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Purpose: Nurses play an important role in ensuring patient rehabilitation and are involved in all aspects of multidimensional rehabilitation.
Therefore, strengthening rehabilitation nursing education is vital to ascertain high-quality rehabilitation and optimum outcomes. This study
examined the effectiveness of a new teaching reform—a modified Six-Sigma-based training program—against a conventional educational
program on rehabilitation specialist nurses’ core competencies, post-training performance, and satisfaction. Methods: A quasi-randomized
controlled trial was conducted to assess the effectiveness of the modified training program. We recruited 56 learners from the 2020 train-
ing course at the Hunan Rehabilitation Specialist Nurse Training Base as the control group. Sixty learners from the base’s 2021 training
course were recruited as the intervention group. Data were collected in a consistent manner from both groups after the training program
was implemented. Results: Those who underwent the modified training program showed better improvement in all core competencies than
those who underwent the conventional training program (p < .05); the scores for theoretical knowledge, clinical nursing lectures, reviews,
and nursing case management improved significantly following the teaching reform (p < 0.05). Further, overall satisfaction as well as base
management and theoretical teaching satisfaction improved significantly (» < .05). Conclusion: The modified training program strengthens
rehabilitation nurses’ base management abilities; enhances their core competencies; expands their interest in and breadth, depth, and
practicability of theoretical courses; and updates the teaching methods.
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INTRODUCTION role in reducing functional impairment, promoting functional
recovery, reducing complications, improving patients quality

1. Backgroud ) ] )
of life, and enabling them to return to society as soon as

Given Chinese patients growing demand for medical treat—
ment, cultivating high—quality rehabilitation specialist nurses
is a major task of the China Nursing Career Development
Plan (2016~2020) [1], which is of great significance in de—
veloping specialist nurse teams and improving the quality of

specialist nursing. Rehabilitation nurses play an important

possible [2]. However, currently, there remains a shortage of
rehabilitation nurses in many developing countries and poor
areas of the world [3]. In China specifically, the existing re—
habilitation nurses lack systematic knowledge and skills in
rehabilitation specialties, thus not meeting the patients reha—

bilitation needs [4,5]. Therefore, improving nurses rehabili—
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tation skills is an urgent task.

Rehabilitation nursing is a well-developed specialty in
many countries. However, rehabilitation nurses training in
developing countries and some distressed areas, including
China, is still in the exploratory stage [6-8], and many
grassroots hospitals in China have not yet established reha—
bilitation medicine departments or are currently in the pre—
paratory phase [9]. The Rehabilitation Nursing Committee of
the Chinese Society of Rehabilitation Medicine was the first
to start a nationwide training course for rehabilitation spe—
cialist nurses in 2013, in which recruited nurses worked for
more than three years in rehabilitation departments [10].
This course required learners to finish four weeks of theory
and six weeks of clinical practice training. In their training
model, the committee also pioneered a specialist nurse re—
certification system that compels learners to place more em—
phasis on further specialist studies after a short period of
training. Learners must pass reassessment and certification
after two years to obtain a “Rehabilitation Specialist Nurse
Certificate” Further, since 2012, training courses for reha—
bilitation nurses have been held in various provinces and cit—
ies in China [11,12]. However, most training courses that in—
clude basic rehabilitation nurse training emphasize skill pro—
ficiency over educational skills, critical thinking, academic
development, and leadership [13]. The Rehabilitation Special—
ist Nurse Training Base in Hunan, China, has recruited re—
habilitation specialist nurses nationwide since 2015. To pro-—
mote the widespread adoption of rehabilitation nursing across
all regions, the screening criteria for admission into rehabili—
tation specialist education programs in China are kept rela—
tively low [14]. Due to the fact that some hospitals in remote
areas of China have not yet established rehabilitation depart—
ments, many learners who participated in the Hunan Provin—
cial Rehabilitation Specialist Nurse Training Course of China
in 2019 came from neurology, neurosurgery, respiratory
medicine, orthopedics, and other related departments.
Nurses from different departments have different knowledge
reserves in rehabilitation nursing and there are also signifi—
cant differences in the rehabilitation content of patients with
functional impairments among different departments,which

has led to an uneven reserve level of professional knowledge
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and different learner training needs. This has led to great
difficulties in specialized teaching [15], as the conventional
training method does not always meet the needs of rehabili—
tation specialist nurses or lead to an improvement in their
core competencies, in turn, leading to diminished satisfaction
with training among learners [16].

