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Background: Experiential learning is useful for fostering the development of a wide range
of clinical and practical skills. This study aimed to determine the usefulness of experiential
learning for psychomotor skills development of emergency medical services (EMS) students.
Methods: An action research approach was used because it is useful for linking theory with
action and practice. The Field Internship Student Data Acquisition Project (FISDAP) tool
was used to assess and monitor students’ performance and competencies achievement in
psychomotor skills. The study was conducted at Prince Sultan College for Emergency
Medical Services (PSCEMS), King Saud University (KSU). Skills performance of 71 EMS
students were analysed in the experiential learning implemented throughout the curriculum
over 3 years.

Results: The finding indicates that the students’ skills performance falls below the minimum
requirement during the clinical practicum and significantly improves during the time of
internship period. The overall success rate ranges between 26.58% and 35.74% across all
the psychomotor skills, whereas during the internship year student’s success rate
ranges between 85.49% and 99.4% across all the psychomotor skills.

Conclusion: The findings of this study are promising and show that experiential learning is
a useful and effective way to develop psychomotor skills and competencies in EMS students.
Educators and policymakers can use the findings for strategizing policies for curriculum
planning and development.

Keywords: experiential learning, psychomotor skills, emergency medical services, EMS,
EMS students

Introduction

Working effectively and efficiently in today’s complex and transforming health care
and providing safe and ethical care requires continuous update of health professionals’
skills and knowledge. Health-care professionals must focus on enhancing their knowl-
edge and solving complex health illness problems and managing personal and organi-
zational challenges affecting patient care.'* It is essential that educators prepare their
students in health professions education for competent and clinical practice to meet the
demands of contemporary health care systems. Therefore, teaching and learning must
be tailored to meet the emerging demands of effective clinical practice. Experiential
learning is essential for enhancing the practical and psychomotor skills development in
health-care students because of the intricacy of health-illness phenomena and the
uncertainties associated with health-care students.®” Experiential learning refers to
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learning by doing and entails hands on experiences. It com-
bines teaching and learning strategies and activities targeting
behavioral, perceptual, and cognitive domains.” The three
key aspects of experiential learning are “personal experience,
reflection on the experience, and transformation of knowl-
edge and meaning as a result of that experience™ (p.3).

Kolb> elaborated the following essential characteristics
of experiential learning: a) learning as a process involving
derivation and formation of concepts and ideas and their
development and refinement through experience, b) learning
is a continuous process grounded in experience entailing
testing and development of knowledge with experience, c)
learning is a process of conflict resolution arising due to
contrasting modes of learning, d) learning is an adaptation to
social and physical learning environments, e) learning is
a continuous process of transaction between an individual
and their environment and f) learning is a process of knowl-
edge creation entailing basic and advanced knowledge
through interactions between personal and social aspects.’

In accordance with these characteristics, an array of
teaching and learning strategies can be used under experi-
ential teaching. Some of the commonly used strategies are
simulation, case-based learning, project-based learning,
web-based learning, group and peer learning, and reflec-
tion writing.”'® All of the above teaching and learning
strategies have been evaluated and tested across health
professions education using various research methods to
teach relational, ethical, and psychomotor skills."'"!® Ferro
Allodola'® conducted a systematic review to assess the
effects of educational models based on experiential learn-
ing in university level continuing training of health-care
professionals. They reviewed 47 studies from medicine,
nursing and health professions education and noted the
usefulness of experiential learning for teaching transcul-
tural care, pre-emergency hospital care, empathy, interpro-
fessional skills, and psychomotor skills. It was found that
experiential learning was effective in enhancing clinical
and practice-based skills and knowledge of practitioners
and students. Given that experiential learning is useful for
fostering the development of a range of clinical and prac-
tical skills, this paper focused on the use of experiential
learning in teaching psychomotor skills.

Purpose

To determine the usefulness of experiential learning for
psychomotor skills development of emergency medical
services (EMS) students.

