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Abstract: Fetal appearance and proper position evaluation are crucial for
determining the best labor treatments. Healthcare or midwifery nurses, require
knowledge about the fetus's position and health to make decisions on whether to
induce labor. In addition, attending to the patient's needs throughout labor is
essential. The fetal positioning and monitoring process may be uncovered with the
use of Leopold's techniques. Students find it challenging to apply what they learn in
the classroom to real-world challenges since standard training lacks chances for
clinical experience and application. This study aims to investigate the impact of
integrating online game-based environments with gamification and a self-regulated
learning (SRL) strategy on nursing students' Leopold's maneuvers skills. The use of
games as a learning tool in education has gained popularity due to its ability to
provide a playful and motivating experience for students, as well as fostering
cooperation among them. However, the application of game-based learning and
gamification in nursing skill instruction remains understudied. The researchers
propose integrating an online game-based environment called Gather with
gamification features and a self-regulated learning strategy for nursing students. The
self-regulated learning approach in this study includes goal setting, performing tasks
with gamification elements such as points, badge, leaderboards, and self-evaluation.
An experiment will be conducted at a nursing school in a Taiwan university using a
quasi-experimental design to investigate the learning performance, motivation,
self-efficacy and perceptions.

Keywords: Gamification, online game-based environment, self-regulated learning,
Leopold’s maneuvers, nursing education.

1. Introduction

An accurate assessment of the fetus's presentation and position is crucial for determining
the exact time of birth (McFarlin et al., 1985). The four Leopold's maneuvers identify fetal
orientation (Mirghani et al., 2007). This technique gives expecting mothers a sense of their
child's position in the womb, promoting awareness of the growing fetus (Nishikawa &
Sakakibara, 2013). Nursing education emphasizes the importance of training in fundamental
competencies such as knowledge, skills, and attitudes (Hwang & Chang, 2020). Nurses
employ various interventions, such as Leopold's maneuvers, to strengthen maternal bonding
and increase fetal awareness (Brandon et al., 2009). However, recognizing an occiput
posterior fetus challenges traditional teaching and learning methods (Biancuzzo, 1993).
Traditional training lacks clinical practice and application opportunities, making it difficult for
students to apply classroom knowledge to real-world problems (Chang et al., 2020).
Furthermore, research has indicated that the implementation of successful
pedagogical approaches is imperative for improving academic performance among students
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(Chang et al., 2020). The researcher establishes a correlation between variances in
students' learning abilities and insufficiency in self-regulatory skills. This viewpoint prioritized
the identification of students' self-awareness to manage their boundaries and pursue their
academic pursuits effectively. While educators need to know their students' learning abilities,
their primary objective should be facilitating students' self-awareness of these differences.
According to Zimmerman (2002), if students encounter difficulty comprehending a particular
aspect of a course during class, it is incumbent upon them to exhibit self-awareness and
strategic understanding to implement corrective measures. Hence, it is imperative to
facilitate nursing students' learning through a self-regulated strategy.

The use of game-based learning and various forms of gamification is increasingly
gaining traction within the realm of education. One of the rationales behind utilizing games
as a learning tool is that it provides a playful experience that provides a source of motivation
for students. Another factor pertains to the games' social dimension, which fosters student
cooperation (Vidergor, 2021). However, this strategy has been investigated infrequently for
nursing skill instruction (Chang et al., 2022). Previous research has demonstrated the
effectiveness of online game-based learning (Yang et al.,, 2021). Using games as an
educational tool has had positive results, as evidenced by documented improvements in
academic performance, student motivation, and diligence across various fields of study
(Barata et al., 2017). Gamification is a new method that tries to motivate and engage people
(Bozkurt & Durak, 2018). To further understand the impact of certain gamification features or
designs, academic research is increasingly looking to motivation, behaviour, and learning
theories (Nacke & Deterding, 2017).

