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Hybrid learning as alternative approach to improve 
Indonesian medical students’ attitude towards clinical skills 
during COVID-19 pandemic
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Purpose: Hybrid learning has been chosen as an alternative method in the conduction of clinical skill lectures during coronavirus 
disease 2019 (COVID-19) pandemic since students need to learn skills applied in emergency situations. This study aims to analyze
students’ attitudes between hybrid and online learning methods.
Methods: A non-randomized study was conducted between hybrid group (HG) and online group (OG) on three courses (intravenous 
[IV]-line insertion, nasogastric tube [NGT] insertion, and neonatal resuscitation). We developed a preformed validated questionnaire 
to assess students’ attitudes in five domains (willingness, understanding, capacity, self-efficacy, and intended behavior). The 
questionnaire was applied at the pre- and post-intervention.
Results: A total of 100 participants were included (n=49 in HG, n=51 in OG). Post-course attitudes were significantly higher in 
online (IV-line, p=0.000; NGT, p=0.000; resuscitation, p=0.000) and hybrid (IV-line, p=0.000; NGT, p=0.000; resuscitation, p=0.000) 
groups compared to their pre-course. There were no significant differences in post-course attitude between groups (IV-line, p=0.072;
NGT, p=0.163; resuscitation, p=0.146). Normalized-gain scores of all subjects were higher in HG (IV-line, p=0.012; NGT, p=0.085;
resuscitation, p=0.033).
Conclusion: In conclusion, hybrid learning could be considered as a better alternative in clinical skill lectures to maximize students’ 
attitudes, especially during COVID-19 pandemic.
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Introduction

The coronavirus disease 2019 (COVID-19) pandemic 

has changed the landscape of human life in any aspects 

unprecedentedly. Since the World Health Organization has 

declared COVID-19 as global pandemic, new variant of 

COVID-19 had continued to evolve which tremendously 

increase new cases in many countries and make them 

facing a new wave of the pandemic, including Indonesia. 

http://crossmark.crossref.org/dialog/?doi=10.3946/kjme.2023.274&domain=pdf&date_stamp=2023-12-01
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The delta variant of COVID-19 as it spreads in 2021 was 

escalating the crisis, the number of cases has increased 

sharply in the past month with the highest death rate ever 

[1,2]. Indonesia, which then fully vaccinated 5.5% of its 

citizens, has reported an average of 919 deaths per day 

over the past week, making Indonesia as new epicenter 

of the spread in Asia [1]. This pandemic had also led to 

significant impacts on education system as well as learning 

and teaching process [3]. The Ministry of Education and 

Culture had instructed to conduct distant education and 

learn-from-home program to limit the COVID-19 

spreading, causing over 60 million students in Indonesia 

were affected by nationwide school closures, including 

medical students [4,5].

It is undeniable that medical education, learning en-

vironment, and clinical training has changed completely. 

This pandemic had led to significant impacts on the course 

of basic clinical skills. A sudden transition from face- 

to-face (traditional method) to virtual learning was held 

to suppress the spread of the virus as the mortality rate 

increased. However, barriers that hinder the implemen-

tation of clinical skills course could not be denied, 

especially in low socio-economic countries such as 

Indonesia. Meanwhile, clinical skills learning requires 

hands-on training due to the complexity between science 

and clinical setting application. Even though current 

technology has been applied to optimize online learning, 

this issue was still a dilemma since online learning cannot 

covered every aspects, especially in clinical skills [6]. 

Thus, a method that combine online and offline course 

is needed as we take the online session advantage and also 

practice skills offline.

Clinical skills training requires students to interrelate 

domains of learning including cognitive, affective, and 

psychomotor domains [7]. The availability and acces-

sibility of various sources in online learning help students 

to learn and practice by themselves. These advantages 

were shown by higher knowledge and skill scores 

compared to the traditional method [8]. However, students 

reported a lack of motivation and difficulty in preparing 

standard skills materials. Limited exposure to clinical 

setting simulation in virtual learning would cause lower 

self-confidence to perform professionally, as these skills 

will later be implemented in emergency situations. Finally, 

the ideal objective of students’ attitudes was not gained 

after the virtual course [6].

