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Abstract

Purpose: This study aimed to evaluate the effects of human patient simulator
to improve the knowledge, motivation, and clinical competence of the
students of Nursing about Diabetic Ketoacidosis (DKA) Management.
Methods: The population of this research is the Students of Diploma III
Keperawatan Poltekkes Bandung, Indonesia, who was attending Medical
Surgical Nursing subject, one of which learning focus is about Diabetic
Ketoacidosis. The research subjects were divided into 3 groups, Full SBL (a
group of SBL learning with HPS), Semi SBL (a group of SBL model with Par-
tial Task Trainer Simulation), and Conventional model. The overall sample of
the research for the three groups is 90 people. Results: The analysis shows
significant result with the Kruskal Wallis test. Followed by the Post Hoc test
Mann Whitney test, the result shows that the treatment of Full SBL is better
than Semi-SBL and Conventional model for knowledge (40.00 vs. 27.00 vs.
35.00), motivation (74.67 vs. 73.33 vs. 73.00), and clinical competence
(79.00 vs. 56.50 vs. 76.00). Conclusion: The result of the research shows the
effectiveness of the Human Patient Simulator towards the improvement of
Knowledge, Motivation, and Clinical competence of the Students of Nursing
about DKA management. In addition, the research found that Full SBL
improves Knowledge, Motivation and Clinical competence better than Semi
SBL and Conventional model.
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1. Introduction

Diabetic ketoacidosis (DKA) is a life-threatening complication of diabetes
mellitus, most common in patients with type 1 diabetes in particular due to a
deficiency or absence of insulin [1]. DKA is characterized by three major signs of
hyperglycaemia, metabolic acidosis and ketosis and a significant risk of
morbidity and mortality [2]. The survival of DKA patients depends on the
success of the action of rehydration, correction of metabolic acidosis, insulin
administration, electrolyte damage correction, especially hypokalemia and
precipitant treatment [3] so that the competence of the medicalteam becomes
very important. Nursing students as prospective nurses should be prepared and
equipped with competence in handling DKA. Studying complex competencies
such as DKA is not easy, considering DKA is very threatening to patients and
fast and precise action becomes very important [2]. Knowledge and skills to
combine, including leadership, communication, teaching, and research, are
urgently needed in their practice to improve patient care so that learning using a
simulation approach is essential [1]. Simulations in medicine and nursing have
become an important part of student education and practicing health care
providers [4].

In Indonesia, the nursing education curriculum is a competency-based curri-
culum, one of which is the competence of students in handlingemergency
patients, including the handling of patients with DKA [5]. The curriculum
implementation uses various approaches, such as learning by lecture, simulation,
laboratory practice, clinical practice and combination of those. Learning
laboratory practice is part of the student’s clinical learning cycle [5]. This lesson
resembles a clinical condition with a simulation taught by competent teachers.

A good learning media which is used in learning the clinical practice of
nursing students is the Human Patient Simulator [6] [7], one of the models that
is widely used in clinical competence-based learning [4] [8]. Although the HPS
simulation learning is one of the ideal answers to achieve students’ clinical
competence [9] and it is one of the most comprehensive and innovative learning
models [10] [11], the effectiveness of HPS on knowledge, motivation, and
clinical competence of nursing students, especially in DKA management has
never been reported. The main advantage of using HPS is that it offers students
an interactive nursing experience with a variety of health conditions and critical
incidents in a real-world environment that “safely” simulates [12]. To date, the
application of HPS learning model in nursing education in Indonesia is still
relatively limited. The HPS learning model aims to improve the clinical
competence from a series of innovative learning experiences and to present the
real situations that the nurses face in nursing services [7] [10] [11] [12]. Specific
nursing education in Indonesia should pay more attention to the use of HPS in
Simulation-Based Learning (SBL). The implementation of this learning model is
in line with the development of science and technology as well as the clinical

competence of Indonesian nurses [5].
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Based on the observation, SBL learning model is still limited to partial task
trainer simulation which prioritizes on strengthening the cognitive aspect. Clin-
ical competence on the affective and psychomotor aspects in integrative simula-
tion learning in SBL has not been fully implemented due to the lack of HPS
learning and the absence of competent teachers [11] [13].

SBL is a simulation-based learning as a way of learning presentation by de-
monstrating or displaying to the students a particular process, situation or object
being studied, both actual and artificial which is often accompanied by oral ex-
planation [14]. Simulation as a model of practical learning that develops stu-
dents’ skills (cognitive or skill domains) [8], by moving a real situation into the
learning room activity due to practicing difficulty or limitation in the real situa-
tion [11] [15]. Another learning model is the Partial Task Trainer. The partial
task trainer model is a simulated learning model that uses simple props and the
use of certain pieces of props. This model can be done for procedural learning
practices in which the study of students’ clinical competence being observed is
psychomotor [16].

