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Abstract
Background

Innovation is an essential competency for nurses in increasingly complex healthcare environments. Accurate assessment of nursing students’ innovation
ability is crucial for identifying learning needs, evaluating educational interventions, and informing curriculum development. However, existing assessment
tools are heterogeneous, often lack nursing specificity, and provide insufficient evidence of structural validity. The evolutionary relationships among these
tools also remain unclear.

Aims

To systematically review assessment tools for nursing students’ innovation ability, evaluate their psychometric properties, applicability, and limitations, and
provide evidence-based recommendations for tool selection and future development.

Methods

PubMed, CINAHL, Embase, CNKI, and Wanfang Data were searched from inception to March 2026. Studies involving nursing students and reporting the
development, revision, or application of innovation ability assessment tools were included. Data were extracted using a standardized form, and tools were
evaluated in terms of reliability, validity, applicability, and practicality.

Results

Ten assessment tools were identified and classified into four types: creativity/personality tendency tests (n = 1), comprehensive innovation ability
questionnaires (n = 3), innovative behavior scales (n = 4), and research/innovation and entrepreneurship scales (n = 2). All tools reported internal consistency,
with 90% demonstrating good reliability (Cronbach’s a = 0.80). However, only four tools provided relatively complete structural validity evidence, while 60%
reported neither exploratory nor confirmatory factor analysis. Innovative behavior scales showed a clear evolution from Scott and Bruce's 1994
unidimensional scale to multidimensional and context-specific adaptations. The Chinese version of the Creativity and Innovation Effectiveness Profile (CIEP)
and the Nurse Innovative Behavior Scale (NIBS) demonstrated the strongest nursing specificity.

Conclusion

Existing tools generally demonstrate satisfactory reliability but insufficient validity evidence, particularly structural validity. Future research should prioritize
rigorous structural validation, nursing-specific instrument development, and stage-specific, multi-level assessment systems tailored to students’
developmental needs.

1. Introduction

As shown in Fig. 1., In today’s rapidly changing and increasingly complex healthcare environments, nurses are frequently required to respond to unexpected
situations across diverse settings. As a critical element of the healthcare system, they must provide holistic care while adapting to evolving patient needs[1].
Innovation is no longer an optional attribute for nurses — it is a professional imperative. Contemporary healthcare systems demand that nurses move beyond
the faithful execution of established protocols to become active contributors to practice improvement, whether by redesigning care delivery workflows,
creating novel patient education tools, or identifying inefficiencies in clinical processes that have gone unchallenged for decades. The capacity to innovate,
once considered the domain of a gifted minority, is now recognized as a competency that can — and must — be systematically cultivated through nursing
education[2].

Nursing students, as the future workforce, stand at the center of this imperative. Yet cultivating innovation ability depends on a prerequisite that is often
overlooked: the capacity to assess it accurately. Without valid and reliable assessment tools, educators cannot identify students' strengths and deficits,
evaluate the effectiveness of educational interventions, or make evidence-informed decisions about curriculum design. The quality of assessment directly
determines the quality of education. In educational and health measurement, the quality of assessment directly determines the validity of inferences drawn
from performance data and, ultimately, the quality of education itself [3, 4].

It is at this foundational level that the current literature reveals a troubling gap. A growing body of empirical research has examined nursing students'
innovation ability, investigating its correlates with self-efficacy [5], professional commitment [6], psychological capital [7], and other educational variables. Yet
far fewer studies have rigorously examined the measurement properties of the instruments that generate these data. The field appears to be building a rich
body of correlational knowledge on a psychometric foundation that has not been systematically inspected. Existing reviews in this area remain limited in
scope: Zhang et al. (2024) [8], for example, included only seven instruments in their narrative review and did not trace the evolutionary relationships among
tools or critically appraise structural validity evidence using standardized psychometric frameworks.

Three specific methodological challenges characterize the current landscape. First, instrument selection lacks domain specificity. Many studies uncritically
adopt general creativity or innovation scales developed in psychology or management disciplines. For instance, the Torrance Tests of Creative Thinking
(TTCT), developed in 1960s America and requiring complex, culturally embedded scoring procedures, continues to be applied to Chinese nursing students
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despite its questionable content and contextual validity in clinical nursing environments [9, 10]. Second, even well-validated generic innovation scales are
disconnected from the clinical realities of nursing practice. Nursing innovation often manifests in domain-specific forms — such as optimizing bed-side
workflows, adapting patient safety protocols, or designing assistive devices — that generic instruments were never designed to capture [8]. Third, and most
fundamentally, the psychometric evidence supporting these tools is highly variable and often incomplete. While internal consistency (e.g., Cronbach's alpha)
is routinely reported, structural validity evidence — which addresses the essential question of whether an instrument accurately reflects the theoretical
dimensionality of the construct being measured — is frequently absent or insufficiently evaluated [11, 12]. No existing review has systematically appraised
this evidence base while simultaneously mapping the evolutionary trajectories through which generic instruments have been progressively adapted for
nursing contexts.