As the incidence of COVID-19 tends to decrease, a 

review of education strategies must be carried out soon. 

Hybrid learning has been offered as a promising al-

ternative yet mutualistic for both students and institutions 

due to optimized understanding during virtual courses 

strengthened by face-to-face simulation courses [9]. 

Hybrid learning is defined as an education method in 

which in-person classroom experience is combined with 

online experiences that includes synchronous or asyn-

chronous interactions with peers and instructors, as well 

as lessons and assessments can be completed online or in 

person [9]. The main key concept of hybrid learning is 

that the online resources are used to supplement face- 

to-face sessions. Several studies have indicated that 

hybrid learning may be more effective in improving 

students’ outcomes compared to conventional methods 

which in turn will make their performance professional 

dealing with emergency situations [10,11].

Hybrid learning offers the opportunity to provide 

engaging learning experiences for students by combining 

face-to-face instruction with online learning oppor-

tunities [9]. This approach is necessary, even when the 

pandemic is over, technology-assisted teaching learning 

will and should be used [12]. Nevertheless, hybrid learning 

also faces several limitations. Difficulties in using hybrid 

learning, bad internet network issues, and some electronic 

resources problems might hinder and limit the entire 

learning process [13]. The effectiveness of hybrid learning 
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may depend on student characteristics, project charac-

teristics, learning outcomes, and high dependency on 

experience with the internet and computer apps [11].

It is important to highlight students’ attitude during 

hybrid learning since it is an essential part of self-directed 

learning and also necessary to pay attention and evaluate 

the limitations of this learning method. Yet, there are some 

limitations to teacher-student interaction during online 

class and it will be very helpful when students have a 

strong willingness and positive attitude towards online 

learning. As face-to-face sessions are limited during 

pandemic, a positive attitude towards learning sessions 

would improve and enhance hybrid learning process 

according to theory of planned behavior (TPB) [14]. To 

the best of our knowledge, the evidence demonstrating the 

effectiveness of hybrid learning on students’ attitude is still 

scarce. Hence, this study aims to analyze students’ attitude 

between hybrid and online clinical skills training. We 

intend to evaluate the student reaction, i.e., willingness, 

understanding, and capacity to the learning session using 

the Kirkpatrick model. Moreover, we also investigate 

self-efficacy and intended behavior which are used as 

critical predictors of students’ attitude improvement based 

on TPB [15].

This study would provide evidence in the construction 

of better medical education learning process, curriculum, 

and policies. Furthermore, this could also streamline 

current practices and include hybrid learning to improve 

teaching and learning practices in academic settings. Since 

the research of hybrid learning on clinical skills is limited, 

this study has the potential to contribute to the academic 

knowledge base and have broad practical applications.

Methods

1. Study design

This was a non-randomized study with non-equivalent 

control group pre- and post-test design. It was described 

according to the TREND (Transparent Reporting of 

Evaluations with Nonrandomized Design) statement 

(https://www.cdc.gov/trendstatement/index.html).

2. Participants and setting

We recruited 3rd-year pre-clinical medical students 

who had participated in clinical skills training with no 

prior experience of performing any of the skills being 

studied. Participants who did not complete the training 

did not participate in the examination, did not complete 

the questionnaire, or refused to participate in the study 

were ruled out. The sample size was calculated using 

G*Power software ver. 3.1.9.6 (Heinrich-Heine-Universität 
Düsseldorf, Düsseldorf, Germany; http://www.gpower. 

hhu.de/) as previously described by Kang [16] in 2021. 

Based on the two dependent sample t-test, power analysis 

indicated that a total sample size of 80 participants would 

yield statistical power (1–β) ≥0.9 with a significance level 

of 0.05. Considering the 20% dropout rate, the sample size 

was finally determined to be 100. Out of 100 participants, 

49 students who completed all of the courses virtually 

comprised the online group (OG) group, while 51 another 

completed all of the clinical skills courses in hybrid 

method comprised the hybrid group (HG) group. The 

assignment of each group is voluntarily according to 

students’ preferences (Fig. 1).