Standardized Patients: This simulation method uses patients as a simulation
model as well as a simulation tool. The standardized patient simulation model is
more real because it uses healthy humans treated as simulated patients. This
method is good for practical learning that explores the communication skills of
learners. However, it has weaknesses when it is applied to clinical cases that
require the presenceof the pathological condition of the patients so that the signs
and symptoms of the case presented cannot be simulated [17].

Human Patient Simulator: This type of simulation utilizes a patient simulation
in the form of mannequins/dolls with the ability to resemble the real conditions
of the physiological system of the human body, so that it has a high level of trust
resulting in a conducive interaction and learning experience for students [10].
Moreover, the utilization of HPS simulation model is good in exploring stu-
dents’ critical thinking skills, training the accuracy of clinical decision making
and inter-professional relationships involved in the treatment of clinical cases
[9] [11] [18]. The HPS model demands an interactive practice learning process
and provides learning experience to the students. In addition, the utilization of
HPS with a high level of trust in the learning process requires the availability of
competent instructors/ lecturers with high financial capabilities/cost.

The application of student learning in the management of DKA patients is
conducted to find out how effective the HPS model is on knowledge, motivation,
and clinical competence of the Nursing students. DKA is one of the tools in ap-
plying SBL learning model with HPS, so that the clinical skill that must be pos-
sessed by nursing students in Indonesia becomes optimal. The selection of DKA
clinical competence is based on the consideration of difficulty and complexity
level of DKA problems and students’ learning condition in a real situation in
treating DKA patients in hospital [19] [20]. Thus, the SBL learning model in the
treatment of DKA patients hopefully can be the first step in the application of
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SBL learning model based on HPS on student learning in order to improve
knowledge, motivation, and clinical competence of the Nursing students [21]
[22].

Based on the above, this research was conducted to find out the Effectiveness
of Human Patient Simulator against Knowledge, Motivation, and Clinical com-
petence of the Nursing Students on diabetic ketoacidosis management. Moreo-
ver, the research was conducted to find out how significant the influence of dif-
ferent learning models: Full SBL, Semi SBL, and Conventional model, toward

knowledge, motivation, and clinicalcompetence of the Nursing students.

2. Methods
2.1. Study Design

The research was organized as quasi-experiment with a control group. The main
purpose of the study was to evaluate the effects of the human patient simulator
to improve the knowledge, motivation, and clinical competence of the Nursing

students on diabetic ketoacidosis management.

2.2. Population and Sample

The population of this research was nursing students in Bandung, Indonesia
who are taking the subject of medical-surgical nursing, in which one of the
focuses of learning is about diabetic ketoacidosis. The nursing students were
divided into 3 groups. Group I was treated with Full SBL (group learning is SBL
learning with HPS), Group II was given Semi SBL (group learning is SBL model
with partial task trainer simulation), and Group III was a Conventional learning
group. The sample size was calculated based on differences in mean scores on
knowledge, motivation, and clinical competence on learning with SBL.

The minimum sample size for each group was 26 students, plus the possibility
of drop-out by 10% so that the overall research sample for the three groups was

90 people.

2.3. Research Procedure

The data were collected through the demographic information form, knowledge
assessment form, motivation assessment form and checklist observation clinical
competence. Questionnaires to measure knowledge used 20 question items.
Validity and reliability were tested. The Cronbach alpha was 0.92. The Question-
naire to measure motivation used questionnairesonstudents’motivation toward
science learning (SMTSL) developed by Hsiao-Lin-Tuan and was approved for
use in this study [23]. A-5 point Likert scale from “most agree to do not agree”
was used to assess the motivation. The inventory comprised of 30 positive
questions. The Cronbach alpha was 0.96. The instrument used in measuring
clinical competence was a standardized instrument [5].

The research implementation on the three groups was supervised by 4 lectur-

ers/instructors in each research group.
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Group I was given Full SBL. The Full SBL was conducted by 4 instruc-
tors/lecturers of medical-surgical nursing who have been trained and assisted
during the training so that they are skilled in using Full SBL learning. Both in-
structors/lecturers and students were equipped with learning modules that had
been developed according to the objectives and learning steps.

