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Abstract

Öz

Amaç: Bu araştırmada, koronavirüs hastalığı-2019 (COVID-19) pandemisi sürecinde nöroloji klinik eğitiminde uygulanan uzaktan eğitimin yüz yüze eğitim ile 
karşılaştırılması amaçlanmıştır.
Gereç ve Yöntem: Çalışmaya 2019-2020 eğitim döneminde nöroloji klinik eğitimi alan tıp fakültesi öğrencileri dahil edildi. Araştırmada kullanılan online 
anket formu üç bölümden oluşmaktadır. İlk bölümde öğrencilerin sosyo-demografik özellikleri ve eğitimleriyle ilgili bilgileri, ikinci bölümde öğrencilerin 
nöroloji klinik eğitimi bilişsel ve uygulama öğrenim hedeflerine yönelik yeterlilik soruları, üçüncü bölümde tıp fakültesi öğrencilerinin uzaktan eğitim/online 
öğrenmeye yönelik tutum ölçeği yer almıştır.
Bulgular: Nöroloji klinik eğitimini yüz yüze alan 45 öğrencinin ortalama geçme notları (84,3) eğitimi uzaktan eğitim yöntemleriyle alan 40 öğrencinin 
notundan (91,1) düşüktü. İncelenen 40 bilişsel hedeften 30’unda ve 40 uygulama hedefinden 39’unda yüz yüze eğitim alan grup ortalamaları uzaktan eğitim alan 
grup ortalamalarından daha yüksekti. Geçme notları ile bilişsel ve uygulama hedefleri toplam puanları arasında korelasyon yoktu. Uzaktan eğitim alan öğrencilerin 
toplam bilişsel ve toplam uygulama hedef puanları ile uzaktan/online öğrenmeye yönelik tutum ölçeği puanı arasında anlamlı korelasyon mevcuttu.
Sonuç: COVID-19 pandemisi başladığında klinik nöroloji eğitimi için yüz yüze eğitim yerine uzaktan eğitime geçilmiştir. Yaptığımız çalışmada uzaktan eğitim 
sonrası öğrencilerin öğrenim hedefleri ile ilgili yeterlilik bildirimleri daha düşük bulunmuştur. Uzaktan eğitim ile özellikle uygulama hedeflerinde elde edilen 

Objective: The aim of this study was to compare distance and face-to-face learning models applied in neurology clinic education during the coronavirus 
disease-2019 (COVID-19) pandemic.
Materials and Methods: Medical faculty students who received clinical neurology education in the 2019-2020 academic years were included in the study. The 
online questionnaire used in the study consisted of three parts. The first part contained questions on students’ sociodemographic data and education; in the second 
part, questions were asked on the students’ competence level in meeting the cognitive and practical learning objectives of clinical neurology education; and in the 
third part, the medical school students’ attitudes toward online learning scale was included.
Results: The average passing grades of the 45 students (84.3) who took the clinical neurology education face to face were lower than those of the 40 participants 
(91.1) who received distance education. In 30 of the 40 cognitive goals and 39 of the 40 practical goals, the group averages of the students who received face-to-
face training were higher than those of the distance education group. There was no correlation between passing grades and total scores on cognitive and practical 
goals. There was a significant correlation between the cognitive and practical total scores of the students and attitude scale toward distance/online learning scale 
score in the distance education group.
Conclusion: Distance education was started for clinical neurology education in the COVID-19 pandemic. The proficiency levels declared by students regarding 
their learning goals after distance education were lower. The results achieved with distance education, especially in practical goals, were worse. Conversely, student 
grades were higher in the distance education group. These results show that there are serious difficulties in measurement and evaluation methods in distance 
education. It is necessary to review the experiences gained from the pandemic to eliminate deficiencies and improve clinical neurology education.
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Introduction
The novel coronavirus disease-2019 (COVID-19) pandemic 

has affected the whole world in economic, sociocultural, health, 
education, and many other aspects. Unlike previous epidemic 
disease outbreaks, it is not limited to regions or continents but 
has spread all over the world (1). Although the COVID-19 
pandemic has caused problems in education, it has also allowed 
education systems to be reviewed and provided an opportunity 
to update methods that have lost their validity (2). With the 
closure of educational institutions and the suspension of face-
to-face education, the education of approximately 1.6 billion 
students from different education levels has been interrupted all 
over the world. In Turkey, the number of students affected by the 
interruption of education has reached approximately 25 million 
(3).

