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The Department of Medical Education of 
Chung Shan Medical University Hospital (CSH) 
off ers a comprehensive teacher education program. 
Relevant training in gamification, the process of 
applying game-thinking and game mechanics to 
a non-game context,[1] inspired the planning of 
a professional knowledge course for nutrition 
interns. “Learning by doing” and “active learning” 

can be implemented through Game-Based Learning 
(GBL).[2,3] In this way, interns acquire and retain 
knowledge, develop problem-solving skills and 
have better motivation.[4,5]

Taiwanese nutrition students complete a 432-
hour hospital internship between their junior and 
senior years. Clinical nutrition, dietetic service 
and community nutrition care are the three areas 
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in which internships are off ered. According to the 
Accreditation Council for Education in Nutrition 
and Dietetics (ACEND), at least 1200 hours 
of supervised pre-professional experience are 
required to take the Registration Examination 
for Dietitians in the US. In comparison, at 
432 hours, it is very difficult to improve intern 
learning outcomes in Taiwan. In the fi rst week of 
the internship, 10 training courses are offered to 
strengthen understanding of basic concepts. The 
largest gaps between school and clinic have been in 
enteral nutrition and the application of commercial 
formulas. Traditional lecture-based courses have 
led to passive learning, making it difficult for 
interns to pay attention and to retain information. 
In addition, they often do not refl ect the levels of 
complexity of practical applications or clinical 
situations, resulting in poor learning outcomes 
which affect performances in subsequent clinical 
units.[6] Therefore, modifying a clinical nutrition 
course through the application of GBL is the focus 
of this article.

The Clinical Skills Center of CSH includes 
OSCE classrooms, video recording equipment 
and central control room.[7] It provides simulations 
of real-life situations and NG tube feeding 
training. The course entitled "Introduction to 
and Application of Tube Feeding" was modified 
to include practical skills training through 
gamification and use of OSCE classroom. There 
were three games, each linked to a subject, such as 
tube feeding skills and precautions, introduction 
to and application of commercial formulas, and 
common tube feeding complications and solutions.

Tube feeding

Before starting the game, interns were given 
a set of instructions. They fed a model water and 
different concentrations of formula and observed 
the feeding rates. During this process, interns 

understood the importance of health and safety in 
the feeding process, how to assess digestion status 
and how to recognize side eff ects of feeding.

Guessing the concentrations of 

nutritional products

Nutritional products are available in a variety 
of flavors and concentrations, each developed 
for a different type of patient and condition. 
Through game design, interns tasted and guessed 
the concentrations, as well as types of formulas, 
to learn how to apply them. In addition, through 
this game, interns could sympathize with patients 
receiving these nutritional products.

Preparing elemental formulas

Comprehending common tube feeding 
complications and solutions is most important for 
dietitians. Through this game, interns prepared 
elemental formulas of different amounts and 
densities, then weighed them and referred to their 
suggested usages to understand how to apply 
them. This allowed interns to provide appropriate 
nutritional intervention with elemental formulas, 
while avoiding side effects such as diarrhea and 
poor digestion.

From September to December 2018, 9 
nutrition interns were enrolled in this GBL course. 
The satisfaction rate of this course was 98.9%. 
At the beginning and at the end of the internship, 
OSCE test was administered, which included 3 
stations of 8 minutes each. The test was comprised 
of the standard operating procedures for tube 
feeding, commercial formulas, side eff ects of tube 
feeding and principles of nutrition therapy. The 
pre- and post-internship average scores were 48.8 
points and 86.4 points, respectively. There were 
some restrictions to this course. For example, 
tube feeding is usually handled by nurses. 
Perhaps interdisciplinary teaching can increase 
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the comprehensiveness of the games. Another 
limitation is that GBL-based class size must be 
kept small. Despite these limitations, following 
changes to the curriculum, nutrition interns became 
more interested in the content of the course. 
This contributed to better learning outcomes and 
enhanced teacher-student interactions to increase 
overall satisfaction. The introduction of GBL 
can increase interaction, effectiveness, and fun. 
Games are benefi cial pedagogical tools that can be 
extended to other healthcare-related courses.[8]

REFERENCES

 1.  Robson K, Plangger K, Kietzmann JH, et al.: Is 
it all a game? Understanding the principles of 
gamifi cation. Bus Horiz 2015; 58: 4: 411-20. DOI: 
10.1016/j.bushor.2015.03.006

 2.  Charlier N, Fraine BD: Game-based learning as 
a vehicle to teach fi rst aid content: A randomized 
experiment. J Sch Health 2013; 83: 7: 493-9. DOI: 
10.1111/josh.12057

 3.  Yang YTC: Building virtual cities, inspiring 
intelligent citizens: Digital games for developing 
students’ problem solving and learning motivation. 
Comput Educ 2012; 59: 2: 365-77. DOI: 10.1016/

j.compedu.2012.01.012
 4.  Brom C, Preuss M, Klement D: Are educational 

computer micro-games engaging and eff ective for 
knowledge acquisition at high-schools? A quasi-
experimental study. Comput Educ 2011; 57: 3: 
1971-88. DOI: 10.1016/j.compedu.2011.04.007

 5.  Pesare E, Roselli T, Corriero N, et al.: Game-
based learning and gamification to promote 
engagement and motivation in medical learning 
contexts. Smart Learn Environ 2016; 3: 5. DOI: 
10.1186/s40561-016-0028-0

 6.  Bochennek K, Wittekindt B, Zimmermann 
SY, et al.: More than mere games: A review of 
card and board games for medical education. 
Med  Teach  2007 ;  29 :  9 :  941-8 .  DOI : 
10.1080/01421590701749813

 7.  Lo SC, Hsieh MY, Lin HC: OSCE (Objective 
Structured Clinical Examination) for nutrition 
professionals. J Med Educ 2019; 23: 179-81. DOI: 
10.6145/jme.201909_23(3).0004

 8.  Gorbanev I, Agudelo-Londoño S, González 
RA, et al.: A systematic review of serious 
games in medical education: Quality of 
evidence and pedagogical strategy. Med 
Educ Online 2018; 23: 1: 1438718. DOI: 
10.1080/10872981.2018.1438718


