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Background: The aim of this study was to design and 
implement a web-based escape room game to teach 
pharmacy students about digoxin poisoning and to 
compare it with traditional lecture-based education in terms 
of learning and student interaction. 
Method: This study was conducted at Mazandaran 
University of Medical Sciences in 2023. A virtual escape 
room game was designed, featuring puzzles such as 
crossword puzzles, Morse code, scrambled words, and 
other similar puzzles related to digoxin toxicity. Pharmacy 
students were divided into two groups: one group played 
the virtual escape room, and the other one received a 
typical lecture on the same topic. Pre- and post-tests were 
administered to both groups to assess knowledge gain. In 
addition, students in escape rooms completed a perception 
questionnaire to evaluate their satisfaction, motivation, and 
perceived value of the game. 
Results: The digital escape room students (4.19 ± 1.3) 
showed a statistically significant (p<0.05) increase in 
knowledge scores compared to the lecture control group 
(3.68 ± 1.79). The perception survey recorded extremely 
high engagement and satisfaction scores, with students 
reporting that the game was an effective and enjoyable way 
to learn. 
Conclusion: The virtual escape room was an innovative 
and effective pedagogical tool for teaching pharmacy 
students about digoxin toxicity. This teaching method 
presents a potential new option for teaching challenging 
clinical materials at pharmacy schools. 
Keywords: Pharmacy education, Digoxin/toxicity, Escape 
room, Educational games 

بر  ی اتاق فرار مبتن  ی باز کی ی و اجرا ی مطالعه طراح نیهدف از ازمینه و هدف: 
 سهی و مقا  نی گوکسی با د تی مسموم نهی در زم یداروساز  ان ی آموزش دانشجو  یوب برا

 انی دانشجو  انیو تعامل م ی ری ادگ یاز نظر  ی بر سخنران  ی مبتن ی آن با آموزش سنت
 بود.

 کی مازندران انجام شد.  ی در دانشگاه علوم پزشک 2025مطالعه در سال  نیاروش: 

مانند جدول کلمات  ی مختلف یشد که شامل معماها  ی طراح یاتاق فرار مجاز  یباز
 نی گوکس ی د  تی موارد مرتبط با سم ر ی و سا ختهیر متقاطع، کد مورس، کلمات درهم

 یگروه در اتاق فرار مجاز  کی شدند:  می به دو گروه تقس ی داروساز ان ی بود. دانشجو 
در همان موضوع را  ی صورت سخنران آموزش معمول به گر یشرکت کرد و گروه د

 شی افزا  زان ی هر دو گروه اجرا شد تا م ی آزمون براو پس آزمون شینمود. پ  افتیدر
 لی را تکم  ی اگروه اتاق فرار پرسشنامه  ان ی دانشجو  ن،یشود. علاوه بر ا ده یدانش سنج

 شود. ی ابی ارز یشده باز و ارزش ادراک زه ی انگ ت،ی کردند تا رضا

 p) ی دار ی معن شیشرکت کرده بودند، افزا  تالی جی که در اتاق فرار د  ی گروهها: یافته

( نشان سخنرانی ) کنترل گروه به نسبت ( 4/ 19 ± 1/ 3(  در نمرات دانش )0.05 >
 تی رضا  ،ی ر ی از درگ  یی بالا اریبس  زانیم ز ی ادراک ن نظرسنجی (. 3/ 68 ± 1/ 79دادند )

بخش مؤثر و لذت  ی روش یباز هگزارش دادند ک  ان یرا ثبت کرد و دانشجو  زهیو انگ
 بوده است. ی ر یادگ ی یبرا

آموزش  یروش نوآورانه و اثربخش برا  کی یاتاق فرار مجاز  یبازنتیجه گیری: 

 تواندی م  ی روش آموزش نیبود. ا نی گوکسی د تیسم نه ی در زم یداروساز  ان ی دانشجو
 یها دشوار در دانشکده  ی نیآموزش مطالب بال ی برا دیجد نهیگز کیعنوان به

