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Abstract

Background Most medical organizations accept many nursing students each year who gain clinical practice skills
under the supervision of clinical nurses. However, there are no assessment tools to measure the contributions nursing
students make to the clinical setting during clinical practicum. This study aimed to translate the ‘Nursing Student
Contributions to Clinical Settings'scale into Chinese and test its reliability and validity from the perspective of Chinese
clinical nurses. And to explore whether nurses’ personal and professional characteristics are related to nurses’ percep-
tion of nursing students’ contributions to the clinical settings.

Methods The original scale was translated into Chinese following the Brislin translation model. A convenience
sample of 935 clinical nurses was selected from January to March 2024 for the survey. The content validity of the scale
was assessed by expert consultation and content validity index. Exploratory factor analysis and confirmatory factor
analysis were performed to assess the construct validity of the scale. The reliability of the scale was measured using
internal consistency, split-half reliability, and test-retest reliability. The measurement quality of the scales was assessed
according to the COnsensus-based Standards for the selection of health Measurement INstruments. One-way analysis
of variance was used to identify variables related to students’ contributions.

Results The content validity index of the scale was 0.983. Exploratory factor analysis supported a one-factor struc-
ture, and the cumulative variance contribution was 71.177%. Confirmatory factor analysis showed that the model fit
indicators were all within the acceptable range. The McDonald's Omega coefficient and Cronbach’s alpha coefficient
for the scale were 0.983. Nurses perceive that nursing students’ contribution to the clinical settings is influenced

by nurses’ personal characteristics, professional characteristics, and the hospital environment.

Conclusion The Chinese version of the Nursing Student Contributions to Clinical Settings scale has good reliability
and validity and can effectively and reliably measure the contributions of Chinese nursing students to clinical settings.
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Background

Clinical practice competencies are core competencies
that nursing schools must cultivate in their nursing stu-
dents (NS) [1]. Practical teaching of NS in clinical set-
tings is the focus of professional competence acquisition.
Clinical nursing practice teaching enables students to
combine nursing theory with the actual nursing settings,
which is conducive to improving NS’ clinical practice
ability and a profound comprehension of the connotation
of the nursing profession. In many countries, a bachelor
of NS must complete a certain period of clinical prac-
tice before graduation [2, 3]. Therefore, most registered
nurses assume the role of a teacher while performing
their duties, including setting learning objectives for
NS, teaching clinical skills and clinical thought, provid-
ing constructive feedback, and conducting NS-centered
assessments [4], which plays a non-negligible teaching
role [5]. At the same time, NS shows different contribu-
tions in this process.

For NS who are new to clinical practice, the transition
from theory to practice is a challenging process. Being
novices, they are often vulnerable and need more support
and understanding from experienced nurses [6, 7]. Ben-
ner’s novice to expert mode and Duchscher’s transition
shock model and stages of transition theory (role change
from NS to registered nurse) explain the transition from
the theoretical knowledge learning stage to practice [8].
Benner emphasized the difference between practical
knowledge (‘knowing how’) and theoretical knowledge
(‘knowing that’), arguing that knowledge is embedded in
technique, which develops progressively through experi-
ence and clinical exposure [9, 10]. Duchscher agreed and
proposed a theory of transition (doing-being-knowing)
[11]. In the early ‘doing’ stage, there is a significant gap
between the ideals and the reality of the NS [12]; in the
‘being’ stage, they are adapting to their new roles and
their knowledge and skills are increasing significantly
[12]; and in the ‘knowing’ stage, they can assist their col-
leagues in their work and develop new mechanisms for
coping with problems [11]. Understanding this process
helps experienced registered nurses to understand and
facilitate the transition of NS during the first few months
of clinical practice by providing them with tailored edu-
cation and guidance [11]. Therefore, there is a need for
a clearer understanding of registered nurses’ perceptions
of NS who are new to clinical practice and how best to
integrate them into clinical practice to promote effective
collaboration between nurses and NS, which will lead to
a higher quality of care for patients.

The contribution of NS is defined as their impact on
registered nurses’ work hours, staff development, qual-
ity of care, registered nurses’ personal satisfaction, and
unit performance agreements and quality standards
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during clinical practice [13]. According to reports, the
total amount of nurses in China will reach 5.5 million
by 2025, with 3.8 registered nurses per 1,000 popula-
tion [14], while practicing nurses, as a reserve force
for nursing, have a large number of NS going to hos-
pitals every year for clinical practice. In this regard, a
two-way relationship is created between the NS and
the nurses, with the nurses teaching relevant skills to
the NS, applying theoretical knowledge to clinical prac-
tice, and providing adequate support and encourage-
ment to the NS [15], while the NS also makes valuable
contributions to the individual nurses, patient care,
clinical settings, and healthcare organizations during
their clinical rotations [16, 17]. Most previous studies
have explored this issue from the nurses’ perspective.
For example, one study found that registered nurses
involved in teaching and mentoring perceived leading
NS and providing them with learning opportunities as
an additional component to their daily nursing duties
and a source of stress [18]. This is because they need
to spend more time and energy instructing and super-
vising NS, and they also have to worry about whether
the performance of the NS will negatively affect the
patients [19, 20], which creates an additional burden on
the nurses [21]. There is also literature suggesting that
nursing staff perceive NS as a threat to the develop-
ment of their professional roles, believing that NS will
take away their job opportunities, diminish their pro-
fessional status, and lead to unemployment or loss of
promotional opportunities [22]. However, some nurses
believe that they help shape their future colleagues
and enjoy the presence of students [5, 23], and studies
have shown that NS makes a positive contribution to
improving the clinical learning environment, increasing
nurses’ interest in learning, and engaging in students’
professional development [18]. As a result, registered
nurses hold differing views on the existence of the NS
role, and the extent of NS’ contributions has not been
accurately measured [13].

