teaching, it is about
learning: they will become doctors.

We have suggested that the perceived importance of
a subject could confound student evaluations of teach-
ers.* The opposite could also be true: The quality of the
teaching may affect perceptions of the importance of the
subject. We believe that such an influence would not be
large enough to significantly alter perceived importance,
but it might explain some of the variance in rankings that
we identified between students.

Finally, we chose for the questionnaire the word “impor-
tance”because we believed it was readily comprehensible.
Perhaps “importance” and “relevance” are not completely
interchangeable, but we think that“importance”is the best
proxy of “relevance”. We also believe that the statistical
procedures used to quantify and present relevance are
the appropriate.

In conclusion, medical students perceive some subjects
as more relevant than others. Their rankings may not coin-
cide with curriculum timetabling, and this may affect their
enthusiasm for learning. Furthermore, student perceptions

X.TSERETOPOULOU et al

of subject importance may confound their assessments of
their teachers. As learning depends on the relevance of what
is to be learned, and since the emphasis is progressively
given on learner-centred approaches whereby students are
not forced to adapt to the curriculum but the curriculum
incorporates their perceived interests and needs, students’
perceptions of the relative importance of their subjects
cannot be ignored when timetabling the curriculum or
asking students to assess their teachers.

“How could curricula best be adapted to take into ac-
count the relevance, as assessed by students, of the subjects
offered” and “is student-perceived subject importance a
confounder when assessing their teachers” are questions
for further research.
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O1 portnTéG 6V Oewpolv 6Aa Ta Sidackopeva padrpata emouvdaia Kat GXETIKA PE TO EMAYYEAUA TOUG —
OUVETELEG OTN SLapOPPWCN TOV TIPOYPAUMATOG oTToudwy, otn Sidackalia Kal otn paénon,
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EpyaoTtripto YyiewvriG kat EménuioAoyiag, latpikr ZxoAn, Mavemotriuto lwavvivwy, lwdvviva

Apxeia EAAnviknc latpikric 2011, 28(2):227-233

FKOMOZX MNavteg AvBpwrtol tou e1déval opéyovtal QUoEl, Sidafe o AploToTEANG. AgV UTTOPEIC VA Pag éva @aynTd TTou