 .رد یمورد استفاده قرار گ  ی داروساز

 یاتاق فرار، باز  ن،ی گوکسیبا د ت یمسموم  ،ی آموزش داروسازواژه های کلیدی: 
 ی آموزش

 

 
 

 
 
 

 Digoxinزہر ) نیگوکسیکے طلباء کو ڈ یاس مطالعہ کا مقصد فارماس پس منظر:

Poisoningزائنیکو ڈ میروم گ پیسک یا یپر مبن بیو ےیسکھانے کے ل ںی( کے بارے م 
 یلکچر پر مبن  یتیاور طلباء کے تعامل کے لحاظ سے روا کھنےیاور نافذ کرنا تھا اور س

 کے ساتھ اس کا موازنہ کرنا تھا۔ میتعل
یقہ:  کی ۔ ا ایگ ایک ںیسائنسز م کلیڈیا ف م یورسٹیونیمازندران  ںیم ۲۰۲۳مطالعہ  ہ ی طر

 مبلڈیکراس ورڈ پزل، مورس کوڈ، سک  ںی تھا، جس م ایگ ایک زائنیڈ میروم گ پیسک یورچوئل ا
 یطرح کے پزل شامل تھے۔ فارماس  یاس گریسے متعلق د یٹیسیٹوکس نیگوکسیالفاظ اور ڈ

روم  پیسک یگروپ نے ورچوئل ا کیتھا: ا ایگ ایک میقست ںیکے طلباء کو دو گروپوں م
۔ علم کے حصول ایعام لکچر حاصل ک کیموضوع پر ا یاور دوسرے گروپ نے اس لا،یکھ

برا ں،  دیگئے۔ مز ےیل سٹیاور پوسٹ ٹ یپر ںیدونوں گروپوں م ےیکے ل نےیکا جائزہ ل
 یسمجھ  یک میگ ور ا یحوصلہ افزائ نان،یاطم یموجود طلباء نے اپن ںیرومز م پیسک یا

 Perceptionسوالنامہ ) پشنیپرس کیا ےیکے ل نےیکا جائزہ ل تیاہم یگئ

Questionnaire۔ای( مکمل ک 
 ۳.۶۸نے لکچر کنٹرول گروپ )( ۱.۳±  ۴.۱۹روم کے طلباء ) پیسک یا ٹلیجیڈ نتائج:
( اضافہ p<0.05) اںیطور پر نما یاتیشمار  ںینالج اسکورز م ںیکے مقابلے م( ±۱.۷۹ 
 ےی ک  کارڈیاسکور ر  ی  اعل یکے انتہائ نانیاور اطم تیشمول ںیسروے م پشنی۔ پرسایدکھا

 تھا۔  قہ یموثر اور پرلطف طر کیکا ا کھنےیس میگ ہ یکہ  ایبتا ہ یطلباء نے  ںیگئے، جس م
 ںی کے بارے م  یٹیسیٹوکس نیگوکسیکے طلباء کو ڈ یروم فارماس پیسک یورچوئل ا :نتیجہ

 یفارماس  قہ یطر یسیتدر  ہ یٹول تھا۔  یسیاور موثر تدر  یاختراع کیا ےیپڑھانے کے ل
 کرتا ہے۔ شیا پشن پ ایممکنہ ن کیا ےیمواد پڑھانے کے ل کلینیمشکل کل ںیاسکولوں م

۔مزیگ یمیروم، تعل پیسک یا ،یٹیسیٹاکس/نیگوکسیڈ م،یتعل یک یفارماس کلیدی الفاظ:

برا تالیجید  یباز  کی  یو اجرا  یطراح دانشجو  یاتاق فرار    انیآموزش 

مسموم  یداروساز د  تیدرباره  مقا  نیگوکسیبا  تدر  سهیو    سیآن با روش 

سخنران یمبتن  یبر 
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Rapid technological advancements and constant 

changes across various fields make the need for 

innovative educational methods increasingly  

evident. This is particularly true in specialized 

fields like medical sciences, where a deep and 

practical understanding of complex scientific 

concepts is crucial. Traditional teaching methods 

may no longer be sufficient. Teaching and 

education in medical universities hold special 

significance, as these institutions are responsible for 

training healthcare professionals who directly 

interact with the public health sector (1, 2). The 

quality of education in this area affects students' 

knowledge and skills and can lead to improved 

healthcare services. 

