
Page 1/12

Experiential Learning for Psychomotor Skills
Development of Emergency Medical Services (EMS)
Students: An Action Research
Daifallah Alrazeeni  (  dalrazeeni@ksu.edu.sa )

King Saud University
Ahtisham Younas 

Memorial University of Newfoundland
Subia Parveen Rasheed 

Shifa College of Nursing in Islamabad

Research Article

Keywords: Experiential Learning, Psychomotor Skills, Emergency Medical Services (EMS), EMS Students

Posted Date: May 19th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-506348/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-506348/v1
mailto:dalrazeeni@ksu.edu.sa
https://doi.org/10.21203/rs.3.rs-506348/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/12

Abstract

Background
Experiential learning is useful for fostering the development of a wide range of clinical and relational
skills. This study aimed to determine the usefulness of experiential learning for psychomotor skills
development of emergency medical system (EMS) students.

Methods
An action research approach was used because it is useful for linking theory with action and practice.
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 �nding indicates that the students’ skills performance fall below the minimum requirement during the
clinical practicum and signi�cantly improved during the time of internship period. The overall success
rate across range between 26.58–35.74% across all the psychomotor skills. Whereas during the
internship year student’s success rate range between 85.49–99.4% across all the psychomotor skills.

Conclusions
The �ndings of this study are promising and show that experiential learning is useful and effective way
to develop psychomotor skills and competencies in EMS students. Educators and policy makers can use
the �ndings for strategizing policies for curriculum planning and development.

Introduction
Working effectively and e�ciently 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 knowledge and solving complex health illness problems
and managing personal and organizational challenges affecting patient care (1,2). It is essential that
educators prepare their students in heath professions education for competent and relational clinical
practice to meet the demands of contemporary heath 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 relational and psychomotor skills development in health care students
because of the intricacy of health-illness phenomena and the uncertainties associated with health care
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students (3,4). Experiential learning refers to learning by doing and entails hands on experiences. It
combines teaching and learning strategies and activities targeting behavioral, perceptual, and cognitive
domains (5). The three key aspects of experiential learning are “personal experience, re�ection on the
experience, and transformation of knowledge and meaning as a result of that experience” (6, p.3). 

Kolb (5) 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 re�nement
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 con�ict 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 knowledge creation entailing basic and advanced knowledge through interactions
between personal and social aspects (5).

In accordance with these characteristics, an array of teaching and learning strategies can be used under
experiential teaching. Some of the commonly used strategies are simulation, case-based learning, project
based learning, web-based learning, group and peer learning, and re�ection writing (7–10). 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 (11–15).
Ferro Allodola (16) conducted a systematic review to assess the effects of educational models based on
experiential learning in university level continuing training of health care professionals. They reviewed 47
studies from medicine, nursing and heath professions education and noted the usefulness of experiential
learning for teaching transcultural care, pre-emergency hospital care, empathy, interprofessional 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 relational 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 system (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 (17). Action research is also useful in educational
settings to implement and evaluate changes in curricula. This project focused on implementing a new
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tool for improving student learning. The primary focus was on the improving student competency in
performing psychomotor skills and bringing 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 produce graduates with skills and competencies
enabling them to provide emergency medical services of high quality through the educational
environment supporting remarkable scienti�c research, continuing medical education, 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 satisfy certain
number 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 completed their internship year
in July 2020. Students bene�t from large number of in-�eld 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 program consists of: a) several general knowledge courses for healthcare professionals such
anatomy, physiology and pathophysiology and pharmacology, b) in depth core courses for emergency
medical professionals such as patient assessment, medical emergencies, trauma emergencies,
cardiology, critical care, clinical decision making, and c) �ve �eld 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 healthcare 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 curriculum
includes a list of skills goals students are required to complete before they could graduate. EMS
programs educators need a way to track the speci�c 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 information. The database not only gave educators the
documentation they needed for accreditation, but it is a powerful resource for EMS educational research.
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FISDAP is utilized at PSCEMS in tracking the students’ attainments of skills in the steady learning
environment of simulation labs as well. In addition, PSCEMS utilizes FISDAP for 5 different clinical
practice and internship courses (two in the EMS �eld and three in the specialized hospital). During the
internship practice list of skills to each department are speci�ed to allow students to perform and learn.
Moreover, various types of medical and traumatic patients are speci�ed for the students to treat or attend
their care. 

Psychomotor Skills/ Goals for Students: In total, students performed and were evaluated for the following
skills: airway management, heath assessment (ten systems), medication administration, intravenous
insertion, live intubation, endotracheal intubation, ventilations.