Methods

Design

An action research approach was used because it is useful
for linking theory with action and practice. This approach
was relevant because the research participants were
directly involved in the planning and implementation of
the experiential learning project.'” Their regular academic
data entry is essential in the analysis of this research.
Action research is also useful in educational settings to
implement and evaluate changes in curricula. This project
focused on implementing a new tool for improving student
learning. The primary focus was on improving student
competency in performing psychomotor skills and bring-
ing about a change in their practice.

Setting

The study was conducted at the Prince Sultan College for
Emergency Medical Services (PSCEMS), King Saud
University (KSU). The PSCEMS was established to pro-
duce graduates with skills and competencies enabling
them to provide emergency medical services of high qual-
ity through the educational environment supporting
remarkable scientific research, continuing medical educa-
tion, employment of modern technology and the optimal

use of available resources, and effective partnerships.

Sample and Sampling

Skills performance information of 71 EMS students was
used in the experiential learning implemented throughout
the curriculum over 3 years. In each level or semester,
students were required to successfully satisfy certain num-
ber of skills requirements according to the sequence of the
requirements in the curriculum. This is an accumulative
longitudinal collection of the selected EMS students’ skills
performance during all 5 clinical practice courses. This
batch of EMS students graduated June 2019 and com-
pleted their internship year in July 2020. Students benefit
from large number of in-field preceptors in EMS (26
stations each consist of 10 to 12 crew members) and in-
hospital clinicians and physicians. In the college, there are
about 12 faculty members who evaluate and appraise
students’ performance.

Description of the Experiential Learning

Project
The EMS program 3 years long staged process entailing
the preparatory and the internships years. This complex
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program consists of: a) several general knowledge courses
for health-care professionals such anatomy, physiology
and pathophysiology and pharmacology, b) in depth core
courses for emergency medical professionals such as
patient assessment, medical emergencies, trauma emergen-
cies, cardiology, critical care, clinical decision-making,
and c) five field and clinical (CP 1-5) practice and a 12-
month internship year of clinical practice. Most of these
courses are taught through a combination of theoretical
and experiential learning strategies for psychomotor skills
development.

Tool and Process for Implementation: The main tool
PSCEMS utilized for assurance of students’ competencies
attainment is FISDAP. It is an online software that is
designed to create innovative solutions for teaching and
learning of EMS and health-care education. “FISDAP”
stands for: The Field Internship Student Data Acquisition
Project. FISDAP was built on the idea of shifting the
attention from hours-based requirements to skills- and
competencies-based requirements. The EMS program cur-
riculum includes a list of skills goals students are required
to complete before they could graduate. EMS programs
educators need a way to track the specific skills performed
and patient types encountered during student internships
and clinical practice. It is a web-based tracking system that
would help educators to document and report such infor-
mation. The database not only gave educators the docu-
mentation they needed for accreditation but it is
a powerful resource for EMS educational research.

With the acknowledgement that prior to the implemen-
tation of FISDAP, PSCEMS used a manual registry book
for the students to fill on every scheduled shift of training
to track their performance that was reviewed by the course
instructor. This manual registry book written documents
resulted in tremendous amounts of written data that
required a great effort in following up and tracking and
assessing students’ skills performance and the statistical
and educational analysis of student performance.

FISDAP is utilized at PSCEMS in tracking the stu-
dents’ performance of successful skills in the practical
learning in simulation labs. According to the scheduled
skills lab for certain skills and certain patients, access is
opened for students to document the skills practiced on the
simulated patients in labs with instructors. In addition,
PSCEMS utilizes FISDAP for five different clinical prac-
tice and internship courses (two in the EMS field and three
in the specialized hospitals) to track students’ successful
skills performance in EMS field and clinical settings.

Similarly, according to the scheduled EMS and clinical
shifts, access is open for students to document the skills
performed on the actual patients with preceptors.
Moreover, various types of medical and traumatic patients
are specified for the students to treat or attend their care.
During the internship list of skills to each department are
specified to allow students to perform and learn.