 Given the rapid pace of scientific and technological 

progress, the educational systems at these 

universities must be continually updated to meet the 

society's current needs. One factor that can improve 

the quality of education in medical universities and 

better prepare students for the job market and 

professional challenges is the use of innovative 

teaching methods (1, 3, 4). These methods can 

increase student motivation and engagement. 

Active learning strategies, such as case-based 

learning (CBL) and team-based learning (TBL), 

play a significant role in transforming learners from 

passive spectators into active participants in the 

educational process. Creating interactive and 

collaborative environments allows students to 

engage in learning and take responsibility for their 

learning directly (1, 5). 

Many universities worldwide strive to find 

educational methods that enhance students' 

decision-making abilities and promote continuous, 

sustainable, and student-centered learning. There 

has always been a gap between theoretical and 

practical training in pharmacy, with students often 

unable to quickly and properly apply theoretical 

knowledge in practice. One way to bridge the gap 

between education and clinical application is to 

shift from traditional education systems to active, 

student-participation-based learning. By using 

diverse methods such as educational games, we can 

encourage greater student engagement and improve 

learning outcomes (6, 7). 

Among innovative teaching methods, Educational 

Escape Rooms have emerged as an engaging tool 

for transforming students from passive observers 

into active participants (8). In this approach, 

learners engage in game-based activities designed 

for knowledge acquisition or skill development. 

They solve puzzles related to educational goals 

within a limited time frame, such as escaping a 

physical room or unlocking a box. Several studies 

have utilized escape room games in pharmacy 

education, including teaching diabetes management 

to third-year pharmacy students, assessing 

pharmacy students' readiness for comprehensive 

practical exams, and evaluating students' 

knowledge of medicinal chemistry, pharmacology, 

and clinical heart failure (9). 

However, this method has some limitations, such as 

the need for ample space to play or to modify the 

traditional game format in educational contexts. To 

address these challenges, educational escape rooms 

are now being adapted to analog or digital formats, 

creating hybrid learning environments. Recently, 

mainly due to the global COVID-19 pandemic, 

fully digital escape room games have been 

designed, allowing learners to participate from 

home (10, 11). 

The "Poisoning Control" course introduces 

pharmacy students to concepts such as poisoning, 

types of antidotes, toxidromes, adverse effects of 

drug and chemical exposure, and the diagnosis and 

treatment of poisonings. These topics are crucial for 

students to understand the mechanisms of toxicity 

and how to diagnose and treat toxic effects. 

Lecture-based teaching in this course often results 

in the one-way transfer of a large amount of 

information, leading to rapid forgetting, low student 

participation, passive attendance, fatigue, and 

superficial learning (11, 12). 

Digoxin toxicity was chosen as the educational 

focus of this study because of its clinical 

importance and high-risk nature. Digoxin remains a 

vital medication with a narrow therapeutic window, 

making misuse or overdose a common cause of 

poisoning incidents. The condition requires 

knowledge of pharmacology, toxicology, and 

clinical decision-making, offering a 

multidisciplinary learning experience. 

Additionally, its clearly defined clinical signs and 

management strategies make it suitable for a 

puzzle-based approach, making digoxin toxicity an 

ideal and effective subject for a digital escape room. 

Notably, although escape rooms have been used in 

pharmacy education for topics like diabetes 

management and medicinal chemistry, their 

application in toxicology has been limited. This 

study, therefore, fills an educational gap by 

focusing on digoxin poisoning. 