Although rapid studies are carried out in the field of health 
in order to understand COVID-19 and produce a solution to the 
pandemic, studies in the field of education is insufficient (4). In 
order to compensate for the interruption of education due to the 
pandemic, emergency distance education applications have been 
initiated rapidly all over the world. This has initiated comparisons 
between face-to-face education and distance education. Medical 
school education, unlike other disciplines, is a more complex 
situation as it concerns two fields: Health and education.

Medical school students have difficulties in identifying and 
managing patients with neurological problems. Students stated 
that they had limited information about patients with neurological 
complaints and that they lacked confidence in this regard (5). In 
the United Kingdom and Ireland, students and junior doctors 
rated neurology as the most difficult of all medical specialties (6,7).

We aimed to evaluate whether students who received clinical 
neurology training at the Faculty of Medicine of Canakkale 
Onsekiz Mart University in 2019-2020, who completed their 
education by distance education and students who received face-to-
face education experienced educational inequality and inadequacy. 
Additionally, we aimed to investigate the applicability of distance 
education in medical faculties.

Materials and Methods
The data collection phase of this cross-sectional study was 

carried out with a structured questionnaire applied on the internet 
between December 15, 2020 and January 15, 2021.

Before the start of the study, approval was obtained from 
the Clinical Research Ethics Committee of the University of 
Canakkale Onsekiz Mart University (decision no: 2020-14, date: 
09.12.2020) and the Dean of the Faculty of Medicine. Medical 
faculty students who received clinical neurology training through 
face-to-face or distance education in the 2019-2020 academic 
years and volunteered to participate in the study were included 
in the study.

The questionnaire form prepared using the “Microsoft 
Forms” application was sent via link sharing to individuals 

who volunteered to participate in the study. The questionnaire 
form used in the research consists of three parts. The first part 
asks questions about students’ sociodemographic information, 
including their age and gender, number of years in medical 
school, the education method (face-to-face or distance education) 
they received during their clinical neurology education, and their 
passing grades. In the second part, there are questions concerning 
how adequate the students feel about the learning objectives of 
the clinical neurology education. In the third part, there is the 
Attitudes Toward Distance Education/Online Learning Scale 
of Medical Faculty Students (TUEYT), which determines the 
attitudes of the students toward distance education.

In order to determine how satisfied the students felt about their 
learning goals, 40 practical learning goals were selected that made 
up the application learning goals of clinical neurology education, 
and 40 cognitive learning goals were selected in a balanced manner 
among the cognitive learning goals to represent the learning goals 
of cognitive clinical neurology education Canakkale Onsekiz 
Mart University Faculty of Medicine education program is a 
nationally accredited education program. (8) In this respect, the 
selected learning objectives consist of the learning objectives of an 
education segment of an accredited medical education program. 
Participants were asked to indicate how competent they felt for 
each learning goal, using the numerical ratio scale (1; I think I 
have not learned at all and 10; I think I have learned completely). 
Cognitive goal total score is calculated by summing the responses 
of 40 cognitive goals, and the total score of practical goals is 
calculated by summing the responses of 40 practical goals.

The attitude scale of medical faculty students TUEYT is 
a validated scale created to determine the attitudes of medical 
faculty students toward distance education. Scale responses from 
22 questions are collected on a 5-point Likert scale (1: Strongly 
disagree, 2: Disagree, 3: Partially agree, 4: Agree, 5: Strongly 
agree) with response matches. The scale score obtained by adding 
the response scores obtained for each question can vary between 
22 and 110 points. There is no reported cutoff value. As the total 
score increases, the attitude toward distance education changes in 
the positive direction.