Throughout various academic activities, FISDAP is
a beneficial electronic tool that helps in measuring experi-
ential learning of students, stimulating their critical think-
ing, enabling students to document skill performance with
different patients, organizing complex shift schedules, and
collecting large amount of data generated from many
students in multi-educational programs.

FISDAP is an educational tool to track students skills
that documents student learning, reports achievement and
growth. It helps students with performance reports. After
the patient contact, students document their experience on
the FISDAP website. Individuals involved in the learning
process including students, instructors, preceptors, medical
directors can play a role in monitoring and evaluating the
students’ experiential learning and can quickly and easily
generate comprehensive reports. The evaluation helps to
track student performance, prompt preceptors to give stu-
dents feedback, and promote self-reflection and self-
evaluation among students.

The significance of the software FISDAP as an effective
educational tool comes from the concept of shifting great part
of the education operations from manual educational system
to an electronic one. Students training scheduling, case
reporting, skills tracking, students’ performance assessment,
analysis and feedback all become electronic on FISDAP.

Psychomotor Skills/Goals for Students: In total, stu-
dents performed and were evaluated for the following
skills generated from FISDAP: airway management,
health assessment (ten systems), medication administra-
tion, intravenous insertion, live intubation, endotracheal
intubation, ventilations.

Research Action Implementation

By referring to the comments included in the evaluation
reports of the clinical practice courses provided by students
and instructors in the college, several negative attributes were
identified that might cause the low performance of students
during the practice. They include: irregular, unstable and
inconsistent preceptorship, insufficient practice hours, insuf-
ficient documentation review, inconsistent documentation
method, inflexible training schedules, and busy and crowded
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field work with other trainees, inadequate practice lead-role
opportunities and inconsistent evaluation method by precep-
tors. Therefore, an interventional action for improvement
was taken prior to the beginning of the internship year. The
action targeted several areas. First, setting preceptorship
requirements which included a preceptor orientation training
course (to explain their roles and responsibilities, follow up
with students, assessment methods) and a regular, stable and
consistent preceptorship program with students. Second, set-
ting training sites requirements which included: sufficient
practice hours weekly, thorough training schedule, and
avoid crowded field work with other trainees. Third, setting
documentation requirements which include: setting docu-
mentation requirements and thorough documentation review
and discussion sessions. Fourth, skills performance enhance-
ment by allowing adequate practice lead opportunities, skills
attainment checklist and ongoing skills performance reports
review. Fifth, students’ cooperation and involvement which
include: conducting students’ orientation training course (to
explain their roles and responsibilities, follow up with pre-
ceptors, assessment methods, required skills and the appro-
priate documentation methods) (Figure 1).

Students’ Involvement and Cooperation
Within in the college program, senior students are asked for
their opinions about the clinical practice places they find as

best learning environment for certain skills and the most
needed skills and competencies in clinical setting or in EMS
field. Moreover, students give their feedback about a variety
of aspects in clinical practice in a regular basis at the end of
every semester. Feedback regarding the placement, precep-
tors’ guidance, obstacles, and skills attainment challenges.
Their comments are taken in a positive manner into the
curriculum and therefore into courses specifications.

As the main factor to succeed in the interventional
action is the students’ cooperation in data entries, therefore
an important step was taken to involve the students to play
part in fulfilling their academic requirement and document
the data according to the explanations they receive prior
the beginning of the internship year. This interventional
action motivates students to be more critical and focused
on the quality of data fed in FISDAP, especially narrative
writing for every patient they take care of.