This study aims to apply the escape room-based 

teaching method to enhance learning and 

satisfaction among general pharmacy students in 

the "Poisoning Control" course at Mazandaran 

University of Medical Sciences. Given the positive 

impact of game-based learning on students' 

education, this study seeks to explore the potential 

of this method to enhance learning quality, 

retention, motivation, and class engagement. If 

escape-room-based learning proves more effective 

than traditional lecture-based methods, it could be 

adopted as a  key strategy in pharmacy students' 

educational programs. 
 

Given the limited research on the use of innovative 

educational methods to teach toxicology topics to 

INTRODUCTION 
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pharmacy students, this study aims to assess the 

impact of digital escape-room-based learning on 

pharmacy students' academic performance in the 

"Poisoning Control" course at Mazandaran 

University of Medical Sciences. 

A This study consists of two phases. In the first 

phase, a  digital educational escape room game was 

designed. In the second phase, the designed game 

was implemented in a learning environment to 

evaluate its effectiveness on pharmacy students' 

learning performance in the "Poisoning Control" 

course, focusing on the treatment of drug poisoning. 

The first phase of the study is considered a 

production-based research phase. In contrast, based 

on its application and implementation methods, the 

second phase falls under the category of semi-

experimental studies, with a pre-test and post-test 

design and a control group. This part of the study 

assesses the impact of digital escape room-based 

learning on the performance of pharmacy students 

in the "Poisoning Control" course at Mazandaran 

University of Medical Sciences during the second 

semester of the 2023 academic year. 

In the first phase, the design and development of the 

digital educational escape room game began with 

an extensive literature review on educational escape 

rooms from reputable national and international 

sources. To determine educational priorities and 

design the scenarios, puzzles, and content of the 

digital escape room, input was sought from 

toxicology and pharmacology faculty members and 

experts from the Toxicology Department at Razi 

Hospital. The educational content and scenarios 

were then developed, culminating in the creation of 

the digital escape room game focused on digoxin 

poisoning. Various puzzles, such as crossword 

puzzles, Morse code, scrambled words, and some 

other similar materials, enhanced engagement and 

learning. The game was designed in five stages as 

follows: 

Stage 1: Students used their prior knowledge to 

answer questions about general poisoning 

principles in a crossword puzzle, which led to a 

code representing the drug's name. 

Stage 2: Students watched an educational video on 

the mechanism of digoxin poisoning and answered 

related questions. Correct answers allowed them to 

progress, and they eventually solved a puzzle about 

the symptoms of digoxin poisoning, leading to a 

code representing the most critical cardiac side 

effect of digoxin. 

Stage 3: Based on the video from the previous stage, 

students solved a series of riddles. Correct answers 

revealed the toxic dose of the drug, which they 

needed to remember. Solving all the puzzles 

correctly led them to the code representing the 

digoxin concentration in the patient’s blood. 

Stage 4: This stage focused on treating poisoning. 

Students were given scrambled letters that, when 

arranged correctly, revealed the therapy for each 

poisoning symptom. Correct answers provided a 

Morse code, which led to the antidote for digoxin 

poisoning, when coded. 

Stage 5: Students solved a series of riddles with the 

help of hints provided, learning about the 

indications and administration of the antidote. 

After the game design was completed, the second 

phase of the study began. Pa rticipants were 

assigned to the experimental (escape room) or 

control (lecture) groups based on their student 

identification numbers: even numbers were 

allocated to the experimental group and odd 

numbers to the control group. Then, a pre-test was 

administered to both the experimental and control 

groups. The experimental group was taught using 

the digital escape room, while the control group 

received lecture-based instruction. Immediately 

after the educational intervention, a post-test was 

conducted for both groups. To implement the 

digital escape room game, students were divided 

into three groups, each seated at a  computer in 

separate spaces in the pharmacy faculty’s library 

and computer lab. Each group followed the game’s 

scenarios, solving puzzles and answering questions 

related to the diagnosis and treatment of drug 

poisoning. Correct answers allowed them to 

progress to the next stage. Verbal instructions were 

provided to participants before the game started. 

