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Abstract

Nurses create an environment that enables patients to heal naturally, they maintain and promote
health, prevent disease, facilitate recovery, alleviate pain, and provide physical, mental, and social
support so that patients can live their lives to the fullest. The nursing process is a methodology to
specifically provide that care.

In emergency nursing, care is provided before a diagnosis is made or a treatment strategy is
determined. Nurses must share information with physicians and quickly provide care. Nurses are often
responsible for providing “medical assistance” by providing emergency care in accordance with a
treatment protocol and preparing for and conducting tests and examinations under the direction of
physicians. Nurses need to have an enhanced ability to respond to initial circumstances. Standardized
care is provided based mainly on routine tasks in nursing practice. In emergency nursing, there are
instances where care cannot be provided as it would be in a hospital ward. The results of that care
presumably lead to nursing practices that depend on current treatment protocols. Nevertheless, the
increased workload of nurses and the shortage of physicians over the past few years have forced nurses
to make decisions on their own, and nurses need to have an improved ability to assess care through
improved clinical reasoning and problem-solving ability in order to improve the quality of team
medical care. An education in the nursing process specific to the emergency department is required.

The nursing process has to be learned in order to provide care, and it is learned in basic education,
post-graduate education, and on-the-job training (OJT) in hospitals. The nursing process need to learn
the basics of nursing and nursing expertise. Methods of instruction vary widely. Case-based learning
(CBL) involves learning by studying cases, team-based learning (TBL) uses team learning as a method
of instruction, problem-based learning (PBL) is based on presenting problems and learning in small
groups, and simulation-based learning (SBL) uses a sophisticated simulator controlled by a computer.
Learning also occurs in clinical training.

The aims of the current study were to design a scaffolding for nurses to learn the nursing process in
the emergency department using those methods of instruction, to verify the learning effectiveness
using cognitive load theory (CLT), and to design and develop that scaffolding. CLT (Van Merrienboer
and Sweller 2010) aims to develop instructional design guidelines based on a model of human
cognitive architecture. The architecture assumes a limited working memory and an unlimited long-

term memory holding cognitive schemas; expertise exclusively comes from knowledge stored as
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schemas in long-term memory. Learning is described as the construction and automation of such
schemas. Three types of cognitive load are distinguished: intrinsic load (IL) is a direct function of the
complexity of the performed task and the expertise of the learner; extraneous load (EL) is a result of
superfluous processes that do not directly contribute to learning, and germane load (GL) is caused by
learning processes that deal with intrinsic cognitive load.

The nursing process is used as a method of solving the patient’s problems, so the instructional design
is based on a “task-centered approach,” which is an instructional strategy to learn in the context of
problems and issues that may arise in the real world. SBL is a method of instruction with a high level
of fidelity to actual situations, and tasks in nursing practice are taught as learning tasks. Acquiring
procedural knowledge is important to learning nursing. SBL is intended to have learners acquire
declarative knowledge and then procedural knowledge. Nevertheless, learning via SBL after
classroom lectures involves a large amount of information and a heavy load of learning tasks; such
learning can result in cognitive overload and it has limited effectiveness. Therefore, learning via CBL
is conducted prior to SBL and cases are designed from simple to complex cases. In addition, cognitive
feedback is incorporated to increase the effectiveness of learning. In order to learn effectively via SBL,
learning has to be intentionally designed to remove the scaffolding during CBL. In order to create
cognitive structures related to the nursing process to identify and solve a patient’s health issues,
examples of nursing are presented first, questions are next asked to create cognitive structures, and
learners then learn by imitation to help create their own cognitive structures. Finally, the content and
frequency of cognitive feedback is adjusted. This allows the scaffolding to be removed without
reducing the effectiveness of learning. The current authors have developed a learning design based on
these findings.

Chapter 1 describes the background for and the purpose of the current study and it defines the terms
used. The subjects of this study were clinical nurses. A scaffolding using effective methods of
instruction had to be devised, and it had to be designed so that it could be removed to encourage nurses
to act independently in clinical practice. The design of a scaffolding to learn the nursing process has
yet to be clearly specified, and there are no previous studies on the effectiveness of or a design for
learning the nursing process in the emergency department. Thus, the current study focused on
conducting a physical assessment, which is a pressing issue in emergency nursing, and it sought to

design learning support for a scaffolding to learn the nursing process based on the theories of
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instructional design.

The aims of the current study were to verify the effectiveness of a scaffolding for SBL and CBL to
learn the nursing process in the emergency department using cognitive load theory and to design a
scaffolding based on those findings.