To address these gaps, this systematic review was conducted with three primary objectives: (1) to comprehensively identify and categorize assessment
tools used to evaluate nursing students' innovation ability; (2) to critically appraise their psychometric properties — with particular attention to the under-
examined domain of structural validity — across the dimensions of reliability, validity, cross-cultural applicability, and practicality using established
psychometric standards; and (3) to trace the evolutionary trajectories of these tools (particularly innovative behavior scales) to provide both practical
evidence-based recommendations for tool selection and a conceptual roadmap for future instrument development in nursing education.

2. Methods
2.1. Protocol and Registration

This systematic review was conducted and reported in strict accordance with the Preferred Reporting ltems for Systematic Reviews and Meta-Analyses
(PRISMA) 2020 statement [13]. The protocol was prospectively registered on the Open Science Framework (OSF) (DOI: 10.17605/0SF.I0/EHCXM).

2.2. Search Strategy

PubMed, CINAHL, Embase, CNKI, and Wanfang Data were systematically searched from database inception to March 2026. To minimize publication bias and
capture comprehensively validated or modified instruments, grey literature (including doctoral dissertations, conference proceedings, and institutional
reports) was also searched [14]. (Full Search Strategies are on Supplementary Materials)

The Chinese database search strategy (using CNKI as an example) employed subject term and keyword combinations including terms for "nursing students"
(e.g. IR, MENN, KRRKE, NNNER), "innovation ability” (e.g. HRNN, RRK, RN, ANKEN), and "assessment tools" (e.g. I, AN, BERN, KANK).

The English database search strategy (using PubMed as an example) combined MeSH terms and title/abstract keywords: ("Students, Nursing"[MeSH] OR
"nursing student'[Title/Abstract] OR "nursing students"[Title/Abstract] OR "nursing undergraduate[Title/Abstract]) AND ("Creativity"[MeSH] OR "innovative
behavior"[Title/Abstract] OR "innovation capability"[Title/Abstract] OR "creative thinking"[Title/Abstract] OR "creative ability"[Title/Abstract]) AND ("scale"
[Title/Abstract] OR "questionnaire"[Title/Abstract] OR "instrument"[Title/Abstract] OR "assessment tool"[Title/Abstract] OR "measurement tool"[Title/Abstract]
OR "Educational Measurement'[MeSH]).

2.3. Inclusion and Exclusion Criteria

Inclusion criteria were: (1) participants were nursing students at any educational level (including diploma, associate, baccalaureate, and postgraduate); (2)
content focused on the development, revision, or application of innovation ability assessment tools; and (3) basic characteristics of the assessment tool
were clearly reported.

Exclusion criteria were: (1) studies involving non-nursing participants; (2) studies that only constructed an evaluation index system without developing a
concrete assessment tool; (3) duplicate publications or review articles; and (4) studies with inaccessible full texts or critical missing information.

2.4. Study Selection and Data Extraction

Two researchers independently screened all retrieved records by title, abstract, and full text. Disagreements were resolved through discussion or consultation
with a third senior researcher. The study selection process strictly followed the four-phase PRISMA flow framework (identification, screening, eligibility, and
inclusion) [15]. Data were extracted using a standardized form adapted from the COSMIN data extraction template [16], collecting: author, publication year,
target population, tool name, origin/theoretical framework, item counts, dimensional structure, scoring format, and detailed psychometric properties
(reliability and validity).

2.5. Quality Appraisal and Psychometric Evaluation
The methodological quality and psychometric properties of the included instruments were critically appraised using criteria informed by the Consensus-

based Standards for the selection of health Measurement INstruments (COSMIN) guidelines and established quality criteria for measurement properties [12,
16,171

(1) Reliability: Internal consistency was evaluated via Cronbach’s alpha or McDonald’s omega (a/w = 0.70 considered acceptable, = 0.80 considered good)
[12]; test-retest reliability was evaluated using intra-class correlation coefficients (ICC = 0.70 considered adequate) where available.