The study population comprised all pharmacy 

students at Mazandaran University of Medical 

Sciences. Inclusion criteria were all students who 

had completed Pharmacology 1 and 2 and 

Toxicology courses, knew about drugs and 

poisoning principles, but had not yet taken the 

"Poisoning Control" course, which they were 

enrolled in for the current semester. Exclusion 

criteria included absence from the educational 

process due to illness or other reasons, 

unwillingness to continue participation, withdrawal 

from the course, or having previously taken the 

"Poisoning Control" course without passing it. 

 An exam was administered to evaluate the 

effectiveness of the digital escape room game on 

students' learning performance. The exam 

presented a poisoning case including several stages, 

each with multiple-choice questions. At each stage, 

students were required to diagnose the cause and 

severity of the poisoning and, later, to make 

decisions about treatment and resistant cases, 

assessing their knowledge and performance. Five 

faculty members from Mazandaran University of 

Medical Sciences, who were experts in poisoning 

treatment, reviewed the content validity of the exam 

questions. 

The researchers created the knowledge test based 

on the learning objectives of the ‘Poisoning 

Control’ course. To ensure content validity, five 

faculty experts in toxicology and pharmacology 

METHODS 
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reviewed and approved the items. The perception 

questionnaire was designed to assess students’ 

satisfaction, motivation, and perceived value of the 

game, with items adapted from themes used in 

previous educationa l escape room studies. The 

content validity of the questionnaire was evaluated 

by three experts in pharmacy and medical 

education. Internal consistency reliability was 

tested, with a Cronbach’s alpha of 0.82, indicating 

a strong reliability estimate. 

A researcher-made questionnaire containing 

demographic information and satisfaction-related 

questions was used to assess students' satisfaction 

with digital escape-room-based learning. 

Statistical Analysis : 

Data were analyzed using GraphPad Prism (version 

8). Descriptive statistics (mean, standard deviation, 

and frequency) were used to summarize 

demographic characteristics and questionnaire 

responses. Paired t-tests were applied to compare 

pre- and post-test scores within groups, and 

independent t-tests were used to compare 

differences between groups. Statistical significance 

was set at p < 0.05. 

In this study, 47 students were initially evaluated. 

Due to the absence, two students were excluded, 

leaving 45 participants. Of these, 23 were in the 

escape-room-based learning group and 22 in the 

lecture-based control group. The demographic data 

(age, gender, and academic semester) of the two 

groups showed no significant differences (P < 

0.05), indicating homogeneity between the groups 

(Table 1). 

The evaluation results showed that most students 

were delighted with participating in the digital 

escape room game and considered it a  practical, 

innovative teaching method (Table 2). They 

expressed a desire for this method to continue in the 

faculty. Most students found the escape room 

experience educational and beneficial (Figure 1). 

The satisfaction rates were as follows: 

• Overall satisfaction with the escape room: 

88% 

• Satisfaction with the storyline and its 

appeal: 88% 

• Perceived educational value of the escape 

room: 90% 

• Satisfaction with the location where the 

game was held: 76% 

• Satisfaction with the duration of the game: 

84% 

• Willingness to participate in future escape 

room games: 84% 

• Overall student satisfaction with the game: 

89% 
 

Additionally, 89% of the participants believed that 

periodic escape room sessions could provide 

valuable learning opportunities for students. 
 

Out of the 45 students who participated in the study, 

40 (89%) completed pre- and post-class evaluations 

(Table 3). The average pre-test scores were 3.68 ± 

1.79 for the lecture-based teaching group and 4.19 

± 1.3 for the escape room-based group, with no 

statistically significant difference between the two 

groups (p < 0.05). 
 

Both teaching methods showed significant 

improvement in post-test scores compared to pre-

test scores, indicating that both effectively 

increased students' knowledge levels. However, a 

comparison of the post-test scores revealed that the 

escape room group (7.3 ± 1.59) scored higher than 

the lecture group (5.36 ± 2.3), and this difference 

was statistically significant (p < 0.05) (Table 3).  
 