Therefore, its important to guide nursing students in a self-regulated learning strategy
with gamification inside. To this end, this study proposed an approach for integrating online
game-based environments using Gather with gamification inside with a self-regulated
learning strategy to investigate its impact on nursing students’ Leopold’s maneuvers skills.
Gamification with self-regulated learning is integrated in this study. The self-regulated
learning in this study included: goal setting, doing the task and having gamification inside;
the students can get the points, rewards, and leaderboard after finishing the task, and the
last step is self-evaluation. To investigate the potency of the proposed approach, an
experiment will be conducted at a school of nursing in a Taiwan university. We will use a
quasi-experimental design to answer the following research questions.

1.) How does gamification with a self-regulated approach improve the students'
learning performance compared to gamification without an SRL approach to
learning Leopold’s maneuvers skill?

2.) How does gamification with a self-regulated approach improve the students'
learning motivation compared to gamification without an SRL approach to
learning Leopold’s maneuvers skill?

3.) How does gamification with a self-regulated approach improve the students'
self-efficacy compared to gamification without an SRL approach to learning
Leopold’s maneuvers skill?

4.) What is students’ perception toward gamification with self-regulated learning?

2. Literature Review

2.1  Gamification in Nursing Education

The utilization of game-based learning and diverse forms of gamification is
progressively garnering momentum in the domain of education (Vidergor, 2021).
Gamification can enhance learning experiences by positively impacting various factors such
as extrinsic motivation, enjoyment, feedback, collaborative work, and active learning
(Ferriz-Valero et al., 2020). Several studies have explored the effectiveness of gamification
in various health care domains, such as clinical skills training and teaching learning in
medical education (Gentry, et al., 2019; Kim & Kim, 2022; Sardi et al., 2017). These studies
have demonstrated positive effect, including increased knowledge, skills, professional
attitudes, outcomes, and satisfaction attitude; was effective in helping students emphatize
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with their patients and improve their problem-solving skills; gamification of e-Health
frequently involves the utilization of rewards, feedback, and socialization elements. However,
the use of gamification in the context of promoting nursing students' performance in
Leopold’s maneuvers remains limited.

For instance, a study by Koivisto, et al., (2016) implemented experiences of learning
clinical reasoning processes by playing a 3D simulation game. The utilization of gamification
has the potential to facilitate the development of clinical reasoning, problem identification,
and the application of theoretical knowledge, as evidenced by the findings of this
investigation. The utilization of 3D patient scenarios in clinical reasoning, which incorporate
interactive patient and equipment features, can provide prompt feedback to healthcare
professionals.

Another study by Brull et al., (2017) implemented a gamified learning platform to
investigate the efficacy of three pedagogical approaches, namely didactic, online modules
and gamification, in the context of wound management, pain management, and fall
prevention during orientation. The platform integrates avatar-based gaming with educational
content accompanied by knowledge-based challenges and the opportunity to earn badges.
The results indicate that gamification is a viable instructional approach in contrast to
conventional pedagogical techniques. The incorporation of gaming elements in the learning
process was found to be positively received by staff and resulted in higher knowledge
retention. The findings indicate that gamification effectively increases the users attention,
elicits a sense of pleasure and foster the utilization of cognitive abilities. Therefore, to
increases nursing students performance, motivation, self-efficacy and perceptions,
researcher will conduct gamification elements during learning activity.

2.2 Self-Regulated Learning in Nursing Education

Self-regulated learning (SRL) is a construct that emphasizes learners active
engagement in planning, monitoring and evaluating their learning process (Zimmerman,
2002). The ability to engage in self-regulated learning (SRL) is an essential skill that
physicians must possess in order to pursue lifelong learning and provide superior healthcare
services (Bransen et al., 2022). According to (Yang et al., 2018), students may lose sight of
their learning objectives and performance if they don’t use proper learning tactics when
playing games. Several studies have explored the effectiveness of self-regulated learning in
various health care domains, including SRL in a competency-based, e-learning on patient
safety (Zheng et al., 2020; Gaupp et al., 2018). These studies examined the employment of
self-regulated learning (SRL) by students across their self-reported levels of academic
achievement. The findings revealed that students at all levels utilized planning and reflection
strategies.

