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A New Hybrid Concept, Combining Lectures and 
Case-Seminars, Resulted in Superior Ratings from 
Both Undergraduate Medical Students and Teachers
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Background: Due to declining student ratings, a new teaching method was applied to 
a course in gastrointestinal diseases for undergraduate medical students. Problem-based 
learning was replaced with our new concept, consisting of a theory week with traditional 
lectures and case seminars.
Methods: In this retrospective study, we compared student-ratings from the problem-based 
learning era to a new hybrid concept. The students evaluated the concepts by rating (1–6, 6 = 
best) nine different subject areas. Additional free text comments were possible. Teachers 
working with both concepts did likewise. Statistical differences between the two periods 
were studied by Mann Whitney U-test.
Results: The study group consisted 621 students (57% females, total response rate of 52%). 
Scores for lectures (4.9 vs.3.8) and teaching stimulation and feedback (4.6 vs 3.6, and 3.7 vs 
3.4, respectively), and to what extent the contents reflected learning goals (5.2 vs 4.3, p<0.05 
for all) were instantly improved, which also prevailed in the following semesters. At the end 
of the study period, a significant improvement in case seminars (4.8 vs 4.3) and practical 
training (4.9 vs 3.8, p<0.05 for both) was seen. Free text answers revealed that the students 
felt more prepared for their clinical rotation. Teachers rated the new hybrid concept higher 
(4.7 vs 3.5, p<0.05) and especially praised the new lectures.
Conclusion: The new learning concept resulted in both improved student-ratings and more 
satisfied teachers. We believe that the hybrid concept, combining lectures and case-seminars, 
facilitated learning and improved the learning climate. The subsequent uninterrupted prac
tical training also received improved scores.
Keywords: lectures, undergraduate, medical student, curriculum, case-based learning, 
problem-based learning

Background
As our student-ratings in teaching gastrointestinal diseases for undergraduate medical 
students were declining, we needed to revise our learning concept. Over the years we 
used classroom lectures and book-based teaching, with repetition and examinations for 
reinforcement as well as newer teaching methods such as problem-based learning and 
some case-based seminars.1,2 Already in 1989, Walton and Matthews reported on the 
essentials of problem-based learning from a symposium at the World Federation of 
Medical Education, with the ambition to inform teachers in undergraduate, postgrad
uate and continuing medical education of this new form of education. The concept was 
considered to be a very valuable educational approach by the World Health 
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Organisation (WHO).3 A decade later, Chang et al reported 
that problem-based learning improved student motivation 
and enjoyment, however, there was no convincing evidence 
of improved learning. The authors concluded that an intelli
gent combination of both traditional and problem-based 
learning would likely provide the most effective training 
for undergraduate surgical students.4 Based on the large 
interest in problem-based learning at that time, the concept 
was also introduced by us, mainly to trigger our students to 
be more active by presenting a clinical problem to solve. 
However, at our department, and when scrutinizing available 
systematic reviews and meta-analyses, the new teaching 
method failed to demonstrate superiority in undergraduate 
medical education.4–7 In 2016, we therefore launched a new 
hybrid concept based on a combination of classical lectures 
and case-seminars.

The New Concept
The new concept consists of one initial week of theore
tical education followed by three weeks of uninterrupted 
practical training at our wards, specialised in gastroen
terology and abdominal surgery. The theoretical week 
was based on disease-focused lectures in the morning 
and followed by case-studies in the afternoon (Figure 1). 
In establishing the new concept, all lectures were 

rewritten by one dedicated teacher and approved by 
a separate course leader. Lectures were grouped accord
ing to type of disease, eg, inflammatory bowel diseases, 
benign gastrointestinal conditions, abdominal pain and 
malignant diseases, and the different topics were then 
presented by their increasing complexity (from pharma
cological treatment to elective, emergency, and malig
nant surgery).

The presented case-studies during the subsequent after
noon focused on topics from the theoretical lectures, 
thereby challenging students to use newly acquired knowl
edge to solve clinical problems. On the last day of the 
week, 12 different clinical cases, representing the most 
important diseases and conditions of the course, were 
assigned to the students in pairs, ie, one case per two 
students. These clinical cases, including their solution 
and important take-home messages, were to be presented 
by the students in the morning of the last day of the four- 
week course. During that afternoon, a knowledge-based 
“clicker test” using a digital student response system was 
conducted.

The aim of the present study was to evaluate the 
introduction of the new hybrid learning concept in teach
ing gastrointestinal diseases for undergraduate medical 
students at our university hospital.