Statistical Analysis

After the study data were digitized and arranged, frequencies 
and percentages were calculated for categorical variables, and 
mean and standard deviation for continuous variables. Analyses 
were performed with chi-square, Student’s t-test, paired- samples 
t-test, and Pearson’s correlation tests in accordance with the data 
characteristics. Since the number of samples was larger than 
30, the assumption of the normal distribution was neglected in 
parametric tests based on the central limit theorem. The cut-off 
level of significance was accepted as p<0.05 for all analyses, and 
the test constant and absolute p values were given for each analysis.

sonuçlar daha kötüdür. Öğrenci notları ise uzaktan eğitim alan grupta daha yüksektir. Bu sonuçlar uygulanan uzaktan eğitimin iyi yapılandırılamadığı, ölçme 
değerlendirme yöntemlerinde ciddi zorluklar bulunduğunu göstermektedir. Yaşanılan pandemi sürecinden elde edilen deneyimlerin nöroloji klinik eğitiminin 
iyileştirilmesi amacıyla gözden geçirilmesi ve eksikliklerin giderilmesi gereklidir.
Anahtar Kelimeler: COVID-19, uzaktan eğitim, nöroloji klinik eğitimi
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Results
The online questionnaire prepared for the study was filled 

out by 88 participants, and the results of 85 participants were 
analyzed, excluding three of whom had a significant lack of data.

Of the 85 participants, there were 45 (52.9%) participants 
who received face-to-face education and 40 (47.1%) participants 
who were educated by distance learning. Forty-eight (56.5%) of 
the participants were female and 37 (43.5%) were male, and their 
mean age was 24.0±1.1 (minimum 23, maximum 28). There was 
no significant difference in terms of gender and age between those 
who received their education face to face and those who received 
distance education (Table 1). The starting year of medical school 
was 2016 in one (1.2%) student, 2015 in 71 (83.5%) students, 
2014 in 8 (9.4%) students, 2013 in 3 (3.5%) students, and 2011 
or earlier in 2 (2.4%) students. The proportion of students who 
lost years in medical school was not significantly different between 
the two education method groups (Table 1).

The mean passing grade of the students who had clinical 
neurology education in the previous year was 87.67±7.53 
(minimum 65-maximum 100). The mean passing grade 
(84.29±7.65) of the students who received face-to-face education 
was significantly lower than that (91.13±5.66) of students who 
received distance education (t= 4.578, p<0.001) (Figure 1).

The total cognitive goals score (272.95±73.39) for all 
participants was significantly higher than the practical goals 
total score (261.79±71.33) (t= 2.501, p=0.014). Among the 
cognitive goals, the learning goal with the highest proficiency 
score (8.25±2.14) was “Explains the Glasgow-Coma scale”, and 
the learning goal with the lowest proficiency score (4.74±2.75) 
was “Explains the diagnosis and treatment of CIDP”. Among the 
practical goals, the learning goal with the highest proficiency 
score was (7.77±2.26) “Explains informed consent to patients and 
witnesses”, and the learning goal with the lowest proficiency score 
(4.75±2.51) was “Counts the methods of examining LP samples”.

There was no significant difference between the cognitive goals 
total score and the practical goals total score in terms of gender 
(t=0.559, p=0.578 and t= 0.166, p=0.868, respectively). There 
was no significant difference between those with and without 
loss of years in terms of cognitive goals total scores and practical 
goals total scores (t= 0.809, p=0.421 and t= 0.586, p=0.559, 
respectively). There was no correlation between the ages of the 

participants and the total scores of cognitive and practice goals 
(r=-0.107, p=0.336 and r=-0.204, p=0.066, respectively). There 
was no correlation between the participants’ passing grades and the 
total scores of cognitive and practical goals (r=-0.078, p=0.493, 
and r=-0.086, p=0.451, respectively).

There was a significant high correlation between the 
participants’ total scores of cognitive goals and total scores of 
practical goals (r=0.848, p<0.001).