Chapter 2 describes emergency care and it then explains the importance of conducting a physical
assessment in emergency nursing in light of current issues. Next, issues with training in emergency
nursing are discussed, including issues with training in emergency nursing for new nurses and ward
nurses in hospitals and issues with learning the nursing process in the emergency department. In
addition, methods of teaching the nursing process are identified based on the literature, and the need
to design a scaffolding for learning the nursing process in the emergency department is discussed.

Specialized knowledge in emergency nursing is required to expand care and improve its quality as
medical care becomes more advanced and more specialized. In emergency nursing, nurses often
collaborate with physicians. Nurses learn treatment protocols, conditions and their pathologies, and
they learn via OJT. Nevertheless, learning focused on treatment protocols alone may lead to a
misunderstanding of the purpose of nursing, misapplication of knowledge, and misdirection of the
orientation of nursing. Therefore, providing care and education based on the nursing process are
important, and nurses must be trained so that they can provide care independently.

Previous studies on the nursing process have identified methods of instruction to improve critical
thinking skills. In addition, the methods of teaching the nursing process are diverse, and numerous
studies have examined learning support to create a scaffolding to learn the nursing process.
Nevertheless, studies have mostly involved nursing students and few have verified the effectiveness
of learning the nursing process. Moreover, no studies of a scaffolding for learning have involved the
removal of that scaffolding, and none concerned learning the nursing process in the emergency
department. Thus, the design of a scaffolding for learning support to effectively learn the nursing
process in the emergency department needs to be verified.

Chapter 3 verifies the design of a scaffolding for “learning the nursing process in the emergency
department” that was implemented in an exercise on campus as part of a course for certification in
emergency nursing at University A. The chapter reviews SBL in an on-campus exercise in 2016, it
specifies issues with that learning, and it identifies learning support as a scaffolding to learn the nursing

process in an on-campus exercise in 2017.
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In 2016, learning nursing consisted of classroom lectures on emergency nursing followed by two
practice sessions (90 minutes each) using SBL. A rubric assessment of case reports on the nursing
process indicated that the average score was as low as 68% and that 32% of the trainees mastered 80%
or more of the content. An analysis using CLT suggested that the capacity of the trainees’ working
memory was overloaded. Therefore, CBL was implemented prior to SBL and cognitive feedback was
provided after SBL and CBL. As a result, the effectiveness of learning the nursing process improved
significantly from that in 2016, and the number of trainees who mastered 80% or more of the content
increased to 89.7%. A scaffolding was instructionally designed to learn the nursing process. First, the
design implemented CBL, which has a low level of fidelity to actual situations, and then it
implemented SBL, which has a high level of fidelity to actual situations. In addition, learning needs
to be designed sequentially, starting with simple cases and then moving on to complex cases.
Incorporating the instructional component of cognitive feedback after CBL and SBL allowed students
to identify issues based on questions from the instructor and it allowed them to create cognitive
structures. Implementing CBL prior to SBL and providing cognitive feedback allowed students to
learn within the capacity of their working memory and it avoided cognitive overload, which led to
effective learning.

Chapter 4 validates the methods of CBL described in Chapter 3. “A scaffold” for CBL of the
nursing process in the emergency department was analyzed based on CLT, and the usefulness of that
learning was examined. Training in CBL of the nursing process in the emergency department was
conducted as 3 hours of online (Zoom) learning en masse for 346 nurses certified in emergency care.
During training, the nursing process was illustrated in a case of “chest pain,” and then nurses engaged
in guided learning about a case of syncope (hematemesis) using a worksheet created in accordance
with “a systematic approach to solving problems in emergency nursing.” In addition, examples (of
cases) were given while providing feedback on responses to multiple-choice questions on the
worksheet. After the training, based on the subjective cognitive load scale developed by Leppink et
al., the nurses were surveyed (with responses on a Likert scale from 0-10) regarding the load imposed
by learning tasks (IL), an inadequate instructional design (EL), and cognitive resources to facilitate
learning (GL).

Confirmatory factor analysis of the subjective cognitive load scale indicated a good fit: the factors

IL, EL, and GL affect corresponding items. The path coefficient for the correlation between EL and



IL was .80 (p<.001), the direct effect from EL to GL was -.97 (p<.001), and the direct effect from IL
to GL was .64 (p<.001). The correlated effect from IL to GL via EL was -.78 (=.80 x-.97), which was
higher than the direct effect from IL to GL. On the subjective cognitive load scale of this training, IL
was 2.71 £ 1.78 (M £ SD), EL was 2.30 + 1.81, and GL was 8.15 + 2.03. Results suggested that the
low IL and EL were responsible for the high GL. The design of a CBL scaffolding for nurses to learn
the nursing process in the emergency department reduced the load of an inadequate instructional
design and it alleviated the complexity of learning, thus facilitating learning. Results suggested that
this learning was useful.