Figure 1 Schedule for the first week, the theoretical week, in the new concept for teaching gastrointestinal diseases to medical students.
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Methods
Study Design
Retrospective study by using aggregated student evalua
tions, provided by the Medical Study Council at the 
Undergraduate Medical Program at Uppsala University, 
from the last 13 semesters (7 before and 5 after the 
introduction of the new concept). Teachers having worked 
with both concepts were asked to compare their experi
ences in a short questionnaire.

Participants
The study group consisted of undergraduate medical stu
dents from a university hospital in Sweden and their 
teachers.

Evaluation
At the conclusion of the semester, students had been 
asked to rate the course in nine different learning areas: 
lectures, problem-based learning/case seminars, group 
seminars, practical training, agreement with learning 
goals, possibility to reach learning goals, teacher com
mitment, feedback, and opportunity to participate in 
learning activities. Each learning area was rated on 
a six-point scale (6 being the best) and additional com
ments could be made in free text fields. The students 
could also give additional comments in free-text fields. 
Unfortunately, we did not have access to the specific 
results from our course in gastrointestinal diseases as 
only the total score in the final exam was registered. 
Teachers were asked to compare lectures, cases, their 
own commitment, feedback from students and student 
activity between the new and former concept on a three- 
grade Likert scale (new better, no difference, former 

better) as well as their overall satisfaction with the two 
different courses (1–6, 6 being the best).

Data Analysis
Average scores were calculated for each area and seme
ster. The first, (Spring 2016, n=52), and last, semester 
(Spring 2018, n=45) of the new concept were compared 
with the last semester of the former education (Fall 
2015, n=58). Teacher-rated satisfaction was compared 
between the two concepts. Statistical differences were 
studied by Mann Whitney U-test. Descriptive statistics 
were used for the 4 questions concerning practical 
training.

Ethical Approval
As the manuscript only reports on aggregated data, col
lected from anonymous individuals at free will, no ethical 
approval is needed according to Swedish law.

Results
Participants
In total, 621 undergraduate medical students (57% 
females) answered the questionnaire. The overall response 
rate was 52%, ranging from 33 to 79% during the 13 
semesters. Eleven out of 15 teachers (73.3%) working 
within both concepts answered the questionnaire. To 
ensure anonymity, no other information concerning the 
participants, eg age, is available.

Improved Student Scores
The introduction of the new teaching concept showed 
instant improvement in scores for lectures, education mir
roring the learning goals, and teacher-stimulation and 
feedback. Table 1. As demonstrated in Figures 2 and 3, 

Table 1 Comparison of Student-Ratings from the Old Form of Education (Fall 2015), the New Concept (Started in Spring 2016) and 
the Last Semester (Spring 2018). Scale of 1–6, with 6 as the Best, for the Studied Nine Subgroups

Old Form 
(n=58)

New Concept 
(n=52)

p-value Old vs 
New

Last Semester 
(n=45)

p-value Old vs 
Last

Lectures 3.8 4.9 <0.001 5.1 <0.001
PBL/Case-seminars 4.2 4.8 0.435 4.8 0.015

Group seminars 4.3 4.1 0.298 5.0 0.110

Practical training 3.8 4.5 0.222 4.9 0.011
Mirrors goals 4.3 5.2 0.002 5.0 0.024

Reach goals 4.7 4.9 0.764 4.9 0.803

Teacher commitment 3.6 4.6 0.004 4.8 <0.001
Feedback 3.4 3.7 0.035 3.9 0.043

Opportunity to participate 4.5 4.7 0.535 4.9 0.230
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the improved scores prevailed for the following semesters. 
At the end of the study period (Spring 2018), a significant 
improvement in case seminars and practical training was 
seen compared to the former concept. Notably, our scores, 
especially for lectures and learning goals, are approaching 
those of Anaesthesiology, a discipline which is taught in 
the same semester as ours and continuously ranks in the 
top three of all clinical courses in student-rating.

Free Text Comments and the 
Clicker-Based Test
It is also worth noting that the free text comments indi
cated improvement. Up until 2015, students continuously 
complained of lack of theoretical education, especially 
those having their practical training at other hospitals in 
our region. After introducing the new concept, 21 of 56 
students spontaneously used the free text field to comment 
positively on the new theoretical week. The clicker-based 
test was popular among the students, with comments such 
as it “provided a good discussion”, “allowed me to try my 
knowledge on all questions” and “it was not as scary as an 
oral examination”.

Teacher-Rated Satisfaction
As demonstrated in Figure 4, teachers considered lectures, 
cases, own commitment as well as feedback from students 
and student activity to be better for the new concept. The 
largest difference was seen in lectures, also commented in 
the free field by “less extra work before having a lecture”, 
“identical lectures during all four rounds of the course 
makes the final exam more fair for the students”, and 
“feels more professional, just like the ATLS course”. In 
addition, the initial theoretical week was praised by com
ments like “students are more prepared at the wards” and 
“the clinical rotation has become undisturbed”. Finally, the 
possibility to repeat and discuss important facts during the 
students´ presentation of their clinical cases on the last day 
of the course was mentioned. The teachers´ overall satis
faction with the course increased from 3.5 to 4.7, p<0.05.