Group II was given Semi SBL. The Semi SBL was conducted by 4 instruc-
tors/lecturers of medical-surgical nursing who had been giving the lesson on
student clinical competence by using laboratory tools equipped with action
standard operating procedure (SOP).

Group IIT was given the Conventional model. The Conventional model was
conducted by 4 instructors/lecturers of medical-surgical nursing who had been
giving the lesson on student clinical competence by using learning method of
lecturing, discussion, laboratory practice, and using students as patients.

This research was conducted for 6 months by implementing learning module
consisting of 4 Learning Activities (KB), as follows:

KB 1: It contains the General Concept of DKA.

The material presented in KB 1 was related to the basic concept of DKA,
perspective and issue of Diabetes Mellitus (DM) in Indonesia. The basic concept
of DKA encompasses the notion of DKA, the factors that cause DKA, pathophy-
siology, and the signs and symptoms that arise in DKA patients [20] [21]. Ex-
pected result from KB 1 is that instructors/lecturers can recall the process of
DKA incidence and its impact on the body system and actions that must be im-
mediately given to the patient.

KB 2: It contains concepts and standards for Treating DKA Patients.

KB 2 contains materials related to the management of patients with DKA and
the monitoring of patients with DKA. The management of DKA patients refers
to the DKA management standard [22] [24]. Furthermore, the monitoring of
DKA patients refers to the SOP applied in hospitals [19] [25]. Nursing lecturers
are expected to understand the flow of DKA patient management based on algo-
rithm. [24] [25]. For the management of patient further study is needed and
referral criteria need clarifying. Using the protocol and specialist services is the
standardizedinitial management and does help to optimise management [26].

KB 3: It contains the General Concept of Model Simulation-Based Learning
(SBL).

The SBL model as one of the comprehensive and innovative learning models
is one learning model which presents real situations into the learning environ-
ment in the classroom/room, thereby providing an appropriate learning expe-
rience according to the expected clinical competence [9]. Simulation-Based
Learning (SBL) uses HPS as practical learning media by presenting the real situ-
ation supported by various other learning tools. Practical learning is systemati-
cally designed through case scenarios integrated into HPS mannequins/dolls,
resulting in real situations that can show the actual clinical condition that must

be mastered by the students [10]. In the simulation of this model, the direct use
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of patients to explore communication skills, ethics and other aspects can be ob-
tained by presenting the role of the patient (a patient simulator) in the form of
the patient’s family to support the HPS that has been set into a computer device.
The SBL model consists of pre-briefing, setting introduction, simulation brief-
ing, theory input, case briefing, case scenario, debriefing, and ending [13].

KB 4: It contains SBL Implementation in Treating DKA Patients.

These learning activities contain a series of learning processes using a simula-
tion model based learning. The learning stages start from the initial structuring
of the learning environment, simulator briefing, input theory, scenario briefing,

simulation process, debriefing and end with simulation closing [10].

2.4. Data Analysis

Measurement of knowledge, motivation and clinical competence of the subject-
was conducted before and after treatment for 6 months. Normality test was per-
formed on the collected data namely knowledge, motivation and clinical compe-
tence. Normality test results showed that the data were not normally distributed
so that non-parametric analysis was used with Kruskal Wallis test and followed
by Post Hoc analysis with Mean Whitney. A p less than 0.05 was considered
statistically significant.

3. Results

The result of research data on knowledge, motivation and clinical competence
after being given Full SBL Model, Semi-SBL Model, and Conventional Model for
the nursing students are listed in Table 1. Since the data were not normally dis-
tributed, the Kruskal Wallis test was followed by analysis of Post Hoc with Mann
Whitney to know how significant the influence of Full SBL, Semi SBL and Con-
ventional model to the changes of knowledge, motivation and clinical compe-
tence of the Nursing students was, and the result is in Table 1 and Table 2.

The analysis showed that Kruskal Wallis test result was significant. Followed
by the Post Hoc test with the Mann Whitney test at CI 95%, the result showed
Full SBL treatment was better than Semi SBL and Conventional on knowledge
(40.00 vs. 27.00 vs. 35.00), motivation (74.67 vs. 73.33 vs. 73.00), and clinical
competence (79.00 vs. 56.50 vs. 76.00). Post Hoc analysis with Mann Whitney
test is shown in Table 2. For more details, the data analysis results are shown in

Figures 1-3.