This study was conducted at Faculty of Medicine, 

Universitas Airlangga and lasted for 4 weeks, from May 

10th, 2021, to June 16th, 2021. The participants were 

divided into two groups. The HG was students who were 
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Fig. 1. Flowchart of the Study Participant Selection, Intervention, and 
Attitude Evaluation

Selection of participant from 3rd-year medical students at 
Faculty of Medicine, Universitas Airlangga

↓
Explaining the research background, objective, and methods for the 

participants and obtaining informed consent from them
↓

Filling out pre-test attitude questionnaire

↓
Dividing into hybrid group and online group based on their preference

↓
2-Hours regular theory classes for both groups

↓ ↓
Hybrid group 

(49 participants)
Online group 

(51 participants)
↓ ↓

Practice session was 
held offline at the campus

Practice session was 
held virtually

↓ ↓
Administration of the post-test for both groups using 

attitude questionnaire
↓

Final data collection and analysis

given the hybrid course for clinical skills training, while 

others given the course virtually was assigned to OG. They 

are asked to fill out the questionnaire before and after the 

training to evaluate their attitude towards the given course. 

Prior to the intervention, a pre-test was given to both 

groups and after implementing the training, the par-

ticipants completed a post-test.

3. Interventions

Each participant in both groups were given three 

courses, (1) intravenous (IV)-line insertion, (2) naso-

gastric tube (NGT) insertion, and (3) neonatal resus-

citation. The training consists of one session (2 hours) of 

regular theory class and two sessions (each was 2 hours) 

of practice class. Each session was provided by pro-

fessional and certified lecturers. For the HG, the regular 

theory session was held online via video conference 

meeting and the practice session was held offline at the 

campus. For the OG, all sessions were held virtually 

through video conference meetings. All participants were 

introduced to the study background, aim, procedures, and 

information for consent via video conference meeting. We 

collected data on participants’ age, gender, admission, 

district zone, and attitude questionnaire results using 

online questionnaire form (Google LLC, Mountain View, 

USA; docs.google.com/forms).

4. Data sources/measurement

Variables examined were student’s attitude scores before 

and after taking the courses and normalized-gain 

(N-Gain) scores of student’s attitudes from pre- to 

post-intervention. The attitude was measured using a 

validated questionnaire. We evaluated and compared these 

outcomes between HG and OG. We developed a typical 

questionnaire to assess students’ attitude. The construction 

of the questionnaire was carried out through com-

prehensive literature search and modified to fit the 

relevant context, validated, and presented to respondents 

in Bahasa Indonesia. The survey was originally written in 

English and translated into Bahasa Indonesia by forward 

and reverse translation.

The questionnaire was constructed from several attitude 

domains, including willingness, understanding, capacity, 

self-efficacy, and intended behavior (Supplements 1, 2). 

Willingness domain can be defined as an individual’s 

openness to risk opportunity or what they would be willing 

to do under certain circumstances [17]. Understanding is 

a comprehensive awareness of knowledge and the 

competence to apply it effectively in clinical practice [18]. 

Capacity refers to an individual’s cognitive ability to 

absorb, process, and apply medical knowledge and skills 

[19]. Self-efficacy pertains to assessments of one’s 

capability to effectively perform the necessary actions to 

address future situations, while intended behavior involves 
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Table 1. Demography Characteristics of Online and Hybrid Groups 
Participants

Characteristic Online (n=51) Hybrid (n=49)
Gender
  Male 18 (35.3) 13 (26.5)
  Female 33 (64.7) 36 (73.5)
Age (yr) 20.67±0.12 20.50±0.71
  Admission path
  National invitation 14 (27.5) 17 (34.7)
  National test 24 (47.1) 11 (22.4)
  Independent path 13 (25.5) 11 (22.4)
  International class  0 10 (20.4)
Origin of residence
  Sumatra  1 (2.0)  3 (6.1)
  Java & Bali 42 (82.4) 43 (87.8)
  Kalimantan  4 (7.8)  1 (2.0)
  Papua & others  4 (7.8)  2 (4.1)

Data are presented as number (%) or mean±standard deviation.

the motivating factors that impact a behavior, serving as 

indicators of individuals’ willingness to exert effort and 

the level of commitment they intend to invest in carrying 

out the behavior; the stronger the intention to perform 

the behavior, the more likely the behavior will be 

performed [20].