(2) Validity: Content validity was assessed based on expert panel evaluation (e.g., ltem-level Content Validity Index, I-CVI = 0.78); structural validity was
appraised based on reported factor analytical procedures (exploratory factor analysis, EFA, and confirmatory factor analysis, CFA with standard model fit
indices such as RMSEA < 0.08 and CFI/TLI >0.90) [12, 18].
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(3) Applicability/Feasibility: Evaluated based on instrument relevance to nursing clinical/educational contexts, language readability, and specific validation in
nursing student cohorts [16].

(4) Practicality: Assessed by item count, estimated completion time, and scoring convenience.

Two reviewers independently performed all quality appraisals, with inter-rater agreement calculated and discrepancies resolved via consensus. Quality
appraisal results are presented narratively and in structured comparative tables.

2.6. Data Synthesis

¢ A combination of narrative synthesis and comparative content analysis was performed, guided by the framework for systematic review synthesis of
measurement tools [18]. First, included tools were categorized by construct focus (e.g., creative thinking, innovative behavior, innovative literacy).
Second, key characteristics of each tool were extracted and tabulated systematically. Third, cross-sectional comparative analysis was conducted to
contrast domain specificity, dimension structures, and psychometric completeness between domestic (Chinese) and international tools. Fourth, a
longitudinal evolutionary mapping was executed to trace the lineage and developmental trajectory of foundational tools (e.g., generic innovative behavior
scales) as they were adapted and modified for nursing education over time.

3. Result
3.1. Study Selection

The initial search yielded 442 records. After removing duplicates, 255 records remained. Following title and abstract screening, 187 records were excluded,
and 54 full-text articles were assessed for eligibility. After full-text review, 44 articles were excluded for not meeting the inclusion criteria. Ultimately, 10
studies involving 10 assessment tools were included. The study selection flow diagram is presented in Fig. 2.

3.2 Basic Characteristics of Included Tools

The basic characteristics of the 10 included tools are summarized in Table 1, including tool name, first author, publication year, number of items, dimensions,
and so on.
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Table 1

Basic characteristics of the included assessment tools

Tool
name

CAP

ICEA

CIEP

CSIAQ

NIBS

CSIBS

CSIBS

IIBS

IESS

First
author

Lin
Xingtai
(e

Jon
Warner
[71

Ye Siqi
8l

Wan
Qiqi ?9]

Bao
Lin
[10

Jiang
Liping
N1l

Xin
Tiantian
[12]

Zhao
Zhiqing
N3]

Shen
Yijing
[14]

Year

1986

2002

2025

2012

2012

2018

2016

2011

2021

Study
population

Nursing
undergraduates
17l

Nursing
undergraduates
18]

Nursing
undergraduates
8l

Nursing
undergraduates
19]

Nursing interns

Vocational
nursing
students [21]

Nursing
undergraduates
[22]

Nursing
undergraduates

Nursing
undergraduates
[14]

Scoring
method

Likert
3-point

Likert
5-point

Likert
5-point

Likert
5-point

Likert
5-point

Likert
5-point

Likert

5-point

Likert

5-point

Likert
5-point

Study Sample Items/
region size
Dimensions

Shandong 402 50/4
Province

Guangdong 154 84/7
Province

Beijing, 531 31/4
Hebei

Province

Shanxi 246 21/3
province

Hubei 506 10/3
Province

Anhui 446 17/4
Province

Hunan 338 29/5
Province

Hubei 215 9/3
Province

Jiangsu 263 17/4
Province
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Dimensions
time

Risk-taking, NR
Curiosity,
Imagination,
Challenge
Innovation 10 min
awareness,
Curiosity,
Breaking fixed
thinking
patterns, Idea
cultivation
ability,
Willingness to
experiment/take
risks, Courage &
psychological
resilience,
Energy
persistence
Creative 20-30 min
awareness,

Pattern-breaking

skills, Critical

thinking ability,

Idea cultivation

ability

Innovative NR
thinking ability,
Innovative
learning ability,
Innovative
practice ability
Idea generation, >180s
Support

acquisition, Idea

realization

Thinking style, NR
Academic

exploration, Life
practice,

Academic

learning

Student support,  NR
Organizational
support,
Supervisor
support,
Innovative self-
efficacy,
Innovative
behavior,
Constructive
debate