Digital escape rooms, as an innovative educational 

method in the pharmacy field, particularly in 

teaching drug poisoning, serve as an effective tool 

for enhancing active learning. Utilizing these games 

in drug and toxin poisoning education provides 

opportunities for deep learning by enabling students 

DISCUSSION 

 

RESULTS 

 

Table 1. The demographic characteristics of students in two groups: game-based learning through escape rooms and lecture-
based learning 

Significance level 

Lecture method Game method 

Demographic variable 
Frequency 

(Percentage) 
Mean (SD) 

Frequency 
(Percentage) 

Mean (SD) 

P > 0.05 - 22 (0.78) - 22.45 (1.1) Age (Years) 

P > 0.05 12 (54.5) - 14 (62.5) - Boy 

Gender 

 10 (45.5) - 9 (37.5) - Girl 

P > 0.05 21 (95.5) - 20 (87.5) - 9 
Academic 

term 
 1 (4.5) - 3 (12.5) - 10 

Values are expressed as mean (SD) (age) or frequency (percentage) (gender and academic term). Comparisons between groups were 
performed using independent t-test for age and chi-square test for categorical variables. No statistically significant differences were 
found (p > 0.05 for all comparisons) 
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to improve their critical thinking skills and clinical  

data analysis in a simulated environment. In this 

approach, students face a series of challenges and 

problems related to a poisoning scenario 

interactively and practically. This allows them to 

gain a more profound understanding of drug 

toxicity mechanisms, the identification of 

poisoning symptoms, and appropriate management 

strategies. 

Recent studies indicate that active learning 

methods, such as digital escape rooms, are 

significantly more effective than passive learning 

methods (such as traditional lectures) in improving 

student knowledge. Using digital and simulated 

teaching methods represents a powerful approach 

that can strengthen learning, increase engagement, 

and create more enjoyable learning experiences. 

These methods provide students with the necessary 

skills and place them in an interactive, challenging 

environment, which can lead to deeper, more 

lasting knowledge retention. Particularly in topics 

like digoxin poisoning carrying significant clinical 

Table 2. Digoxin poisoning escape room perception scale 

 
Strongly agree 

(%) 
Agree (%) Neutral (%) Disagree (%) 

Strongly 

Disagree (%) 

1 Organization of the escape room 56.5 30.4 13.0 0 0 

2 Engaging scenario 56.5 34.7 8.7 0 0 

3 Acquisition of new knowledge 60.8 30.4 8.7 0 0 

4 Suitability of the venue 26.1 39.1 30.4 0 4.3 

5 Adequacy of the duration 47.8 34.8 8.7 8.7 0 

6 Willingness to participate again 56.5 21.7 13.0 4.3 4.3 

7 
Overall enjoyment of the escape 
room experience 

69.5 13 13 4.3 0 

8 Opportunity for learning 60.8 26.1 13 0 0 

 

 

Figure 1. Overall satisfaction percentage of pharmacy students regarding implementing the digital escape room game 
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risks this type of learning moves students from 

theoretical knowledge to its practical application. 

 A study by Eukel et al. (2017) evaluated the impact 

of an escape room game on third-year pharmacy 

students' knowledge regarding diabetes 

management. Pre- and post-tests were used to 

assess the educational game's effect, and students 

completed puzzles related to diabetes treatment. 

The results showed a statistically significant 

increase in students' knowledge following the game 

completion (4). Similarly, in our study, 

improvements in students' knowledge were 

observed in both the lecture and escape room 

groups. Still, the post-test scores in the escape room 

group were significantly higher than those in the 

lecture group, demonstrating the escape room 

method's superior effectiveness compared to the 

traditional lectures. 