A native Indonesian speaker and clinical skills experts 

validated the questionnaire’s content. We then conducted 

a preliminary survey of 41 samples and statistically tested 

using bivariate correlation and reliability tests (Cronbach’s 

α=0.794) as what we have conducted in the previous study 

[21]. There were five statements on the questionnaire for 

each course that were displayed on the Likert scale (1–5). 
The accumulation score for each participant was derived 

from the summation of their responses on the Likert scale, 

with a maximum possible score of 45 points. Our ques-

tionnaire has also been certified for copyright by the 

Indonesian Ministry of Law and Human Rights (No., 

EC00202124788). Each answer was displayed on a Likert 

scale (1–5) from strongly disagree to strongly agree with 

the specific statement. We counted the total attitude score 

by adding the totals for the five questions on the 

questionnaire.

5. Statistical methods

For each course, the paired t-test (for normally dis-

tributed data) were used to compare the score for each 

attitude domain before and after the training, otherwise 

Wilcoxon signed-rank test will be used. We also compared 

the post attitude score between the HG and OG using the 

independent t-test (for normally distributed data) or 

Mann-Whitney U test (for non-normally distributed data). 

The N-Gain score was assessed using the formula 

described by previous study [22].

This formula is constructed to assess the improvement 

of the participant score related to the intervention 

received. The score interpretation has three categories, 

<0.3 is considered low, 0.3–0.7 is moderate, and >0.7 is 

high. The N-Gain score between groups was compared 

using the t-test or Mann-Whitney U test based on 

normality distribution. Statistically significant was con-

sidered using two-sided α with a p-value <0.05. All 

statistical analyses were performed using the IBM SPSS 

software ver. 23.0 (IBM Corp., Armonk, USA).

6. Ethics statement

This study was conducted in accordance with the 

Declaration of Helsinki and was approved by the Health 

Research Ethics Committee, Faculty of Medicine, Uni-

versitas Airlangga (No., 147/EC/KEPK/FKUA/2021).

Results

1. Participants characteristics

The characteristics of study participants in HG and OG 
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Fig. 2. Comparison of Pre-Course and Post-Course Total Attitude Scores in Each Subject between Online and Hybrid Groups

(A) IV-line insertion (B) NGT insertion (C) Neonatal resuscitation

Data are presented as median. Significant increase in students’ attitude was found after completing the course in each subject. (A) Intravenous (IV)-line 
insertion (online, p=0.000; hybrid, p=0.000). (B) Nasogastric tube (NGT) insertion (online, p=0.000; hybrid, p=0.000). (C) Neonatal resuscitation (online, 
p=0.000; hybrid, p=0.000).

Table 3. Normalized-Gain Score of Students’ Attitudes in Online and Hybrid Groups

Subject Online (n=51) Hybrid (n=49) p-value
IV-line insertion 0.60 (0.42–0.85) 0.78 (0.58–1.00) 0.012*
NGT insertion 0.66 (0.42–1.00) 0.80 (0.56–1.00) 0.085
Neonatal resuscitation 0.64 (0.42–0.78) 0.75 (0.57–0.96) 0.033*

Data are presented as median (interquartile range).
IV: Intravenous, NGT: Nasogastric tube.
*p<0.05 (statistically significant).

are presented below (Table 1). A total of 100 participants, 

consisting of 49 participants in the HG and 51 participants 

in the OG were assessed in this study. Among them, female 

dominated in both groups (64.7% and 73.5%, respectively). 