4. Discussion

4.1. The Influence of Full SBL, Semi SBL and Conventional
Learning Model to the Knowledge Improvement of the
Nursing Students

The research result showed that there was a better improvement of knowledge
with the provision of Full SBL learning model compared to Semi-SBL and Con-
ventional model (knowledge (40.00 vs. 27.00 vs. 35.00). The three instructional
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Table 1. Differences in knowledge, motivation and clinical skills in full-SBL model group,
semi-SBL model group and conventional model group of the students of nursing about
DKA management.

Variable Group N Median Min-Mak Voa
Conventional 30 30.00 15.00 - 50.00 0.364
Pre Intervention .
Semi SBL 30 30.00 15.00 - 40.00
Knowledge
Full SBL 30 30.00 5.00 - 60.00
Conventional 30 35.00 10.00 - 50.00 <0.001
Post Intervention .
Semi SBL 30 27.50 10.00 - 45.00
Knowledge
Full SBL 30 40.00 25.00 - 65.00
Conventional 30 0.00 —-30.00 - 20.00 <0.001
Knowledge .
. Semi SBL 30 0.00 —-30.00 - 20.00
Difference
Full SBL 30 10.00 —10.00 - 40.00
Conventional 30 70.86 58.29 - 80.57 <0.001
Pre Intervention .
. Semi SBL 30 30.00 10.00 - 55.00
Motivation
Full SBL 30 40.00 20.00 - 72,57
Conventional 30 73.00 64.00 - 82.00 0.303
Post Int ti
ost tnfetvention Semi SBL 30 73.33 66.00 - 86,67
Motivation
Full SBL 30 74.67 68.00 - 92.00
Conventional 30 4.85 —13,24 - 13,04 <0.001
Motivation .
) Semi SBL 30 43.16 17.33 - 64.00
Difference
Full SBL 30 33.16 1.53 - 71.33
Conventional 30 45.00 22.00 - 67.00 0.010
Pre Intervention
i SBL 42. 24.00 - 60.
Clinical Skills Semi S 30 50 00 - 60.00
Full SBL 30 32.50 12.00 - 65.00
Conventional 30 76.00 70.00 - 81.00 <0.001
Post Intervention Semi SBL 30 56.50 34.00 - 76.00
emi . .00 - 76.
Clinical Skills
Full SBL 30 79.00 76.00 - 84.00
Conventional 30 30.00 3.00 - 55.00 <0.001
Clinical Skills .
. Semi SBL 30 16.50 —12.00 - 41.00
Difference
Full SBL 30 48.00 17.00 - 65.00

Remarks*: Kruskal Wallis test.

models could improve the students’ knowledge, however, the Full SBL model
was more effective than the Semi SBL model and Conventional model. In addi-
tion, Semi SBL was more effective in improving knowledge compared to the
Conventional model. The result of this study was in line with a previous study,
in which all students” knowledge [27] and skills were improved after simulation
activities [8] [16]. There was a significant difference between pre-test and

post-test values on critical thinking skills of nursing students between SBL
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Table 2. Post Hoc test with Mann Whitney test for comparative knowledge, motivation,
inter-group clinical skills (full-SBL, semi-SBL and conventional) of the students of
nursing about DKA management.

Learning Model
Variable Full SBL versus Semi SBL versus Semi SBL versus
Conventional Conventional Full SBL
Post Intervention Knowledge <0.001 0.053 <0.001
Knowledge Difference 0.001 0.934 <0.001
Pre Intervention Motivation <0.001 <0.001 0.009
Motivation Difference <0.001 <0.001 0.015
Pre Intervention Clinical skills 0.001 0.302 0.002
Post Intervention Clinical skills <0.001 <0.001 <0.001
Clinical skills Difference <0.001 <0.001 <0.001
45
40.00

Conventional

M Pre

W Post

Semi SBL Full SBL

Figure 1. Chart on knowledge difference of the students of nursing who
were given learning on full-SBL model group, semi-SBL model group
and conventional model group.
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Figure 2. Chart on motivation difference of the students of nursing who
were given learning on full-SBL model group, semi-SBL model group
and conventional model group.
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90
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Figure 3. Chart on clinical competence difference of the students of
nursing who were given lessons on the SBL-Full model group, semi-SBL
model group and conventional model group.

groups and Conventional groups, meaning that there was a better effect to the
critical thinking skills of nursing students with the SBL [8] [15]. The simulation
learning model did not only improve the skills but also the knowledge [11]. Si-
mulations as a practical learning model that develops both students cognitive
and skill aspects. Learning by moving a real situation into learning activities due
to difficulties or limitations to practice in real situations, Simulation is a repro-
duction of a situation based on a real-life picture [11].