The total mean scores of cognitive and practical learning goals 
of the participants who received clinical neurology education 
through the face-to-face method and those of participants who 
received distance education are presented in Table 2. The mean 
scores of 30 of the 40 cognitive goals examined were higher in 
the group that received face-to-face education, and the mean 
scores of 10 of the 40 cognitive goals examined were higher in the 
group that received distance education. In terms of the goals of  
“Takes anamnesis for the diagnosis of neurological diseases” and 
“Describes the examination of the cerebellar system”, the mean 
of the group that received face-to-face education was significantly 
higher than the mean of the group that received distance education 
(t= 2.179, p=0.032, t= 2.340, p=0.022, respectively). The mean 
of the group that received face-to-face education was higher in 39 
of the 40 practical goals examined, and the mean of the group 
that received distance education in one of them. The mean of the 
group that received face-to-face education was significantly higher 

Table 1. Demographic and academic characteristics of the participants according to the education method

Education method
Statistical analysisFace-to-face

education Distance education 

Gender
Female 24 (53.3%) 24 (60.0%) X2= 0.383

p=0.536Male 21 (46.7%) 16 (40.0%)

Age 24.0±1.2 24.0±1.0
t= 0.011
p=0.991

Loss of years
Yes 8 (17.8%) 5 (12.5%) X2= 0.455

p=0.500No 37 (82.2%) 35 (87.5%)

Passing grade 84.3±7.7 91.1±5.7

Attitudes of medical faculty students towards distance 
education/online learning 54.7±20.8 50.0±16.2

t= 1.142
p=0.257

Figure 1. Distribution of passing grades by education method
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Table 2. The mean scores of the participants regarding their achievement of cognitive and practical learning goals according 
to the education method

Face-to-face 
education

Distance 
education Total

Cognitive goals
Understands the anatomy and physiology of the nervous system 6.0±2.6 6.2±2.2 6.1±2.4
Recognizes the symptoms seen in neurological diseases and counts the appropriate 
principles of approach to patient 7.2±2.0 6.3±2.2 6.8±2.1

Takes anamnesis for the diagnosis of neurological diseases 8.0±2.2 7.0±2.2 7.5±2.2

Describes speech disorders 7.0±2.7 6.2±2.4 6.6±2.6

Describes cranial nerve examination 7.9±2.2 7.4±2.5 7.7±2.3
Describes motor system examination 7.6±2.1 7.1±2.3 7.4±2.2
Describes sensory system examination 7.2±2.2 7.0±2.5 7.1±2.4
Describes cerebellar system examination 7.7±2.3 6.5±2.4 7.1±2.4
Describes deep tendon reflex examination 7.8±2.2 7.5±2.2 7.7±2.2
Counts pathological reflexes 7.6±2.1 7.8±2.2 7.7±2.1
Counts the usage areas of lumbar puncture in diagnosis 7.0±2.0 6.4±2.0 6.7±2.0
Lists the diagnostic uses of electroencephalography, electromyography, 
polysomnography and neuroradiological tests 6.4±2.4 5.9±2.6 6.2±2.5

Explains the principles of approach to neurological emergency patients 7.2±2.2 6.4±2.5 6.9±2.4
Lists the distinguishing features of primary and secondary headaches in emergency 
admission. 7.5±2.1 7.2±2.3 7.4±2.2

Lists the principles of first approach to patient with unconsciousness in emergency 
admission 7.2±2.3 6.7±2.4 6.9±2.4

Explain the Glasgow-Coma scale 8.5±2.2 8.0±2.1 8.3±2.1
Counts neurological emergencies that cause movement disorders 7.2±2.1 6.8±2.0 7.0±2.0
Explain emergencies of neuromuscular junction diseases 6.4±2.3 6.3±2.5 6.3±2.4
Explains the emergency intervention and treatment of the patient who is admitted to 
the emergency department with epileptic seizure 7.3±2.4 7.4±2.2 7.3±2.3

