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Abstract: 

Background: Traditional lecture-based teaching in medical 

college may not be the best way to get students interested or help 

them remember difficult topics like pathology. The National 

Medical Commission (NMC) has introduced the Competency-

Based Medical Education (CBME) curriculum from 2019, which 

puts more emphasis on active learning. Consequently, researchers 

are exploring numerous innovative teaching methods. This study 

looks at how using Bingo and crossword puzzles as a way to learn 

can help MBBS students do better in pathology. Methods: A total 

of 157 MBBS students in Phase II, enrolled under the CBME 

curriculum, were included in the study. During their self-directed 

learning time, they played pathology-themed bingo and crossword 

puzzles without any previous preparation. There were 70 students 

in the session. Two weeks later, all students took a formative test 

that had 20 MCQs (1 mark each) and 15 short-answer questions (2 

marks each), for a total of 50 marks. We compared the 

performance of the 63 students who attended the game session and 

took the test with those who didn't participate. The analysis 

excluded 13 students who were absent. Results: Of 144, those who 

played the game (n = 63) did much better than those who didn't (n 

= 81). The median total score for people who attended was 42 

(IQR 40–46), while the median total score for people who didn't 

attend was 27 (IQR 24.5–29.5). There were statistically significant 

differences in all parts, including MCQs, short answers, and total 

marks (p < 0.001, Mann–Whitney U test).  
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Introduction 
Medical education is evolving to keep up 

with the needs of modern clinical practice. 

The medical education in evolving and the 

researchers are exploring many innovative 

methods of teaching
1,2

. Among them one 

of the most engaging and innovative 

methods to teach are game based teaching 

which includes bingo and crossword 

puzzles
3,4

. The National Medical 

Commission (NMC) introduced 

Competency-Based Medical Education 

(CBME) curriculum in 2019 which was a 

significant reform in medical education 

system  in India. It focuses on not only 

knowledge acquisition but also 

application, communication, and problem-

solving skills⁵. This change in thinking has 

brought attention to teaching methods that 

can help students participate more, 

understand concepts better, and remember 

what they learn for a long time. 

Pathology, being a bridge between basic 

sciences and clinical subjects, plays a 

critical role in shaping a medical student’s 

diagnostic thinking. However, students 

often find it challenging to listen and retain 

the topics that are taught only through 

traditional lectures⁶
,7

. Passive listening in 

large-group lectures can limit interactive 

learning and reduce opportunities for 

application and recall⁸. 

Active learning strategies, which include 

student participation through discussion, 

application-based exercises, or games- 

have gained increasing attention in recent 

years. According to a number of studies, 

gamification of medical education 

increases student motivation, promotes 

deeper engagement, and stimulates healthy 

competition⁹,¹⁰ . In courses like nursing 

and allied health education, games like 

bingo, puzzles, and crosswords have been 

effectively used to review material and 

improve knowledge retention¹¹ ¹². These 

methods offer cognitive stimulation while 

simultaneously creating a stress-free, 

playful environment that enhances the 

learning experience¹³. 

In the context of the CBME framework, 

game-based learning aligns well with the 

intended learning outcomes. It supports 

higher-order thinking, improves student 

involvement, and fosters a better grasp of 

clinical relevance¹⁴. Additionally, playing 

games as a part of education causes 

emotional engagement, which raises 

attention levels and helps ideas be encoded 

into long-term memory ¹⁵ . 

This study was conceived as a response to 

a spontaneous opportunity: a non-

scheduled, game-based learning session 

involving Bingo and Crossword puzzles 

was conducted informally for a group of 

second-year MBBS students covering key 

pathology topics. Although unplanned, the 

session received overwhelmingly positive 

feedback from the participants. The 

current investigation aimed to assess 

whether such an intervention could 

influence knowledge retention and 

performance in a formal assessment 

setting. Specifically, we aimed to compare 

the academic scores of students who 

participated in the games with those who 

prepared using conventional textbook 

study methods. 

Through this study, we aim to contribute 

evidence toward the implementation of 

innovative, learner-centered 

methodologies in core subjects like 

pathology, thereby enhancing the overall 

quality of undergraduate medical training 

in alignment with CBME principles
16

.  

Materials and Methods 
This observational analytical study was 

done with 157 second-year MBBS 

students who were following the CBME 

curriculum at a medical college in South 

India. After obtaining approval from The 

Institutional Ethics Committee (Dr.MGR-

ERI/SLMCH/2024/048), and the Dean and 

Head of the Department of Pathology gave 

their permission for the activity and 

assessment to take place. The students 

were all in the same academic batch, and 

the study took place during a self directed 

learning hour from February 2025. 
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A voluntary game-based learning session 

was conducted during a self directed 

learning hour without prior intimation, 

using interactive tools such as Bingo and 

Crossword puzzles centered around 

pathology topics—specifically: 

hemodynamic disorders, cardiovascular, 

and respiratory systems. This had 70 

students who took part. The goal of the 

session was to be fun, casual, and 

educational, and to help students 

remember the main ideas by having them 

participate. 

