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Purpose: Conventional medical curriculum is the rule of medical teaching in Greek Medical 

Schools. Medical students are often taught irrelevant details with little or no reference to their 

potential clinical significance. Alternatively, integrated teaching warrants that the complete 

teaching material is covered by each faculty member not considering areas of personal expertise. 

The aim of this study was to evaluate the implementation of integrated teaching in ophthalmic 

training.

Methods: The main outcome measures of this retrospective study were a) comments and 

recommendations made anonymously by the fifth-year medical students in the evaluation ques-

tionnaires filled in at the end of their training, and b) scores obtained by students in their final 

examination at the end of their training in the 2nd Department of Ophthalmology as part of the 

core Curriculum of the Medical School of the Aristotle University of Thessaloniki. The latter 

outcome was analyzed with respect to the implementation of integrated teaching.

Results: The score obtained by students in the final examination, which is an objective outcome 

measure, increased significantly after the implementation of integrated teaching. The final grade 

(scores out of 10) of students who were trained with the integrated system (6.17±1.67, mean 

± standard deviation) was significantly higher compared to those (5.52±2.20) trained with the 

conventional system (P,0.001). The positive outcome of this process was evident as there was 

a significant increase in the number of students satisfied with the teaching process compared 

to previous academic years.

Conclusion: Based on the experience of eight academic years and as a result of interactive 

assessment process our department has modified its medical student teaching process from 

conventional to integrated; all teaching staff members are involved in the teaching process, 

while students are divided in small groups. In conclusion, integrated teaching in small student 

groups appears to be an efficient teaching method (for both theoretical and clinical skills) of 

ophthalmic training for medical students.
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Introduction
Medical teaching in the form of a conventional medical curriculum is the rule in 

Greek Medical Schools. Material relevant to each subspecialty is taught by a corre-

sponding member of the teaching staff in the form of lectures. Limited focus on clinical 

skills and interaction with patients are some of the inadequacies of this curriculum. 

This anachronism gives rise to several problems regarding medical teaching. One 

example is that teaching adequacy is theoretically included in the criteria for academic 

advancement, but formal evaluation lacks specific assessment tools. Moreover, students 

do not achieve a comprehensive understanding of any topic taught to them, since there 
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is significant diversity of interests, resources, and approaches 

between several departments responsible for teaching differ-

ent aspects of a particular topic. Consequently, there is lack 

of integration in course materials in medical undergraduate 

teaching.1,2 Unfortunately, medical students are often taught 

irrelevant details with little or no reference to their potential 

clinical significance. Moreover, clinical relevance of the basic 

science courses is lost to students at the time of their clinical 

training as a result of lack of emphasis. Students are led to 

think that memorization of vast amounts of information is 

the key to proper education, whereas clinical skills are not 

considered that important.3,4

During the past two decades, integrated curricula 

have been commonly employed, mainly due to the basic 

inadequacy of basic science teaching: no apparent clini-

cal relevance. Conventional teaching methods appeared 

not able to meet contemporary needs for interdisciplinary 

pre-clinical and clinical practice.5 Vertical integration 

linking basic science and clinical practice with the use of 

problem-based learning facilitated increased comprehen-

sion of medical principles.6 In the limited spectrum of a 

single specialty, integrated teaching ensures that the entire 

teaching material is covered by every faculty member 

regardless of areas of personal expertise and/or research.7 

There is a considerable focus on clinical skills as they are 

taught along with the respective theoretical background 

on the same day. As teaching is done in small groups, 

the tutor is able to initiate and guide a discussion in order 

to help students identify and solve a clinical problem. 

Consequently, there is increased student participation in 

the acquisition of basic clinical skills.8 Learning theories 

propose that integrated teaching may be beneficial due to 

its facilitation of contextual learning as well as efficient 

analysis of clinical problems.9

The ophthalmic manifestations of several systemic dis-

eases have rendered the acquisition of basic theoretic and 

clinical skills in ophthalmology by medical students, a pre-

requisite in the context of a comprehensive medical training. 

To our knowledge, the Medical School of the Aristotle 

University of Thessaloniki is the first medical school in 

Greece to implement integrated teaching in ophthalmology 

training for undergraduate medical students.

The aim of our study was to evaluate the implementation 

of integrated teaching in ophthalmic training with the use of 

a structured questionnaire completed by medical students 

as well as comparisons of examination scores following the 

completion of the respective semesters.