Ethical Considerations

The ethical approval for this research (No. 21/0290/IRB)
was obtained from the Institutional Review Board (IRB) at
King Saud University (KSU) based on the assurance that the
researchers abide by the rules and regulations of the king-
dom of Saudi Arabia and the research policies and proce-
dures of the IRB-KSU and remain committed to them. That
includes applying and

informed consent guidelines

Action Conducted
For Experiential Learning development for Psychomotor Skills of Emergency Medical Services (EMS) Students

1 -5 Clinical Practice credits courses

12 months Internship year

Pre-intervention students’ performance
Analysis of Negative Attributes

- lrregular, Unstable and Inconsistent preceptorship -
- Insufficient practice hours -
- Insufficient documentation review -
- Inconstant documentation method -

Inflexible training schedules

Busy and crowded field work with other trainees
Inadequate practice lead opportunities
Inconstant evaluation method.

Interventional Action for improvement

Preceptorship Requirement:

- Conduct a preceptor orientation training course (to explain -
their roles and responsibilities, follow up with students, -
evaluation methods)

- Implement a Regular, Stable and Consistent Preceptorship -
with students

Training sites Requirements:

- Sufficient practice hours -

- Thorough training schedule

- Avoid crowded field work with other trainees -

Documentation Requirements:

- Setting documentation requirements

- Thorough documentation review and discussion sessions

Skills Performance:

Adequate practice lead opportunities
Skills attainment check list

Students cooperation and involvement:

Conduct a students’ orientation training course (to explain their roles
and responsibilities, follow up with preceptors, evaluation methods,
required skills and the appropriate documentation methods)

Senior students for their opinions about the clinical practice and the
needed skills and competencies in clinical setting or in EMS field.
Students’ feedback about verity of aspects in clinical practice.

Figure | Action for experiential learning development for psychomotor skills of emergency medical services (EMS) students.

https:

2154

Dove!

Journal of Multidisciplinary Healthcare 2021:14


https://www.dovepress.com
https://www.dovepress.com

Dove

Alrazeeni et al

Table | Student Performance in Clinical Practice (CP |-5) Before the Internship Year

SKILLS Minimum Required Skills Average Skills Achievement | Overall Success
Performance Rate

Airway management 20 6.25 26.58%
HEALTH Abdominal 15 5.64 44.55%
ASSESSMENT — . A

Cardiac 0 5.45

Cardiac 0 1.9

Arrest

Medical 75 26.29

Neurological 0 3.37

Obstetrics 5 0.4

Psychiatric 15 7.78

Respiratory 15 10.79

Trauma 20 14.86
Medication Administration 20 14.58 35.74%
Intravenous Insertion 20 1.9
Live Intubation 5 0.49
Endotracheal Intubation 5 0.49
Ventilations 15 7.8

regulations besides protecting the identities and information
related to any student, therefore, no individual privacy could
be compromised. Any participation from the EMS students
in any part of this research project was voluntary and they
had the right to refuse or withdraw from the participation at
any time. Moreover, data extracted from FISDAP database —
that would be necessary in the analysis to interpret, replicate,
and build upon the findings reported in this study is available
from the corresponding author on reasonable request.

Results

Demographic Information

The students included in the study is one-batch from
PSCEMS. They started EMS program in 2017- to-2019.
After completion of the study plan, they joined the
internship year for 12 months. Skills performance data of
all 71 male students were reviewed (no female students in
the program). Students’ ages ranged from 19 to 20 years
by their start in the program and 23-24 years when they
graduate from the program.

Psychomotor Skills and Student
Performance
Students’ skills and performance were analyzed at two dif-
ferent time periods. First, during the program when students
were required to perform skills as requirement of the credit
registered clinical practice courses CP 1 to CP 5. Second,
assessment was undertaken at the completion of the 12
months internship year. The scoring system used is the aver-
age number of successful skills achieved by students as
a whole compared to the number of successful skills required.
The finding indicates that students’ skills performance
fall below the minimum required skills performance. The
overall success rate across the three skills categories
(Airway management, Health Assessment, and the five
core EMS students’ skills) was 26.58%, 44.55%, and
35.74%, respectively. While the performance of medica-
tion administration reported to be the highest performed
skills (14.58), students scored the lowest performance in
Obstetrics (0.4) (Table 1). On the other hand, overall and
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Table 2 Student Performance in Clinical Practice (CP |-5) and the Internship Year

