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Background: Faculties face the permanent chal-
lenge to design training programs with well-bal-
anced educational outcomes, and to offer various
organised and individual learning opportunities. 

Aim: To apply our original model to a post-
graduate training program in rheumatology in
general, and to various learning experiences in par-
ticular, in order to analyse the balance between dif-
ferent educational objectives. 

Methods: Learning times of various educational
activities were reported by the junior staff as tar-
geted learners. The suitability of different learn-
ing experiences to achieve cognitive, affective and
psychomotor learning objectives was estimated.
Learning points with respect to efficacy were cal-
culated by multiplication of the estimated learning
times by the perceived appropriateness of the ed-
ucational strategies. 

Results: Out of 780 hours of professional learn-
ing per year (17.7 hours/week), 37.7% of the time
was spent under individual supervision of senior
staff, 24.4% in organised structured learning,

22.6% in self-studies, and 15.3% in organised
patient-oriented learning. The balance between
the different types of learning objectives was ap-
propriate for the overall program, but not for each
particular learning experience. Acquisition of fac-
tual knowledge and problem solving was readily
aimed for during organised teaching sessions of
different formats, and by personal targeted read-
ing. Attitudes, skills and competencies, as well as
behavioural and performance changes were mostly
learned during caring for patients under inter-
active supervision by experts. 

Conclusion: We encourage other faculties to
apply this approach to any other curriculum of
undergraduate education, postgraduate training or
continuous professional development in order to
foster the development of well-balanced learning
experiences.
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Postgraduate medical education follows com-
pletion of the basic medical qualification accord-
ing to specific regulations and rules [1]. It is char-
acterised by the training of junior physicians under
supervision by more experienced colleagues to-
wards independent practice of their intended spe-
cialty. Learning programs have developed with
components of planned clinical placements, expert
supervision, theoretical teaching, research experi-
ence, systematic assessments and evaluations of
trainees and training programs. The apprentice-
ship nature of professional development requires
integration between training and services of pa-
tient care in the training institution. It is a perma-
nent challenge to secure a very diverse postgradu-

ate program with integrated practical and theoret-
ical instructions in order to get and keep up a well-
rounded physician with respect to knowledge,
skills and attitudes. 

Learning in the clinical environment has much
strength [2]. It is focused on authentic problems in
the context of professional practice. The skills of
history taking, physical examination, clinical rea-
soning, decision making, empathy and profession-
alism can be taught and learnt as an entity. Profes-
sional thinking, behaviour and attitudes are usually
modelled by clinical teachers. Learners are moti-
vated by its relevance and through active partici-
pation. However, time pressures, competing de-
mands, high costs, lack of training in teaching skills
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and poor recognition for clinical teaching under-
mine implementation of this educational approach
with emphasis on interactive learning with experts
in a stimulating learning environment. In addition,
this individualised learning on the job is usually
opportunistic and needs to be complemented by a
systematic learning with structured learning
opportunities in groups allowing a framework for
reflection and discussion. This approach can
develop the skills of listening, presenting ideas,
persuading and working as part of a team [3]. It also
gives the trainees the chance to monitor their own
learning and thus to gain a degree of self-direction
and independence in their studies.

The issue of junior staff’s working hours has
received much attention in recent years. In partic-
ular, qualitative and quantitative effects of chronic
sleep deprivation and fatigue on learning and
workplace performance, as well as physical and
psychological health have been studied [4–6].
Adverse effects on ability and motivation to learn,
interactions with patients, staff and peers, as well
as medical errors resulting in detrimental patient
outcomes have been reported, especially when
tasks dependent upon high levels of vigilance or
newly learned procedural skills have been exam-
ined. 

It is valuable to consider not only the numbers
of hours worked by the trainees, but the educa-
tional impact of all learning experiences. The
faculty of individual programs is responsible for
establishing specific learning objectives that are
consonant with the expectations set forth by spe-
cialty boards and societies, designing and imple-
menting the educational program to meet those
objectives, judging the progress of trainees in
achieving the established learning objectives, and
determining whether the individual trainee has ac-
quired the competencies and demonstrated the
professional values and attitudes required for qual-
ity medical care [7]. 