Although NS worldwide spend a significant amount of
time in hospitals completing their training, few studies
have measured the contribution made by NS, except in
the United States [24]. Especially in China, we found few
studies reporting on this issue. Whether NS’ contribu-
tions to clinical settings are positive or negative deserves
further exploration. Understanding this phenomenon
will help better design and manage professional pro-
grams and hospital teaching, and further promote the
integration of clinical practice and nursing education
[25]. Optimize the management process of clinical prac-
tice to reduce possible adverse effects during clinical
training; consider whether NS are valuable resources for
clinical institutions [26]. Therefore, it is appropriate to
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evaluate this phenomenon using specific, objective, and
reliable instruments and indices.

At the start of the twenty-first century, Grindel et al.
developed a scale to quantify NS contributions to hos-
pital settings in 2001 [16]. Some scholars have used this
scale to measure the contributions made by NS in emer-
gency, medical, surgery, and mental health departments
in the United States [16, 17]. Later, the scale has been
used in other studies [13, 22, 27], but it has never been
formally validated. Moreover, the scale contains 54 items,
which is an excessive and complex number of items and
is not conducive to collecting the true thoughts of reg-
istered nurses. In response to this shortcoming, Fernan-
dez-Feito et al. developed the first Spanish acronym for
the 'Nursing Student Contributions to Clinical Settings’
scale (CEEEC, Spanish acronym for 'Contribuciones de
los Estudiantes de Enfermeria a los Entornos Clinicos’)
in 2021, based on Grindel as a validated and special-
ized tool for assessing the contributions of NS to clinical
settings, and is available in English [28]. The scale con-
tains 24 items that describe in detail the contributions
that NS can make to the healthcare organization during
clinical practice. In contrast to Grindel’s scale, this scale
is comprehensive, with moderate, simple, and easy-to-
understand items, and has a high degree of feasibility for
clinical application. The 24 items of the scale are attrib-
uted to the common factor structure, with a Cronbach’s
alpha coefficient of 0.95, and the structural model fit indi-
ces are within acceptable limits, with good reliability and
validity [28], making it a simple and reliable measure-
ment tool. However, further reliability and validity analy-
ses are needed to determine whether the scale is directly
applicable or appropriately adapted for application in the
Chinese cultural context.

The technical title is a recognition and rating of
nurses’ professional competence. It has been found that
nurses with high technical titles have a greater sense
of professional respect [29]. A sense of professional
respect is an individual’s subjective perception and sub-
jective judgment of their professional value [29]. There-
fore, nurses with higher technical titles may have more
respect and understanding for NS. Nurses’ work experi-
ence and teaching experience may also influence nurses’
perceptions of NS. Studies have shown that nurses with
less work experience are more likely to appreciate stu-
dents, and nurses with more than ten years of experi-
ence find students frustrating and time-consuming
[17]. Studies showed that the higher the hospital level
where they are located, the higher the work pressure
of nurses and the lower their job satisfaction [30].
This may be because the higher the hospital level, the
more difficult and critical patients are admitted, and
the greater the intensity and difficulty of nursing work.
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Working in intensive departments such as intensive
care units, nurses and NS take on more responsibility
and work under more pressure [31]. Excessive pres-
sure is prone to lead to negative emotions in nurses,
and the accumulation of excessive times of emotional
exhaustion can lead to a decrease in their motivation to
work [32]. Compared with the staff outside the estab-
lishment, the staff within the establishment have better
salary and stable work [33]. Therefore all of the above
factors may influence nurses’ perceptions of the contri-
bution of NS. A good clinical work environment should
include a positive, supportive relationship between the
teacher and the student and a trusting work atmos-
phere in which the student can participate as a member
of the care team [15]. Studies have shown that a good
working environment is the basis for nurses to perform
their tasks effectively, improve the quality of nursing
services, and help to improve the professional quality
of nurses [34]. A positive and supportive work envi-
ronment can enhance the self-confidence of NS, make
them more willing to participate in clinical learning
and practice, and help improve clinical nursing skills
[35]. McRobbie et al. believe clinical settings can affect
NS’ professional attitudes, nursing knowledge level,
and clinical problem-solving skills [36]. Work satisfac-
tion refers to an individual’s satisfaction with the work
he or she is engaged in, which is expressed as the indi-
vidual’s sense of fulfillment at work [37]. A study by a
Chinese scholar showed that the nursing work envi-
ronment was positively related to work satisfaction
[38]. Nurses’ work satisfaction has a positive effect on
nurses’ improving work motivation, meeting patients’
needs, and realizing their value [6]. Clinical teaching
behavior is a series of purposeful actions taken by clini-
cal instructors to motivate students to translate theory
into clinical practice and promote their rapid adapta-
tion to work [39]. Clinical teachers are key determi-
nants of the quality of clinical learning for NS. It has
been found that clinical faculty with effective teach-
ing behaviors can help new graduate nurses or NS to
improve adaptability, confidence, work satisfaction, and
retention [40, 41]. Therefore, it can be considered that
the above variables may influence how nurses perceive
the contribution of NS to clinical settings.

The purpose of this study was to translate and cross-
culturally adapt the CEEEC scale into Chinese and to test
the reliability and validity of its application among clini-
cal nurses in China. Based on the preceding literature
analysis, this study hypothesized that nurses’ personal
and professional characteristics are related to nurses’ per-
ceived NS contributions to the clinical settings. There-
fore, we analyzed differences in CEEEC scores across
nurses’ personal and professional characteristics.
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Methods

Study design and sample

This is a cross-sectional research conducted from Janu-
ary to March 2024. Clinical nurses from 5 hospitals
(2 second-level hospitals and 3 third-level hospitals) in
Jinzhou and Shenyang were selected as respondents by
convenience sampling method. Each year, these hospitals
recruit NS for clinical practice in various departments.
The questionnaire was collected using the Chinese data
collection platform "Questionnaire Star". This study col-
lected 980 questionnaires in all; 45 invalid questionnaires
were removed; 935 clinical nurses were included in the
end, representing a valid recovery rate of 95.41%. Inclu-
sion criteria: (1) age>18 years old (2) meet the condi-
tions and qualifications of clinical nursing teaching in the
sampled hospitals (3) engaged in clinical teaching of NS
for half a year or more (4) willing to participate in this
study after informed consent. Exclusion criteria: par-
ticipants with incomplete questionnaire responses or
obvious logical errors. To evaluate the scale’s test-retest
reliability two weeks later, fifty participants were ran-
domly selected to provide their contact information. The
study procedures followed the ethical standards of the
Ethics Committee of Jinzhou Medical University (Grant
Number: JZMULL2021009) and the ethical guidelines of
the Declaration of Helsinki [42].