SKILLS Minimum Required Skills Average Skills Achievement | Overall Success
Performance Rate

Airway Management 20 3837 85.49%
HEALTH Abdominal 15 20.51 99.93%
ASSESSMENT —_ @ NI

Cardiac (0] 14.46

Cardiac Arrest (0] 59

Medical 75 84.2

Neurological 0 6.94

Obstetrics 5 6.07

Psychiatric 15 17.99

Respiratory 15 232

Trauma 20 34.01
Medication Administration 20 50.96 99.46%
Intravenous Insertion 20 37.42
Live Intubation 5 12.89
Endotracheal Intubation 5 12.89
Ventilations 15 21.58

by the end of the
internship year, student success rate in the skills categories

EMS program and after the

ranged from 85.49% to 99.4% across all the psychomotor
skills. The average achieving score was highest for med-
ication administration, health assessment, and airway man-
agement skills. Among the health assessment skills, the
highest average skills achievement was for medical (84.2)
and psychiatric assessment (17.99) (Table 2).

Discussion

This study determined the usefulness of experiential learn-
ing for psychomotor skills development of EMS students
in PSCEMS Saudi Arabia. Unlike the old manual written
documentation system, FISDAP tool was used in EMS
education for electronically documenting, tracking, and
assessing students’ skills performance. It also allowed for
greater involvement of students in their learning and eva-
luation. In this study, the trustworthiness of the students
input to FISDAP is granted. However, all the skills assess-
ment form entries were validated by the preceptor and the
clinical instructors/coordinators. The criteria were well

established for passing the skills and number of times the
specific skills should be performed. The time duration of
the five clinical practice courses was one day in a week for
9 hrs./day. Whereas during the internship year, the time
duration was five days in a week for 9 hrs./day.

This study mainly focused on most essential psychomo-
tor skills such as health assessment, airway management,
intravenous insertion, medication administration, endotra-
cheal intubation, and ventilation. Therefore, to integrate the-
oretical knowledge into practice, a wide variety of clinical
placements were utilized such as in-field (Ambulance-based
training), hospital (Emergency Room (ER), Operation Room
(OR), Intensive Care Unit (ICU) and high-fidelity simulation
labs). The findings of this study are promising and show that
experiential learning using FISDAP is useful and effective
way to develop psychomotor skills and competencies in
EMS students. These findings are consistent with previous
studies'? that experiential learning was effective strategy for
clinical skill competency development in nursing education.
It helped students to gain mastery in history taking and

physical examination. Consistently, experiential learning in
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ambulance services in the undergraduate nursing program in
prehospital emergency care was successful in development
of student’s comprehensive care approach, clinical reason-
ing, reflective practice, and self-awareness.'® It also pro-
motes the students’ interaction and communication skills in
interdisciplinary health-care teams.'*'¢

The students’ performance in psychomotor skills was
different between the clinical practice during the 3 years
program and during the one-year internship period. The
finding indicates that the students’ skills performance fall
below the minimum requirement during the clinical practice
and significantly improved during the time of internship
period. The overall success rate range between 26.58%, to
35.74% across all the psychomotor skills in clinical practice.
However, during the internship year student’s success rate
range between 85.49% and 99.4% across all the psychomotor
skills. These findings are consistent with the previous study'®
that internship year brings more opportunity and time for the
students to be engaged in hands on practice and it showed
students improvement in most of clinical skills over time.
Moreover, it is noted that experiential learning during intern-
ship improves students’ interpersonal skills, self confidence,
their skills 1.2
Experiential learning approach ultimately prepares EMS stu-

and psychomotor competencies leve
dents for the transition to work life.”' Moreover, the applied
intervention motivated students to be more critical and
focused on the quality of data fed in FISDAP, such as initial
patient assessment, detailed medical or trauma physical
examination, patients medical history taking, vital signs
obtaining, medical impression about patient’s condition, pro-
vided treatment and reassessment of the patients were criti-
cally analysed and evaluated in each FISDAP report.