Innovative idea NR
generation,

Innovative idea
promotion,

Innovative idea
realization

Innovation & NR
entrepreneurship
awareness
status,
Innovation &
entrepreneurship
cognition status,
Innovation &
entrepreneurship
ability,
Innovation &
entrepreneurship
education &
professional
identity

Completion

Test-
retest
interval

NR

NR

14
days

NR

NR

NR

NR

NR

NR

Source

Cross-(
adapta

Origina
applied

Adapte

Origina
applied

Origina
appliec

Origina

Origina
appliec

Origina
applied

Newly «



Tool First Year  Study Scoring  Study Sample Items/ Dimensions Completion  Test- Source
name  author population method  region size time retest
Dimensions interval
1SQ Wang 2014  Postgraduate Likert Nationwide 164 33/4 Thinking NR NR Newly «
Jin nursing 4-point characteristics,
[1 5? students [15] Personality
characteristics,
Behavioral
characteristics,
Knowledge
structure

Based on measurement content, the tools were categorized into four types: (1) Classic creativity/personality tendency tests (n = 1): the Chinese version of
the Williams Creativity Assessment Packet (CAP)[19]; (2) Comprehensive innovation ability self-report questionnaires (n = 3): the Innovation & Creativity
Effectiveness Assessment (ICEA)[20], the Chinese version of the Creativity and Innovation Effectiveness Profile (CIEP)[21], and the College Students'
Innovation Ability Questionnaire (by Wang Qiqi)[22]; (3) Innovative behavior scales (n = 4): the Nurse Innovative Behavior Scale (NIBS)[23], the College
Students' Innovative Behavior Scale (by Jiang Liping)[24], the Innovative Behavior Scale (by Xin Tiantian)[25], and the Individual Innovative Behavior Scale (by
Zhao Zhiqing)[26]; and (4) Research/innovation and entrepreneurship scales (n = 2): the Innovation and Entrepreneurship Status Scale for Nursing
Undergraduates (by Shen Yijing)[27] and the Innovation Status Questionnaire for Nursing Postgraduates (by Wang Jing)[28].

3.3 Quality Appraisal Results

The CIEP covers all four evaluation dimensions without any omissions; in contrast, other assessment tools have gaps in their coverage. Quality appraisal
results are presented in Table 2.

Table 2

Quality appraisal of the included assessment tools
Tool name Reliability Validity Applicability Practicality
CAP 0.92/0.872 NR/NR Widely used in nursing, not nursing-specific 50 items / NR / 3-point
ICEA 0.975/NR NR/NR Generic scale, weak nursing specificity 84 items / 10 min / 5-point
CIEP 0.894/0.846 0.964 / CFA good Nursing student-specific, culturally adapted 31 items / 20—30 min / 5-point
CSIAQ 0.92 /NR NR / EFA acceptable Validated in nursing students, not nursing-specific 21 items / NR / 5-point
NIBS 0.775-0.898/NR  NR/NR Nursing student/nurse-specific 10 items / =180 s / 5-point
CSIBS (Jiang)  0.961/NR NR/NR Validated in nursing students 17 items / NR / 5-point
CSIBS (Xin) 0.864 / NR NR/NR Validated in nursing students 29 items / NR / 5-point
1IBS 0.87/0.96 0.96 / NR Validated in nursing students 9 items / NR / 5-point
IESS 0.781-0.923/NR  0.96 / CFA+EFA good  Nursing student-specific 17 items / NR / 5-point
1SQ 0.809/0.821 0.821/NR Postgraduate nursing student-specific 33 items / NR / 4-point

3.3.1 Reliability: Generally Satisfactory

All included tools reported internal consistency reliability (Cronbach's a). Nine tools (90%) achieved a = 0.80, indicating good reliability. The ICEA
demonstrated the highest reliability (a = 0.975), while the Wang Jing questionnaire showed relatively lower but still acceptable reliability (a = 0.809). However,
only four tools reported test-retest reliability: the Williams CAP (0.872), the CIEP (ICC = 0.846), the Individual Innovative Behavior Scale (0.96), and the Wang
Jing questionnaire (0.821). The remaining six tools did not report test-retest reliability.

