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Abstract 
Introduction: In a flipped classroom, students engage with lectures and foundational material either print, 

audio, or video before arriving for class. This pre-class learning then enables class sessions to become 

interactive, problem-solving, and case-based learning, maximizing direct teacher support for deeper 

comprehension. This study is aimed to assess perceptions of implementation of flipped classroom in teaching 

anatomy to first phase MBBS students. 

Methodology: For the 2022–2023 academic year, 147 First MBBS students participated in a study where a 

flipped classroom was implemented in teaching the subject of anatomy for five flipped classroom sessions 

distributed over a period of one and half months schedule.Data was gathered from these students  at the end of 

last activity as responses to the  survey questions with five point likert scale and one open ended question to 

describe students experience about the flipped classroom activity. 

Result: The implementation of flipped classroom for teaching gross anatomy was viewed positively. They 

particularly valued the flexibility it offered, allowing them to learn at their own speed and providing the 

valuable in-class time for interactive learning activities. 
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I. Introduction 
Undergraduate medical education in India shown reform with the implementation of CBME 

curriculum focused on achievement of competencies as per the GMER guidelines 2019  [1]It recommends  

innovative  instructional methods to be used so as to increase active participation of students in the learning 

process. Traditional lectures mostly covers the cognitive domain competencies which was considered as a 

teacher centred strategy.Traditional lectures involve   passive participation of students in learning.In contrast 

active learning strategies are not only  supported by adult learning theories but GMER 2019 guidelines also 

demands achievement of   communication skill and  lifelong learning skills  as important roles  to be performed  

by an Indian Medical Graduate.[1,2] 

It has been proposed that blended learning can help escalate  instructor ability to increase student 

participation, to reach more students, and to increase retention rates.[3]Flipped classroom has gained popularity 

as an blended learning methodology in the last few years. 

The flipped classroom implementation involve two important parts , pre-class activities and in-class 

activities.According to Hamdan,  McKnight and Arfstrom  students are provided with the teaching material as 

preclass activity before coming to class in the form of online video, audio recordings of lectures, internet 

resources and slide presentations with audio narratives.[4] In-class activities generally include the case-study 

teaching method followed by a discussion[5,6]  team-based learning practice in order to apply in depth learning of 

the subject [7]think-pair-share activities as  teaching strategy [8] and quizzes as a part of the discussion [9]. 

All these TL methods create student-centred learning environment where teachers utilize the classroom 

time  to guide students in solving problems and  provide an interactive classroom . 

Hamdan and others offer a definition for flipped classroom as “In the Flipped Learning model, teachers 

shift direct learning out of the large group learning space and move it into the individual learning space, with 

the help of one of several technologies”[10] 

Limited data is available on the effectiveness of the flipped classroom to determine if students are 

engaged more in a flipped classroom environment[11] So first  it is important  to  understand the medical 

undergraduate students’ perceptions of implementation of flipped classroom.Through this research project we 

aimed to collect and analyse  data to assess the  perceptions of first phase  medical students towards flipped 
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classroom teaching in Anatomy to optimize flipped classroom activity implementation in undergraduate 

medical education.We aimed to assess the students perceptions of flipped classroom implementation in the 

subject of gross anatomy.With the objectives 1.To assess Students perception towards execution of flipped 

Classroom 

2.To assess the Students perception towards  time management in flipped classroom. 3. To assess  the 

Students perception towards social media usefulness in flipped classroom 4.To assess  Students perception 

towards facilitation of active learning in flipped classroom 

 

II. Material And Methods 
The study was conducted in the department of anatomy and the  participants were the students from 

JNMC Sawangi (M) admitted to first phase MBBS course during the academic year 2022-23. Participants were 

in range of age 18-21YRS.88 female and 59  male students out of total 147 students attended the flipped 

classroom activity. 

All students who  were willing to participate in the project , required to give a written consent for the 

same.  Five topics from gross anatomy were selected to be conducted by flipped classroom activity.For all these 

topics pre-class reading material as well as prerecorded lecture videos were provided to the students one week 

prior to the scheduled flipped class session.The class time was dedicated to interactive discussion of the  topic 

followed by objective written assignment . 