Discussion
The new hybrid teaching concept instantly improved the 
ratings of lectures by students, the correlation between 
teaching and learning goals, and teacher stimulation and 
feedback. In addition, these results prevailed in subsequent 

Figure 2 Scores (1–6, with 6 the best) from 621 individual students (57% females) on the quality of the given lectures, group seminars, problem-based learning/case-studies 
and practical training during 2012 to 2018. Note the introduction of the new teaching concept in the spring semester of 2016 (16:1, after the dotted line). The broken line 
represents the results from a continuously high-ranked department in our semester.
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semesters. At the end of the study period, a significant 
improvement in case seminars and practical training was 
also seen. In the free text answers, many students praised 
the theoretical week, expressing it to be well-adapted to 
their forthcoming clinical rotation.

We are pleased with the improved scores and believe 
that the parallel use of a teaching method well-known 
to teachers (traditional lectures) and adding case semi
nars (similar to the problem-based learning method), 
which is familiar to students from former semesters, 
eased the introduction of the new hybrid concept. Our 
experience is in line with the hybrid learning 

curriculum of Lee at al, in which 93 students thought 
lectures helped in selecting study topics and learning 
for the tutorial case.8 This was also true for 40 first-year 
postgraduate students in oncology, when randomised 
into a case-based learning group and compared to con
trols having only traditional lecture-based teaching.9 

Moreover, Dubey et al found a highly significant 
improvement in the students´ higher level of cognition 
when adding case-based learning to 81 undergraduate 
medical students.10

When choosing between teaching systems, the students´ 
maturity is of importance. In a cross-sectional study of 

Figure 3 Student-rating (1–6) of to what extent the given education mirrored the learning goals and their possibility to reach them, and teaching stimulation, feedback and 
opportunity to participate. Introduction of the new teaching concept after the dotted line, while the broken represents the results from a high-ranked department in our 
semester.
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students´ evaluation of teaching methods, clinically 
oriented methods such as case-based learning were pre
ferred by second-year medical students, while lecture- 
based instructions were more popular among first-year 
students.11 A hybrid course combining case-based and lec
ture-based teaching has also been designed in other disci
plines, such as nanobioscience for senior undergraduate 
students, as the combination of the two different approaches 

to learning were considered valuable and provided the 
opportunity to develop complementary skills.12 

A complete switch to self-directed learning was found not 
to be superior by 130 Norwegian medical students,13 nor at 
another Swedish medical university in Stockholm; rather 
students reported the introduction to be unsatisfactory due 
to misalignment between the general concept and the reign
ing teaching and learning principles.14

Figure 4 Teacher-scored comparison of lectures, cases, their own commitment, feedback from students and student activity between the new and former concept on 
a three-grade Likert scale (new better, no difference, former better). Note the overall improvements, especially in lectures.
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It is important to activate students and involve them in 
their own learning process, which otherwise can be per
ceived as passive. The new case-seminars in the after
noons of the theoretical week were meant to engage the 
students by allowing them to reflect on various problems 
in small groups and then discuss the case with the whole 
class. The use of concept maps and case-based learning 
has been proven useful in integrating previous knowledge 
into new clinical information for case analysis and to elicit 
diagnosis.15 The studied students also reported an increase 
in content-related knowledge. In an American study of 
first-year preclinical medical students, a significant 
achievement in critical thinking and teamwork among 
students was seen when using a case-based curriculum. 
Furthermore, student groups integrated basic science and 
clinical concepts significantly better.16 Moreover, in 
a single-centre randomised controlled trial with 106 
German medical students, participants taking part in live 
clinical case discussions (CCD) scored the best results, 
followed by video-CCD (watching recordings of live dis
cussions) and a group working with printed cases (paper- 
cases).17 The authors stress that the subjective learning 
experience underlines the importance of learner (inter) 
activity in acquisition of clinical reasoning skills. Finally, 
84 American medical students taking part in a case-based 
learning program (PEARLS) during the first and second 
years of medical school improved in four leadership traits 
(self-assured, persistent, determined, and outgoing) in both 
peer and facilitator-rated assessments. Six additional traits, 
out of 14 in total, significantly improved by measurement 
of facilitator-rated assessment.18

The correlation between the education in the new con
cept and the learning goals, unchanged during the study 
period, was rated high by the students. As not all teachers 
are aware of the learning goals when preparing their indi
vidual presentations, our central bank of approved lectures 
was critical to achieving this. This notion has been proved 
successful also in the more complex worldwide launch of 
ATLS, training in advanced trauma life support by the 
American College of Surgeons.19 Furthermore, the fixed 
lectures hindered teachers from compiling their own pre
sentations just a couple of days before delivering the 
lecture. This also addressed a former complaint from stu
dents that posted presentations were inconsistent with the 
actual lecture.