The American Association of Rehabilitation Nurses [17]
states that rehabilitation specialist nurses core competencies
are their ability to promote healthy living, provide nursing
intervention, ensure interprofessional nursing, and exhibit
leadership skills. The International Council of Nurses defines
core competencies as personal attributes, including knowl—
edge, skills, and attitudes [18]. A study [19] has identified
some areas of the core competency framework for specialist
nurses, including clinical care delivery, leadership and man—
agement, ethical decision—making, expert guidance, and the
ability to conduct clinical research, provide consultations, and
collaborate with others. It is also important to emphasize that
direct clinical care provision is a central aspect of specialist
nurses roles, distinguishing them from individuals involved
in nursing education or management. In the context of the
American Nurses Association assessment of nurses compe—
tencies, the content of the modified Six—-Sigma—based train—
ing program is mainly based on scoring learners core com—
petencies, theoretical knowledge, operational skills, clinical
nursing lectures, reviews, and nursing case management
skills [20].

The Six Sigma methodology is an American innovation
based on the development of total quality management [21].
This approach includes many pioneering achievements at the
forefront of management and is a rigorous, focused, and effi—
cient method to improve a company’s process management
quality [22]. Six Sigma management is a process—advancing
method rather than a quality program and can be used to
analyze processes, quantify process characteristics from the
status quo to the target, identify process goals and require—
ments, and discover methods and entry points for quality
improvement [23]. Shah & Emerick [24] advocated the fu—
ture use of Six Sigma to ensure patient safety, acquire qual—
ity improvements in anesthesiology, and address the growing

healthcare—related challenges. Pocha [25] applied Six Sigma
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tools to optimize the nursing management process and im—
prove patient satisfaction. Reportedly, lean Six Sigma tech—
niques can reduce the duration and variability of patient in—
clinic time and increase service capacity in outpatient oph—
thalmology clinics without additional resource input [26].
Davidson et al. [27] pointed out that this methodology is also
beneficial for continuous quality improvement in the educa—
tion field and summarized the critical success sectors and
barriers of Lean Six Sigma in higher education. Vaughn et
al. [28] used the Six Sigma define, measure, analyze, im—
prove, and control (DMAIC) strategy as a systematic ap—
proach to root cause analysis in their quality improvement
course for orthopedic residents and achieved good results.
Therefore, to promote the popularization and development
of rehabilitation specialist nurses, as well as enhance the
quality of their training, the rehabilitation specialist nurse
training base in Hunan Province adopted the Six Sigma
method in a teaching reform to explore the effects of short—
term rehabilitation specialist nurse training and provide
valuable insights for developing countries and distressed ar—

eas.

2. Purpose and hypothesis

The purpose of this study was to examine the effect of the
modified Six—Sigma-based training program against a con—
ventional educational program on rehabilitation specialist
nurses core competencies scores, post—training perfor—
mance, and satisfaction.

The hypotheses are as follows: The modified training pro—
gram based on the Six Sigma methodology is likely to im—
prove rehabilitation nurses training satisfaction and enhance

the cultivation of their core competencies.

METHODS
1. Study design

The DMAIC process improvement method is an important
part of the Six Sigma methodology and defines concrete in—
terventions based on five steps: definition, measurement,
analysis, improvement, and control. The duration of the in—

tervention in this study was two months, that is, one month
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each for clinical practice and theoretical lectures, of which
clinical practice was seven hours a day, five days a week,
while theoretical lectures were forty—five minutes per ses—
sion, two credit hours per course. Through the five steps of
the Six Sigma DMAIC strategy, we improved training quality
in three aspects: base management, theoretical teaching, and

practical training.
2. The modified six-sigma-based training program

1) Definition phase

Identify critical to quality (CTQ) characteristics that affect
product quality, performance, customer satisfaction, process
improvement needs, and targets for improvement.

The Six Sigma methodology teaching reform team was
composed of the head teacher, director of the practical base,
director of the theoretical base, and all the teachers who
participated in the course. The head teacher was responsible
for collecting data on learners’ satisfaction with the courses
and teachers and evaluating the learners’ core competencies.
The teachers were responsible for providing feedback on
learners’ classroom performance, and the directors of the
theoretical and practical bases were responsible for coordi—
nating and organizing the reform of the teaching plan. The
detailed training project charter consisting of questions, tar—
gets, and CTQ attributes was used. The targets of the
teaching reform included meeting the learners’ learning
needs, improving learners satisfaction, and improving their
core competencies as rehabilitation specialist nurses. The

CTQ of the education reform focused on the latter two.

2) Measurement phase

Measure the process, establish the baseline and expected
goals, and compare effectiveness before and after implemen—
tation.

During the measurement phase, we collected both learn—
ers and teachers opinions and suggestions regarding the
rehabilitation specialist nurses’ training before and after the
educational reform to identify the deficiencies in the training.

The following data were collected for each learner:

» Demographic data, including age, years of work experi—

ence, designation, work department, educational back—
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ground, and professional title.
« Specialist nurses core competencies.
« Rehabilitation specialist nurses’ satisfaction with training.
* Theoretical knowledge, operational skills, reviews, clini—
cal nursing lectures and nursing case management

Scores.

3) Analysis phase

Utilize statistical analysis tools to analyze the data col-
lected to identify the critical factors influencing the process.