Materials and methods
Between the academic years 2004/2005 and 2009/2010 

(673 students, mean: 112 students/year), conventional 

teaching was the common practice in our department; 

every member of the teaching staff taught skills from his/

her area of expertise. During the academic years 2010/2011 

and 2012/2013 (247 students, mean: 123 students/year), 

integrated teaching was employed; every member of the 

teaching staff covered all clinical skills in small student 

groups. There was a slight decrease in the number of teachers 

(range: 8–10) and a small increase in the number of students 

(112 students/year vs 123 students/year), as well as a minor 

decrease in the faculty to student ratio (12.8 to 13.9). The 

small increase in the faculty to student ratio can be attributed 

to decreased postings during the previous 3 years as a result 

of the ongoing economic crisis.

In our department, the modification of the curriculum 

from conventional to integrated teaching took place after 

eight academic years and following an interactive and impar-

tial assessment process. The transformation of the teaching 

process, in line with the students’ evaluation and criticism 

and eventually integrated teaching was employed from the 

academic year 2010/2011. All lectures were replaced by 

seminars in small student groups. While all supplementary 

teaching materials (PowerPoint presentations and reading 

materials regarding theoretical background and clinical 

skills) were available to all students before every teaching 

session, students were asked to be prepared for specific 

theoretical and clinical skills that were to be covered dur-

ing each session. As a result, time spent on each skill was 

equally distributed and thus all students received standardized 

theoretical and clinical training.

The main outcome measures of this retrospective study 

were the comments and recommendations of the fifth-year 

medical students in the evaluation questionnaires following 

their training in the 2nd Department of Ophthalmology as 

part of the core Curriculum of the Medical School of the 

Aristotle University of Thessaloniki in addition to compari-

sons of examination scores following the completion of the 

respective semesters.

Questionnaires from nine academic years (from 2004/2005 

to 2012/2013) were included. Fifth-year students were given 

30 minutes to complete an anonymous questionnaire in a 

hospital amphitheater following their final examinations in 

order to exclude possible bias during completion.

The questionnaire consisted of ten questions, where 

students were asked to evaluate particular aspects of their 
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training mainly focusing on the sufficiency of ophthalmic 

training provided for use in general practice (grades: 1–2: 

unacceptable, 3–4: inadequate, 5–6: adequate, 7–8: good, and 

9–10: very good). Questions were grouped regarding access 

to the hospital and the department in particular, evaluation 

of training posts, the content of the clinical skills labora-

tory and the time available for training, the 90 theoretic and 

32 clinical skills, the quality of ophthalmology training in 

preparing medical students for general practice, the adequacy 

of the clinical skills taught for use in general practice, the 

Ophthalmology textbook, and the teaching staff. There 

were also five areas of potential recommendations regard-

ing ophthalmology training in the department (clinical skills 

laboratories and inpatient examination) as well as in outpa-

tient clinics. The detailed questionnaire remained virtually 

unchanged throughout the reported period of nine academic 

years. Since there were a limited number of changes in the 

faculty of the department, minor questionnaire alterations 

regarding individual trainer assessment were employed.

At the end of each semester, written examinations were 

performed, consisting of 28 multiple choice questions with 

only one correct answer. Clinical skills were also evaluated 

at the end of each semester with oral examinations in the 

department prior to written examinations. Theoretical skill 

examination scores contributed 70% of the final grade, while 

clinical skills scores contributed 30%.

Statistic analysis was conducted with the use of the 

SSPS version 19.0 (SPSS Inc, Chicago, IL, USA) statisti-

cal package. Mean values for each question and academic 

year were calculated. Comparisons between student groups 

were performed using analysis of variance (ANOVA) and 

independent samples Student’s t-test.

Results
Descriptive statistics regarding the number of medical 

students trained in the 2nd Department of Ophthalmology, 

Medical School of the Aristotle University of Thessaloniki, 

between the academic years 2004/2005 and 2012/2013 as 

well as teaching method and correct answers in the final 

examination are depicted in Table 1.

With respect to student evaluation of the curriculum 

modification, there was a statistically significant difference 

for both relevant questions (the content of the clinical skills 

laboratory and the time available for training and the qual-

ity of ophthalmology training in preparing medical students 

for general practice) between 1) years when conventional 

teaching was employed (2004/2005 till 2009/2010) and 2) the 

last 3 years during which integrated teaching was employed 

(2010/2011, 2011/2012, and 2012/2013) (P,0.05). 

Students evaluated integrated teaching as a more effective 

teaching method.

In the recommendations section, students requested 

increased hours of clinical skills training as well as participa-

tion in inpatient examination and outpatient clinics, favoring 

these activities over theoretical teaching.

With respect to the impact of the curriculum modifica-

tion to final examination grades, students were divided in to 

two groups: those who were trained with the conventional 

system (classes 2005–2009) and those who were trained with 

the integrated system (classes 2010–2013). Overall, the final 

grade (scores out of 10) of the students in the second group 

(6.17±1.67, mean ± standard deviation) was significantly 

higher compared to those (5.52±2.20) of the first group 

(P,0.001). Moreover, comparing the final grade between 

classes that were trained with the integrated method, a statisti-

cally significant increase was observed (P,0.001, ANOVA) 

from the year 2011 onward.