Comprehends the importance of preventive medicine in neurological diseases 7.3±2.3 7.2±2.5 7.2±2.4
Makes an appropriate treatment plan for tension-type headache 6.9±2.4 6.7±2.2 6.8±2.3
Lists neurological treatment agents, indications, contraindications and application 
methods 6.2±2.3 6.0±2.7 6.1±2.5

Counts the tests that should be requested in the emergency patient with stroke 7.5±2.4 7.0±2.4 7.3±2.4
Explain the risk factors in patients with ischemic stroke 7.6±2.3 6.8±2.5 7.2±2.4
Counts which patients will be given acute ischemic stroke treatment 7.0±2.5 6.8±2.5 6.9±2.5
Lists the principles to be considered in the treatment and follow-up of ischemic stroke 6.8±2.4 6.6±2.6 6.7±2.5
Explains the clinical pictures that may occur according to the localization of 
hemorrhagic stroke 6.6±2.5 6.6±2.4 6.6±2.4

Explain the etiology of demyelinating diseases 6.2±2.1 6.3±2.5 6.3±2.3
Counts the clinical findings of demyelinating diseases 6.8±2.2 6.4±2.3 6.6±2.3
Counts pathologies that may increase intracranial pressure 7.4±2.3 7.1±2.3 7.3±2.3
Explains the neurological examination findings of increased intracranial pressure 7.9±2.2 7.6±2.0 7.8±2.1
Explains the anatomy of the peripheral nervous system 6.0±2.8 6.2±2.5 6.1±2.7
Explains the definition and causes of polyneuropathy 6.4±2.3 6.9±2.3 6.7±2.3
Explains the medical treatments of entrapment neuropathies 7.2±2.6 7.6±2.3 7.4±2.5
Explains the differential diagnosis of peripheral nervous system diseases 6.5±2.4 6.4±2.2 6.5±2.3
Explains the diagnosis and treatment of GBS 6.1±2.3 6.1±2.1 6.1±2.2
Explains the diagnosis and treatment of chronic inflammatory demyelinating disease 4.4±2.7 5.1±2.8 4.7±2.8
Counts the clinical findings of neuromuscular junction diseases 6.3±2.5 6.1±2.2 6.2±2.4
Explains the differential diagnosis of neuromuscular junction diseases 6.2±2.3 6.0±2.3 6.1± 2.3
Tells the features of Myasthenia Gravis Disease 7.4±2.20 7.6±2.0 7.5±2.1
Total 277.9±75.6 268.6±73.7 273.4±73.9
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Practical goals

Selects neurological findings. 7.3±2.0 7.1±1.8 7.2±1.9
Asks questions that lead to a diagnosis based on symptoms 7.4±2.0 6.9±1.6 7.1±1.8
Asks questions related to history of the illness 7.3±2.0 7.0±1.6 7.2±1.8
Asks questions to make connections between diseases 7.2±2.2 6.8±1.6 7.0±2.0
As a result of the anamnesis, reaches the fiction of a disease and puts it into writing 7.2±2.1 6.6±1.8 6.9±2.0
Asks questions that reveal mental state 8.0±2.1 7.7±1.9 7.8±2.0
Answers to questions asked in anamnesis comments 7.9±1.7 7.1±1.9 7.5±1.9
Asks specific questions to assess mental status according to the patient's age 7.8±1.9 7.3±2.1 7.5±2.0
Explains informed consent to patients and witnesses 8.2±2.1 7.3±2.4 7.8±2.3

Fills out forms structured according to the legal process in obtaining informed consent 7.6±2.4 6.7±2.7 7.2±2.6

Archives informed consent 7.4±2.7 6.6±2.9 7.0±2.8
Records the minimum information required to be included in the patient's epicrisis 7.4±2.6 6.6±2.5 7.0±2.6
Enters the necessary information into the automation system 7.3±2.7 6.5±2.5 6.9±2.6
Selects the necessary information to be entered in the relevant fields in the epicrisis 
form 7.1±2.6 6.6±2.5 6.8±2.5