Furthermore, the study by (Yoo & Jung, 2022) pointed out that self-regulated learning
was observed to manifest when individuals were provided with chances to engage in
self-regulated study and leadership activities, as well as when they established interpersonal
connections with their professors and peers. These methods have been acknowledged to
enhance the level of satisfaction in the process of learning. Based on the findings of this
investigation, it is imperative to devise pedagogical approaches that augment the degree of
contentment experienced by learners enrolled in remote nursing education curricula.
However the use of self-regulated learning in the context of Leopold’s maneuvers skills or
other clinical skills remains limited. Therefore, to enhance students self-regulated learning by
their own learning, this study will conducted its impact on nursing students clinical skills,
especially for Leopold’s maneuvers skills.

3. Methodology
3.1 Study design and participants
We will adopt a quasi-experimental design and use online game-based learning

environments using Gather and gamification inside with a self-regulated learning strategy to
know its impact on nursing students Leopold's maneuvers skills. First-year nursing students
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will be recruited as experiment participants, and the same teacher will teach all participants.
We will randomly assign 25 participants to the experimental group to conduct gamification
with a self-regulated learning strategy and 25 participants to the control group using
traditional course learning. The experimental group use Gather as an online game-based
learning environment.

3.2 Development gamification with self-requlated learning strategy through an online
game-based environment using Gather

The adoption of digital technology in teaching and learning has garnered significant
attention from educators, particularly those in higher education. The process of digitalized
learning entails incorporating technological tools to transform educational materials into
digital formats, which may include video recordings, audio files, and video conferencing
(Yow, 2022). We used Gather to develop an online game-based environment as an
interactive role-playing game to teach Leopold’s maneuvers skills. The tool facilitates the
creation of virtual spaces that accurately represent physical locations, with the added
capability of integrating game settings such as tables, offices, and classrooms into virtual
rooms. According to (Najjar et al., 2022), the tool facilitates the creation of virtual parts where
users can position their avatars and communicate with other participants who are also
present. They can also use video, audio, and chat to communicate.

By integrating gamification inside the Gather, we used a self-requlated learning
strategy to regulate their limit throughout their learning interests. Figure 1. illustrates
self-regulated learning with a gamification process through an online game-based
environment using Gather. There are three phases the students must follow after they enter
the learning game environment: forethought phase; goal setting, performance phase; doing
the task, and self-reflection phase; self-evaluation. During the "forethought phase" the
system prompts students to set learning objectives, including anticipated classification,
anticipated correct-answer rate, and anticipated learning duration. During the "performance
phase" students are instructed to observe and track their learning progress and rate of goal
attainment while participating in the game. Also, upon completion of each phase of the
game, the system provides feedback to students based on their game results. In the
"self-reflection phase", students are guided to assess and reflect on their learning outcomes.
They are then encouraged to modify their goal-setting approach for the next stage of the
game. Before starting the game or learning activities, the teacher will introduce the system
and learning material. To start the game, the students need to go in the direction in the first
phase; they set their learning goals by embedding Google Forms into Gather. Then, before
the students do the task, they can learn by watching a video about Leopold’s maneuvers in
Gather. After that, in the second phase, students do the task by following the directions in
the game; while students do the task, they can see their points, badge, and leaderboard and
other students' leaderboards. To end this game, in the third phase, students need to follow
the direction to fill self-evaluation form in Gather to evaluate their learning according to their
doing the task and goal-setting status.

The educational scenarios that were formulated within the game were derived from a
nursing textbook and a formal nursing protocol of fundamental nursing proficiencies
(Superville et al., 2023), especially in Leopold’s maneuvers skills (such as indications,
contraindications, preparations, technique, complications and clinical significance) which
were reviewed for content validity by two experts in the field of nursing education. The
storyline in this game is based on the development of Leopold’s maneuvers skills. Students
need to learn the process of four Leopold’s maneuvers by completing the five-step learning
task (i.e., indications, contraindications, preparation, procedure and complication). In the first
step, students need to understand what the indications are and the reasons or criteria that
make Leopold's maneuvers of action appropriate or necessary for a patient. In the second
step, students need to understand what are the specific circumstances, conditions, or factors
that make a particular medical treatment, procedure, or intervention inadvisable or potentially
harmful for a patient, especially for Leopold's maneuvers intervention. In the third step,
nursing students need to be familiar with the specific equipment, instruments, and supplies
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required for a particular procedure. They must know how to operate the equipment, ensure
its proper functioning, and be aware of any specific considerations or precautions. In the
fourth step, that important step, students need to understand well about Leopold’s
maneuvers skills procedure and how to implement the intervention. In the last step, students
need to understand who can take risks, complications unexpected or undesirable outcomes
that may occur during or after a medical procedure. Complications can range from mild and
temporary side effects to severe and potentially life-threatening events.
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Self-regulated learning: goal setting