However, in another study by Clauson et al. (2019) 

that examined pharmacy students' readiness for a 

comprehensive practical exam using an escape 

room system, the average post-test scores were 

three points lower than the pre-test scores. Despite 

this, 95% of the students reported that their clinical 

skills had improved and that their learning had 

accelerated (13). 

Additionally, in a study conducted by Kinio et al. 

(2019), a  vascular surgery escape room was 

designed, where 76% of the participants reported 

enjoying the game, and 53% agreed that escape 

rooms should be utilized in education (14). 

Another study by Plakogiannis et al. (2020) 

evaluated the effectiveness of an escape room in 

teaching pharmaceutical chemistry, pharmacology, 

and clinical heart failure to second-year pharmacy 

students. The results demonstrated a positive 

impact of the method, showing increased learning 

and student interest immediately after completing 

the game (3). In our study, student satisfaction 

surveys revealed that most students enjoyed the 

escape room game, found it effective in enhancing 

their learning, and expressed a desire to continue 

using it in educational settings. 

A systematic review has shown that most escape 

room studies target higher education institutions. 

Most escape rooms focus on health and safety 

topics, particularly in nursing and medicine. 

Moreover, the games are typically conducted in 

groups, with the average number of participants per 

team ranging between 2 and 14 individuals (11). 

Thus, one key feature of digital escape rooms is 

their ability to foster interactive, collaborative 

learning experiences among students. In this 

method, students work in small groups and 

collaborate to solve problems, which enhances 

teamwork skills, encourages creativity, and 

improves interpersonal communication. In contrast 

to traditional methods focusing on individual 

learning and assessment through written exams, 

digital escape rooms emphasize collaboration, and 

team-based or problem-solving learning. 

This study has several limitations. First, the quasi-

experimental design with group assignment based 

on student identification numbers rather than full 

randomization may limit causal inference. Second, 

the relatively small sample size and single -

institution setting restrict the generalizability of the 

findings to other student populations or universities. 

Third, although the knowledge test was reviewed  

by experts for content validity, its reliability (e.g., 

test–retest or internal consistency) was not fully 

assessed due to the limited sample size. Fourth, 

while the perception questionnaire showed 

acceptable internal consistency (Cronbach’s alpha 

= 0.82), further psychometric validation with larger, 

more diverse groups is needed. Fifth, the 

intervention only covered one toxicology topic, 

digoxin toxicity, which limits the scope of 

applicability. Finally, the study measured short-

term knowledge gains but did not evaluate long-

term retention or how well the knowledge transfers 

into clinical practice. Future research with larger, 

Table 3. The test scores, along with the mean and standard deviation for the game-based learning through escape rooms and 
lecture-based learning groups 

Group 

Test Scores 

Paired T-Test 
Before Intervention After Intervention 

Mean (SD) Mean (SD) 

Game-Based Learning 
(Digital Escape 

Room) 

4.19 (1.3) 
 

7.3 (1.59) 
t = 6.36 

p < 0.0001 

Lecture Method 

 
3.68 (1.79) 

 

 

 
5.36 (2.38) 

t = 2.33 

p < 0.0314 

Independent T-Test 
t = 1.009 t = 3.092 

 
p = 3.19 p = 0.0037 

Values are expressed as mean (SD). Within-group comparisons (before and after intervention) were conducted using paired t-test, 
while between-group comparisons were analyzed using independent t-test.  
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multi-center cohorts, broader toxicology topics, and 

long-term follow-up is recommended. 

This study showed that a digital escape room game 

is an innovative and effective teaching method for 

pharmacy students learning about digoxin toxicity. 

Compared to traditional lecture-based methods, the 

escape room significantly boosted knowledge 

scores and resulted in high levels of student 

engagement and satisfaction. These results indicate 

that digital escape rooms can be a useful addition to 

traditional teaching in pharmacy education, 

especially for complex clinical topics. Future 

research should explore applying this method to 

other areas of toxicology and pharmacy education, 

include larger and more diverse student groups, and 

assess its long-term effects on learning outcomes 

and clinical decision-making skills. 
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