Translation procedure

We carried out our translation and validation work with
Prof. Fernindez-Feito’s approval. The scale was trans-
lated and back-translated according to the Brislin trans-
lation model. First, two nursing graduate students who
were proficient in both Chinese and English indepen-
dently translated the English version of the CEEEC into
two different Chinese versions. Then a third nursing
graduate student who was not involved in the transla-
tion compared the differences between the two versions,
and all the translators and researchers were convened to
discuss and compare the differences, which were cor-
rected, and finally, the first draft of the Chinese version
was obtained. The first draft of the Chinese version was
back-translated into two different English versions by
two bilingual translators (one university English instruc-
tor and one doctor of nursing) who had not been exposed
to the original scale, and another translator (a master’s
degree student majoring in English) without exposure to
the original scale consolidated the two back-translated
versions to form a back-translated version of the scale.
Finally, all participants compared, discussed, and modi-
fied the first draft of the Chinese version, the back-trans-
lated scale, and the original scale in terms of semantics,
concepts, and conventions of expression, to make the
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content of the scale more in line with the Chinese lan-
guage environment.

Cultural adaptation

Five clinical nursing experts and two nursing education
experts were asked to assess the content of the Chinese
version of the scale. After the researcher revised the rel-
evant content according to the experts’ opinions, thirty
clinical nurses were chosen at random to conduct the
scale’s initial test. The final revision of the scale was car-
ried out by combining the clinical nurses’ understand-
ing of the semantics and keywords when they filled out
the scale, and their opinions and suggestions on the
scale as a whole, to form the final Chinese version of the
CEEEC. With the consent of the original authors, we
have amended item 5 "Act as a reminder to update the
work protocols" to "Act as a reminder to update the care
programs”. As this study is a survey of clinical nurses and
NS, it would be more appropriate to change the words
"work protocols" to "care programs” to make the content
of the scale more relevant to this study and to enable the
participants to comprehend and answer the questions
more accurately.

Instruments

General information questionnaire

This included participants’ age, education, marital sta-
tus, technical title, work experience, teaching experience,
department, appointment method, hospital level, and
frequency of emotional exhaustion.

Nursing Student Contributions to Clinical Settings (CEEEC)
The scale was developed by Prof. Fernindez-Feito et al.
in 2021 to measure the extent to which NS contributes
to nursing practice during clinical training [28]. The
scale contains 24 items in 1 dimension. A five-point Lik-
ert scale was used, with scores ranging from 0 to 4 on a
scale from "strongly disagree" to "strongly agree," and a
total score of 0 to 96, with higher total scores indicating
a greater positive contribution of NS to clinical settings.
The Cronbach’s alpha coefficient for this scale was 0.94.

The Practice Environment Scale of the Nursing Work Index
(PES-NWI)

The scale was developed by Prof. Lake in 2002 [43]. Chi-
nese scholar Wang Li revised it in Chinese in 2011, and
the Cronbach’s alpha coefficient was 0.91, containing
5 dimensions and 31 items. A Likert 4-point scale was
used, with a total score of 31 to 124, with higher scores
indicating that nursing staff rated their work environ-
ment better. The Cronbach’s alpha coefficient in this
study was 0.978.
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Clinical Teaching Behavior Inventory (CTBI-23)

The scale was developed and validated by Prof. Jane Lee-
Hsieh et al. in 2006 with a Cronbach’s alpha coefficient
of 0.96 [44]. Chinese scholar Su Xi revised the Taiwan-
ese version of CTBI-23 to form a simplified Chinese ver-
sion in 2020. The scale can be used by new nurses and
clinical instructors to evaluate clinical nursing teach-
ing behaviors and contains 23 items in 6 dimensions. A
Likert 5-point scale was used with a total score of 23 to
115, with higher scores indicating better clinical teaching
behaviors. In this study, the Cronbach’s alpha coefficient
for this scale was 0.982.

Minnesota Satisfaction Questionnaire (MSQ)

The scale is a short version of the Minnesota Satisfaction
Questionnaire developed by Weiss and other scholars in
1967 with a Cronbach’s alpha coefficient of 0.849 [45]. It
contains 3 subscales with a total of 20 items. A 5-point
Likert scale was employed, with a total score ranging
from 20 to 100. Higher scores indicate higher work sat-
isfaction among nurses. The Cronbach’s alpha coefficient
for this scale in this study was 0.974.

Statistical analysis

Data were statistically analyzed using SPSS 27.0 and
AMOS 24.0 software. Continuous variables were
expressed as mean t standard deviation (x+s), and cat-
egorical variables were expressed as frequency and com-
position ratio (%). The Chinese version of the CEEEC
scores’ differences between nurses’ personal and pro-
fessional characteristics was examined using a one-way
analysis of variance (ANOVA). Post hoc multiple com-
parisons were performed using the Bonferroni test.
Skewness and kurtosis were calculated for each item, and
the data were regarded as following a normal distribution
when the skewness and kurtosis were between -2 and +2
[46].

Item analysis

The scale’s items were analyzed using correlation analy-
sis and the Critical Ratio (CR) method. The CR method
was used to rank the total scores of the Chinese version
of the CEEEC scale from high to low, with the top 27%
representing the high subgroup and the bottom 27% rep-
resenting the low subgroup. The t-value from the inde-
pendent samples t-test for the high and low subgroups
was used as the decision value (CR) to assess the degree
of differentiation of the items, and items with a CR of
less than 3 and a non-statistically significant difference
were removed [47]. Pearson correlation analysis was per-
formed to calculate the correlation coefficients between
each item and the total score, and when the correlation
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coefficient r was more than 0.4, it showed that the items
were highly homogeneous with the overall scale and were
retained [48]. Cronbach’s alpha coefficient was also cal-
culated after deleting each item to evaluate whether the
item could be retained.

