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Abstract. This is a study protocol to evaluate the Impact of digital games on
learning medical terminology of paramedical students. An unblinded randomized
controlled trial (RCT) 2-arm, with 1:1 allocation ratio was randomized by 60
students at the faculty of paramedical science at Mashhad University of Medical
Science(MUMS), Iran, who had their medical terminology course at the time of this
study, would enter the study. To evaluate the game, Participants in both groups
attended typical teaching in traditional instructional activities for two months;
however, the intervention group played the smartphone-based digital game during
the course. The knowledge level of students in the control and intervention group
were measured before and immediately after the intervention using the pre-designed
questionnaire. This study was approved by the ethical committee of MUMS
(approval number IRMUMS.REC.1400.336).
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1. Introduction

During their education, medical students are expected to learn vast medical and anatomy-
related terminology. It has become a massive challenge for students to master these
words due to their complexity and extensiveness [1]. Using digital games in education is
considered a global educational approach in the 21st century [2]. Various studies have
shown the beneficial effects of digital games in learning and education in various medical
fields, knowledge, and students' understanding [3,4]. However, studies on digital games
in medical terminology education are limited [1]. This is a study protocol with the aim
of evaluating the Impact of digital games on learning medical terminology of
paramedical students.
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2. Methods
2.1. Trial Design

An unblinded randomized controlled trial (RCT) 2-arm, with 1:1 allocation answers the
following question: 1) What are the structural and content features of a mobile-based
digital game for teaching medical terminology? 2) What effect did the use of designed
digital games have on students' medical terminology learning? 3) What was the
participants' reaction regarding the digital game technology in the students?

2.2. Study setting

We conducted the RCT at the faculty of paramedical sciences of MUMS in Mashhad,
Iran. Mashhad is the second most populous city in Iran after Tehran. MUMS is one of
the best medical universities in Iran under the Ministry of Health, Treatment and Medical
Education in Mashhad. The inclusion criteria were as follows: (1) HIT students in the
second semester and speech therapy students in the 5th semester at the faculty of
paramedical sciences in MUMS, who had their medical terminology course at the time
of this study and (2) provided informed consent. The exclusion criterion was not wanted
to participate in the study.

2.3. Game Design

First, the educational content was gathered and extracted through literature review, the
current guidelines, and experts' opinions. Then, a curriculum is devised for the medical
terminology game as a minimum curriculum in a focused group. The members of this
panel are social medicine specialists, health information management specialists,
medical informatics specialists, biostatistics specialists, game designers, and a student.
The sessions are scheduled during the design and development process to evaluate each
step, solve the issues, and make the decisions for the next steps. The game should be
developed to satisfy two conditions: (1) be educationally sufficient; (2) be attractive and
motivational for its final users. After collecting the educational content, the learning
theories, and the game template, the collected and confirmed content are implemented in
a smartphone-based digital game format.

2.4. Game strategy

This game is based on online competition over knowledge of medical terminology
among the students. The game genre is online, and focused on learning medical
terminology. This game can be played in individual and group modes.

2.5. Usability, Playability, Educational Efficacy and reaction of final user Evaluation

Usability data will be assessed using the System Usability Scale (SUS), as previously
described by Brooke [6], and playability will be assessed by Heuristic Evaluation for
Playability, as described by Desurvire et al [7]. In order to evaluate the effects of the 2-
month intervention, HIT students in the second semester and speech therapy students in
the 5th semester at the faculty of paramedical sciences in MUMS, who are having their
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medical terminology course at the time of this study, would enter the study. The students
would be categorized into control and intervention groups using block randomization
(block randomization would be conducted using four blocks. The sequence will be
generated using the “www.sealedenvelop.com” website). Given that no studies with such
purpose are conducted and only the HIT and speech therapy majors have medical
terminology units in their curriculum at MUMS, the available sampling method will be
used. The researcher and participants would not be blinded in this study. According to
the Steven A. Julios in Chapter 3 of size for clinical trials, the sample size estimation
formula is as follows [8]:
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In this case, the sample size in each group is obtained about 26. Both groups attend
typical teaching in traditional instructional activities; however, the intervention group
would play the smartphone-based digital game during the course. All the instructions on
the digital game are provided in the classes for both groups in the form of leaflets and
lectures. In addition to the traditional instructional activities, the teaching material is
provided in the digital game for the intervention group. The only difference between the
control and intervention groups is using the digital game as a supplementary intervention
(value-added) next to the standard teaching. The knowledge level of students in the
control and intervention group is measured before and immediately after the intervention
using the pre-designed questionnaire. The evaluation tool would be the medical
terminology test. This test contains20 multiple-choice questions and students'
demographic information and GPA, the content of which is confirmed in the specialized
panel of the unit experts. Finally, the difference between the knowledge indices in the
intervention and control groups would be compared. The average number of right
answers would be presented and compared at the different time points within each group
(intragroup) using analysis of variance (ANOVA), and between the two groups at each
time point (intergroup) using analysis of covariance (ANCOVA). A binaural significance
level of 0.05 would be adopted. After conducting the study using the MEEGA
questionnaire, which was previously developed by Said et al., the participants'
motivation, work experience, and learning would be evaluated [9].

3. Discussion

Currently, the study is in the data collection and digital game development stage. Our
study was designed to follow the strict guidelines for research on games effectiveness
recommended by Kato [10]. One of the limitations of this study was that the studied
subjects were HIT students, which could influence their use of this technology. As a
possible solution to rapidly adapt and learn how to work with the app, videos and
instructions on how to work with the game are devised in the game guide section so that
other medical students could easily use the game. Another limitation of this study was
the impossibility of binding the study subjects and researchers due to the close
relationship between the students, which might lead to sharing the app from the
intervention group to the control group. The approach which used to prevent the
contamination of participants in the control group. The intervention group is provided
each member in the intervention group with a single-use code that will be deactivated
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once used (it would be impossible to share). Moreover, the intervention group members
might search further on different sources to increase their chance to win. Therefore, the
participation time of the contest will be designed in a way that prohibits one from
searching for other resources, and once the time is passed, the question will be missed.
Similar tests would be fully accessible for the control group in leaflets. Although we
cannot blind the researcher and the participants, we blinded the analyzer to avoid the
interpretive bias. In conclusion, although this research's effectiveness is still unclear, we
hope it can contribute to improving Paramedical Student's knowledge and optimizing
learning of medical terminologies.
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