Introduction of gamification
system and SR L method \ 1 Students set their learning poals
|

Self-regulated learning: learning section

2.1 With their own leaming via watching video

Self-regulated learning: self-evaluation and

celloitian 3 s learning matenal in the Gather
After finishing the learning process, students ‘
need to fill their self-evaluation and reflect

Self-regulated learning: doing the task
2.2 After learn via watching video, students need to

‘_ doing the task

l_l
3

2

Self-regulated leaming: monitor leaming process
Through doing the task, students get the
gamified elemenis

Figure 1. Self-regulated learning with gamification process
3.3 Experimental procedure

Figure 2. illustrates the experimental procedure of this study. Before the learning activities,
the teacher introduces Leopold’'s maneuvers skills syllabus and learning goals. All students
will take the learning performance pre-test and complete the learning motivation and
self-efficacy pre-questionnaire. The students will be divided into the experimental group and
control group to learn about Leopold’s maneuvers skills. More specifically, the experimental
group will complete gamification with a self-regulated learning strategy, while the control
group will complete this course using traditional classroom. The experimental group utilized
gamification with self-regulated learning strategy, which is gamification involves incorporating
gamification elements such as points, badge and leaderboard into the learning process to
enhance learning outcomes and motivation. And self-regulated learning involves the
students taking an active role in their learning process. They set their learning goals, watch
instructional video, complete task and then evaluate their learning performance. While the
control group follows a traditional approach to learning. Students in this group watch
instructional video, practice and complete learning sheets. Furthermore, the learning activity
will carry out once a week for 100 mins each time, for a total of 200 mins over two weeks.
The purpose of this study is to investigate whether the gamification and self-regulated
learning approach in the experimental group leads to better learning performance, increase
motivation and improved self-regulated learning compare to traditional classroom approach
in the control group. After the learning activities, all students will complete the learning
performance post-test and the post-questionnaire of learning motivation and self-efficacy.
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Figure 2. Experimental procedure

3.4 Instruments

The Leopold’s maneuvers test was created by two experienced nursing educators to
assess students' pre- and post-knowledge of Leopold's maneuvers. Each test had 20
multiple-choice questions about Leopold's maneuvers, with a total score of 100.

The learning motivation scale was adopted by Wang and Chen (2010). It consisted of
three items for intrinsic motivation such as “In this course, | prefer course material that really
challenges me so | can learn new things.”, “In this course, | prefer course material that
arouses my curiosity, even if it is difficult to learn.” and “When | have the opportunity, |
choose to do the quizzes in this course that | can learn from, even if they don’t guarantee a
good grade.” and three items for extrinsic motivation such as “Getting a good grade and
mastering Leopold’s maneuvers skills in this course are the most satisfying things for me.”,
“If | can, | want to get better grades in this course than most of the other students.” and “I
want to do well in this course because it is important to show my skills to my family, friends,
employer, and others.”. A 5-point Likert scale will be adopted in this measure, ranging from 1
(strongly disagree) to 5 (strongly agree).

The self-efficacy scale was adopted by Pintrich et al. (1991). It consisted of eight items,
such as “l believe | will receive an excellent grade in this class.”, “I'm certain | can
understand the most difficult learning material presented in this game.”, “I'm confident | can
understand the basic concepts taught in this course.”, “I'm confident | can understand the
most complex material presented in this game.”, “I'm confident | can do an excellent job on
the tasks in this game.”, “I expect to do well in this course.”, “I'm certain | can master
Leopold’'s maneuvers skills being taught in this course.” and “Considering the difficulty of this
course, the teacher, and the Leopold’s maneuvers skills, | think | will do well in this course.”.
A 5-point Likert scale will be adopted in this measure, ranging from 1 (strongly disagree) to 5
(strongly agree).