In this phase,we have compiled the opinions and sugges—
tions of learners and teachers and conducted a teaching
analysis meeting for rehabilitation specialist nurses to iden—
tify the reasons for the problems in the training of rehabili—
tation specialist nurses in recent years. We summarized the
problems and reasons from three aspects and proposed
countermeasures: training base management, theoretical
teaching, and practical training. Further details are listed in
Table 1.

4) Improvement phase

Discover ways to eliminate or reduce critical influence fac—
tors, evaluate implementation risks, and verify the effective—
ness of improvements.

We proposed solutions to solve the problems in traditional
teaching mode that emerged from the analysis. We unified
each suggested aspect and formulated the best improvement
plan, which included optimizing workflows and designing fo—
cused training programs for difficult problems. The details of
the training and teaching reform programs for rehabilitation

specialist nurses are shown in Table 1.

5) Control phase

Development of a control plan and definition of monitoring
methods to sustain improvements and achieve the desired
objectives.

The researchers organized seminars for learners to collect
real-time feedback on teaching training and adjusted the
training plan according to real—time teaching feedback and
seminars. Some training plans would be adjusted based on

the the feedback to ensure the reform plan is implemented
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according to the Six Sigma method.

Emphasis was placed on skills assessment, and the evalu—
ation indicators of training effectiveness included theoretical
knowledge, operational skills, clinical nursing lectures, re—
views, nursing case management, core competencies for re—

habilitation specialist nurses, and trainee satisfaction.
3. Setting and sample

This study was conducted as a quasi—randomized con—
trolled trial organized by the government during the 2020
and 2021 academic years, with a limited number of partici—
pating trainees. All students attending the training course at
Hunan Provincial Rehabilitation Specialist Nurse Training
Base (HRSNTB) were eligible for participation, and there
were no exclusion criteria for learners. The control group
consisted of 56 learners who participated in the 2020 train—
ing course at the HRSNTB, whereas the intervention group
included 60 learners from the HRSNTB’s 2021 training
course. In total, 116 participants were included in the study.
All participants were fully engaged in the study and there
were no drop—outs during the five steps. The data were col—
lected in the same way for both groups after implementing
the modified Six—Sigma—based training program. The effects
of these two methods on the rehabilitation specialist nurses’
training were compared by evaluating the nurses pre— and
post—intervention core competencies and satisfaction scores.
The learners performance in terms of theoretical knowl—
edge, operational skills, reviews, clinical nursing lectures,
and nursing case management post—training was also com—
pared between the two groups. All the learners participated
voluntarily in this training and no ethical issues arose. As
shown in Table 2, all 116 learners originally in the study
completed training and acquired rehabilitation specialist
nursing certifications. There were no statistically significant

differences in the basic data between the two groups (p> 05).

4. Data collection

1) General information questionnaire
The general information questionnaire included questions
on age, years of work experience, designation, work depart—

ment, educational background, and professional title.
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Table 1. Analysis of Deficiencies in the Training of Rehabilitation Specialist Nurses and Training and Teaching Reform Program for Rehabilitation
Specialist Nurses

LS Problems Reasons Traditional teaching mode Contents of teaching reform
aspects
Training (@ Some students Lack of reward (D The theory lecturers were (@ The teachers for theory were re-selected by the Hunan Provincial
base have a negative and punishment recommended by major Specialist Nursing Quality Control Center (HPSNQCC)
manage- attitude toward mechanisms for hospitals in the province @ The quality control center of Hunan Province unified the qualification
ment learning learning @ Six hospitals were selected selection of the training and practice base for rehabilitation specialty
@ The theory Theory teachers as practice bases by nurses all through the province and added a new hospital as a practice
teachers' class are all part-time HPSNQCC from all over the base, based on the original seven practice bases
time is not teachers, and province ® Revised the "Training Manual for Rehabilitation Specialist Nurse
co-ordinated their schedule is ® Use the "Training Manual Training Learners,” quantified the selection score table for outstanding
with the class uncertain for Training Learners of learners, added a score table for learners' theoretical learning and
schedule Lack of Rehabilitation Specialty practical learning performance, and issued a certificate of completion
® The teaching homogeneous Nurses," issue certificates according to the learning performance score table as appropriate
mode, learning management and select excellent learners @ The “Rehabilitation Specialist Nurse Training Theory Syllabus” has
content, and according to the evaluation been formulated according to the needs of the learners. The course
assessment of theory and practical content further increases the hours of rehabilitation nursing research
questions of the teachers and teaching modules and strengthens the training of learners’
practice base are @ Theoretical teaching scientific research ability and teaching ability
inconsistent courses are designed ® Formulated the “Rehabilitation Specialist Nurse Training Practice
according to the contents Teaching Syllabus and Practice Arrangement Instructions” and the
of rehabilitation specialties "Hunan Provincial Rehabilitation Specialist Nurses Training Practice
(® Each practice base designs Manual” to clarify the specific practice and assessment content
their own practice teaching Based on the traditional training model's original rehabilitation
nursing practice content, the practice hours for rehabilitation nursing
management, nursing education, and nursing research were added
Theoretical (@ The courseware  Some theory ( Assign teaching tasks to (@ According to the teacher's professional direction and willingness
teaching of some teachers have teachers according to the to choose the teaching topic, formulated the “Theoretical Teaching
theoretical been transferred content of rehabilitation Requirements for the Rehabilitation Specialist Nurse Training Course”
courses is from their clinical nursing specialties, and to standardize the teaching requirements. The instructor develops
outdated positions, and their review teachers' courseware the courseware according to the theoretical syllabus and teaching
@ Some of the knowledge systems (@ Take offline classes. The requirements and submits it to the training base for review one week
courses did not have not been lecture time is adjusted in advance
meet the needs updated in a long according to the teachers'’ @ According to the course schedule, the time is flexible, and teaching
of the learners time time. Theory time is 4 is mainly offline, combined with online teaching for theoretical
Teaching goals are weeks, including 140 credit teaching. In principle, no course adjustment is allowed. The theoretical
inconsistent with hours time matches the traditional teaching time, a total of 4 weeks and
learners' needs ® Adopt multimedia teaching 140 hours
method (® According to the needs of the learners and based on the traditional
@ At the end of the classroom teaching method, the rehabilitation specialist operation
theoretical teaching, demonstration method has been added to further deepen the learners'
the final examination is understanding of the theoretical knowledge of the relevant specialties