Trainees’ objectives include those that relate to
learning in the cognitive, affective and psychomo-
tor domain [8]. Objectives related to the cognitive
domain of learning take into consideration a spec-
trum of cognitive functioning relevant to the goals
of a curriculum, from simple factual knowledge to
higher levels of cognitive functioning, such as
problem solving and clinical decision making [9].
Objectives that pertain to the affective domain are
frequently referred to as attitudinal objectives.
They include specific attitudes, values, beliefs, bi-
ases, emotions, or role expectations that can affect
learning and performance. Objectives that relate
to the psychomotor domain of learning are often
referred to as skills or behavioural objectives. They
include specific psychomotor tasks or actions that

may involve hand movements, vision, hearing,
speech, or sense of touch. History taking, patient
education, interpersonal communication, physical
examination, record keeping, and procedural skills
fall into this domain. Often, an objective includes
elements from more than one domain. Being
aware of the various domains of learner objectives
is valuable because it helps to understand the com-
plexity of learning related to any educational ob-
jective, to choose the educational methods that will
most likely achieve the educational objectives and
to aim for an appropriate balance within the train-
ing program. This balance can be achieved if all
domains of the interdependent learning objectives
are covered and if the various learning objectives
complement each other in a qualitative and quan-
titative way.

Individuals have different preferences to
learning, referred to as learning styles [10]. Some
prefer to hear information, others to have visual
aids, or tactile aids. Some learners thrive with or-
ganisation and structure; others learn well in an
unstructured environment where they discover
what is to be learned. The use of different educa-
tional methods helps to overcome the problem of
different learning styles and to maintain interest
over longer time periods. It also reinforces previ-
ous learning experiences, which can deepen learn-
ing, promote retention, and enhance the applica-
tion of what has been learned [8]. However, re-
source constraints may limit the devise of the ideal
educational methods that achieve the most educa-
tional objectives.

After implementation of a postgraduate train-
ing program the question arises what the trainees
achieve in their working hours and self studies, and
how effectively and efficiently the curriculum is
run. Scores have been assigned to the perceived ed-
ucational value of different educational activities,
direct and indirect patient care [11]. However, to
our knowledge, this is the first study to analyse var-
ious learning activities with respect to their suit-
ability to achieve different educational objectives
in a qualitative and quantitative way. 

We therefore conducted our study with the
following aims:
1 to quantify learning times of various educa-

tional activities during the postgraduate train-
ing in rheumatology 

2 to estimate the suitability of the various learn-
ing experiences to achieve different educa-
tional objectives

3 to judge the balance of our postgraduate cur-
riculum by calculating learning points with re-
spect to perceived efficacy of the various edu-
cational activities
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The department of Rheumatology and Clinical Im-
munology/Allergology, University of Berne, is perma-
nently assigned various tasks of clinical service, teaching
(undergraduate, postgraduate and continuous profes-
sional development), and research (basic and applied clin-
ical research). The department is a tertiary centre for the
diagnosis and non-surgical treatment of patients suffering
from the whole spectrum of rheumatic diseases. The in-
patient clinic admits approximately 600 patients per year
to 22 beds for inter-professional and interdisciplinary care
during ten days, on average. The day clinic treats approx-
imately 680 patients, and the out-patient clinic holds ap-
proximately 7600 consultations annually. In addition, the
staffs participate in the emergency and advisory service of
the University hospital. The department is approved for
the postgraduate training in rheumatology of physicians
aiming for different specialist certificates according to the
requirements of the regulatory body Swiss Medical Asso-
ciation [12]. The equivalent of eight full time appoint-
ments is offered to 8–11 physicians for 1–2 years. The
present educational strategies include various organised
and individual learning experiences. 

In 2003, learning times of the junior staff as targeted
learners were estimated. The primary author compiled a
list of all learning situations and asked the complete jun-
ior staff to declare the estimated time spent in each par-
ticular situation. Eleven physicians (2 females, 9 males)
filled in the list completely (response rate 100%). Seven
were working full-time, four part-time; five were aiming
for their specialisation in rheumatology, four in internal
medicine, one in general medicine and one in physical
medicine & rehabilitation, respectively. At the time of the
survey they had been working in our department for 9.5
months on average (range 1–23 months) and had a
rheumatology specific postgraduate training of 28.4
months on average (range 1–86 months), and a specialty
non-specific postgraduate training of 75.5 months on av-
erage (range 52–102 months). The various learning times
declared by the junior staff were compared to the hours
offered by the actual training program in order to confirm
plausible figures. The primary author assigned average
duration and frequency of all learning experiences based
on the compiled figures and the number of organised
events within the training program, respectively. Replace-
ments of one specific event by another one were carefully
considered. Individual learning experiences were offered
during 52 weeks per year. However, organised structured
learning experiences, identical for all trainees, were held
during 48 weeks per year only due to special clinical serv-
ices around public holidays. Absences, such as individual
holidays, sick leaves and military services, were taken into

account according to the department’s task plan, resulting
in an average individual’s presence of 85% of the program
time. We deliberately refrained from calculating measures
of statistical variation. Reasonable and realistic estimates
of the time spent by an average learner are sought. The
focus of this program evaluation is to help academic staff
to design and adapt their curricula by application of this
approach to learning times estimated for their own aver-
age learner. Learning times per year were calculated, as-
suming an activity balanced between the in-patient and
out-patient clinic. Finally, the estimated learning times per
year were related to the documented working hours ac-
cording to the personnel department and adjusted for a
full-time appointment.