Five gross anatomy classes were conducted as a flipped classroom project over a period of one and a 

half month.During this time students had opportunities to develop their own  perceptions about flipped 

Classroom activity.  Survey questionnaire response from the students were recorded  on the day next to last 

flipped classroom activity. 

 

The data was collected by following methods. 

Quantitative data: The questionnaire focused on four  major  parts including specific questions related to 

execution  of Flipped Classroom , social media usefulness , time management , and facilitation of  active 

learning .The survey consisted of  five- point Likert Scale from 1-5 points with Strongly 

disagree(1),disagree(2),Neutral(3),Agree(4),Strongly agree(5) respectively  for each items which supplied the 

quantitative data for the study . 

 

Qualitative Data: In addition to quantitative data it was also important that the study include an understanding 

of the students' perceptions of the Flipped Classroom in their own words. 

Only one  open-ended written question at the end of the survey provided students with the opportunity 

to describe their own experiences  regarding flipped classroom which is used for qualitative data collection. 

 

Data Analysis: 

Quantitative data: 

The data for each of the  questions will be presented in a bar graph and the percentage of students 

selecting each response will also be analyzed. 

 

Qualitative data: 

All student’s responses were coded into common themes that emerged through the response to  open-

ended question. From this data analysis observations and results were discussed. 

 

III. Observation And Results 
All 147 students responded to the questionnaire. Quantitative data collected from the questionnaire is 

arranged in graphical representation and analyzed, whereas qualitative data collected from the open ended 

question is analyzed by thematic analysis. 
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Quantitative analysis: 
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Qualitative analysis: In conducting the thematic analysis, four main themes were identified when we coded the 

data collected from the inputs of students to open ended question at the end of the survey questionnaire.These 

thematic categories are: 

1. Advantages of flipped classroom 

2. Disadvantages of flipped classroom 

3. Improvements in conducting flipped classroom 

4. Miscellaneous 

 

Table 1: The qualitative data that is coded under each theme identified is as follows 
Sr No. Theme Codes 

1. Advantages of flipped classroom Better understanding 

Self pace 

Clinical focus 

Interactive 

Interesting 

Easy to learn anatomy 

2. Disadvantages of flipped classroom Time constraints 

  Phobia for communication 

Preclass materialshould be precise 

If preclass preparation missed … 

Other subjects preparation time reduced 

3. Improvements in implementation of flipped 

classroom 

Models and specimens to be used in in-

class session and to be revised in practical 

hours. 

  Encourage group discussion 

More elaborate videos should be provided 

as preclass material 

More time to be given for preclass activities 

4. Miscellaneous Important topics must be covered by flipped 
classroom 

  Flipped classroom should be considered for 

other subjects also 

 

Table-2: Remarkable comments from students on flipped classroom implementation in Anatomy 
Themes 

 

Student Comments 

 

Advantage 

 

“Preclass preparation of the topic allowed me to get more time to 

focus on clinical anatomy of the topic during in-class activity of 

flipped classroom” 

“flipped classroom improved my confidence due to in class  

interactive sessions” 
“flipped classroom helped me to overcome fear of learning 

anatomy” 

“In class assignments were very interesting and may be helpful for 
exam preparation” 
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Disadvantage 

 

“It is time consuming”(Most common disadvantage mentioned) 

“If preclass activity of flipped classroom was missed,I was 

completely disoriented in class activity and it made me nervous” 

Improvements 

 

“More time to be given for preclass activity” 

“Care should be taken not to overlap flipped classroom activity of 

one subject with that of other subject as time management for 
preclass activity is very difficult to manage” 

Miscellaneous “Maximum topics in anatomy should be covered by flipped 

classroom activity” 

“I enjoyed learning anatomy with flipped classroom “ 
“flipped classroom should be followed for all topics of 

Embryology.” 
 

 

IV. Discussion 
As per GMER 2019 guidelines from MCI, CBME was implemented in Indian Undergraduate Medical 

education.Along with the subject related competencies the curriculum also expect the Indian Medical Graduate 

to perform  the role  as a lifelong learner[1].The doubling rate of medical sciences is reducing day by day and it 

is not possible to teach this fast evolving medical knowledge in a fixed time span of undergraduate training 

period. Making the students self directed learners may help to tackle it.The self directedness of the students will 

be achieved only by making active participation of the students in the learning process.Traditional didactic 

lectures which is used to cover substantial amount of study material in medical sciences does not allow the 

students to interact freely with peers and teachers so restricting  development of  selfdirectedness for lifelong 

learning. 