conducted, and the score of and enhance the practical focus of the course
the final examination > 60 @ Emotional teaching was integrated into professional theory teaching
is qualified For example, in teaching for occupational therapy, teachers guide
learners emotionally through the case of “the rehabilitation process
of a hero who was disabled because of saving people” to stimulate
learners' interest in learning occupational therapy and enhance their
empathy for patients
® Formulated the “Real-Time Teaching Feedback Form for Theory
Teaching” to receive feedback on learners' opinions on the theoretical
teaching in real time
(® Based on the original entrance theory test and graduation theory test
in the traditional training model, the theory assessment will include
a mid-term theoretical test. Scores on both the mid-term and final
examinations are > 60
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Three
Problems Reasons Traditional teaching mode Contents of teaching reform
aspects
Practical @ There are The content of @ Learners are equally @ Learners and the person in charge of each practice base fill in their
training insufficient rehabilitation distributed by the training respective volunteer form and the number of learners recruited by the
practical specialist nursing base to practice bases for practice base, and the practice allocation is determined according to

@ There are too

internship
(@ The duration of clinical

opportunities
in the practical

practice has
increased, and
the practice
time schedule is

stage practice was 4 weeks,
including 140 credit hours
insufficient ® The practical teaching
The distribution
of practice is
unsuitable, the
number of learners
is high, and the

number of practice

many learners
in individual method is used for learners
to study with a teacher
during rehabilitation
nursing work

@ The training on reviews,

practice bases,
which affects
the impact of
practice teaching
clinical nursing lectures
bases is insufficient and nursing management is
assigned 8 credit hours in
internship program
® One operation is
randomly selected
from the rehabilitation
specialized nursing
operation techniques for
assessment, and a score >
80 is qualified. The score of
clinical nursing lectures and
nursing case management =
80 is qualified. The score of
views 2 60 is qualified

the learners’ practice volunteers and the practice base recruitment
plan

(@ Each practice base formulates a clinical teaching plan according to
the practical syllabus one week before the trainee’s clinical practice
and submits it to the Hunan Provincial Rehabilitation Specialist Nurse
Training Base for review

® The clinical practice time was extended to 8 weeks including 280
credit hours

@ Incorporated the social participatory teaching method for practical
teaching and allowing learners to enter the community and fully
understand the living conditions of rehabilitation patients returning
to society triggers learners to reflect on the difficulties faced by
rehabilitation patients returning to society, and explored the value of
continuing rehabilitation care

(® The case teaching method applied to operational skills training to
increase the practicality of specialized operations

® Formulated the "Practical Teaching Feedback Form" to receive
feedback from learners regarding the practical teaching in real time

(@ The training duration of reviews, clinical nursing lectures and nursing
management were extended to 32 credit hours in the internship
program, and one-to-one teacher guidance of the above tasks was
arranged for each learner

Unified the scoring standards for operation assessment, review
assessment, nursing case management assessment, and clinical
nursing lectures assessment. Two operations were randomly selected
from the rehabilitation specialist nursing operation techniques for
assessment, and scores > 80 were considered qualified. Clinical
nursing lectures and nursing case management scores > 80 were
considered qualified, and a review score > 60 was considered qualified