It is important to clarify that it is not necessarily that
the time duration was the only factor for the students to
score higher over the 12 months internship because the CP
1-5 was spread over 3 years’ time and covered exact
departments of training placements. Moreover, the inter-
ventions applied played a major factor for the students to
achieve the exact number and quality of skills performance
intended in the training. FISDAP tool was a great assistant
to achieve the intended outcomes of the intervention.

There were certain challenges during the practicum per-
iod of the program, which could have affected students’
performance. Those are time constraints, limited number of
cases overall in some days of practice, presence of students
from other educational institutions in the practice and limited
number of opportunities to perform certain rare skills such as

endotracheal intubation. These challenges were overcome by
providing the students the opportunity to practice these skills
in high fidelity simulation labs. In simulation labs students
can practice without the fear of any harm to the patients.
Moreover, students had the opportunity to perform, reflect,
discuss with each other, and provide feedback. It is suggested
that simulation-based experiential learning is helpful is
developing medical students’ professionalism, ethical and
cultural competence without jeopardizing the safety of the
patients.'"'* Also, the students were able to practice intuba-
tion in the OR if they did not get the opportunity in the
ambulance services. Moreover, Internship year gave the stu-
dents the time and opportunity to practice and gain compe-
tencies in required skills which they were unable to achieve
during the clinical practicum period. It is important that
different variety of teaching strategies and clinical place-
ments are offered, and the time duration of those clinical
practice is important for the preparedness of EMS students
for professional working life.”**

Paramedics are an important part of health-care system
and specifically in the prehospital care. Therefore, it is essen-
tial to provide quality-based education and give them the
required knowledge, skills, and competencies to be able to
provide safe, efficient, and ethical care to the wide variety of
patients group. Competency-based teaching approach is
essential for EMS education and thus efforts should be direc-
ted towards the development of this area for the better pro-
gress of the discipline in health care.®> A scoping review by
Alshammari et al** proposed five core competencies for
EMS education. These are communication, clinical skills,
teamwork, critical thinking and decision-making, and profes-
sional behavior. In a Delphi study from Saudi Arabia, these
competencies emerged for EMS education, such as legal and
ethical practices, safety procedures, respect and non-
discrimination, decision-making and critical thinking and
clinical practice.”> Therefore, the findings of this study will
be useful for educational institutions in planning and devel-
oping strategies to facilitate psychomotor skills and compe-
tencies development in EMS education. It would also help
educators and educational institution to plan pedagogies
focusing on experiential learning. FISDAP is a new tool in
EMS education in Saudi Arabia and obviously may have
many challenges. Faculty members, staff and student training
is crucial to use the tool effectively and efficiently. FISDAP
could also be costly, and every institution might not be able to
afford it. Therefore, further studies are needed to find out the
perspectives and challenges of using FISDAP from both
students and faculty perspectives. Other research endeavors
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can focus on the comparison between the post-FISDAP with
earlier pre-FISDAP data.

Limitations

There were some limitations to this study as the sample
size was small and this study was only conducted in one
university in Saudi Arabia, therefore the generalizability of
the findings may be limited. Further research is needed to
explore the concept from larger population and different
educational institutions. Another important area of study is
to measure the achievement of psychomotor skills per-
formed in the simulation lab verses in the clinical practice.

Conclusions

Experiential learning through advanced software such as
FISDAP is a successful approach in developing the psycho-
motor skills in EMS education. It is important to offer the
students variety of clinical practice settings such as simulation
labs, ambulance services and hospital settings. The findings of
this study provide valuable information on the usefulness of
experiential learning in EMS education, so it is suggested that
educators and policymakers to consider this approach while
strategizing policies for curriculum planning and develop-
ment. Further research in needed to explore experiential learn-
ing for psychomotor skills development in different EMS
institutions and the challenges of FISDAP tool.
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