All educational strategies applying various educa-
tional methods were investigated with respect to their suit-
ability to achieve cognitive (knowledge, problem-solving),
affective (attitudes) and psychomotor goals (competences,
performance). The suitability was rated by the primary au-
thor on an ordinal scale from zero to three (0 = not rec-
ommended; 1 = appropriate as an adjunct to other meth-
ods; 2 = good match between educational method and ob-
jective; 3 = excellent match) based on published educa-
tional concepts [8]. This approach results in different ed-
ucational impacts of the various educational methods ap-
plied. Finally, learning points with respect to efficacy were
calculated. The estimated learning times (hours/year)
were multiplied by the perceived appropriateness’ of the
educational strategies (rated from 0 to 3) and then added
up for each of the five specified dimensions of learning
goals. Z-values were calculated for all five dimensions of
learning points (result of one particular dimension minus
mean of all five dimensions divided by the standard devi-
ation of all five dimensions). The significance level was set
at P = 0.05 with one-sided testing. This allowed judging
the extent of balance of our postgraduate training curricu-
lum in general and for particular learning experiences.
This concept is based on the model of equivalence of
learning activities considering time, intensity and relative
weight of various educational strategies within a curricu-
lum. It intends to facilitate the comparison between dif-
ferent study programs by relative measures in contrast to
absolute measures. Similarly, the European Credit Trans-
fer and Accumulation System ECTS generates credits
based on the workload of a typical student required to
achieve the program objectives specified in terms of learn-
ing outcomes and competencies [13]. The student work-
load consists of the time required to complete all planned
learning activities such as attending lectures or seminars,
preparation of projects, self-studies, work experiences and
examinations.

Methods

Results

The learning experiences of our postgraduate
training offered to the junior physicians are listed
in table 1. They can be classified as (1) organised
learning opportunities (structured according to a
blueprint based on the Swiss postgraduate training
program in rheumatology [14], and patient-ori-
ented according to the daily clinical work), and (2)
as individual learning situations (individual super-
vision during the routine patient care and self-
studies). They include different teaching formats

from lectures, interactive workshops and practical
courses to discussions in groups and pairs. Several
learning experiences allow interactions with physi-
cians from different specialties and backgrounds
(private practice, other department, research
group), as well as with different professions
(nurses, physiotherapists, occupational therapists,
laboratory technicians). 

Estimated learning times of the junior staff as
targeted learners are listed in table 1 and illustrated
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Table 1

Learning experiences.

Organised Learning

Systematic Lecture 45 min 8–20 1a 1b 2a 2b 3 24.5  24.5  24.5  
curriculum of (followed by 1x/week (=  36 x 0.8 x (=  36 x 0.8 x (=  36 x 0.8 x 
postgraduate interactive 0.85) (*4) 0.85) (*4) 0.85) (*4) (E)
training in discussion) 
rheumatology or workshop

Lectures for Lecture total of 20–250 1a 1b 2a 2b 3 10.2  10.2  10.2  
practicing 12 hours/year practicing (= 12 x 0.85) (= 12 x 0.85) (= 12 x 0.85)
rheumatologists rheumatologists

Lectures for Lecture total of 50–300 1a 1b 2a 2b 3 20.4  20.4  20.4  
practitioners in 24 hours/year practicing (= 24 x 0.85) (= 24 x 0.85) (= 24 x 0.85)
internal and physicians of 
general medicine different specialties
(topics relevant 
to rheumatology)

Lectures in other Lecture total of 10–50 1a 1b 2a 2b 3 10.2  10.2  10.2  
departments 12 hours/year staff of other (= 12 x 0.85) (= 12 x 0.85) (= 12 x 0.85)
(topics relevant to departments
rheumatology)

Lectures for Lecture 6 hours/year 100–150 1a 1b 2a 2b 3 5.1  5.1  5.1  
patients patients (= 6 x 0.85) (= 6 x 0.85) (= 6 x 0.85)

Research Lecture 60 min 1x/month 10–20 1a 1b 2a 2b 3 5.1  5.1  5.1  
meetings researchers (= 12 x 0.85 x 0.5) (= 12 x 0.85 x 0.5) (= 12 x 0.85 x 0.5)