Methodological examination and evaluation

of the measurement quality of the Chinese version
of CEEEC using the COnsensus-based Standards

for the selection of health Measurement INstruments
(COSMIN) checklist

Validity analysis

Content validity We asked five clinical nursing experts
and two nursing education experts to score each item on
a 4-point scale(1-4 representing "not relevant”, "weakly
relevant”, "strongly relevant”, and "highly relevant" in
order). The item-level content validity index (I-CVI), and
average scale-level content validity index (S-CVI/Ave)
were used to assess the scale’s content validity [49]. Good
content validity is indicated by S-CVI/Ave>0.9, and
I-CVI>0.78 [50].

Construct validity Exploratory factor analysis (EFA)
and confirmatory factor analysis (CFA) were used to test
the construct validity of the scale. A random number
table method was used to randomly divide 935 partici-
pants into Sample 1 and Sample 2 for EFA (n; =467) and
CFA (n,=468), respectively.

In Sample 1 (n; =467), the factor ability of the correla-
tion matrix was assessed using the Kaiser—Meyer—Olkin
(KMO) value [51] and Bartlett’s test of sphericity [52],
and the data were considered suitable for factor analysis
when the KMO was>0.60 and Bartlett’s test of spheric-
ity was significant (p <0.05). Principal Component Analy-
sis (PCA) and Maximum Variance Orthogonal Rotation
were used to assess the potential factor structure of the
Chinese version of CEEEC [53]. Maximum variance
orthogonal rotation is the most used orthogonal tech-
nique to minimize factor complexity while maximizing
the variance of factor loading [54]. Finally, eigenvalues,
cumulative variance contribution, and Scree plot were
combined to extract factors [55].

In sample 2 (n,=468), CFA was used to assess the good-
ness-of-fit of the structural model [56]. In this study, the
degree of model fit was verified by chi-square (x?) and
degrees of freedom (df), incremental fit index (IFI), com-
parative fit index (CFI), tucker-lewis index (TLI), root
mean square error of approximation (RMSEA), and root
mean square residual (RMR) [57]. The model was con-
sidered well-fitted when x*/df <5, TLI, CFI, and IFI>0.90
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[58], RMSEA and RMR<0.08 [59]. Next, the average
variance extracted (AVE) value was calculated using the
standardized factor loadings, and the AVE value was used
to evaluate the convergent validity of the model. When
the AVE value is greater than 0.5, the convergent valid-
ity is good [60]. Finally, the discriminant validity of the
model was judged based on the correlation coefficients
and YAVE value of individual items output by AMOS
24.0. When the YAVE value is higher than the correlation
coefficients between individual items, the discriminant
validity of the model is good.

Reliability analysis

Internal consistency Split-half reliability, McDonald’s
Omega coefficient, and Cronbach’s alpha coefficient
were utilized to evaluate the scale’s internal consistency.
Split-half reliability was assessed using the odd—even
split-half method, in which the scale items were split into
two parts, odd and even, and the correlation coefficients
between the two parts were computed using Spearman
correlation analysis. McDonald’s Omega coefficient is
thought one of the greatest methods for calculating reli-
ability [61, 62], > 0.8 indicating good internal consistency
[63]. Cronbach’s alpha coefficient and fold half coeffi-
cient >0.70 are associated with good internal consistency
[64].

Test—retest reliability 'The stability of the scale was
assessed using test—retest reliability. Two weeks after the
first completion of the scale, 50 participants were asked
to complete the Chinese version of the CEEEC again. The
correlation between the two tests was calculated using
Spearman correlation analysis. A correlation coefficient
greater than 0.75 indicated good test-retest reliability
[65].

Measurement error

Measurement errors, including systematic and random
errors, are not caused by true changes in the struc-
ture to be tested [66]. The minimum detectable change
(SDC), which determines the threshold of clinical change
beyond the measurement error, is calculated based on
the standard error of the measurement (SEM) of test—
retest reliability [67].

Hypotheses testing

A priori hypothesis was proposed before calculating
the results [68]. We expected that the correlation coef-
ficients between the scores of each item and the total
score of the scale would be higher than 0.4 and that the
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24 items would be attributed to the same common factor.
The Cronbach’s alpha coefficient and McDonald’s Omega
coefficient for the scale were greater than 0.7, and the
test—retest reliability was greater than 0.75.

Interpretability

Interpretability is the degree to which one can assign
qualitative meaning to quantitative scores [69]. Interpret-
ability includes both ceiling and floor effects, and a “ceil-
ing effect” or “floor effect” is considered to exist if more
than 15 percent of respondents reach the highest or low-
est possible score, respectively [70]. If there is a ceiling or
floor effect, extreme items are likely to be missing from
the upper or lower end of the scale, indicating limited
content validity. As a result, it is not possible to distin-
guish between the highest and lowest-scoring patients,
thus reducing reliability. In addition, the responsiveness
of the scale is limited by the inability to measure change
in these patients.

Results

General information

The age range of 935 clinical nurses was 18 ~56 years,
with an average age of 33.84+6.95 years; the work expe-
rience span ranged from 1 to 37 years, with a mean of
12.11+7.49 years; 87.0% of the study participants were
from hospitals affiliated with medical schools. Other
information is described in Table 1. The two items with
the highest scores in the Chinese version of CEEEC were
item 23, "Enable nurses to carry out their teaching role"
and item 14, "Become future nurses who know the hos-
pital". Therefore, the clinical nurses in this study believed
that the most important contributions of NS to the clini-
cal environment were in both the nursing profession and
the healthcare organization. Table 2 shows the mean
scores, skewness, and kurtosis values for each CEEEC
item in the Chinese version.