Gets epicrisis output from automation system 7.6±2.8 6.7±3.0 7.1±2.9
Prepares imaging results as epicrisis 7.0±2.9 5.9±3.2 6.5±3.1
Applies the stages of patient referral and transport to different in-house services 5.4±3.2 5.3±2.9 5.3±3.0
Prepares the referral form of the patient to be transferred electively 5.1±3.2 4.6±2.4 4.9±2.8
Establishes necessary communication in elective referrals 5.5±3.1 4.9±2.6 5.2±2.8
Negotiates the operation of the emergency referral system appropriately 5.3±3.2 5.0±2.6 5.1±2.9
Arranges the judicial and non-judicial forms required in emergency referrals in a way 
that the other party can understand 5.1±3.2 4.9±2.5 5.0±2.8

Decides on necessary equipment during dispatch 5.1±3.1 4.8±2.4 4.9±2.8
Prepares prescriptions taking into account the patient's other systemic diseases 5.9±2.5 5.8±2.5 5.9±2.5
Informs the patient by evaluating potential side effects 6.3±2.4 6.2±2.5 6.2±2.4
Provides airway support in transporting patients with low level of consciousness 6.4±2.9 6.4±2.6 6.4±2.8
Puts the comatose patient in the necessary position to avoid aspiration 7.5±2.5 6.9±2.4 7.2±2.5
Applies the supports to the patient that ensure the safety of the position of the patient 7.1±2.6 6.3±2.5 6.7±2.6
Gives the necessary position to the sick or vomiting patient 7.1±2.5 6.4±2.5 6.8±2.5
Counts the indications of lumbar puncture 6.9±2.4 6.8±2.1 6.8±2.2
Manipulates entry point in lumbar puncture 7.3±2.5 6.3±2.7 6.8±2.6
Shows needle grip and entry angles on LP 6.1±3.0 5.3±2.8 5.7±2.9
Counts sampling methods and types during puncture 5.3±2.9 4.6±2.5 4.9±2.7
Counts the methods of examining samples 5.1±2.5 4.4±2.5 4.8±2.5
Evaluates speech disorders by performing aphasia examination 6.5±2.7 5.9±2.2 6.2±2.5
Performs cranial nerve examination 7.7±2.1 7.3±2.4 7.5±2.2
Performs motor system examination 7.9±2.1 7.2±2.2 7.5±2.2
Performs sensory system examination 7.5±2.0 6.9±2.4 7.2±2.2
Performs cerebellar system examination 7.7±2.3 6.7±2.2 7.2±2.3
Examines deep tendon reflexes 7.8±2.1 7.6±2.1 7.7±2.1

Detects pathological reflexes 7.8±1.9 7.5±2.1 7.6±2.0

Total 271.5±76.0 253.2±68.5 262.6±72.6
GBS: Guillain Barre syndrome, LP: Lumbar puncture

Table 2. continued

Face-to-face 
education

Distance 
education Total
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than that of the group that received distance education in terms 
of the goal “Describes cerebellar system examination” (t= 2.071, 
p=0.042). The mean cognitive goals total scores (Figure 2) and 
practical goals total scores (Figure 3) of the two groups were not 
significantly different (t= 0.576, p=0.566; t= 1.145, p=0.256, 
respectively).

There was no correlation between the passing grades of the 
face-to-face trainees and the total scores for cognitive and practical 
goals (r=-0.059, p=0.722 and r=-0.049, p=0.768, respectively). 
There was no correlation between the passing grades of those 
who received distance education and the total scores for cognitive 
and practical goals (r=0.000, p=1.000 and r=0.022, p=0.893, 
respectively).

The mean score of the participants’ TUEYT scale was 
52.40±18.68 (minimum 22, maximum 109). Scale scores were 
not significantly different between those who received face-
to-face education and those who received distance education  
(t= 1.142, p=0.257). Scale scores were not significantly different 

between genders (t= 0.499, p=0.619). Scale scores were not 
significantly different between those with and without lost years 
(t= 0.320, p=0.750). There was no correlation between age and 
scale score (r=0.093, p=0.409). When all participants were 
evaluated together, there was no significant correlation between 
passing grades and scale scores (r=-0.056, p=0.622). There was no 
significant correlation between the passing grades and scale scores 
of the students who received their education through the face-to-
face method and those who received distance education (r=-0.030, 
p=0.858, r=0.062, p=0.706, respectively).