(*5) (*5) (*5)

Quick soups, Short 45 min 8–20 1a 1b 2a 2b 3 23.0  23.0  23.0 
journal clubs presentation 3x/month (= 27 x 0.85) (= 27 x 0.85) (= 27 x 0.85)

Inter-professional Workshop 45 min 15–25 1a 1b 2a 2b 3 7.6  7.6  7.6  
teachings 1x/month allied health (= 9 x 0.85) (= 9 x 0.85) (= 9 x 0.85)

professionals

Courses in Practical course 2 hours/year 2–6 1a 1b 2a 2b 2.0  (2) 2.0  (2) 2.0  (2)
physiotherapy and by PT and OT
occupational therapy 

Courses in Practical course 1 hour/year 1–3 1a 1b 2a 2b 1.0  (1) 1.0  (1) 1.0  (2)
laboratory techniques by lab technician

Visits of conferences, Lecture, total of variable 1a 1b 2a 2b 3 40.0 (40) 40.0 (40) 40.0 (40)
external workshops workshop, 40 hours/year
or courses practical course

Plenary discussions Interactive 15 min 8–20 1a 1b 2a 2b 3 10.2  10.2 10.2  
(in-patients) discussion 1x/week (= 12 x 0.85) (= 12 x 0.85) (= 12 x 0.85)

Plenary discussions Interactive 45 min 8–20 1a 1b 2a 2b 3 30.6  30.6 30.6 
(out-patients) discussion 1x/week specialists of other (= 36 x 0.85) (= 36 x 0.85) (= 36 x 0.85)

departments

Sub-Subtotal hours/year 190 190 190
(Structured Learning) 

Discussions of x-rays Interactive 15 Min 4–8 1  2  3 51.0  0 25.5  
(in-patients) demonstration 5x/week radiologist (= 60 x 0.85) (= 30 x 0.85)

by radiologist

Discussions of Interactive 30 min 4–8 1b 2b 3 0 20.4  10.2 
x-rays (out-patients) demonstration 1x/week radiologist (= 24 x 0.85) (= 12 x 0.85)

by  radiologist

Ward rounds with Interactive 90 min 4–6 1a 2a 3 66.3  0 33.2  
consultant discussion 1x/week nurse (= 78 x 0.85) (= 39 x 0.85)

Ward rounds with Interactive 90 min 3–5 1a 2a 66.3  0 33.2  
senior staff discussion 1x/week nurse (= 78 x 0.85) (= 39 x 0.85)

Inter-professional Interactive total of 6–12 1a 2a 27.2 6.8 17.0  
discussions of patients discussion 10-40 min/ allied health (= 32 x 0.85) (= 8 x 0.85) (=20 x 0.85)

week professionals

Sub-Subtotal hours/year 211 27 119
(Patient-Oriented Learning) 

Subtotal hours/year 401 217 309
Organised Learning

Learning Educational Duration Number Types of Estimated Individual Learning Time per Year
Experience Method Frequency (*1) of Parti- Participants (Hours):  Junior Staff

cipants
In-patient Out-patient Department 
Clinic (*2) Clinic (*2) (*2) (*3)
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in figure 1. The individual supervision by the sen-
ior staff makes up the highest amount of the learn-
ing experiences (37.7%), followed by the organ-

ised structured learning experiences (24.4%), the
self-studies (22.6%), and the organised patient-
oriented learning situations (15.3%). There are
considerable differences between the out- and in-
patient clinics. The junior staff working on the
ward enjoys about twice as many hours of learning
experiences supervised (factor 1.9) or organised
(factor 7.8) by senior staff. We therefore aim to
start the postgraduate training in the in-patient
clinic and to continue in the out-patient clinic,
where individual targeted reading and other forms
of self-studies become more and more important.
There also exists a major difference between be-
ginners and advanced learners in respect to the

Table 1

(continued)

Learning Educational Duration Number Types of Estimated Individual Learning 
Experience Method Frequency (*1) of Parti- Participants Time per Year (Hours): 

cipants Junior Staff

In-patient Out-patient Department 
Clinic (*2) Clinic (*2) (*2) (*3)

Individual Learning

Presentations Interactive 180 min/week 2 1a 2a (3) 132.6 0 66.3  
of in-patients to discussion (= 156 x 0.85) (= 78 x 0.85)
supervising staff

Discussions of Interactive 150 min/week 2 1a 2a (3) 110.5 0 55.3  
in-patients with discussion (= 130 x 0.85) (= 65 x 0.85)
supervising staff