Item analysis

The critical values of the Chinese version of the CEEEC
total score for the high and low subgroups were 72 (352,
37.65%) and 56 (258, 27.59%), respectively, and the dif-
ference between the items in the high and low subgroups
was significant (P<0.001). The CR values ranged from
23.23 to 37.93, which were all greater than 3, suggest-
ing that the items were well discriminated and able to
discriminate between different participants’ response
degrees. The correlation coefficients between the individ-
ual item scores and the scale’s overall score varied from
0.772 to 0.877 (P<0.001), which were all more than 0.4
[71], and the total Cronbach’s alpha coefficient did not
rise as a result of the removal of any one item. Therefore
all items were retained (Table 3).
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Table 1 Characteristics of participants (N=935)

Variable Total (N%)
Age
<30 years 196(21%)
30-44 years 656(70.2%)
>45 years 83(8.9%)
Education

Junior college students
Undergraduates
Postgraduates
Marital status
Unmarried
Married
Divorced or widowed
Technical title
Nurse
Nurse Practitioner
Charge Nurse
Deputy Chief Nurse or above
Working experience
<10 years
10-29 years
>30 years
Teaching experience
<5 years
5-14 years
15-24 years
=25 years
Department
Internal Medicine service
Surgical services
Intensive care units
Emergency services
Operating room
Other services
Appointment method
Contract system
Personnel agency
Authorized strength
Hospital level
City hospital
Provincial hospital
Hospital affiliated with medical university
Frequency of emotional exhaustion
Never or seldom (<1 day/month)
Occasionally (1-4 days month)
Frequently (>4 days/month)

135(14.4%)
761(81.4%)
39(4.2%)

222(23.7%)
701(75.0%)
12(1.3%)

127(13.6%)
335(35.8%)
409(43.7%)
64(6.8%)

317(33.9%)
571(61.1%)
47(5.0%)

275(29.4%)
504(53.9%)
112(12.0%)
44(4.7%)

391(41.8%)
256(27.4%)
58(6.2%)
38(4.1%)
51(5.5%)
141(15.1%)

640(68.4%)
35(3.7%)
260(27.8%)

72(7.7%)
50(5.3%)
813(87.0%)

210(22.5%)
480(51.3%)
245(26.2%)
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Validity analysis

Content validity

Seven experts evaluated the content validity of the
scale. The results showed that the Chinese version
of the CEEEC scale had an I-CVI of 0.86~1 and an
S-CVI/Ave of 0.983.

Construct validity

Exploratory factor analysis (EFA) The factorizability
of the 24-item matrix in Sample 1 (n; =467) was first
checked, and the results showed that the KMO value
was 0.980 and Bartlett’s test of sphericity was significant
(x*=13,038.338, P<0.001), which indicated that the vari-
ables were sufficiently correlated to be suitable for factor
extraction. PCA was used to identify the number of pos-
sible factors, and the results showed that one common
factor with eigenvalue>1 was extracted in total, with a
cumulative variance contribution of 71.177%. The fac-
tor loadings of the items on this dimension ranged from
0.757 to 0.871 and were all greater than 0.40. Finally, the
rotated component matrix could not be obtained because
only one component was extracted. The results are fur-
ther confirmed by the fact that the decreasing trend of
the scree plot starts to weaken after point two (Fig. 1).

Confirmatory factor analysis(CFA) To test the EFA-
derived model, CFA was performed on sample 2
(n,=468). The one-factor structural model fit indices
were all within acceptable ranges, with a x?/df of 3.500,
an IFI of 0.957, a CFI of 0.957, a TLI of 0.952, an RMR of
0.017, and an RMSEA of 0.073. Based on the Modifica-
tion Indices (MI), six corrections were made to the initial
model, in the order of e2 and €9, e5 and €8, e6 and el8,
el0and ell, ell and el2, and e13 and e14. The standard-
ized path analysis is Fig. 2 shown.

Convergent validity and discriminant validity The model’s
AVE value was 0.718, which exceeded the minimum accept-
able value of 0.5, suggesting that the model showed good
convergent validity. The YAVE value was 0.847, and the cor-
relation coefficients of each item in the AMOS output were
0.577 to 0.876, p<0.001. vThe AVE value was not greater
than the correlation coefficients of all the items, and the dis-
criminant validity of the scale did not meet the standard.
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Table 2 Mean (SD) scores, kurtosis, and skewness values for each CEEEC item in the Chinese version (N=935)

Items in the Chinese version of CEEEC Mean (SD) Skewness Kurtosis
(1)Help to lighten the workload 2.85(0.73) -0.465 0.633
(2)Stimulate staff to work according to scientific evidence 2.86(0.73) -0.608 0814
(3)Generate satisfaction in nurses by participating in the professional development 2.87(0.74) -0.600 0.651
of students

(4)Increase communication with patients and families 2.65(0.81) -0.195 -0318
(5)Act as a reminder to update the care programs 2.70(0.82) -0459 0.037
(6)Enhance the learning environment of the health centre 2.70(0.80) -0.295 -0.230
(7)Provide a break in the care of demanding patients 2. 53(0 88) -0.264 -0.397
(8)Encourage staff to update their knowledge 81(0.76) -0.635 0.796
(9)Promote interest in research among nurses 2. 78(0 78) -0.525 0.296
(10)Increase patient and family satisfaction 51(0.84) -0.128 -0.486
(11)Provide comprehensive care to patients 2. 49(0 87) -0.107 -0.545
(12)Represent a responsibility for nurses 2.59(0.82) -0.280 -0.260
(13)Constitute a link between the healthcare centre and the 2.89(0.68) -0.592 1431
university

(14)Become future nurses who know the healthcare centre 2.90(0.68) -0.645 1.570
(15)Encourage the development of empathy among staff 2. 82(0 75) -0.508 0.544
(16)Contribute to the recognition of the nursing profession 71(0.78) -0.350 0.027
(17)Intellectually stimulate staff with different or innovative perspectives 2. 73(0 76) -0.324 -0.036
(18)Improve the work environment 2.62(0.85) -0.236 -0.489
(19)Participate in interdisciplinary collaborative work 2.60(0.85) -0.213 -0461
(20)Improve the reputation of the institution 2.58(0.83) -0.176 -0.343
(21)Are helpful for the development of technological skills among staff 2. 80(0 75) -0463 0.321
(22)Collaborate in the integration and teaching of other students 71(0.78) -0.427 0.040
(23)Enable nurses to carry out their teaching role 2. 94(0 64) -0.350 0.729
(24)Monitor the patient’s status more frequently 2.63(0.83) -0.280 -0.332

Reliability analysis

Internal consistency reliability

The Chinese version of the CEEEC showed that McDon-
ald’s Omega coefficient was 0.983, Cronbach’s alpha
coefficient was 0.983, and the fold half coefficient was
0.968, which indicated that the scale had good internal
consistency.