Chapter 5 confirms that learning nursing based on plans to teach the nursing process via SBL and
CBL as described in Chapters 3 and 4 needs to be designed as a task-centered approach. Chapter 5
reorganizes tasks in nursing practice as learning objectives, i.e., learning tasks. Procedure analysis was
performed with the practice of emergency nursing as the superordinate goal, and hierarchical analysis
and cluster analysis were performed with intellectual skills and verbal information, which are the basis
of motor skills, as subordinate goals. An instructional curriculum map (ICM) was created, learning
was structured, and the curriculum was depicted. In addition, a scaffold for CBL of the nursing process
in the emergency department via e-learning was designed in accordance with the “systematic approach”
devised in Chapter 4, and 52 nurses in the emergency department participated in e-learning. Nurses
took “basic emergency nursing” as a prerequisite for CBL and were then surveyed (with responses on
a Likert scale from 0-10). The development of a subjective cognitive load scale was explored, and
then the cognitive load of CBL via e-learning and whether learning’s effectiveness was sustained were
determined.

In e-learning, a case was presented for each of the 4 tasks (T), and a case report on the nursing
process was submitted at the end of T 2-4. As scaffolding, T1 provided examples of care, it involved
creating a worksheet based on a systematic approach like in Chapter 4, and it administered a quiz. T2
generated quiz questions from the worksheet, and it assigned written questions to assess care. T3
involved written questions to assess care based on learning by imitation, and the scaffolding was
removed in T4. Cognitive feedback was provided regarding the written questions to assess care and
case report. The cognitive feedback provided while the scaffolding was removed was adapted to
students’ abilities to avoid cognitive overload. Learning support was adjusted based on the content and

frequency of that feedback.
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During development of the subjective cognitive load scale, exploratory factor analysis (principal
axis factoring and Promax rotation) was performed and 3 factors — IL, EL, and GL — were identified.
Cronbach’s a was .931 for the IL, .922 for the EL, and .986 for the GL, confirming internal consistency.
The scale indicating the subjective cognitive load of each T indicated that T2 had a moderate IL
(M+SD=5.28+1.80). The cognitive load was significantly higher in T2 than in T1 (3.64+2.14) and
significantly lower in T4 (3.61+1.81). The EL was low in all of the T (2.0 or lower), and the GL was
high in all of the T (8.0 LA_I). A rubric assessment of case reports (100 points) yielded high scores in
all of the T (97 points or higher), and significance differences between T were not noted.

The designed scaffolding for CBL of emergency nursing optimized the GL for the IL by keeping
the EL low and limiting the entire cognitive load so that it does not overwhelm cognitive resources.
Results suggested that highly effective learning was sustained in all of the T and that learning was
effective.

Based on the results in Chapters 2 to 5, Chapter 6 designs a scaffolding for learning the nursing
process in the emergency department and it describes the prospects for this research.

The following aspects of designing a scaffolding for learning the nursing process in the emergency
department are proposed:

1) Learning objectives
@  Tasks in nursing practice are designed as learning tasks.
@ AnICM is prepared with tasks in the practice of emergency nursing as superordinate goals
and specified subordinate goals needed to achieve those goals.
2) An instructional approach and sequencing of cases
(® An instructional approach to learning tasks is devised with a gradually increasing level of
fidelity to actual situations, starting with an instructional approach with a low level of
fidelity to those situations.
@ Cases are designed from simple to complex cases.
3) Creating cognitive structures
(® Cognitive strategies to solve problems are specified, and a “systematic approach to solving
problems in emergency nursing” is created.
(® A worksheet is created based on the “systematic approach to solving problems in emergency

nursing.”
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@ If there are numerous learning tasks in the “systematic approach to solving problems in
emergency nursing,” they are divided into several phases, and learning tasks are designed
so that a single phase can be learned as a chunk.

4) A scaffolding for CBL

Examples are designed to indicate cognitive structures

(@ The worksheet is used to design quizzes (questions) to help create cognitive structures
Learning by imitation is designed to help learners create their own cognitive structures.

@ Cognitive feedback is designed as a process of diminishing support.

@ Cognitive feedback is designed as a process of scaffolding, from enhanced learning support

to removal of that support, and the content and frequency of that feedback is adjusted in
accordance with students’ abilities.

In the future, the current authors plan to verify the scaffolding designed in this study in other areas

of nursing and they plan to develop the scaffolding to learn the nursing process to improve the skills

and knowledge of more nurses and nursing students.
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