Presentations Interactive 120 min/week 2 1a 3 85.0 0 42.5  
of day-clinic-patients discussion (= 100 x 0.85) (= 50 x 0.85)
to supervising staff 

Presentations Interactive 210 min/week 2 1b 2b (3) 0 148.8 74.4  
of out-patients discussion (= 175 x 0.85) (= 88 x 0.85)
to supervising staff

Presentations and Interactive 30 min/week 2 1a 1b 2a 2b 3 22.1 22.1 22.1 
discussions of emergencies discussion (= 26 x 0.85) (= 26 x 0.85) (= 26 x 0.85)
with supervising staff 
(nights and weekends)

Demonstrations Interactive 30 min/week 2-3 1a 1b 2a 2b 3 22.1 22.1  22.1  
of injection techniques presentation (= 26 x 0.85) (= 26 x 0.85) (= 26 x 0.85)

Demonstrations Interactive 30 min/week 2-3 1a 1b 2a 2b 11.1 11.1 11.1 
of ultrasound presentation (= 26 x 0.85 x 0.5) (= 26 x 0.85 x 0.5) (= 26 x 0.85 x 0.5)

(*4) (*4) (*4)

Sub-Subtotal hours/year 383 204 294
Individual Supervision 

Self-studies Personal 4 hours/week 1 1a 1b 2a 2b 3 176 176 176
targeted reading, 
e-learning

Subtotal Individualised hours/year 559 380 470
Learning

Total hours/year 960 597 779
Learning Experiences 

1a junior staff working in the in-patient clinic * 1) offered during 48 weeks/year for organised, and 52weeks/year for individual learning 
1b junior staff working in the out-patient clinic experiences, respectively 
2a senior staff responsible for the in-patient clinic * 2) taking absences into account, resulting in an average presence of 85% of the program time 
2b senior staff responsible for the out-patient clinic * 3) assuming an activity balanced between the in- and out-patient clinic
3   consultant * 4) replaced by other lectures in 20% of the events
PT physiotherapist, OT occupational therapist * 5) only half of the learners taking part
E: Explanation of the calculations of one particular example: The structured, organised postgraduate training program is offered during 48 weeks per year (*1). 
The weekly lecture of the systematic curriculum lasts 45 minutes, resulting in 48 x 0.75 = 36 hours per year. However, in 20% of the weeks the systematic 
curriculum is replaced by other lectures (*4) and the individual learner is present in only 85% of the program time (*2), resulting in an estimated individual learning
time of 36 x 0.8 x 0.85 = 24.5 hours per year.

Individual Supervision 

 ~ 6.7 h (37.7%) 

Self-Studies 

 ~ 4 h (22.6%) 

Patient Oriented 

Learning 

 ~ 2.7 h (15.3%) 

Structured Learning 

 ~ 4.3 h (24.4%) 

Total ~ 17.7 h/week, ~ 780h/year 

Individual 

Organised 

Figure 1

Estimated learning

times: mean

hours/week, 

% of total learning

times.
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need of individual supervision. Finally, there are
huge inter-individual differences with self-re-
ported time spent for self-studies ranging from one
to eight hours per week depending on family com-
mitments, forthcoming exams, academic goals and
various other factors. 

In 2003, the junior staff had been working in
the hospital for 2600 hours per year (mean ± SD
180), based on the compulsory documentation of
the working hours and extrapolated to full-time
appointments. Therefore, a total of 23.2% of the
working hours were devoted to individual supervi-

Table 2

Analysis of the present educational strategies with respect to cognitive, affective and psychomotor objectives.

Learning experiences Cognitive: Cognitive: Affective: Psychomotor: Psychomotor: Learning time 
knowledge problem- attitudinal skills or behavioural or per year

solving competences performance hours (%)

Organised Learning

Structured Learning

Systematic curriculum of +++ ++ + + + 24.5 (3.15)
postgraduate training 
in rheumatology   

Lectures for practitioners +++ + + + – 30.6 (3.93)
in rheumatology, internal 
and/or general medicine 
(topics relevant to 
rheumatology)

Lectures in other departments +++ + + + – 10.2 (1.31)
(topics relevant to rheumatology)

Lectures for patients +++ + + + – 5.1 (0.66)

Research meetings ++ + + + – 5.1 (0.66)

Quick soups, journal clubs +++ + + + + 23.0 (2.95)

Inter-professional teachings +++ + + + + 7.6 (0.98)

Courses in physiotherapy, ++ + ++ ++ ++ 3.0 (0.38)
occupational therapy 
or laboratory techniques