Test-retest reliability

Fifty participants were asked to complete the scale
again after two weeks. Between the two tests, the Spear-
man correlation coefficient was 0.864, p<0.001, higher
than 0.75, indicating that the Chinese version of the
CEEEC has good long-term stability.

Hypotheses testing

As we expected, the correlation coefficients between the
scores of the items and the total score of the scale were
higher than 0.4, and 24 items were attributed to the same
common factor. The Cronbach’s alpha coefficient and
McDonald’s Omega coefficient for the scale were greater
than 0.7, and the test—retest reliability was greater than 0.75.

Interpretability

In this study, no patients reported a worst score of 0, and
only 65 (7.0%) patients reported a best score of 96; there-
fore, there were no ceiling and floor effects, and the scale
had high reliability.

Analysis of differences in nurses’ personal and professional
characteristics in the Chinese version of CEEEC scores

The mean score of the Chinese version of the CEEEC for
the 935 clinical nurses in this study was 65.28 +15.95,
which was higher than the mean score of the original
scale of 54.7+202.16. The original authors categorized
the total scores of the CEEEC scale as a very negative
contribution for scores of 0-23.9, a negative contribution
for scores of 24-47.9, a positive contribution for scores
of 48-71.9, and a very positive contribution for scores
of >72. It means that this study is in agreement with the
original author’s findings both concluded that NS’ con-
tribution to the clinical settings is at a positive level and
within the same range. For the continuous variables PES-
NWI, CTBI-23, and MSQ scale total scores, we selected
quartile (25th percentile, 50th percentile, and 75th
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Table 3 Item analysis for the Chinese version of the CEEEC (N=935)

Item High-score Low-score CR r P-value Cronbach’s
group (n=352) group (n=258) alpha if item
— — deleted
Mean sD Mean sD

1 341 051 222 0.68 23.64 0.772 <0.001 0.983

2 341 0.50 2.15 0.70 2593 0.824 <0.001 0.982

3 343 0.50 2.16 0.71 24.62 0.843 <0.001 0.982

4 335 049 1.80 0.57 36.05 0.846 <0.001 0.982

5 3.35 049 1.85 0.69 29.84 0.854 <0.001 0.982

6 336 050 1.88 0.63 3244 0.843 <0.001 0.982

7 3.29 048 1.57 0.63 36.89 0.872 <0.001 0.982

8 337 048 2.04 0.70 27.60 0.841 <0.001 0.982

9 338 0.50 201 0.71 28.13 0.843 <0.001 0.982

10 3.28 047 1.65 0.60 36.08 0.855 <0.001 0.982

11 329 049 1.59 0.60 3749 0.871 <0.001 0.982

12 3.26 0.50 1.78 0.67 29.88 0.820 <0.001 0.982

13 3.38 049 2.23 0.65 25.07 0.839 <0.001 0.982

14 339 049 225 0.67 2323 0.836 <0.001 0.982

15 340 049 2.02 0.64 29.24 0.863 <0.001 0.982

16 334 0.50 1.86 0.58 32.84 0.865 <0.001 0.982

17 3.33 049 1.93 0.59 30.98 0.856 <0.001 0.982

18 3.36 0.51 1.70 0.61 3545 0.867 <0.001 0.982

19 335 0.50 1.68 0.58 37.39 0.876 <0.001 0.982

20 3.31 0.50 1.69 0.55 3793 0.877 <0.001 0.982

21 338 050 2.04 0.66 2860 0.847 <0.001 0.982

22 333 048 1.85 0.62 33.07 0.861 <0.001 0.982

23 341 0.49 2.30 0.57 25.80 0.849 <0.001 0.982

24 333 0.51 1.77 0.64 3225 0.854 <0.001 0.982

Scree plot
20

Eigenvalue
=

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Component number

Fig. 1 Scree plot of exploratory factor analysis for the Chinese version
of CEEEC (n,=467)

percentile) values for categorization. The PES-N'WT scale
cut-off points were 88, 93, and 104, the CTBI-23 scale
cut-off points were 90, 92, and 110, and the MSQ scale
cut-off points were 76, 80, and 90. The results of one- Fig. 2 Standardized one-factor structural model for the Chinese
way ANOVA showed statistically significant differences version of CEEEC (n,=468)

in the Chinese version of the CEEEC scores in terms of
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technical title, working experience, teaching experience,
department, appointment method, frequency of emo-
tional exhaustion, working environment, clinical teaching
behavior, and work satisfaction. Only the hospital level
had no statistically significant effect on the Chinese ver-
sion of the CEEEC score. Table 4 presents the particular
results.

Discussion

This study was the first attempt to introduce the CEEEC
scale to China, explore the psychometric properties of
the Chinese version of the CEEEC, and provide a valid
measurement tool for assessing the contribution of Chi-
nese NS to clinical settings. This study agreed with the
original authors’ study that NS’ contribution to the clini-
cal settings was at a positive level, especially in terms
of the nursing profession and healthcare organization.
We also confirmed that clinical nurses’ technical title,
working experience, teaching experience, department,
appointment method, frequency of emotional exhaus-
tion, nursing work environment, nurses’ work satisfac-
tion, and clinical teaching behaviors affect how nurses
evaluate NS’ contributions to the clinical settings.