3.3.2 Validity: Generally Insufficient

Only four tools (CIEP, Wang Qigi's questionnaire, Shen Yijing's scale, Wang Jing's questionnaire) reported relatively complete content or structural validity
evidence. The CIEP demonstrated the most rigorous validity testing: its content validity index was 0.964, and confirmatory factor analysis (CFA) showed
good model fit (CFI = 0.925, RMSEA = 0.051). Shen Yijing's scale also demonstrated good CFA fit indices (CFl = 0.990, RMSEA = 0.031). Wang Qigi's
questionnaire reported exploratory factor analysis (EFA) results with a cumulative variance contribution rate of 52.601%. However, 60% of the tools (including
the ICEA, NIBS, Jiang Liping's scale, and Xin Tiantian's scale) did not report either EFA or CFA, leaving their structural validity unsubstantiated.

3.3.3 Nursing Specificity: Considerable Variation

In terms of nursing specificity, the CIEP and NIBS demonstrated the strongest performance. The CIEP underwent systematic cross-cultural adaptation and
validation using a sample of 531 nursing undergraduates from Beijing and Hebei Province, with item content reviewed by nursing education experts. The
NIBS, specifically developed for nursing professionals, contains three dimensions closely aligned with clinical nursing practice—"idea generation," "support
acquisition," and "idea realization"—and has been widely used among nursing students and clinical nurses. In contrast, generic tools such as the ICEA (84
items, 7 dimensions), despite their excellent reliability, contain items conceptually oriented toward psychology (e.g., "breaking fixed thinking patterns,’

"courage and psychological resilience") with limited relevance to nursing clinical practice.
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3.3.4 Practicality: Marked Differences in Feasibility

In terms of item count, the Individual Innovative Behavior Scale (9 items) and NIBS (10 items) were the most concise and thus suitable for large-scale rapid
assessment. Conversely, the ICEA (84 items) imposed a substantial response burden, and the Wang Jing questionnaire (83 items in total) was not conducive
to widespread application. Regarding scoring methods, most tools employed a Likert 5-point scale, with the exceptions of the Williams CAP (3-point) and the
Wang Jing questionnaire (4-point). More than half of the tools did not report completion time.

3.4 Evolutionary Trajectory of Innovative Behavior Scales

The innovative behavior scales demonstrated a clear evolutionary trajectory (Fig. 3.). The origin can be traced to Scott and Bruce's (1994)[29] 6-item
unidimensional Individual Innovative Behavior Scale (IIBS), developed based on social exchange theory to measure innovative behavior in workplace settings.
Janssen (2000) [30] extended this into the 9-item, three-dimensional Innovative Work Behavior (IWB) scale, comprising idea generation, idea promotion, and
idea realization, using a Likert 7-point scale. Subsequently, Chinese scholars undertook successive nursing-specific adaptations: Zhao Zhiqing et al. (2011)
[26] revised it into a 9-item Chinese version suitable for nursing students, converting to a Likert 5-point scale. Bao Ling et al. (2012) [23] developed the 10-
item NIBS specifically for nursing professionals. Xin Tiantian (2016) [25] further expanded the scale into a 25-item, five-dimensional version incorporating
student support, organizational support, supervisor support, innovative self-efficacy, and innovative behavior, thereby integrating environmental support and
self-efficacy dimensions. Jiang Liping (2018) [24] developed a 17-item, four-dimensional version focused on academic contexts, incorporating
characteristics of university students' learning and daily life. This evolutionary trajectory reflects a progressive deepening from generic workplace contexts to
specific professional contexts and from unidimensional to multidimensional measurement.

4. Discussion
4.1 The Structural Deficit: "Good Reliability, Insufficient Validity"

This systematic review revealed a striking pattern: current assessment tools for nursing students' innovation ability demonstrate generally good reliability but
widespread insufficient validity evidence — particularly structural validity. While all tools reported internal consistency and 90% achieved good levels
(Cronbach's a = 0.80), 60% had not undergone rigorous factor analysis. This finding directly aligns with Deng et al. (2025) in their systematic review of clinical
nursing teacher competency tools and echoes broader measurement concerns in healthcare education [31]. From a psychometric perspective, high internal
consistency is a necessary but insufficient condition for validity; a high Cronbach's alpha can merely reflect item redundancy rather than structural integrity [4,
32]. Good reliability in the absence of validity evidence means we cannot determine whether the dimensional structure of these tools is theoretically sound or
whether items genuinely represent the construct of "nursing innovation ability" [16, 33]. For example, while the ICEA demonstrated excellent reliability (a =
0.975), the rationale for its 84 items and seven dimensions lacks structural validity support; whether dimensions such as "energy persistence" truly fall within
the construct domain of innovation capability remains debatable. Taken together, these findings corroborate the critical issues identified in our introduction:
uncritical borrowing of generic instruments and uneven psychometric evidence that undermines the foundation of a growing body of correlational research.