Visits of conferences, +++ + + + + 40.0 (5.13)
external workshops or courses

Plenary discussions ++ ++ ++ + + 40.8 (5.24)
of in- or out-patients

Sub-Subtotal Structured Learning 190 (24.39)

Patient-Oriented Learning

Discussions of x-rays from ++ ++ + + + 35.7 (4.58)
in- or out-patients)

Ward rounds with consultant ++ ++ +++ ++ +++ 66.4 (8.52)
or senior staff

Inter-professional discussions ++ ++ +++ ++ ++ 17.0 (2.18)
of patients

Sub-Subtotal Patient-Oriented 119 (15.28)
Learning

Subtotal Organised Learning 309 (39.67)

Individual Learning

Individual discussions of  in-, ++ +++ +++ ++ +++ 260.6 (33.45)
out-, day-clinic or 
emergency- patients 
with supervising staff

Demonstrations of injection ++ ++ ++ +++ +++ 33.2 (4.29)
techniques or ultrasound

Sub-Subtotal Individual 294 (37.74)
Supervision

Self-studies +++ + + + – 176 (22.59)

Subtotal Individualised Learning 470 (60.33)

Total Learning Experiences 779 (100.00)

+++ = excellent match between educational method and objective  
++ = good match between educational method and objective
+ = appropriate as an adjunct to other educational methods   
– = not recommended  
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sion (11.3%), organised structured learning expe-
riences (7.3%), and organised patient-oriented
learning situations (4.6%). The junior staff had
been working in the hospital for 59 hours per week
on average, assuming 44 working weeks per year
on average, due to various absences such as public
and personal holidays, sick leaves and military
services. Therefore, learning experiences made up
13.7 hours per week during regular working hours
plus 4 hours per week during personal free time,
resulting in almost 780 hours per year. 

The suitability of the different educational set-
tings to meet the cognitive, affective and psy-
chomotor objectives is summarised in table 2. Al-
location of estimated learning points is done by
multiplication of the estimated learning times
(hours/year) by the perceived suitability of the ed-
ucational experiences (rated from 0 to 3). For ex-
ample, discussion of emergencies with supervising
staff is an excellent teaching method to foster prob-
lem solving and suitability is rated with 3. The
learners spend an estimated 22.1 hours/year dis-
cussing emergencies with supervising staff. There-
fore, the calculation results in 66.3 learning points,
given to problem-solving as particular cognitive
learning objective spent with this particular learn-
ing strategy. As shown in Figure 2, the balance be-
tween the different types of objectives is appropri-

ate for the whole program. The z-values reveal no
statistical significance between the five dimensions
analysed. Acquisition of factual knowledge is most
pronounced during presentations and discussions
of patients supervised by experienced staff, and by
personal targeted reading. Problem-solving is
learned most frequently during presentations and
discussions of patients supervised by senior staff.
Attitudinal changes are particularly possible dur-
ing ward rounds and the caring for patients under
supervision. In particular, high attention to the de-
velopment of professionalism and humanism can
be given. Skills and competencies are practiced in
particular during diagnostic and therapeutic pro-
cedures applied under supervision. Finally, behav-
ioural and performance objectives are aimed for
mostly during ward rounds and supervised patient
care. As shown in figure 3, the balance between the
five different learning objectives is not favourable
for all learning experiences, stressing the impor-
tance of complimentary offers. However, the staff
intensive individual supervision is much more bal-
anced compared to other learning situations. The
z-values reveal a statistical significant predomi-
nance of factual knowledge acquisition during or-
ganised structured learning and a threshold value
for self-studies.

0

4 0 0

8 0 0

1 2 0 0

1 6 0 0

2 0 0 0

Cognitive: 
Knowledge 

Cognitive: 
Problem-Solving

 

Affective: 
Attitudinal 

Psychomotor:  
Skills or Competences 

Psychomotor:  
Behavioral or
Performance 

Figure 2

Estimated learning points with respect to efficacy for all

learning experiences: They were calculated by multiplica-

tion of the estimated learning time (hours/year) with the

perceived appropriateness of the educational strategies

(rated from 0 to 3) for each particular learning experience

followed by addition of the figures and plotting of the

sums for each dimension of educational objectives; scale

0-2000, interval 400; mean ± SD 1484 ± 264 of all five

dimensions. The data illustrate an appropriate balance

between the different types of learning objectives for 

the overall postgraduate training program.
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Estimated learning points with respect to efficacy for a)

organised, structured learning, b) organised, patient-

oriented learning, c) individual supervision, and d) self-

studies: They were calculated by multiplication of the

estimated learning time (hours/year) with the perceived

appropriateness of the educational strategies (rated

from 0 to 3) for each particular learning experience, fol-

lowed by addition of the figures and plotting of the

sums for each dimension of educational objectives.