Table 2. Comparison of Basic Information of the Two Groups of Participants

Control group Intervention group

Variables Categories (n = 56) (n = 60) tly Z p
M + SEorn M+ SEorn

Age (yr) - 31.59 + 4.69 31.90 + 4.26 -0.37 .709

Years of work experience (yr) - 6.25 + 3.34 7.12 + 4.67 -1.142 256

Designation Head nurse 5 7 0.23 .628
Nurse 51 53

Work department Rehabilitation department or rehabilitation hospital 23 32 1.75 .186
Other related departments 33 28

Educational status College diploma n " -0.18 .858
Bachelor's degree or above 45 49

Professional title Senior nurse 31 25 - 1.47 142
Supervisor nurse 25 35

M = Mean; SE = Standard error.
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2) Core competency questionnaire

The questionnaire was compiled by Wang [29] and includes
69 items: 8 first-level indexes, 21 second-level indexes, and
66 third—level indexes. The first-level indexes include pro—
fessional rehabilitation nursing ability, educational guidance
ability, ability to communicate and collaborate, critical think—
ing skills, professional development capability, professional
quality, ability to support and supervise, and rehabilitation
nursing management ability. Professional rehabilitation nurs—
ing ability includes the ability to acquire knowledge about re—
habilitation and other relevant professional knowledge, and
the ability to perform rehabilitation techniques; it contains 23
questions. Educational guidance ability includes health educa—
tion, clinical teaching, and rehabilitation guidance competen—
cies; it contains 11 questions. The ability to communicate and
collaborate includes communication and teamwork skills and
contains seven questions. Critical thinking skills include re—
habilitation assessment skills, analytical decision—making
skills, and rehabilitation evaluation skills, and contains eight
questions. Professional development capability includes the
ability to innovate in nursing research and personal profes—
sional development and contains five questions. Professional
quality includes professional identity, empathy, and responsi—
bility, and contains three questions. The ability to support
and supervise includes encouraging support and monitoring
guidance and contains five questions. Rehabilitation nursing
management ability includes planning, organizational and co—
ordination, and quality control skills in rehabilitation care; it
contains seven questions. The items were answered using a
5—point Likert scale (5 = completely agree, 4 = basically
agree, 3 = uncertain, 2 = basically disagree, and 1 = totally
disagree). The Cronbach’s o, coefficient of the questionnaire’s
overall index system was .966. The Cronbach’s o coefficient
of the first-level index was between .805 and .948 and that

of the second-level index was between 714 and .983.

3) Training satisfaction questionnaire

We used a satisfaction questionnaire designed by the re—
searcher to assess the rehabilitation nurses’ satisfaction with
their training. The researchers selected the following four

items to explain rehabilitation nurses satisfaction: (1) overall
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satisfaction, (2) satisfaction with base management, (3) sat—
isfaction with theoretical instruction, and (4) satisfaction with
clinical practice. Each question was graded on a scale of 1~2
points, 1 meaning “satisfactory” and 2 meaning “fair/unsat—
isfactory.” The reliability of this study was Cronbach’s
o =0.987.

4) Scores for operational skills, theoretical knowledge,
reviews, clinical nursing lectures, and nursing case
management

The difficulty levels of the two groups theoretical knowl—
edge tests were the same, and we adopted a unified scoring
standards system (100—point) to assess operational skills,
reviews, clinical nursing lectures, and nursing case manage—
ment. The learners theoretical knowledge, operational skills,
clinical nursing lectures, and nursing case management
scores had to reach at least 80 points, and the learners re—
views required a score of at least 60 points. The assessment
papers for theoretical knowledge, operational skills, clinical
nursing lectures, reviews, and nursing case management
were developed in strict accordance with the requirements of
the Nursing Teaching Assessment Regulations. The investi—

gators were uniformly trained.
5. Data analysis

Statistical analyses were performed using SPSS Statistics
(version 22.0, IBM, Armonk, NY, USA) software. Categorical
data are presented as case counts and percentages, and a
t—test or rank sum test was used for comparisons between
the two groups. Measurement data were represented by
(¥ £ 5), and the comparison was made by two—sample t—test
or variance analysis. Statistical significance was set at p<.05.

The core competencies of the rehabilitation specialist
nurses in the two groups were evaluated using directly dis—
tributed paper questionnaires for surveys from pre— to post—
test. Differences in training satisfaction between the two
groups of learners after training were also evaluated. After
training, operational skills, theoretical knowledge, reviews,
clinical nursing lectures, and nursing case management were

compared between the two groups.
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6. Ethics considerations

All study participants were trainees of the HRSNTB who
gave their informed consent to the study content and specific
assessment indicators, which were collected in terms of age,
years of work experience, work sector, educational back—
ground, and title, and assessment indicators, including theo—
retical knowledge, operational skills, clinical nursing lectures,
reviews, and nursing case management scores. The study
was conducted in accordance with the Declaration of Helsinki
and approved by the Research Ethics Committee (No.
LC2022105).