There was no correlation between total cognitive and total 
practical goal scores and scale scores (r=0.115, p=0.311, r=0.204, 
p=0.071, respectively). There was no correlation between the 
total cognitive and total practical goal scores and the scale scores 
of the students who received face-to-face education (r=-0.063, 
p=0.698, r=0.035, p=0.833, respectively). There was a significant 
correlation between the total cognitive and total practical goal 
scores and the scale scores of the distance education students 
(r=0.337, p=0.034, r=0.421, p=0.007, respectively).

Discussion
The COVID-19 pandemic, which is projected to continue for a 

long time, affects 1.6 billion students worldwide (9). As observed 
in the experiences of previous pandemics, the same reactions 
were given to the interruption of education, and technology-
oriented solutions were produced in education. With the onset 
of the pandemic, emergency distance education started, and 
temporary solutions were produced to meet the needs of students 
and educators (10). The COVID-19 pandemic has shown us that 
education systems all over the world and in Turkey are unprepared 
to ensure the continuity of education under all circumstances (2). 
During the COVID-19 process, medical faculties in Turkey did 
not accept to shorten the education period and hold graduation 
early, and some faculties demanded that student graduation be 
delayed (11).

During the pandemic process, which affected the whole world, 
significant changes were made in the 2019-2020 academic year 
to cover the spring semester. After our hospital was declared 
a pandemic hospital, pandemic services, pandemic tents, and 
pandemic intensive care units were opened in line with the 
instructions of the Presidency, Ministry of Health Science Board, 
and Higher Education Institution. Research assistants and faculty 
members also started to be assigned to these units. Medical 
educators, who were also health workers, had to give priority 
to preventing the pandemic and giving patient care. Distance 
education methods were implemented for educational activities in 
order to prevent disease contact and transmission among students.

In our study, comparisons were made between the students 
who received their clinical neurology training through the face-to-
face education method and those who received distance education 
in terms of passing grades and proficiency levels in achieving 
learning goals, and the effect of attitudes toward distance education 
on those was examined. As the pandemic progressed, the clinical 
neurology learning goals and proficiency statements of the students 
were found to be lower after distance education, which was used 
as an alternative solution due to the suspension of face-to-face 
education. It was noteworthy that students who received face-to-
face education reported higher proficiency for most learning goals, 
although those who achieved significance on the basis of learning 

Figure 3. Practical goals  total score distribution according to the 
education method
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goals remained limited. Almost all practical goals had this feature. 
However, those who received distance education received higher 
passing grades. These results show that distance education is not 
well structured, and there are serious difficulties in measurement 
and evaluation methods. In the current situation, it may seem 
reasonable that the transition to a distance education method is 
due to urgency. However, improvements should be made quickly 
in this regard, and careful attention should be paid to the distance 
education activities to be continued after pandemic restrictions are 
lifted.

Students’ attitudes toward distance education vary. In our 
study, there was a significant correlation between the total 
cognitive and practical goal scores and the TUEYT scale score of 
the students who received their clinical neurology education via 
distance education. This shows that good results can be obtained 
with distance education when the appropriate choices are made 
according to student characteristics.

While there are temporary solutions for the current need 
with emergency distance education, permanent solutions can 
be reached for some of the limitations in the education system 
with the established implementation of distance education (12). 
While it is certain that face-to-face education is more valuable 
for students, it has been determined that web-based distance 
education supports critical thinking and high-level learning (13). 
Some students found distance education exciting, while others 
reported it to be disadvantageous (14). No difference was found 
in terms of satisfaction of nursing students between web-based 
distance education and face-to-face education (15). Dentistry 
students showed that distance education encouraged independent 
learning and improved their skills in using online resources (16). 
Pharmacy faculty students reported that face-to-face and distance 
education together were more effective (17). Medical faculty 
students reported that courses conducted with direct and open 
communication with their classmates and educators increased 
trust and cooperation (18).

