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Escape room is becoming popular with gamers, especially puzzle lovers.  Escape room is 

described as an exploit game in which participants collaborate and think critically together to 

solve a puzzle using signs, tips, and evidences to escape from a locked room under the pressure 

of a deadline (Vita Vörös & Sárközi, 2017; French & Marmor Shaw, 2015; Dietrich, 2018). The 

business of building or creating escape rooms is growing rapidly in the United States. Some 

reasons are because the engineers, creators, or business owners get to be innovative in their crafts 

by offering more selections and designing cutting-edge experiences for players. In addition, the 

thrill, challenge, and excitement of the game allow players to come back for more adventure; 

companies or schools use the activity as a team building concept. This adventure can be 

implemented in a classroom so that students can work together and learn Science, Technology, 

Engineer, Arts, and Mathematics (STEAM) concepts. Therefore, this paper will be designing an 

escape room called BAACE Mathematics Escape Room for players who want to challenge 

themselves in Mathematical Word Problems, Puzzles, and Riddles. 

In 2014, there were only 44 escape rooms in the United States; Escape room; eventually, 

by 2017, the number skyrocket to 1800 with approximately $125,000 per year in good revenues 

(Clare, September 2017; Mallenbaum, April, 2018; McConnon, April 11, 2018). The goals for 

designing an escape room are good theme, excellent plan, collaboration with other designers, 

game objective and creation, construction with a good location, and marketing.  The design 

requires many technical skills and a good dreamer from various background such as accounting, 

business, scientist, psychology, or architecture. Designers had to have a creative mind to always 

come up with new, smarter, and complex rooms, so that players can keep coming. In an 

education environment, teachers use the concepts of escape room games as a complementary tool 

to create students’ teamwork, imagination, motivation, communication, critical thinking skill, 
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and interaction in the classroom.  Dietrich’s (2018) study reports that an escape room for a 

chemistry classroom allowed students to identify the fundamental concepts of chemistry such as 

periodic table, elements, balancing equations, and more terms. Forty students and four teachers 

completed a survey based on the escape chemistry activities in their classroom. Two to four 

students per group were involved in a 30 to 60 minutes game to solve a sequence of many 

enigmas, while practicing some chemistry terminology. Based on the classroom discussion and 

survey, it was determined that students were more motivated and active than the traditional 

classroom. In addition, the survey panel stated that 96% generated team-building, 93% were 

motivated, 90% communicated, 80% enjoyed the adventure, and 67% were more active than the 

traditional classroom (Dietrick, 2018).  Similarly, Vita Vörös and Sárközi (2017) used physics 

classroom activities to explore the escape puzzle game to create team building for gifted students 

(Vita Vörös & Sárközi, 2017).  As stated by Johnson (2006) and Allen et al (2004) respectively, 

“playing today’s game improve your visual intelligence and your manual dexterity” and 

“interactive exhibits stimulate engagement and can be memorable” (Johnson, 2006; Allen et al. 

(2004). Therefore, combining the puzzle game and traditional lecture in the classrooms or 

business platforms can allow students to be more engaged and enjoy the hard subjects such as 

sciences and mathematics. Therefore, the purpose of this mathematics escape room challenge is 

to stimulate motivation, engagement, excitement, encouragement, team-building, education, and 

interaction for players around the world to challenge themselves in mathematics or sciences; 

especially STEAM or STEM students.   

The BAACE Mathematics Escape Room consists of three locked rooms challenge build 

in a High School gym.  The purpose of the puzzle game in a school is to raise money for the 

school’s STEM Library and its new Makerspace. Therefore, most of the items and antiques in 
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the rooms were donated by members of the community. The three locked rooms are called 

Escape Word Problem, Escape Puzzle, and Escape Einstein Riddle; required four digits number 

to unlock. (See Figure 1.) Each room were created because most students struggle with 

mathematical problem solving, math riddles, and have some numerical anxiety (Lai et al., 2015). 

According to Lai, Zhu, Chen, & Li, “Children with positive beliefs about social support 

experienced have much less math anxiety than those who did not” (Lai et al., 2015). The escape 

room game will encourage students’ social experienced in a positive way. As one of the rule, the 

questions for each game will not be revealed because they will change and replace each week 

and no cell phone will be allowed in the rooms. The direction will be shown on a gray television 

screen for hint.  The game will be play after school and weekends.  The principal, vice principal, 

and three sciences/math teachers will be organizing the event.  The cost will be $10 for each 

student and $15 for others. A group of 5 players (e.g. students, teachers, administrators, 

community, or parents) will work together to escape the math challenges within an hour.   

The first room, Escape Word Problem, allows players to first find the missing key, so that 

they can solve Word Problem 1 (WP1) hidden inside the chest; the answer for WP1 is a six digit 

number.  The six digit number will be used to decode the Chrono Decoder, so that the second 

Word Problem (WP2) can be figure out; the answer will be a four digit page number for a book. 

The only problem is that the book must be found so that Word Problem 3 (WP3) can be solved to 

finally open the door to the next room.   

The second room, Escape Puzzle, consists of three different puzzle game that are hidden 

all over the room. The first puzzle is a crossword puzzle to determine the correct color for the 

multicolor keys to open the chest. Inside the chest, players will find numerous items. However, 

players only need to solve the Sudoku puzzle to find the eight missing digits number for the 
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letter A, B, C, D, E, F, G, and H. These eight digit number represents the date the missing book 

was published MMDDYYYY. After the missing book has been located, the players will solve 

the 4x4 KenKen puzzle to unlock the last room. The rules of how to play the crossword, Sudoku, 

and KenKen puzzles will be available for players when they locate each item.  