Sev oou apéoel- umopeic BERata va e§avayKaoTeiG va TO KAVELG, TTap’ OTL eVOEXETAL VA TO KAVELG PEXPL Kal EPETO. To
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e1déval, n pdbnon, givatl xapd Kat armrdéAaucn av CUUTITITEL UE TNV AvTIANYNn Tou padntr yia 1o méco omoudaio gival
auTo TTov TIPOKELTAL VA HABEL Av gival ACXETO, av gival acripavTto, av Sev gival evSla@Epov, TOTE 0 AvOPWTTOG TOU &l-
Séval avopeKTOG PUOEL N HABNON aTTo XapA PETATPETETAL O BAcavo. MTTOPEIG va UTTOXPEWOELG KATToloV va S18axOEl,
SEV UMTOPEIG VA TOV UTTOXPEWOELG VA HABOEL: arTAd Ba Tov eEAVAYKATELG VA «TTEPACEL TIG EEETATEIGY. YTTIOXPEWVOUUE TOUG
@OITNTEG pag va S1dayxBoUv avTIKEIMEVA TTOU Eival AVOPEKTOL Va HABoLV; OTTOTE N PUOIKK avTidpaon Tou eyKEPAAOU
TOUG €ival va «TTepVOoUV EETACEIGY; (] VA aVTIYPA@OULV). SKOTTIOC TNG TAPOVCAG EPYACIAg rTav n oxeTIKr Slepevivnon.
OewpPOoUV Ol POITNTEG PAG OTL TA HAOriHATA TNG OXOANG TOUG gival ormoudaia Kal OXETIKA UE TO EMAyYEAUA TTOU SidAe-
Eav; Oa meptypa@ei pia pEBoSoG TOCOTIKNG EKTIUNONG TNG CUYKEKPIUEVNG TTIOTNG. YAIKO-MEOGOAOX AvWwvu Lo £pw-
TNMATOAOYLO pHolPACTNKE OE 413 olTNTEG TNG laTPIKAG ZXO0ANG lwavvivwy, {NTWVTAG TOUG VA IEPAPXIOOUV E OEIPA
omoudaldTNTAG TA HAORHATA KOPHOU TNG OXOANG TOUG, KATA TNV avTiAnyr Toug, amd To TTEPIOCOTEPO £WG TO AlyOTE-
PO OXeTIKO Kat ormoudaio. AMMOTEAEZMATA 188 @oltnTég Ta IEpdpyxnoav we e€rG: Avatopia dtdpeon oepd 1 (mpw-
To TETAPTNUOPLO 1, TPiTO 4), Ducioloyia 2 (2, 5), MaBoguacioloyia 4 (3, 5), Maboloyia 4 (3, 6), Naboloyikr) Avatopia
5 (4, 11), Xeipoupyikn 7 (4, 9), Dappakoloyia 7 (6, 12), Noocoloyia 8 (5, 13), OpBomaudikny 12 (9, 15), Madiatpikn 12
(9, 16), Mikpofioloyia 12 (9, 18), NeupoAoyia 13 (10, 16), Bioxnpeia 13 (6, 22), OpOBaipoAroyia 15 (12, 18), AKtivolo-
yia 15 (10, 19), MateuTikrii-TuvaikoAoyia 6 (11, 20), OupoAoyia 16 (12, 18), Aepuatoloyia 17 (13, 20), Biohoyia 19 (8,
22), Yuxlatpikn 19 (13, 22), Qtopivolapuyyoloyia 19 (16, 22), latpodikaoTtikn 21 (16, 24), Yyieivi-EmdnuioAoyia 21
(16, 24), latpikn Yuxoloyia 22 (17, 26), Xnueia 25 (21, 26), latpiki Duoikn 26 (23, 27), =évn Nwooca 27 (22, 29), Blo-
OTATIOTIKA 27 (25, 29), lotopia latplkng 28 (26, 29), Kovwviohoyia 29 (27, 30). ZYMIMEPAZMATA Ot @oITnNTEG avTl-
AappBdavovtav opIoUéVa YVWOTIKA AVTIKEIMEVA WG AlyOTEPO omoudaia Kal OXETIKA. TNV TPWTN TEPITou dekdda 1e-
PAPXNOAV TA AVTIKEIHEVA TTOU BewpouvTal N Kapdid Tng latpikng, otn SeVUTEPN TA AVTIKEIUEVA EISIKOTHTWY KAl TNV
TPIiTN Ta «doXeTa», Siata&n mou Sev gival mMOavo ot Ba dANale av To Seiyua ATAV AVTITPOCWTTEVTIKO. To TTPOYPap-
pa ormoudwv Sev AapBAvel UTT’ SYN AUTEG TIG AVTIAAWELG TOUG: TOUG UTTOXPEWVEL VA apXioOLV TIG OTTOUSEG TOUG Ao
«AOXETA TIPAYUATA»: VA UTTOOTOLV (€101 BlwveTat) Tn SiISAcKAAia TOUG. AKOUN KL AV Ol AVTIAAYELG AUTEG ival AaOguE-
VEG, N acLPPBATOTNTA TTEMOIONCEWY KAl TIPOYPAUMATOG KATAOTPEPEL TO oTToudatdTePo amn’ dAa: Tov evBouaciacud tou
@OITNTH VA UABEL. AEUTEPOYEVWG, EVOEXETAL VA ATTOTEAEL KAl CUYXUTIKO TTApAyovTa oThV €K HEPOUG TOU a&loAdynon
TWV KAONyNTWV Tou. Ot MPOTEPEG AVTIANYPELG TWV POITNTWV SEV UTTOPEL va ayvoouvTal, aANA VA ArTOTEAOUV EQOANTH-
plo BeATiwong TNG ekmaidgvong Toug.

Négaig eupeTnpiou: ASloAdynon kadnyntwy, Aidackalia kat padnon, latpikn ekmaidevon, Mpdypapupa omoudwy, IxetikdéTNTa/Ommoudal-
étnta/katdragn Twv padnudatwy, lwdavviva, EAAada
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