C:K = Cognitive: knowledge; C:PS = Cognitive: problem-

solving; A:A = Affective: attitudinal; PS:S = Psychomo-

tor: skills or competencies; PS:B = Psychomotor: be-

havioural or performance. Scale 0-1000, interval 200;

mean ± SD of all five dimensions: a) 269 ± 147; 

b) 247 ± 32; c) 757 ± 141; d) 211 ± 193.

The data illustrate a lack of balance between the differ-

ent types of learning objectives for some of the particu-

lar learning opportunities, stressing the importance of

complimentary learning experiences. 
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Our study documents an integrative, self-re-
ported estimation of learning times over one com-
plete year of postgraduate training. In addition, we
present an original model dedicated to the analy-
ses of the suitability of various learning experiences
to achieve cognitive, affective and psychomotor
objectives. It promises interesting insights into the
balance of learning environments and their effects
on the learning outcome. 

Certain limitations need to be addressed in
considering the learning times reported in this
study. Obviously, as a study of one particular set-
ting at one University hospital in one European
country, our findings may not be generalised in re-
lation to other programs and may change over the
years due to adjustments of the curriculum. Sched-
uling patterns, patient volume, senior staff’s roles
and availability, staffing expectations and educa-
tional philosophy all influence how the junior
staffs allocate their time to different activities in
the clinic. The availability of non-physicians to de-
liver medical patient care has an effect on the time
allocations too [15]. The intensity of supervision
naturally varies by specialty, level of training, ex-
perience and competence of the individual trainee
and the activity of the specific clinical circum-
stances [7]. Vast differences of learning times be-
tween different postgraduate training programs
are found in the literature. A systematic review re-
ports data from 16 observational studies including
over 1000 residents training in six surgical and
non-surgical specialties [16]. Teaching and learn-
ing activities were defined to be educational for the
resident or to involve a work-related, potentially
instructional interaction with a supervisor or col-
league, and included library time, attending
rounds, conferences, teaching, program planning,
speaking with a consultant and providing feedback.
These educational activities made up 15% of res-
idents activities, on average (95% confidence in-
terval 10–20%, range 0–31%) during a mean 84.5
hours working week. Our finding of 13.7 hours
learning time during regular presence in the de-
partment is comparable to the mean 12.7 hours
calculated in the systematic review, though related
to a considerably lower working time of 59 hours
per week. However, differences in the definition of
working hours have to be taken into account. For
example, in our recordings sleeping whilst being
on call is not calculated as working hours, which
can explain for a major part the difference.

Our learning times include only faculty-di-
rected educational time, in particular individual
supervision, but not peer-directed discussions.
The latter can make up additional time of compa-
rable amount according to studies with recordings
by trained observers and instantaneously recorded
work activities at randomly selected time points
[17, 18]. American second-year residents rated
contribution to their learning on a 4-point scale

from 0 (not at all) to 3 (a great deal). The highest
contribution came from other residents (2.4), fol-
lowed by special patients (2.1), patient rounds
(2.0), attending physicians (2.0), reading (2.0), lec-
tures (1.7), grand rounds (1.7), seminars (1.6) and
small groups (1.6) [19]. However, this judgment
might depend on the ratio of trainees to supervi-
sors. This is outstanding for our curriculum and
explains why our junior staffs seek help from the
senior staff in the first place. 

Trained observers are expensive, limiting the
observation period and the number of recorded
events, and reducing reliability of time estimates in
case of an uneven distribution of the organised
learning experiences over the year, as it is the case
in our curriculum. Nevertheless, junior staff’s es-
timates of the proportion of time spent in differ-
ent activities are inaccurate representations of the
work day [20]. Interestingly, comparison of the
self-declared estimates by interns and residents ro-
tating on the general medicine service at a Univer-
sity hospital with the results of formal random
work-sampling time analyses revealed an overesti-
mation of personal reading activities, but an un-
derestimation of discussing patient care and ward
rounds resulting in an underestimation of supervi-
sion by senior staff of 8.3 hours per week [20].
Therefore, our figures of the individual learning
experiences might be too small. However, our 11%
of working hours dedicated to individual supervi-
sion are comparable to the 12.5–14.5% for dis-
cussing patient care, assessed by observational ran-
dom work sampling [17]. In addition, a consider-
ably higher proportion of time was spent on pa-
tient focused education than on any other educa-
tional activity in agreement to a cross-sectional,
observational study of the activities of first year
residents during rotations in emergency medicine,
internal medicine and surgery [18]. 