The Chinese version of CEEEC has good psychometric
properties

Firstly, the group reached a consensus on the applica-
bility of the scale among Chinese clinical nurses, sup-
porting its content validity. Secondly, the EFA results of
this study demonstrated that the Chinese version of the
CEEEC has a one-factor structure, which is identical to
the structure of the original scale, retaining all 24 items.
Diaz-Alonso validated the scale in a primary care set-
ting and demonstrated results that were also consistent
with our study [72]. It suggests that all the items of the
CEEEC scale are intended to measure the same underly-
ing variable and provide a more focused response to the
NS’ contributions to the clinical environment. The CFA
results demonstrated that the model fit indicators were
all within acceptable limits and the convergent validity of
the scale performed well. However, it is worth noting that
the discriminant validity of the scale did not meet the cri-
teria, probably because the scale is a one-factor structure
with some similarity in that all the items are intended
to measure the same underlying variable. Nevertheless,
in our initial items analysis work, all indicators met the
criteria, and no items needed to be deleted, suggesting
that the scale needs to be further validated in the future
in a wider population. Finally, this study used Cronbach’s
alpha coefficient and McDonald’s Omega coefficient to
jointly assess the internal consistency of the scale, and
the findings indicated that both Cronbach’s alpha and
McDonald’s Omega coefficients were 0.983, with the
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scale exhibiting a high level of internal consistency. The
test—retest reliability of the scale was good, suggesting
that the scale has great stability and can be reused among
Chinese clinical nurses. The measurement quality of the
Chinese version of CEEEC was evaluated according to
the COSMIN guidelines and the results showed good
results.

Analysis of factors influencing nurses’ perceptions

of nursing students’ contributions to clinical settings

As expected, nurses’ views of NS’ contributions to the
clinical settings were influenced by nurses’ characteris-
tics, professional traits, and the hospital environment.
This study found that junior nurses were more likely to
perceive NS as positively contributing to the clinical set-
tings than more technically qualified staff, contrary to
the initial hypothesis. The relatively young age of junior
nurses and the small generation gap between them and
NS are conducive to mutual communication and good
interpersonal relationships, which could result in a bet-
ter comprehension of the role of NS [13]. Nurses’ work-
ing experience and teaching experience also influence
their perceptions of NS’ contributions. Traditionally,
students have been encouraged to work with more sen-
ior nurses to learn more about nursing practice during
clinical practice. However, the results were the opposite,
as one study showed that nurses with no more than ten
years of experience rated NS’ contributions higher com-
pared to nurses with ten or more years of experience [17].
This is quite in line with the findings of this investigation,
which can also be interpreted to mean that nurses with
fewer years of work experience have deeper memories of
their personal student experiences and may hold higher
levels of empathy for their students [13]. In our study,
internal medicine nurses had higher CEEEC scores,
which coincided with the findings of Ferndndez-Feito
[26]. Intensive care nurses’ occupational stress is high
due to their long-term exposure to high-stress, high-
intensity work environments [73], and the high number
of surgical patients, intense and busy workloads, and fre-
quent shift work in surgical health units have resulted
in decreased quality of life and increased anxiety sensi-
tivity among nurses [74]. All these factors are likely to
contribute to more negative evaluations by intensive care
and surgical nurses about the contribution of NS. There
was no difference in the evaluation of the contributions
of NS by nurses employed on a contract or authorized
strength appointment method, while nurses employed
on a personnel agency rated the contributions of NS
more favorably. This is different from the results of our
expected study, as the personnel agency system appeared
late, some hospitals’ personnel agency systems are not
perfect and there are still many problems. For example,
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Table 4 Comparisons of the Chinese version of CEEEC scores in nurses’ personal and professional characteristics (N=935)

Variable N% Mean (SD) F p-value Pairwise differences
Technical title
Nurse (1) 136 73.02(17.76) 14.272 <0.001 (M>2)3)4)
Nurse Practitioner (2) 358 65.69 (15.86)
Charge Nurse (3) 437 63.14 (14.65)
Deputy Chief Nurse or above (4) 6.8 6148 (15.79)
Working experience
<10years (1) 339 68.92 (16.05) 13.120 <0.001 M>@@3)
10-29 years (2) 61.1 63.57 (15.84)
>30 years (3) 50 61.62(11.97)
Teaching experience
<5years (1) 294 68.90 (16.55) 9.054 <0.001 M>2)3)
5-14 years (2) 539 64.46 (15.54)
15-24 years (3) 12.0 60.29 (15.66)
>25 years (4) 47 64.82 (12.76)
Department
Internal Medicine service (1) 418 66.77(16.80) 2.736 0.018 (1)>(6)
Surgical services (2) 274 64.71(15.28)
Intensive care units (3) 6.2 64.19(18.22)
Emergency services (4) 4.1 67.47(14.41)
Operating room (5) 55 66.96(15.94)
Other services (6) 15.1 61.43(13.40)
Appointment method
Contract system (1) 68.4 65.51 (16.29) 5.373 0.005 2)>MQA)
Personnel agency (2) 37 72.89(14.57)
Authorized strength (3) 278 63.70 (14.96)
Hospital level
City hospital (1) 77 65.93(13.72) 0.065 0.937
Provincial hospital (2) 53 65.30(13.14)
Hospital affiliated with medical university (3) 87.0 65.22(16.30)
Frequency of emotional exhaustion
Never or seldom (< 1 day/month) (1) 225 70.70(15.96) 19.185 <0.001 Mm>2)>03)
Occasionally (1-4 days month) (2) 513 64.71(15.62)
Frequently (>4 days/month) (3) 26.2 61.75(15.42)
Work environment
<88 points (1) 256 52.93(13.55) 157.935 <0.001 4)>3)>2)>(1)
89-93 points (2) 263 61.83(11.85)
94-104 points (3) 232 69.19(11.40)
>105 points (4) 249 77.95(14.86)
Clinical teaching behavior
<90 points (1) 268 54.69(14.44) 110445 <0.001 4)>(3)2)>(1)
91-92 points (2) 24.8 64.45(10.23)
93-110 points (3) 239 65.55(11.37)
>111 points (4) 245 77.47(17.55)
Work satisfaction
<76 points (1) 26.8 54.90(14.08) 77.004 <0.001 4)>3)2)>1)
77-80 points (2) 26.8 65.55(11.44)
81-90 points (3) 222 67.50(12.86)
>91 points (4) 24.2 74.48(18.13)
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the responsibilities in the work are not clear enough and
the management methods are backward [75]. Therefore,
before the study was conducted, we thought that person-
nel agency nurses would have a more negative evalua-
tion of NS, and this finding should be confirmed in more
surveys in the future. In addition, this study found that
hospital level was not related to the scores on the CEEEC
scale, more than half of our study participants were from
hospitals affiliated with medical schools, and the percent-
age of nurses from other hospitals was too small to be
representative. Therefore, in the future, it is necessary to
collect more samples from hospitals that are not affiliated
with medical schools to explore whether the contribution
of NS is related to the level of the hospital.