All students were told ahead of time that 

they would have a structured written test 

two weeks after the activity. The test had 

20 multiple-choice questions (MCQs) 

worth 1 mark each and 15 short-answer 

questions worth 2 marks each, for a total 

of 50 marks. The test lasted for an hour 

and a half and was done in a way that was 

similar to a real exam. There were 157 

students, but only 144 were there. The 

other 13 were absent and were not 

included in the analysis. Of those who 

were there, 63 had played the game-based 

session, and their scores were compared to 

those of the 80 who had not. 

We used descriptive statistics, like means 

and standard deviations for both groups, to 

look at how well the students did. Then we 

used independent sample t-tests to see if 

the differences in scores were statistically 

significant. Microsoft Excel was used to 

enter data and do some basic analysis. 

Charts and flow diagrams were also made 

to help with interpretation. 

Additionally, after the assessment, 

structured feedback was collected using a 

Google Form. The feedback consisted of 

six items rated on a 5-point Likert scale 

(Strongly Agree, Agree, Neutral, Disagree, 

Strongly Disagree). The feedback 

questions aimed to evaluate student 

perceptions of the game-based session's 

engagement, clarity, relevance to learning 

objectives, utility for exam preparation, its 

effect on attention span, and perceived 

impact on knowledge retention and clinical 

application. 

Results 
Of the 157 students who signed up for the 

study, 70 (44.6%) took part in the Bingo 

and Crossword game-based learning 

session, while 87 (55.4%) did not. The 

analysis did not include thirteen students 

who were not present for the summative 

assessment. So, the last analysis was done 

on 144 students. Of these, 63 students 

(43.8%) had been to the game-based 

session, and 81 students (56.2%) had not, 

Table (1). 
There were three areas in which students' 

work was graded: multiple-choice 

questions (MCQs), short answer questions, 

and total marks. The results showed that 

students who had played the game-based 

session did better on average than those 

who had not, Table (2) 

The Mann–Whitney U test was used on the 

data to find out if the differences in scores 

were statistically significant. We chose 

this non-parametric test because the data 

was in order and the groups were not the 

same size. The results showed that there 

were statistically significant differences in 

performance on all three parts: MCQs, 

short answer questions, and total scores. 

The p-values were all less than 0.001, 

Table (3). 
These findings suggest that the game-

based learning strategy was associated 

with a marked improvement in student 

performance in both objective and 

descriptive assessment formats. 

We got feedback from all 144 students 

who took the test. Most of the feedback 

statements got very positive responses. 

75% of students strongly agreed 25% 

agreed that the session was fun and 

interesting. In the same way, 63.9% 

strongly agreed and 36.1% agreed that the 

activity helped them remember what they 

had learned. 

70.1% of the students strongly believed 

that these kinds of methods should be used 

all the time. A surprising 76.4% strongly 

agreed and 23.6% agreed that the 

intervention made them feel more 
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confident about getting ready for tests, 

Table (4). 
When it came to focus and applying what 

they learned, 58.3% strongly agreed and 

38.9% agreed that the session helped them 

pay attention longer. 65.3% strongly 

agreed and 31.9% agreed that it helped 

them remember what they learned and 

make it relevant to their clinical work. 

Only a small number of students, 2.8%, 

gave neutral responses in these two areas. 

No students said they disagreed or had 

negative feelings about any of the 

feedback items. 

 

Table 1: Attendance of Game-based Session (n = 157 and n = 144) 

Attendance Frequency (n=157) Percentage Frequency (n=144) Percentage 

Yes (Attended) 70 44.6% 63 43.8% 

No (Not Attended) 87 55.4% 81 56.2% 

Total 157 100% 144 100% 

 

Table 2: Median and Interquartile Range (IQR) of Marks 

Component Attended (Median, 

IQR) 

Not Attended (Median, 

IQR) 

Overall (Median, 

IQR) 

MCQ (20 marks) 17 (15–18) 11 (9–14) 14.5 (11–17) 

Short Notes (30 m) 25 (23–28) 16 (13.5–18) 19 (15–25) 

Total (50 marks) 42 (40–46) 27 (24.5–29.5) 30 (27–42) 

 

Table 3: Mann–Whitney U Test Results 

Component Group Mean Rank Sum of Ranks Mann–Whitney U p-value 

MCQ Marks Attended 107.87 6795.5 323.5 <0.001 

 Not Attended 44.99 3644.5   

Short Notes Attended 108.81 6855 264.0 <0.001 

 Not Attended 44.26 3585   

Total Marks Attended 109.39 6891.5 227.5 <0.001 

 Not Attended 43.81 3548.5   

 

Table 4: Results on Feedback from students 
Feedback Question Strongly 

Agree 

Agree Neutral Disagree Strongly 

Disagree 

Total 

Responses 

The session was engaging and 

enjoyable 

108 36 0 0 0 144 

Helped improve retention of concepts 92 52 0 0 0 144 

Should be implemented regularly 101 43 0 0 0 144 

Felt more confident during test 

preparation 

110 34 0 0 0 144 

Improved attention span 84 56 4 0 0 144 

Aided knowledge retention and 

clinical relevance 

94 46 4 0 0 144 

 

Discussion 
Our study adds a lot to the growing body 

of evidence that game-based learning 

(GBL) that can change the way medical 

students learn, especially in subjects like 

pathology that have a lot of content. The  

 

big difference in test scores between 

students who played the game and those 

who used traditional methods shows that 

they not only remembered the content 

better, but also understood it better, 
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thought critically, and showed more 

interested. The improvement in 

performance among participants backs up 

what was found before: active, student-

centered teaching methods led to better 

academic results and happier students¹⁴
,
¹⁶. 