Ethical Considerations:

The ethical approval for this study (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 kingdom of Saudi Arabia and the research policies and procedures of the KSU IRB and
remain committed to them. Moreover, the researches assure that all methods were carried out in
accordance with IRB-KSU guidelines and regulations. That includes applying informed consent guidelines
and regulations besides protecting the identities and information related to any student, therefore, no
individual privacy could be compromised. The names and/or students identi�cation numbers associated
to required or achieved skills were kept protected and not to be revealed. 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 �ndings 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 was analyzed at two different 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.
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 The �nding indicates that the 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 �ve core EMS students’ skills) was 26.58%, 44.55%, and 35.74% respectively. While
the performance of medication 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 by
the end of the EMS program and after the internship year, student success rate in the skills categories
ranged from 85.49 to 99.4% across all the psychomotor skills. The average achieving score was highest
for medication administration, heath assessment, and airway management 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 learning for psychomotor skills development of EMS
students in PSCEMS Saudi Arabia. FISDAP tool was used in EMS education for documenting, tracking,
and assessing students’ skills performance. In this study, the trustworthiness of the students input to
FISDAP is granted. However, all the skills assessment 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 speci�c skills should be performed. The time duration of the �ve clinical practice courses
was one day in a week for 9 hrs. /day. Whereas during the internship year, the time duration was �ve days
in a week for 9 hrs. /day.

This study mainly focused on most essential psychomotor skills such as health assessment, airway
management, intravenous insertion, medication administration, endotracheal intubation, and ventilation.
Therefore, to integrate theoretical knowledge into practice a wide variety of clinical placements were
utilized such as in- �eld (Ambulance based training), hospital (Emergency Room (ER), Operation Room
(OR), Intensive Care Unit (ICU) and high-�delity simulation labs. The �ndings of this study are promising
and show that experiential learning is useful and effective way to develop psychomotor skills and
competencies in EMS students. These �ndings are consistent with previous studies (12) 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
ambulance services in the undergraduate nursing program in prehospital emergency care was successful
in development of student’s comprehensive care approach, clinical reasoning, re�ective practice, and self-
awareness (18). It also promotes the students’ interaction and communication skills in interdisciplinary
healthcare teams (13, 16).

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 �nding indicates that the students’ skills
performance fall below the minimum requirement during the clinical practice and signi�cantly 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
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range between 85.49–99.4% across all the psychomotor skills. These �ndings are consistent with the
previous study (19) 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 internship improves students’ interpersonal skills, self
con�dence, and their psychomotor skills competencies level (20). Experiential learning approach
ultimately prepares EMS students for the transition to work life (21).

There were certain challenges during the practicum period 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 �delity simulation labs.
In simulation labs students can practice without the fear of any harm to the patients. Moreover, students
had the opportunity to perform, re�ect, 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. (11, 14). Also, the students were
able to practice intubation in the OR if they did not get the opportunity in the ambulance services.
Moreover, Internship year gave the students the time and opportunity to practice and gain competencies
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 placements are offered, and the time duration of
those clinical practice is important for the preparedness of EMS students for professional working life (7,
22).

Paramedics are an important part of health care system and specially in the prehospital care. Therefore it
is essential to provide quality-based education and give them the required knowledge, skills, and
competencies to be able to provide safe, e�cient, and ethical care to the wide variety of patients group.
Competency based teaching approach is essential for EMS education and thus efforts should be directed
towards the development of this area for the better progress of the discipline in health care (23). A
scoping review by Alshammari et al. (24) proposed �ve core competencies for EMS education. These are
communication, clinical skills, teamwork, critical thinking and decision making, and professional
behavior. In a Delphi study from Saudi Arabia these competencies emerged for EMS education, such as
legal and ethical practice, safety procedures, respect and non-discrimination, decision making and critical
thinking and clinical practice (25). Therefore, the �ndings of this study will be useful for educational
institutions in planning and developing strategies to facilitate psychomotor skills and competencies
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 e�ciently. FISDAP could also be costly, and every institution might not be able to
afford it. Therefore, Further studies are needed to �ne out the perspectives and challenges of using
FISDAP from both students and faculty members perspectives.
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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 �ndings 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
performed in the simulation lab verses in the clinical practice.

Conclusions
Experiential learning is a successful approach in developing the psychomotor 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 �ndings of this study provide valuable information on the usefulness
of experiential leaning in EMS education, so it is suggested that educators and policy makers to consider
this approach while strategizing policies for curriculum planning and development. Further research in
needed to explore experiential learning for psychomotor skills development in different EMS institutions
and the challenges of FISDAP tool.
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SKILLS Minimum Required Skills
Performance

Average
Skills

Achievement

Overall
Success
Rate

 

Airway management 20 6.25 26.58%  

HEALTH
ASSESSMENT

Abdominal 15 5.64 44.55%  

CVA 0 N/A  

Cardiac 0 5.45  

Cardiac
Arrest

0 1.9  

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 11.9  

Live Intubation 5 0.49  

Endotracheal Intubation 5 0.49  

Ventilations 15 7.8  

 

Table 2: Clinical Practice Student Performance in (CP 1-5) including the Internship year
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SKILLS Minimum Required Skills
Performance

Average
Skills

Achievement

Overall
Success
Rate

 

Airway management 20 38.37 85.49%  

HEALTH
ASSESSMENT

Abdominal 15 20.51 99.93%  

CVA 0 N/A  

Cardiac 0 14.46  

Cardiac
Arrest

0 5.9  

Medical 75 84.2  

Neurological 0 6.94  

Obstetrics 5 6.07  

Psychiatric 15 17.99  

Respiratory 15 23.2  

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  