The improved scores on feedback and teacher commit
ment occurred when our teachers were more involved, for 
example by taking part in rewriting the course material 

and allowed to teach one of their own favourite subjects. 
This is in line with Van den Engbers et al who, using the 
Work-related Basic Need Satisfaction scale20 in 767 med
ical teachers at a university hospital, found autonomy, 
competence, and relatedness to be most important when 
measuring the satisfaction towards teaching.21

Although our students earlier experience of problem- 
based learning in former semesters probably facilitated the 
introduction, it took a couple of semesters to optimize the 
case seminars. The content had to match, and complement, 
the morning lecture. Moreover, case seminars can be 
demanding for the teacher, who must capture and frame 
questionable answers. It is also difficult to keep the case at 
the centre of the discussion and to make sure that every 
student is involved. It is worth noting that related pathol
ogies and the process of differential diagnosis are as 
important for the students to master as the pathology 
specified in each case studied. For example, eg, in evalu
ating liver values, the specific patterns reflecting all types 
of typical diagnoses are important learning objectives.

By routinely using clickers at the last day of the course, 
we could easily get an idea of the students’ performance 
and invite them to discuss their answer on 15 multiple- 
choice questions, reflecting the most important knowledge 
in the course. We believe that the clicker test resulted in 
greater activity among the students than the previously 
used written test. Furthermore, the responses are automa
tically saved and can therefore be used for future evalua
tions, as used in the present study and at faculty meetings.

In accordance with the free text answers, we believe 
that the new concept better prepares the students for their 
clinical rotation. In a systematic review of 20 unique 
studies, positive experiences during the clinical rotation, 
especially in the operating theatre, were associated with an 
increased interest in surgical careers.22 Two American 
studies identified mentorship and personal factors,23 and 
operative exposure and interaction with residents and 
faculty,24 respectively, to be the major determinants for 
medical students to pursue surgery. Thus, residents are 
crucial in many of these areas as mediators of unscheduled 
teaching.

Limitations
The response rate was not optimal (58%) and we cannot 
present which types of students (dissatisfied, pleased, 
motivated) responded. The questionnaire was, however, 
distributed by a student organisation and answered anon
ymously, directly after the final exam on the last day of the 
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semester. Although the students of the Spring term of 2016 
were not informed that the teaching concept had been 
changed, we cannot exclude that they suspected this after 
talking to former students. Moreover, we have been unable 
to correlate the present student ratings to knowledge acqui
sition as we lacked the specific results from our course in 
the final exams and the clicker-test was introduced at the 
start of the new concept. Furthermore, instead of relying 
on scores and information in the free text fields, we could 
have performed qualitative semi-structured interviews 
with both students and faculty to support our findings. 
However, the marked and persistent improvement in stu
dent-ratings and simultaneous increase teacher satisfaction 
suggest a strong correlation to the new hybrid concept. 
Finally, we believe that the larger group of teachers of 
various expertise, rather than a small group of dedicated 
individuals, strengthens the results and adds general 
applicability.

We are pleased with the improved scores but yet aim to 
improve our results, firstly by studying our colleagues in 
Anaesthesiology more in detail. Another developing learning 
strategy in our clinical setting is interprofessional learning, 
which is popular among undergraduate healthcare 
professionals.25 Additionally, advanced teaching methods, 
such as computer simulation, have recently proven to be effec
tive and essential adjuncts in bridging gaps between classroom 
medicine and clinical practice.26 Most important, adopting 
already well-functioning concepts is a good path to success 
as the implementation of a new teaching policy in a university 
hospital lies at the departmental level to a large degree.27

Conclusion
The new teaching concept with an initial theoretical week 
based on a mix of classical lectures and case seminars 
instantly improved the student-scores for lectures, learning 
goals and student–teacher interaction, a result that pre
vailed for the following semesters. In accordance with 
the free text answers, we believe that the new concept 
better prepares the students for their clinical rotation. At 
the end of the study period, a significant improvement in 
case seminars and practical training was seen. Satisfaction 
with the new concept among teachers was also increased 
and believe that the thorough follow up of the new concept 
at the biannual teacher meetings was key to the achieved 
and sustained good results. We hope that our work with 
curriculum development through introduction of new 
learning activities can inspire others, especially those 
engaged in undergraduate medical education.
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