They have a similar mean age of around 20 years. Data 

showed the majority of them came from Java and Bali (OG, 

82.4%; HG, 87.8%). In the OG, most of the participants 

were accepted to the university through the national test 

(47.1%), whilst in the HG was the national invitation path 

(34.7%).

2. Comparison of student’s attitude between 

groups

Comparative analysis in both groups has shown a 

significant increase in overall students’ attitudes after 

completing the course. Subgroup analysis based on attitude 

domains revealed substantial changes between pre- and 

post-attitude scores of all courses in both groups. The HG 

tends to have higher overall post-attitude scores compared 

to the OG although the difference in total-attitude score 

was not significant between groups. However, several 

domains including understanding and intended behavior 

domain of IV-line insertion subject, and self-efficacy of 

neonatal resuscitation subject were significantly higher 

when compared to OG (p=0.036, p=0.018, p=0.022, re-

spectively) (Table 2, Fig. 2A–C).

The value of N-Gain score in each group was analyzed 

according to the course (Table 3). Among the three courses, 

HG gained higher scores compared to the OG. The mean 

score in the HG could be interpreted as high gain (>0.70), 

whilst in the OG was medium gain (0.30–0.70). This showed 

a higher increase in students’ attitudes regarding clinical 

skills, although significant findings were found only in 

IV-line insertion and neonatal resuscitation subjects 

(p=0.012, p=0.033, respectively).
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Discussion

Positive attitude towards online learning is essential to 

optimize online learning. Difficulty in achieving expected 

learning outcomes which obtained during conventional 

learning before pandemic due to online learning has led 

to a discussion to find the most appropriate learning 

instruction. These positive attitude on online learning will 

greatly influence and impact on the practical session since 

the clinical skills training conducted virtually. It is widely 

accepted and agreed that clinical skills training will not 

be effective if carried out virtually; hence, offline 

implementation must be maximized as much as possible, 

including when we faced the COVID-19 pandemic. At the 

time when this research was conducted, we were still not 

able to run offline skill examination, so we used another 

assessment method, namely in the form of measuring 

attitude towards clinical skills. In this recent study, we 

found a significant improvement in the student’s total 

attitude both in online and hybrid course groups. However, 

when analyzed separately, several domains of attitude in 

certain subjects were significantly higher in HGs.

Significant increases found in total attitude of both 

groups indicate the application of online and hybrid course 

method were capable to achieve learning objectives, 

especially when face-to-face learning is limited during 

COVID-19 pandemic. We added further analysis to 

compare the attitude between groups. Although the 

difference in total attitude after post-test was not 

significant, it was higher in hybrid learning and significant 

when analyzed separately in several domains. The pre- 

post changes as shown by N-Gain score analysis was also 

significantly higher in hybrid course. This result was 

consistent with a previous study conducted by McCutcheon 

et al. [23] in 2018 which compared motivation and attitude 

of clinical supervisee skills between nursing students who 

received online learning and hybrid learning. Students in 

HGs experience higher motivation and attitude towards 

clinical supervisee skills with strong relationships driven 

by the type of educational method [23]. Another study also 

showed higher self-perceived knowledge and skills among 

medical students that gained after taking hybrid learning 

compared to online learning [24]. Thus, implying hybrid 

learning could be more beneficial and satisfying than 

online learning alone in gaining preferable attitude [23,24]. 

Our study provides novel evidence for stakeholders in the 

construction of better medical education.

The willingness of medical students to do self-learning 

is commonly involved by their motivation and a-

daptability. Prior study showed that compared to offline 

learning, equal or higher motivation is needed to attend 

online learning was reported by 64.4% of participants [25]. 

Their deprivation on practical lessons also may be the 

reason for low motivation on doing self-learning during 

online learning. The adaptability of students is also needed 

for the adjustment process to online learning. This 

adaptation is associated with their attitude, sufficient 

technology skills, and sufficient devices [26].