In addition, several additional factors were linked to
nurses’ favorable perceptions of student contributions.
The frequency of nurses’ emotional exhaustion was nega-
tively related to NS’ contributions. Negative emotions
affect nurses’ professional judgment and indirectly influ-
ence nurses perceptions of NS’ contributions. There-
fore, an organizational culture that provides nurses with
a normal experience and expression of emotions, and
an organizational environment that gives nurses suffi-
cient time to digest their emotions can help to improve
the relationship between nurses and NS, which in turn
leads to a willingness to provide better nursing education
to students [76]. Both nursing work environment and
nurses’ work satisfaction were positively correlated with
the total CEEEC scale score, and optimizing the work
environment of clinical practice can not only improve
the quality of nursing services as well as patient satis-
faction [77] but also deepen NS’ knowledge and under-
standing of nursing professional knowledge and skills
[78]. Also, Arkan’s study showed that poor work environ-
ment made nurses’ attitudes toward students negative
[79]. The nursing work environment is positively related
to work satisfaction [38]. Therefore, it can be considered
that the nursing work environment and nurses’ work sat-
isfaction are highly correlated with nurses’ perceptions
of students’ contributions. Teaching behaviors of clini-
cal nursing teachers play an essential role in promoting
student development [80], and studies have shown that
effective teaching behaviors enhance students’ motiva-
tion to learn, increase their interest in caring for patients,
and maximize their clinical practice [81, 82]. Therefore,
nurses who rated their clinical teaching behaviors highly
were also positive about the contributions made by NS.

In summary, it is critical to understand and actively
publicize the positive contributions of NS, as well
as appropriately explore the factors associated with
the contributions of NS. This will lead to healthcare
organizations focusing more on training and providing
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students with more opportunities for clinical practice,
producing more quality people for the future of nursing.

Limitations

Several limitations exist in this study. First, all informa-
tion in this study was self-reported, so reporting bias
is inevitable. Second, although we collected sufficient
relevant information about nurses’ professional charac-
teristics, we did not assess other factors that may influ-
ence nurses’ perceived NS contributions, such as the
study motivation of the mentored students and certain
personal characteristics of the surveyed nurses. Finally,
there was a high correlation between the individual
items of the CEEEC scale. Therefore, the discriminant
validity of the scale should be judged with caution and
needs to be further validated in more extensive studies.

Conclusions

The Chinese version of the CEEEC scale has good psy-
chometric properties and can validly and reliably meas-
ure clinical nurses’ perceptions of the contribution of
NS in the clinical environment. NS are the foundation
of future healthcare careers and they spend a great
deal of time training in clinical settings. Therefore, the
role of NS should be emphasized and considered. In
addition, optimizing the nursing work environment,
enhancing clinical teaching behaviors, and improving
nurses’ work satisfaction will help nurses better recog-
nize the positive impact of NS on the clinical environ-
ment. Appropriate exploration of the aforementioned
relationships will help to enhance the integration of
the nursing practice environment with the academic
environment.

Appendix A

Table 5 Comparison of each item in the English version of CEEEC
and the Chinese version of CEEEC

The original version of CEEEC The Chinese version of CEEEC

(1)Help to lighten the workload A AT DA B LR
{1 faf

(2)Stimulate staff to work according AR DR E S S

to scientific evidence BHFUEHE I R TAF

(3)Generate satisfaction in nurses P plEd 2 54 IR

by participating in the professional Ml T 7 A i A2 S

development of students

(4)Increase communication AR s+ S B E &

with patients and families HE @i
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The original version of CEEEC The Chinese version of CEEEC

(5)Act as a reminder to update A SRR L
the work protocols e

(6)Enhance the learning environment #7742 1 DAt R B 1 2% 2
of the health center W

TEY B R WL B,
PEN DO R s

(7)Provide a break in the care
of demanding patients

k(7]
(8)Encourage staff to update their AT DR RSN 53R
knowledge Ll R
(9)Promote interest in research AR U L R
among nurses HIF 4R

(10)Increase patient and family satisfac- "4 1] A3 = B #H FI K& 1)

tion RS
(11)Provide comprehensive care PESNEEREE T
to patients FRECER

(12)Represent a responsibility AT AR BIE A W)
for nurses FHUE

(13)Constitute a link P LSRN ER K2R

between the healthcare center ] fy A 7

and the university

(14)Become future nurses who know PAHERRS N T LR
the healthcare center iE7ak

(15)Encourage the development AT DR EY N R R
of empathy among staff Bz

(16)Contribute to the recognition PEA BT EAT AR B
of the nursing profession N

A T DL AS ) B s BT
W, R ESN G R4

(17)Intellectually stimulate staff
with different or innovative perspec-
tives

AT DA AR
P SR ERMEL

(18)Improve the work environment
(19)Participate in interdisciplinary col-

laborative work fE 24

(20)Improve the reputation of the insti- ¥4 H Bh T4 R EIT LY
tution )k

(21)Are helpful for the development VAR TES AN RETE
of technological skills among staff e

(22)Collaborate in the integration P SRS R s
and teaching of other students 5 HAb A A

(23)Enable nurses to carry out their AR DM 1 R
teaching role FAEH

oA AT DUSE fin 2 b b 7
NHRRAS

(24)Monitor the patient’s status more
frequently

Abbreviations
CEEEC Nursing Student Contributions to Clinical Settings
NS Nursing students

PES-NWI  Practice Environment Scale of the Nursing Work Index
CTBI-23  Clinical Teaching Behavior Inventory

MSQ Minnesota Satisfaction Questionnaire

EFA Exploratory Factor Analysis

CFA Confirmatory Factor Analysis

PCA Principal Component Analysis

RMSEA Root Mean Square Error of Approximation
RMR Root Mean Square Residual

CFI Comparative Fit Index

IFI Incremental Fit Index

TL Tucker-Lewis Index

AVE Average Variance Extracted
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