Quantification of organised, structured learn-
ing experiences with defined beginning and end
with little interruptions is easier than estimation of
individual learning experiences spread out over the
whole week including nights and weekends.
Therefore, variations between reported organised
learning times are far more attributable to real dif-
ferences between programs than methodological
shortcomings. For example, our 4.3 hours/week of
lectures, workshops, courses, journal clubs, re-
search meetings and plenary discussions are high
in relation to a survey of specialist registrars in
rheumatology in the United Kingdom, where only
19.3% reported about a formal teaching of 4 or
more hours/week [21]. 

The year of training has an impact on the num-
ber of interactions with the supervising staff ac-
cording to an observational study about activities
of residents in internal medicine during their out-
patient continuity clinics, reflecting the growing
clinical independence of the trainees [22]. In addi-

Discussion
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tion, light patient loads produce fewer opportuni-
ties for staffing based strictly on perceptions of
clinical necessity. Heavy patient loads, on the other
hand, reduce the time available for staffing [22].
Further, time spent with attending physicians by a
random sample of second year residents of all spe-
cialties showed wide variations (mean 2.5 ± SD 2.3
hours/day) [19]. Finally, time spent with attending
physicians varied by specialty, with residents in
surgery (3.1 hours/day), family practice, radiology
and pathology (3.0 hours/day) reporting the most
time, while transitional-year residents (2.3
hours/day) and residents in psychiatry (1.9
hours/day) averaged the least [19]. 

The postgraduate training program requires
its trainees to develop competencies in different
areas, such as patient care, medical knowledge,
practice-based learning and improvement, inter-
personal and communication skills, professional-
ism, and systems-based practice [23]. Toward this
end, programs define the specific knowledge, skills
and attitudes expected, and provide educational
experiences as needed in order to demonstrate the
competencies. Evaluation closes the loop of the
curriculum development cycle and provides infor-
mation to guide ongoing improvements [8]. Tra-
ditionally, answers are searched for the critical
question whether the specific measurable curricu-
lar objectives had been met with respect to “who
did how well of what by when.” Alternatively, we
approach the question whether the educational
objectives had been met with respect to a balance
between the cognitive, affective and psychomotor
objectives. Our model was designed specifically for
our particular curriculum but can be applied to any
other curriculum of undergraduate education,
postgraduate training or continuous professional
development, because the underlying educational
concepts remain the same during the process of
life-long learning. It allows to compare equivalent
curricula carried out in different settings, or to
contrast dissimilar training programs realised in
similar settings. Training of several experts in the
allocation of the suitability of various educational
strategies to reach different educational goals, fol-
lowed by an expert consensus process based on the
judgements of multiple participants increases reli-
ability of its application. However, the gain has to
be balanced with the feasibility and appropriate-
ness of additional efforts involved in such a form-
ative program evaluation process.

At present, the medical profession is con-
fronted by an explosion of technology, changing
market forces, problems in health-care delivery

and globalisation. As a result, physicians find it in-
creasingly difficult to meet their responsibilities to
patients and society. Under these circumstances,
reaffirming the fundamental and universal princi-
ples and values of medical professionalism be-
comes all the more important [24]. Providing the
best quality of education to our trainees by offer-
ing a balanced training program is fundamental for
sustaining medicine’s contact with society. Giving
a trainee the opportunity to learn does not ensure
that he will learn. In addition, the structure and
process of a training program does not necessarily
correlate with the desired eventual educational
outcomes. Nevertheless, only a well-balanced pro-
gram will promote professionalism which can be
assessed in various ways [25].

Academic experiences such as amount of di-
dactic teaching and faculty supervision in patient
care are far more important than financial issues
such as salary, employee benefits and supplemen-
tal income opportunities for the postgraduate
training program selection [26]. However, over the
last few decades more emphasis has been put on
the quality of the work environment reflected by
the level of sensitivity, collegiality and satisfaction
that trainees and faculty have towards each other
and their own professional appointments. This in-
creased emphasis on the work environment ap-
pears to parallel a decreased emphasis on the aca-
demic experience. Nevertheless, overall satisfac-
tion with the postgraduate training is enhanced by
positive learning experiences [19]. In addition, in-
creased educational opportunities and role model-
ling are suggested as beneficial interventions
against training stress that may foster profession-
alism [27, 28]. 

In conclusion, our original model as one ap-
proach to program evaluation assesses the balance
between cognitive, affective and psychomotor ob-
jectives as basis for the training of competent pro-
fessionals and guidance of ongoing program im-
provements. Further outcome research is welcome
to study the impact of the model on professional
competencies and performance, as well as on pro-
gram changes. 
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