4.2. The Influence of Full SBL, Semi-SBL and Conventional
Learning Model on the Motivation Improvement of the
Nursing Students

The research result shows that there was a better motivation by giving Full SBL
Learning model compared to Semi-SBL and Conventional model (knowledge
(74.67 vs. 73, 33 vs. 73.00). The three models could improve student’s learning
motivation, however Full SBL model was more effective than Semi SBL and
Conventional model. In addition, the semi-SBL model was more effective than
the conventional in improving student’s learning motivation [10] [11].

The three models showed an increase in motivation, although in the end, the
full SBL model was more effective than the semi-SBL model and the convention-
al model. Motivation is a basic component in a person to do a job or activity in
order to achieve an optimal result. In terms of learning, motivation is an intrin-
sic factor that greatly affects the success of students’ learning. In a learning sys-
tem centralized on students, student motivation becomes the key of success in
the learning process because the objective and learning strategy in SBL model is
built on the basis of awareness of the need to grow into student learning motiva-
tion [10]. High motivation leading to optimal learning behavior will be trig-
gered? Characterized by a conscious desire to undertake learning activities that
are not limited by time and place, Learning motivation refers to a strong desire

for a person to learn further, studying various sources so that learning objectives
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are achieved [10] [13]. This study showed that motivation factor became the
most important factor in clinical skill-based learning, especially in Bandung. The
use of SBL model in practice learning could give a better result than the existing

condition.

4.3. The Influence of Full SBL, Semi-SBL and Conventional
Learning Model to the Clinical Competence
Improvement of the Nursing Students

The research result showed that there was a better clinical competence with the
provision of a full SBL learning model compared to Semi SBL and Conventional
model (79.00 vs. 56.50 vs. 76.00). The result of this study was in line with a prior
study which explains that students who got simulation-based learning models
could feel the benefit because they can learn a lot and can get a high level of con-
fidence [6] [7] and satisfaction [8]. Simulation using High Fidelity Patient Simu-
lator (HFPS) scenario could also practice collaboration between the nurse and
the physician in treating the patient and in making the decision on the manage-
ment of patients [28] [29]. The result of this study was also in line with a
previous study which explains that the simulation method significantly influ-
ences the increase in the ability of bedside skill of nursing students compared to
those who studied in the conventional way [8]. Simulation Model is very in-
fluential in improving the practice skills and knowledge in ICU room [9].
Human patient simulators are used for teaching higher level skills, such as
airway management [8].

The existence of educational indications with simulations showed an influence
in guiding education nurses with simulated patients, which was more effective
than the traditional learning models [10]. In addition, the knowledge and skills
of all students increased after following the simulation activities [8].

Furthermore, there was a significant difference in pre-test and posttest aver-
age value in nursing students’ critical thinking skill between SBL group learning
and Partial Task Trainer, meaning there was a significant influence of Simula-
tion-Based Learning (SBL) model that is better towards the critical thinking
skills of nursing students [8] [10]. There was a significant increase in students’
critical thinking (p < 0.001). Metacognitive awareness was better after the im-
plementation of SBL model [29].

The effectiveness of the full SBL model was supported by the implementation
of systematic learning stages in accordance with the rules and correct simulated
learning model as well as the presence of trained facilitators who master the
learning substance well. The simulation learning model has advantages in shar-
pening the internalization of learning materials to the students by bringing to-
gether various sensory stimuli into the learning activities.

In the view of neuroscience, these learning outcomes can be analyzed as the
process that occurs in the brain where the visual or auditoric sensations in a
person in the form of information are followed by practicing directly and are

perceived by the cerebral cortex through the hippocampus as a stored informa-
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tion [30]. Hippocampus then translates some of these signals from short-term
memory to long-term memory, so that it is stored in the brain as information
that can last for a longer time. When that happens, the brain will be better
trained for newly acquired information up to permanent storage in the brain.
Based on that, someone who practices something directly will be better at re-

membering the information it gets for a long time [11] [30].

5. Conclusions

The result of the research showed that the effectiveness of Human Patient Simu-
lator towards the improvement of Knowledge, Motivation, and Clinical Compe-
tence of the Nursing students. In addition, the research found that Human Pa-
tient Simulator (Full Simulation-Based Learning) was better in improving
Knowledge, Motivation and Clinical competence of the Nursing students on
Diabetic Ketoacidosis Management compared to Semi Simulation-Based Learn-
ing (Semi SBL) and Conventional model.

To improve the competence of nursing education graduates in Indonesia,
further research is needed on the implementation of Learning-Based Simulation

Learning (SBL) with HPS on other clinical competence learning.
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