RESULTS
1. Core competencies

After the modified Six—Sigma—based training program,
participants in the intervention group showed significant im—
provement on all the core competencies. Compared to the

control group, the intervention group showed significant im—

provement in professional rehabilitation nursing ability
(t = 16.83, p<.001), critical thinking skills (t = 20.99,
p<.001), educational guidance ability (t = 16.61, p<.01), abil—
ity to support supervision (¢ = 18.04, p<.001), ability to com—
municate and collaborate (t = 19.61, p<.001), rehabilitation
nursing management ability (t = 14.74, p<.001), professional
development capability (t = 2.16, p = 03), and professional
quality (t = 13.89, p<.001) following the intervention. More—
over, the participants in the intervention group showed sig—
nificant improvement in professional rehabilitation nursing
ability (t = 25.92, p<.001), critical thinking skills (t = 18.17,
p<.001), educational guidance ability (t = 21.41, p<.001),
ability to support supervision (t = 24.66, p<.01), ability to
communicate and collaborate (t = 21.07, p<.001), rehabilita—
tion nursing management ability (t = 14.67, p<.001), profes—
sional development capability (t = 5.32, p<.001), and profes—
sional quality (t = 22.12, p<.001) between the pre— and post—
tests (see Table 3).

Table 3. Comparison of the Scores of the Core Competencies of Rehabilitation Specialist Nurses between the Two Groups

Pre (T0) Post (T1) Difference
[tems Groups t' p —_— t p
M + SE M + SE M + SE
Rehabilitation professional Con. 53.55 + 8.02 65.82 + 7.98 10.25 <.001 218+ 164 1683 <.001
nursing ability Int. 55.73 + 9.61 87.68 + 5.92 2592 <.001 21.86 + 1.30
Critical thinking skills Con. 19.75 + 2.40 19.96 + 2.52 2.46 017 048 +0.57 2099 <.001
Int. 20.23 + 3.66 30.22 + 2.73 18.17 <.001 10.25 + 0.49
Educational guidance ability Con. 25.39 + 3.58 30.43 +3.19 12.26 <.001 0.82 + 0.78 16.61 <.001
Int. 26.22 + 4.72 40.05 + 3.05 21.41 <.001 9.62 + 0.58
Ability to support supervision Con. 12.48 + 1.66 14.32 + 1.71 8.70 <.001 0.17 £ 0.33 18.04 <.001
Int. 12.65 + 1.93 19.58 + 1.43 24.66 <.001 5.26 + 0.29
Ability to communicate and Con. 18.18 + 2.17 19.29 + 2.12 5.21 <.001 -0.25+047 19.61 <.001
collaborate Int. 17.93 + 2.89 26.80 + 2.01 21.07 <.001 7.51 + 038
Rehabilitation nursing Con. 17.20 + 2.14 17.34 +2.28 0.82 414 0.19 + 0.42 1474  <.001
management ability Int. 17.38 + 2.41 2448 + 2.93 14.67 <.001 7.14 £ 0.49
Professional development Con. 11.50 £ 1.71 11.55 + 1.56 0.52 .606 —-0.48+0.34 2.16 .033
capability Int. 11.02 + 1.96 1212 +1.24 5.32 <.001 0.56 + 0.26
Professional quality Con. 8.61 + 1.33 9.63 + 1.02 7.48 <.001 -014+022 1389 <.001
Int. 8.47 + 1.08 12.67 + 1.31 22.12 <.001 3.04 £ 0.22
Total score Con. 166.77 + 18.01 188.80 + 13.89 17.97 <.001 2.87 +4.08 24.15 <.001
Int. 169.63 + 25.50 253.33 + 14.88 25.72 <.001 64.53 + 2.67

t' = Paired t-test; t* = Independent t-test; Con. = Control group (n = 56); Int.= Intervention group (n = 60); M = Mean; SE = Standard error; T0 =

Pre-test; T1 = Post-test.
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2. Professional competence

All the participants completed the training program. In
Figure 1, the scores (labeled on the y—axis) are broken down
by each of the five aspects (labeled on the x—axis). The
scores per aspect are represented on the graph, with the
boxes indicating interquartile deviation and the marker in the
middle of the box indicating the median score. The dotted
lines or “whiskers” protruding from the top and bottom of
the boxes indicate the minimum and maximum scores for
the five aspects of the participants. Additionally, operational
skills, reviews, and clinical nursing lectures each have one

outlier represented on the graph by small dots at the low end
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Figure 1. Comparison of scores of operational skill,
theoretical knowledge, reviews, clinical nursing lectures,
. *
and nursing case management. p < 0.05.
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of the scores. At the time of intervention termination, the
scores for theoretical knowledge, reviews, clinical nursing
lectures, and nursing case management were significantly
higher in the intervention group than in the control group
(p< 05), while operational skills scores were not statistically
significantly different between the two groups (Z = - 142,
p = .156).