Patient examination, which is an important part of medical 
school education, is only possible with close contact. With distance 
education, there may be deficiencies in the practical training of 
students. In addition, medical faculty students should be able to 
work as a team in a crisis, cooperate at a high level and support 
each other (19).

With the transition of medical school students to distance 
education, there have been problems in practical training in many 
clinics. With the start of distance education, many practice courses 
could not be held in the neurology clinic, as in other clinics, 
and throughout the process, attempts were made to explain the 
approach to neurological diseases explained in distance education 
instead of practical education. Applications made to save the 
day in the short term will face us with deficiencies in medical 
education and greater negativities in the long run. For this reason, 
it is important to prevent negative experiences of students and 
educators who experience distance education for the first time (20).

Although students have face-to-face education and practical 
courses, distance education in neurology, which poses difficulties in 
diagnosis and differential diagnosis, may have limited the students’ 
experience with neurology patients, and difficulties in approaching 
patients may have started. The number of studies conducted thus 
far to evaluate this aspect is very few and insufficient. We believe 

that the findings of our study will be a guide for both students 
and educators.

Since there is no precedent for the current problem affecting 
non-formal education on a global scale to this extent, there are no 
ready-made solutions. Experiences of the closure of local schools 
due to various disasters do not produce a proposed solution for 
the current situation (21). Regardless of the educational method 
in medical education, assessments should continue to be valid, 
reliable, and applicable. It is necessary to redesign the standard 
assessment methods used when distance education is applied. 
While some of the arrangements to be made remain temporary 
under pandemic conditions, others may become a permanent part 
of the evaluation system. Thus, the COVID-19 pandemic can 
be used as an opportunity to improve the design, planning, and 
implementation of assessment systems (21). Most medical faculties 
use face-to-face evaluation methods, especially to ensure the 
integrity and safety of the examination. It is not appropriate to use 
these evaluation methods in the usual way in pandemic conditions, 
and evaluation processes need to be strengthened (22). In addition 
to adhering to the principles of validity, reliability, and fairness in 
evaluation, multiple measurements should be made, and formative 
and summative tasks should be included (23). In addition, issues 
of accessibility, legality, identity, security, and academic integrity 
should be considered in remote assessment activities (24). One of 
the main challenges of remote evaluation is the combined issue of 
copying, plagiarism, and cheating. Although these problems are 
also present in the traditional learning environment, the online 
environment, with its many features, increases the opportunity 
for and attraction of dishonest behavior (25). Given the validity, 
reliability, safety, and confidentiality of remote assessment, as 
well as the difficulty of assessing group interaction and technical 
difficulties, oral assessments can be an attractive option (24).

It is normal to make comparisons between distance education 
and face-to-face education, as this is the most serious change 
observed in education during the pandemic. According to the 
meta-analysis conducted by Russell (26), there is no difference 
between face-to-face education when educational technologies and 
distance education are configured correctly. The focus in education 
should be to ensure the quality of educational delivery and content.

Conclusion
The global pandemic caused by COVID-19 has caused serious 

changes in both education and exam practices in the last period 
of the 2019-2020 academic years, and distance/online education 
has become paramount. It is important to identify deficiencies 
in order to develop and improve this education method, which 
has transitioned rapidly due to the sudden start of the process. 
The faculty of medicine was more affected by this process due to 
the necessity of practical education. In the transition to distance 
education, there are difficulties in the measurement-evaluation 
processes rather than the presentation of the content with 
educational technologies. Distance education can provide both 
limitations and opportunities for clinical neurology education. 
While such applications are included in the scope of education, 
both the content compliance and the characteristics of the 
students should be considered. Transferring traditional processes 
to distance education without making the necessary arrangements 
in assessment and evaluation practices creates great limitations.
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