The efficacy of simple, cost-effective tools 

like Bingo and Crossword puzzles lies in 

their dual benefit: they enhance the fun 

element in learning while reinforcing 

theoretical concepts
17-20

.  

These game based tools help make a 

learning environment that is immersive 

and collaborative by combining 

competition, repetition, and interaction 

with peers. Similar results to our study, 

Patel et al.²¹ found crossword-based 

review sessions helped students remember 

pathology content better in the long term 

than passive revision methods. Shailaja et 

al.²² also talked about how structured 

games that let students review in a relaxed, 

peer-supported setting helped them feel 

less anxious and stressed about tests. 

The educational philosophy underlying 

this intervention is deeply rooted in Kolb’s 

Experiential Learning Theory
23

, which 

emphasizes the role of concrete 

experience, active experimentation, and 

reflective observation in building deeper 

understanding. Games naturally encourage 

students to "do and reflect" instead of just 

passively taking in information. This 

hands-on method helps people understand 

concepts better and use what they know in 

real life. 

Self-Determination Theory (SDT)
24-27

 

also, supports the use of gamified 

strategies in education. It says that places 

where people can learn that support 

autonomy, competence, and relatedness 

are more likely to make people want to 

learn. The way we planned our session, 

which included voluntary participation, 

immediate feedback, and working with 

peers- was very much in line with these 

ideas. This made students feel like they 

owned their learning and gave them 

confidence. 

The feedback obtained from participants 

also strengthens the study's findings. A 

vast majority found the session engaging 

and preferred this method over traditional 

lectures. The quantitative Likert-scale 

results indicate not only satisfaction but 

also strong endorsement of GBL as a 

potential mainstay in the curriculum. The 

qualitative replies suggest that the students 

loved how active and entertaining the 

session was.  One student commented, "It 

felt like revising while playing," while 

another added, "It made the subject more 

relatable and fun."  These remarks 

demonstrate that these seminars are more 

inspiring than we thought. 

One of the study's merits is that the 

gaming session was set up quickly and 

with few resources, showing that 

educational interventions don't necessarily 

have to be complicated or expensive to 

work.  Even though we didn't utilize any 

advanced digital platforms or simulation 

tools, we were able to improve information 

retention and exam scores by carefully 

designing the sessions and getting the 

learners involved. 

However, the absence of a pre-test design 

limits our ability to measure the exact 

quantum of learning gain attributable to 

the intervention alone. While post-test 

results clearly favor the GBL group, a 

baseline assessment would have helped 

quantify the improvement more precisely. 

Furthermore, randomized controlled trials 

and multi-institutional studies
28-30

 are 

recommended in future research to 

confirm reproducibility, eliminate 

selection bias, and establish 

generalizability across various learning 

environments and student populations. 

In conclusion, this study shows that using 

games in medical education might make it 

more interesting, useful, and easy for the 

students to learn.  As undergraduate 

students have more to think about, using 

these kinds of tactics might be quite 

helpful for helping them do well in school 

and gain skills that will last a lifetime. 
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Strengths and Limitations 

Strengths 

A lot of students took part in the study, 

which demonstrates that they were quite 

interested in the game-based method.   It 

was easy to observe how well pupils were 

learning by comparing items in real time 

using objective test results.   The data and 

the students' remarks demonstrated that the 

method succeeded. 

Limitations:  

One big problem was that there was no 

data from before the exam, which made it 

hard to establish exactly how much 

information was gained.  If people had 

chosen to participate on their own, there 

would have been self-selection bias.  Also, 

the results might not be useful in many 

situations because the study only looked at 

one medical institute. 

Conclusion 
Researchers have found that even when 

game-based learning is used in a casual 

and unplanned way, it makes students 

much more excited about learning. It 

makes them better to remember what they 

learn, and more positive about learning in 

general.  This study shows how important 

it is to use interactive teaching methods in 

traditional medical colleges, especially in 

the CBME framework, which is all about 

focussing on students and on their results. 

From the students' good scores and 

feedback- we know that these methods 

could work well with regular teaching.  

Faculty doctors are encouraged to 

carefully add game-based activities to 

regular classes to make them more fun and 

helpful for learning.   These settings will 

not only help students do better in medical 

school, but they will also teach future 

doctors  learning throughout their lives. 

Future Implications 
Integrating planned game-based sessions 

into the pathology curriculum and tracking 

longitudinal performance trends could 

provide further insights. Collaborations 

with educational technologists can also 

support the development of scalable game-

based modules. 
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