3. Satisfaction with the training

As shown in Table 4, at the time of the intervention, base
management satisfaction, theoretical teaching satisfaction,
and overall satisfaction were significantly higher in the in—
tervention group than in the control group (p<.05), while the
difference in the clinical practice satisfaction scores between

the two groups was not significant.

DISCUSSION
1. Improvement in the core competencies

Although studies have investigated the effects of training
programs on teaching clinical skills in rehabilitation nursing
[13], few have discussed the training effectiveness of core
competencies for specialized nurses. A systematic and pro—
fessional rehabilitation nursing education program is import—
ant to promote nurses understanding of and professional de—
velopment in the rehabilitation nursing profession. The re—
sults of this study show that the conventional teaching model
was not effective in improving learners’ rehabilitation nursing
management and professional development abilities, while the
modified Six—-Sigma—based training program promoted all

dimensions of the rehabilitation specialist nurses core com—

Table 4. Comparison of Degree of Satisfaction between the Two Groups of Learners after Training

Base management

Theoretical teaching

Clinical practice Overall satisfaction

. Fair or . Fair or . Fair or . Fair or

Groups Satisfactory . Satisfactory ) Satisfactory . Satisfactory .
unsatisfactory unsatisfactory unsatisfactory unsatisfactory
n (%)

Control group (n = 56) 48 (85.7) 8(14.3) 46 (82.1) 10 (17.9) 49 (87.5) 7(12.5) 47 (83.9) 9(16.1)
Intervention group (n = 60) 59 (98.3) 1(1.7) 58 (96.7) 2 (3.3) 57 (95.0) 3(5.0) 59 (98.3) 1(1.7)
%2 4.802 6.588 1.226 59N
p .028 .268 .015

https://jkan.or.kr

https://doi.org/10.4040/jkan.22122



Application of Modified Six-Sigma-Methodology-Based Training Program in Rehabilitation Nurse Specialists 421

petencies. This is consistent with the study by Xiao et al. [30],
which showed that the Six Sigma methodology can improve
teaching quality in pediatric nurse training. A study con—
ducted at a private hospital in Ireland demonstrated that the
introduction of the Six Sigma model into a basic life support
training program for medical staff led to improved satisfac—
tion among participants. Furthermore, the study revealed
that the implementation of the Six Sigma model significantly
reduced the training time and costs for both the training de—
partments and instructors involved [31].

The defects and deficiencies existing in conventional
teaching were fully understood in the measure-—
ment—and—analysis stage of the Six Sigma management
model, and teaching evaluation was standardized during the
improvement stage [26], which resulted in improved teaching
quality. Moreover, various assessment indicators were unified
and quantified to ensure the scientific nature and rationality
of the teaching effect evaluation. Standardized teaching eval—
uation has been widely implemented in nurse training pro-—
grams across many countries because it provides an effec—
tive and objective method for assessing teaching effective—
ness [32,33]. Furthermore, in the improvement stage, the
practice content of the relevant core competencies was added
to the practice outline to ensure that training for various core
competencies, such as education guidance, rehabilitation
nursing management, and professional development abilities,
was no longer limited to theory. In addition, a teaching feed—
back mechanism was established throughout the training to
allow theoretical and practical teachers to reflect on and ad—
just their teaching plans in a timely manner, which promoted
improvements in teaching quality.

We extended the training period for education reform. Af-
ter completing the modified Six—Sigma—based training pro—
gram, the rehabilitation specialist nurses core competencies

achieved a marked improvement.
2. Improvement in professional competence

Specialist nurses are practitioners and promoters of pro—
fessional development [34] who teach and conduct scientific
research in clinical nursing work; therefore, improving their

professional development abilities is of great importance. In

https://doi.org/10.4040/jkan.22122

this teaching reform, the scores for theoretical knowledge,
reviews, clinical nursing lectures, and nursing case manage—
ment for the intervention group were significantly higher
than that for the control group. This is mainly due to the fol—
lowing reasons. First, we focused on stimulating the nurses
active learning potential, adhering to problem—oriented
teaching methods, and stimulating their desire for learning
and exploration, which created a dynamic and innovative
learning atmosphere. Thus, learners initiative and enthusi—
asm for learning increased significantly.

Second, in view of the learners weak abilities in reviews,
clinical nursing lectures, and nursing case management, we
provided scientific research nursing lectures throughout the
training process to renew their knowledge structure and
cultivate critical thinking ability. We extended the credit
hours in this part of the training to ensure the teaching ef—
fect. We also implemented a one—to—one tutorial system to
provide effective guidance for learners, which helped resolve
their issues in a timely manner and improve their perfor—
mance, consistent with the research of Qi & Wang [35].
Their study showed that the application of a “one—to—one”
tutorial system combined with reflective teaching in nursing
education for the intensive care department can significantly
improve the nurses theoretical knowledge and operational
skills in routine training and is conducive to improving their
critical thinking ability.