The online game-based environment using Gather.town was developed in this study.
This is capable of running on individual personal computers. The students can choose their
avatar and sign in to the game map and enable to open the video, audio and chat with other
students. By embedding learning strategies into Gather and gamification inside the task.



Furthermore, a set of questions was adopted by Chang et al. (2020) to interview to
know the students' perceptions after using this system: 1.) What was the difference between
this kind of instruction and the way you expected? 2.) As a whole, what were the advantages
of this learning approach from your perspectives? 3.) In which part did you gain the most by
using this approach? In which part did you learn the most? 4.) What should be improved with
regard to the function or interface design of the system? 5.) Do you look forward to learning
with this learning approach again? What kind of subject? Why? Why are these subjects
suitable for this type of learning? 6.) Would you recommend that your classmates learn by
using this system or this kind of method? Do you think they need to learn using this kind of
approach? Or, do you think they would like to learn using this method? 7.) Would you
recommend that your teachers teach using this system or this kind of method? Do you think
they need to teach in this way? Or, do you think they would like to teach using this method?

4. Expected Results

The study aims to examine the impact of a gamified learning intervention with a
self-regulated approach on nursing students' performance in conducting Leopold's
maneuvers. It is anticipated that gamification and self-regulated learning strategies will lead
to several positive outcomes. To begin, nursing students engaging in the intervention are
required to exhibit enhanced skill in completing Leopold's maneuvers. Gamified learning and
self-regulation approaches are expected to improve students' performance, motivation, and
self-efficacy due to their interactive and engaging character. Second, the intervention is
intended to improve information retention among nursing students since gamification and
self-regulated learning promote deeper comprehension and memory consolidation. Third,
implementing self-regulatory skills inside the gamified learning is expected to boost students'
development of self-regulatory abilities such as goal-setting and self-evaluation. This may
result in enhanced self-awareness, self-efficacy, and the capacity to recognize and address
areas for improvement in performing Leopold's maneuvers. Finally, the intervention is
projected to elicit positive student feedback and satisfaction since the engaging and
immersive character of gamification, combined with the autonomy and control offered by
self-regulated learning, is likely to promote a good learning experience.

5. Conclusions

While gamification and self-regulated learning have each shown favorable impacts in nursing
education, their combined influence on enhancing nursing students' performance in
Leopold's maneuvers is unknown. As a result, future research should focus on designing
gamified learning procedures that combine self-regulated learning principles in order to
increase nursing students' knowledge of Leopold's maneuvers.

Nursing educators may improve the efficacy of teaching and learning approaches,
thereby boosting the quality of care offered by future nurses, by exploiting the potential of
gamification and self-regulated learning. Interactive simulations, virtual reality settings, or
instructional games that involve students in practicing and implementing Leopold's
maneuvers in a controlled and immersive environment are examples of gamified learning
interventions.

Integrating self-regulated learning into these gamified interventions might help
nursing students take responsibility of their learning experience even more. Students may
improve their metacognitive abilities and gain a better comprehension of Leopold's skills by
encouraging goal-setting and self-evaluation. The purpose of this study is to improve nursing
students' motivation, self-efficacy, and perceptions of competence.

Furthermore, the use of gamified learning interventions can help to bridge the gap
between theoretical knowledge and practical application. Students can obtain vital
experience and confidence in completing Leopold's maneuvers by imitating real-world
conditions and offering instant feedback. This method not only increases students' learning
performance but also prepares them for the difficulties they may face in clinical settings.
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Finally, the combination of gamification and self-regulated learning has significant
promise for increasing nursing education and nursing students' competency in completing
Leopold's maneuvers. More study in this area might give useful insights into creating and
implementing successful gamified learning interventions that increase skill development,
motivation, and self-efficacy among nursing students. Finally, these improvements have the
potential to improve the overall quality of care offered by future nurses.
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