Flipped classrooms are forming part of blended learning in curriculum delivery which includes 

delivery of digital content as preclass sessions [12,13,14].In class time is devoted to face to face sessions involving 

discussions,group activities and problem solving. 

We conducted this study to know in detail about students perceptions about implementation of flipped 

classroom  in the subject of Anatomy. 

The results of our study were  supporting flipped classroom implementation as an  effective  way of 

learning anatomy.When we analyzed students perceptions towards execution of flipped classroom we noticed 

that 71.85% of students were agreed & 18.51 % strongly agreed that the flipped classroom  design preclass and 

in-class activities were framed precisely  which were helpful to them to learn anatomy actively.35.55% strongly 

agree & 60.74% agreed that flipped classroom was more engaging than traditional one.Supporting our study 

results previous studies also show that increased interest facilitates learning and can lead to good performance 

in a course[15] 

The quantitative analysis about social media usefulness in flipped classroom implementation showed 

that 26.66% students strongly agree and 65.18% agreed that social media is part of their learning with 21.48% 

strongly agreed and 63.70% agreed that they like to watch prerecorded videos as a preclass activity. They  

preferred solving assignments regularly by watching videos agreed by 61.48% of the students. This finding in 

our research study is similar to previous studies which mentions that in flipped classroom preclass study  

material that was provided, students preferred accessing video resources more than other sources.[16] 

When we analyzed the time management by the students for flipped classroom we found that 72.59% 

of students agreed that they find it easy to pace themselves successfully through the course.52.59% of the 

students agreed that they liked it to take their quizzes on their own time.But along with these advantages we 

cannot neglect the 37.77% of students who were indicating towards getting less time to practice other subjects. 

72.59 % of students agreed that they liked the collaboration and active discussion in the class. 49.62% 

of the students strongly agreed that they were the active learner and understood the concepts very well. 47.40% 

of the students agreed and 28.14% students strongly agreed that during in class interactive session that were 

conducted in flipped classroom gives them more opportunity to communicate with peers and teachers too! 

25.18% strongly agreed and  65.18 % students agreed that flipped class room helped them improve their 

learning of anatomy through flipped classroom. Supporting  our study one of the previous study in which  

73.88% students strongly agreed  that active-learning strategies helped them to learn better in human anatomy 

and physiology[17]. 

In various studies on flipped classroom implementation it was observed that medical students 

appreciate the interactive learning methods in in class sessions boost their motivation ,involvement and interest 

in the subject [18,19].   When students were surveyed about whether they would like to watch a traditional lecture 

rather than a flipped classroom ,40% strongly disagreed and 35% of the students disagreed to attend a 

traditional lecture over a flipped classroom and supported with the similar findings in other studies[20] 

In qualitative analysis students commented that“If preclass activity of flipped classroom was missed,I 

was completely disoriented in class activity and it made me nervous” this comment is unique one in that it 

highlights a critical concern regarding the implementation of preclass activities in a flipped classroom model. 
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This feedback indicates the essential nature of well-defined and thoughtfully structured preclass assignments 

and the necessity of ensuring their timely completion by students to facilitate meaningful engagement and 

comprehension during in-class activities.Similarly few previous studies also listed regarding the per-session 

phase that medical students have expressed concern over the time-intensiveness of some of the material 

provided for content orientation[19,20].These findings lead us to reflect on the appropriate amount of preclass 

activity content to assign,such that the students can effectively engage with it within the allotted time frame for 

each subject. 

Similar to our findings, studies  cultivating a similar teaching method to teach medical sciences 

reported that students found flipped classroom as a superior mode of teaching in their setup as well[23] 

From the students perspective in this study,the implementation of flipped classroom for teaching gross 

anatomy was viewed positively.They particularly valued the flexibility it offered,allowing them to learn at their 

own speed and providing the valuable in-class time for interactive learning activities.However,medical 

educators face a significant challenge in the considerable time investment required to develop self explanatory 

concise  preclass study  material tailored to the specific topic which is often seen an obstacle  in adopting this 

approach[24].It is evident from this study that students understands and grasps the basic anatomical concepts as 

well as develop a higher order thinking skills during well planned active in-class activities 
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