Third, we paid special attention to students oral expres—
sion, teaching, and clinical thinking abilities. During the
teaching process, we purposefully and relevantly arranged
special discussions, special lectures, and health education
lectures. We applied the case teaching method to operational
training to increase the practicality of specialized operations
and required learners to manage typical clinical cases
throughout the course. In recent years, several countries
have integrated clinical cases into training programs for
specialized nurses [36—38], with the aim of enhancing their
problem—solving abilities and bridging the gap between the
teaching environment and real-world clinical settings [39]. In
the process of clinical case management, we required learn—
ers to participate in nursing evaluations, diagnoses, treat—

ment plans, and measures of clinical cases, as well as to
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track the nursing outcomes of patients. Finally, we summa—
rized and reported the experience of managing the entire
case. In this way, the learners’ clinical thinking and practical
abilities significantly improved.

Compared with the conventional educational program, the
modified Six—-Sigma—based training program did not result in
a higher operational skills score. Objective structured as—
sessment reflects specialist nurses true operational levels
and resilience in clinical applications [40]. In this study, we
used traditional assessment methods after the teaching re—
forms. In future research, we need to discuss the impact of
assessment methods on outcomes.

In addition, the duration of professional practice teaching
was extended from one to two months, with the purpose of
improving the clinical application of professional competence
in rehabilitation, and the score of the intervention group in
terms of nursing case management was significantly im-—
proved after the training program. This is consistent with
the findings of a previous study [41]. As learning time is an
important factor influencing learning outcomes [42,43], these
results suggest that future research should consider the best
learning time when developing training programs to increase

the effect of training.

3. Improvement in the learners’ satisfaction with the
training

Learners satisfaction with the training is an indicator of
the teaching effect. This study determined that the use of
the modified Six—Sigma—based training program for rehabil—
itation specialist nurses was more beneficial than the use of
conventional educational programs regarding training satis—
faction, including base management and theoretical teaching.

This is possible for several reasons. First, the Six—Sigma—
based education method strengthened the learners’ reward
and punishment mechanisms, which increased their learning
enthusiasm. Second, the application of emotional teaching in
theoretical teaching allowed learners to understand the value
of rehabilitation nursing and enhance their professional iden—
tity [44]. Third, the operational demonstration teaching
method was added to the theoretical courses, fully combining

theory and practice and increasing the interest and practica—
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bility of training courses [45]. Finally, we respected the
feedback of the learners throughout the training and adjusted
our teaching methods and content accordingly:.

However, the improvement in clinical practice satisfaction
was not significant, mainly because of the following reasons:
First, the learners in the two groups were from different de—
partments; only 41.1% to 53.3% of the learners were from
rehabilitation departments in our education program; there—
fore, the learning focus and needs of learners were diversi—
fied. Furthermore, in the clinical practice stage, we chose
different hospitals as clinical practice bases, resulting in un—
even teaching levels and affecting the learners’ satisfaction
with the clinical practice. Moreover, different teaching bases
adopt different teaching methods; some clinical teaching
bases still use conventional teaching modes, which cannot
meet the diverse learning needs of learners. Although the
clinical practice teaching syllabus and manual have been uni—
fied, some clinical practice teaching bases have also intro—
duced social participatory teaching, which has been shown to
stimulate learners empathy and improve their learning in—
terest and communication abilities [46]. However, this type of
teaching does not apply to all practice bases. Researchers
have also found that diversified teaching methods such as
clinical practice teaching, simulated ward teaching, and case
teaching are more convenient for deepening learners under—
standing and improving their memory [47,48]. In future,
these practical teaching modes should be implemented to

solve this problem.
4. Limitations

There were some limitations in the process of this spe—
cialty nursing teaching reform. First, we primarily focused
on the improvement of theoretical knowledge and core com—
petencies. Thus, the effect of training on rehabilitation prac—
tice was not apparent and needs to be further strengthened.
Second, the learners’ clinical practice ability was assessed
via specialist operation skills, but a gap remains between
theory and practice. In the next step, we will continue to
explore ways to improve specialist nurses clinical practice
training. Third, the control and intervention training sessions

were held at different times, approximately a year apart,
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which may have affected the accuracy of the results. Future
research should include more participants and apply teaching

reforms to different regions to verify their effectiveness.

CONCLUSION

The training and teaching reform plan for rehabilitation
specialist nurses based on the Six Sigma management model
strengthened training base management; expanded the
breadth, depth, and practicability of and interest in theoreti—
cal courses; implemented homogeneous management of clin—
ical practice; updated teaching methods; and enhanced the
training effect on learners core competencies. However, the
management and training of practice bases need to be
strengthened, a more effective and suitable practice training
model for rehabilitation specialist nursing should be further
explored, and the clinical practice teaching effect and stu-—
dents” satisfaction with practice learning should continue to

be improved.
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