Furthermore, understanding becomes an essential part 

for students to comprehend the principles and concepts 

of medical skills. The higher score of understanding in 

the HG could be explained because of the direct in-

volvement of practice. Practice learning can increase the 

student’s understanding toward a motoric skill such as 

examination or laboratory skill [27]. Students’ under-

standing of the medical skill is important since it is related 

to their self-efficacy and intended behavior. The study 

by Moon and Hyun [28] in 2019 reported the higher 

self-efficacy score in nursing students that received 

hybrid resuscitation skills learning than the control group. 

This may increase the student’s self-efficacy and prepare 

them to perform medical skills in the future.

In the amidst of unprecedented effects of COVID-19, 
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this pandemic has tremendously impacted medical edu-

cation, particularly clinical skills learning. Although the 

teaching and learning process of clinical skills cannot be 

done face-to-face, it is imperative to ensure that the 

students still gain complete understanding and clinical 

skill competencies. A previous study in Saudi Arabia 

reported online learning is less effective and evidenced 

to limit student participation, highlighting the importance 

of direct learning experiences [29]. Hybrid learning has 

emerged as a novel alternative strategy to ensure the 

continuity of the learning process. This approach is 

designed to improve student preparation, involvement, 

understanding, and encourage students to be more 

student-centered active learning atmosphere. In line with 

a study conducted by Aladwan et al. [13] in 2018, hybrid 

learning has been shown to improve students’ skills and 

made the learning process interactive, interesting, and 

collaborative atmosphere which encouraged teacher- 

student interaction outside of the classroom and gives 

students more time to complete assignments. This is what 

ultimately increased students’ learning efficiency when 

they use the online platform in their spare time and could 

accommodate the reintegration of face-to-face sessions 

[10].

Hybrid learning benefited from the advancement of 

technology which rapidly developed during this pandemic. 

As a viable method of adapting and transitioning from 

fully online to hands-on learning opportunities, hybrid 

learning offers several advantages. Gong et al. [10] in 2021 

revealed that during clinical skills examination, HGs 

showed better performance as well as their knowledge 

examination compared to control. This is corroborated by 

the findings from prior meta-analysis showing hybrid 

learning had significantly large, better outcomes on 

knowledge acquisition particularly in health profession 

[11]. Hybrid learning, which integrates online and 

face-to-face education, overcomes time and space 

constraints, supports teaching methods that are difficult 

to achieve with textbooks, and covers more students 

without increasing resource requirements [10,11]. Re-

garding medical students’ attitudes towards hybrid 

learning, findings from previous works indicated that 

students had positive attitudes about hybrid learning and 

the majority of them see hybrid learning is more effective, 

enhances student engagement and maintains effectiveness 

of the learning process. They believed hybrid learning 

could improve self-learning skills which enabled them to 

be more involved in learning process and participation, 

enhanced teacher-student interaction, and more under-

standable [13].

Our study has some strengths and limitations. We 

analyzed attitudes among participants who came from the 

same population using pre- and post-course assessment 

designs. In this study, we included participants in groups 

with the same batch, similar population characteristics, 

using the same curriculum, age, and all of them were high 

school leavers. This will reduce heterogeneity-related 

confounding factors and strengthen our analysis. We 

provide new information about comparison of attitudes 

between hybrid and online learning methods, considering 

studies regarding hybrid learning on clinical skills training 

are still lacking. However, multi-centered studies with 

larger samples are required to illustrate better rep-

resentations of general medical students.

In conclusion, there is a significant increase in all 

domains of attitude between HG and OG. Even though 

there is no significant difference of attitude between HG 

and OG at the end of the study, higher gain scores are 

shown in the HG. Therefore, hybrid learning could be 

considered as an alternative to maximize student’s positive 

attitude in clinical skill courses.

The results of this study may be useful for the course 

coordinator in the preparation of medical skills training 

for medical students, including determining the delivery 
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methods. It will also be beneficial for students to raise 

awareness on improving positive attitudes towards hybrid 

learning in order to gain clinical skills competencies. 

Long-term outcome of learning delivery methods toward 

clinical skills implementation should be further scru-

tinized to evaluate the education policy amidst COVID-19. 

Future larger studies with longer duration and comparison 

analysis between attitude score and skills assessment are 

warranted to confirm our findings.
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