The third room, Escape Einstein Riddle, is the most challenging room. Players will have 

to be organized and work together quickly to crack the three riddles hidden in Einstein Room. 

Unfortunately, a lot of groups have not succeeded on the last challenge room. Players have to 

find the missing multicolor key by solving Riddle #7, so that they can open the chest. Inside the 

chest, Riddle # 8 will be located to find the name of an author for one of the dissertation papers 

on the round table. Finally, Riddle #9 will be determined to unlock the last room and escape the 

math.     

In conclusion, an escape room is an adventurous game that allow players to have fun and 

learn at the same time. The theme of this escape room was developed to help raise money for the 

school STEM Library. In addition, the challenges stimulated the players’ motivation, 

engagement, excitement, encouragement, team-building, education, and interaction skills; 

especially STEAM or STEM students.  
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TV1:Escape Word Problem 

(WP) 

1. Find the Key (hidden inside 

the lamp) to open the to 

Solve WP1 (6 digits). 

2.  The answer for WP1 will 

help decode the Chrono 

Decoder (6 digits) to Solve 

WP2 (Page Number for 

Book). 

3.  Find the hidden Book to 

Solve WP3 to Open Next 

Door (4 digits) 

TV2:Escape Puzzle 

1. Solve Crossword Puzzle 

(#4) to find the correct color 

key to open the chest. 

2.  Solve Sudoku Puzzle (#5) 

inside chest to determine 

the Date Number for Book (8 

digits).  

3.  Find the Book inside the 

chest, to Solve KenKen 

Puzzle (#6) to Open Next 

Door (4 digits) 

TV3:Escape Einstein 

Riddle  

1.  On table Solve Riddle 

#7 to find the Key Color, 

to open the chest. 

2.  Inside chest, Solve 

Riddle #8 to find Name 

of Author on Round 

table.  

3. Solve Riddle #9 to Exit 

(4 digits) 

ROOM 2: ESCAPE PUZZLE ROOM 

4 

6 

5 

WELCOME TO 
BAACE MATH 

ESCAPE ROOM 
ROOM 3: ESCAPE EINSTEIN RIDDLE 

Exit 

9 

8 

7 

Enter 

3 

2 

1 

ROOM 1: ESCAPE WORD PROBLEM  

Figure 1. BAACE Mathematics Escape Room designed by Aminata Adewumi 



 
Running Head: DESIGN A THEMED ESCAPE ROOM – BAACE MATH ESCAPE ROOM 

 

References: 

 

Allen, S., Gutwill, J. (2004). Designing with multiple interactives: Five common pitfalls. 

Curator 47(2), 199-212. 

Clare, A. (September 2017) Extrapolating Current Design Trends in Escape Rooms.  Retrieved 

from 

https://www.gamasutra.com/blogs/AdamClare/20170809/303402/Extrapolating_Current_

Designs_Trends_in_Escape_Rooms.php 

Dietrich, N. (2018). Escape Classroom: The Leblanc Process--An Educational "Escape Game". 

Journal of Chemical Education, 95(6), 996-999. doi:10.1021/acs.jchemed.7b00690 

 

Feinstein, N. W., & Meshoulam, D. (2014). Science for what public? Addressing equity 

in American science museums and science centers. Journal Of Research In Science 

Teaching, 51(3), 368-394. doi:10.1002/tea.21130 

 

French, S., Marmor Shaw, J. (July 21, 2015). The unbelievably lucrative business of escape 

rooms. Retrieved from Market Watch, https://www.marketwatch.com/story/the-weird-

new-world-of-escape-room-businesses-2015-07-20 

 

Johnson, S. (2006). Everything bad is good for you: How today's popular culture is actually 

making us smarter. Penguin. 

 

Lai, Y., Zhu, X., Chen, Y., & Li, Y. (2015). Effects of Mathematics Anxiety and Mathematical 

Metacognition on Word Problem Solving in Children with and without Mathematical 

Learning Difficulties. Plos ONE, 10(6), 1-19. doi:10.1371/journal.pone.0130570 

Mallenbaum, C. (April 2018). Why escape rooms have a lock on the US.  

https://www.usatoday.com/story/life/people/2018/04/25/escape-rooms-trend-

us/468181002/ 

McConnon, A. (April 11, 2018). Breaking Into the Boom in Escape Rooms: What Entrepreneurs 

Need to Know. Retrieved from https://www.nytimes.com/2018/04/11/business/escape-

room-small-business.html 

 

Vita Vörös, A. I., & Sárközi, Z. (2017). Physics Escape Room as an Educational Tool. AIP 

Conference Proceedings, 1916(1), 1-6. doi:10.1063/1.5017455 

https://www.gamasutra.com/blogs/AdamClare/20170809/303402/Extrapolating_Current_Designs_Trends_in_Escape_Rooms.php
https://www.gamasutra.com/blogs/AdamClare/20170809/303402/Extrapolating_Current_Designs_Trends_in_Escape_Rooms.php
https://www.gamasutra.com/blogs/AdamClare/20170809/303402/Extrapolating_Current_Designs_Trends_in_Escape_Rooms.php
https://www.gamasutra.com/blogs/AdamClare/20170809/303402/Extrapolating_Current_Designs_Trends_in_Escape_Rooms.php
https://www.usatoday.com/story/life/people/2018/04/25/escape-rooms-trend-us/468181002/
https://www.usatoday.com/story/life/people/2018/04/25/escape-rooms-trend-us/468181002/
https://www.nytimes.com/2018/04/11/business/escape-room-small-business.html
https://www.nytimes.com/2018/04/11/business/escape-room-small-business.html