Discussion
Conventional medical school curricula are often divided into 

pre-clinical and clinical years. All subjects are taught in the 

form of lectures by teachers that focus on their area of exper-

tise and research interests. Significant emphasis is sometimes 

given to specialized topic which are rarely encountered by the 

majority of doctors in their clinical practice. This approach, 

which can be characterized as teacher-centered, makes the 

integration of basic science knowledge with clinical practice 

Table 1 Medical students trained in the 2nd Department 
of Ophthalmology, Medical School of the Aristotle University 
of Thessaloniki between the academic years 2004/2005 
and 2012/2013: teaching method, final examination scores, and 
comparisons between academic years

Academic  
year

Number of 
medical  
students

Teaching  
method

Final examination 
scorea (mean ± SD)

2004/2005 119 Conventional 8.00±1.63
2005/2006 116 Conventional 6.29±1.94
2006/2007 89 Conventional 5.96±1.66
2007/2008 140 Conventional 3.88±1.90
2008/2009 113 Conventional 4.90±1.22
2009/2010 96 Conventional 4.83±1.54
2010/2011 108 Integrated 5.34±1.48
2011/2012 139 Integrated 6.15±1.46
2012/2013 123 Integrated 6.89±1.72

Note: aOut of 10.
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as well as problem solving considerably challenging for 

medical students. The inherent disadvantage of this method 

lies in its lack of association between the separate parts of 

ophthalmic curriculum for medical students. Differences 

in teaching styles between members of the teaching staff 

represent an additional problem. Students are taught parts 

of the required curriculum from specialists with appropriate 

subspecialty training. As specialists focus on their individual 

areas of interest, there is inadequate emphasis on primary 

care training.

After eight academic years and following an interactive 

and impartial assessment process, our department has altered 

its curriculum from conventional to integrated teaching. 

This transition was in accordance with previous studies that 

identified factors such as curriculum and examinations as 

fundamental for undergraduate learning.10,11 Seminars in 

small student groups in lieu of lectures as well as increased 

student involvement are the basic characteristics of this 

significant curriculum modification. Since students were 

required to be prepared for specific theoretical and clinical 

skills for each session, there was increased student participa-

tion in the acquisition of basic clinical skills. Standardized 

training was achieved by distributing teaching time evenly 

between theoretical and clinical skills regardless of the tutor’s 

subspecialty.

The impact of this change from conventional to integrated 

teaching on student grades was considerable as reported in 

this study. Student grades in their final examination, which is 

an objective outcome measure, increased significantly after 

initiating integrated teaching, and this finding has not been 

previously reported. This could be attributed to increased 

active student participation as a result of available teaching 

material and required student preparation before each teach-

ing session. Furthermore, lectures which decreased student 

participation and attention as well as consumed significant 

part of the available teaching time were eliminated from the 

department curriculum. These findings are in agreement 

with relevant studies; more correct diagnoses were made by 

students that graduated from an integrated curriculum com-

pared to students from a conventional curriculum.12 In this 

study, student evaluation of their training was employed as a 

subjective outcome measure. At the end of the corresponding 

semester, students believed in the adequacy of their ophthal-

mological training, both theoretical and clinical, an observa-

tion arising from their post-training evaluation. Regarding 

integrated teaching, student satisfaction was expressed as a 

result of possibility of constant access to a single member of 

the teaching staff as well as the cohesion and continuity of 

the clinical skill training that a single member of the teaching 

staff can provide.

There have been numerous studies addressing the advan-

tages of integrated teaching in medical education.8,10,13,14 

This study is the first report of its kind, demonstrating the 

feasibility of employing integrated teaching in a specific 

specialty prior to its implementation in a medical faculty 

curriculum. In addition, it covers an extended time-span, 

and therefore provides solid evidence for the superiority of 

integrated over conventional teaching. The positive outcome 

of this process was evident as there was a significant increase 

in the number of students satisfied with the teaching process 

compared to previous academic years. Moreover, the supe-

riority of integrated teaching was also demonstrated by the 

significant increase in student grades in the Ophthalmology 

final examinations following its implementation in the 

Ophthalmology curriculum. The next step in this evolutionary 

process could be the introduction of problem-based learning 

as a separate feature in the clinical skills section of the oph-

thalmic curriculum. Other medical schools may also benefit 

from the implementation of curriculum innovations as well 

as conclusions reported in the present study. In conclusion, 

integrated teaching in small student groups appears to be an 

efficient teaching method (for both theoretical and clinical 

skills) of ophthalmic training for medical students.
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