4.2 The Dilemma of Tool Selection and Evidence-Based Recommendations

Our findings suggest that the current dilemma in tool selection stems from two interrelated tensions.

First is the tension between "generic" and "domain-specific" measurement. According to Social Cognitive Theory and health measurement guidelines,
behavioral capabilities are highly domain-specific [34, 35]. Generic scales (e.g., ICEA, Wang Qigi's questionnaire) perform well in reliability but are
disconnected from nursing clinical practice, failing to capture context-bound innovative behaviors such as "identifying bedside safety hazards" or "optimizing
clinical procedures" [36]. Conversely, nursing-specific tools (e.g., CIEP, NIBS) contain items better aligned with clinical education contexts. However, some
(e.g., Shen Yijing's scale validated in a single institution; Wang Jing's questionnaire evaluated only in its development study) lack cross-sample validation and
measurement invariance testing, limiting their generalizability.

Second is the absence of a developmental, stratified assessment system. As posited by Benner's "Novice to Expert" continuum and professional competence
frameworks [37, 38], nursing students at different educational stages encounter fundamentally distinct learning environments and clinical realities. Junior
students primarily engage with basic sciences; assessment at this stage should emphasize creative personality traits and divergent thinking. Senior students
transition into clinical practice, where assessment must focus on contextualized clinical innovation behaviors. Postgraduate students must demonstrate
advanced capabilities in both research-driven and practice-based innovation. Yet, no stratified assessment battery tailored to these distinct developmental
stages currently exists.

Based on our synthesis, we offer three pragmatic recommendations: (1) When rigorous, multidimensional evaluation of innovation capability is required, the
CIEP—which possesses the most robust psychometric validation—should be the primary instrument. (2) For rapid screening or educational evaluation in
clinical settings, the NIBS is recommended due to its strong nursing specificity and concise structure. (3) For postgraduate nursing cohorts, while Wang
Jing's questionnaire offers domain-specific relevance, it requires formal structural validity testing before widespread implementation.

4.3 A Field-Level Imbalance: Tool Development Versus Correlational Research

A noteworthy pattern emerged: the overwhelming majority of published studies on nursing students' innovation ability are cross-sectional surveys analyzing
correlates such as self-efficacy, professional commitment, psychological capital, and artificial intelligence readiness. In contrast, studies dedicated to
instrument development, cross-cultural adaptation, or psychometric validation are scarce. While correlational studies provide valuable preliminary data, their
heavy reliance on unscrutinized measurement tools creates a "measurement schmeasurement" phenomenon—where complex statistical models are built
upon fragile psychometric foundations [39]. First, causal relationships cannot be established from cross-sectional designs [40]. Second, variable selection
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often follows empirical trends rather than robust theoretical frameworks. Third, and most critically, researchers routinely assume that borrowed scales are
valid without confirming content validity or structural validity in their target samples [16, 39]. We argue that the field urgently needs to pivot from "uncritically
applying tools" to "rigorously refining tools," directing research efforts toward cross-sample validation, measurement invariance, and continuous optimization
of core instruments like the CIEP and NIBS.

4.4 Limitations

This systematic review has several limitations. First, psychometric reporting was subject to secondary transmission bias, as data were extracted from
primary studies that recalculated Cronbach's a for convenience without conducting formal validity re-testing. Second, due to complex lineage chains of
adaptation and revision, we included 10 core tools with relatively complete psychometric data, which may exclude minor derivative variations. Third, grey
literature was not included, which may introduce publication bias [14]. Fourth, although informed by COSMIN standards, our appraisal utilized a synthesized
framework rather than the full COSMIN Risk of Bias checklist [16], and did not explicitly differentiate between "property absent" and "property unreported,’
which may result in a conservative evaluation of certain instruments.

5.Conclusion

This systematic review shows that current assessment tools for nursing students' innovation ability generally demonstrate satisfactory reliability, but validity
evidence—particularly structural validity—is insufficient. The tools are diverse in type but vary considerably in nursing specificity. Nursing students at different
grade levels have differentiated assessment needs, yet a stratified assessment system remains absent. Future research should prioritize rigorous structural
validity testing and large-sample cross-regional validation of existing core tools (particularly the CIEP and NIBS). On this foundation, efforts should be
directed toward developing assessment instruments deeply integrated with nursing clinical practice contexts, constructing stage-specific, multi-level
assessment systems, and promoting integrated analyses linking assessment results with educational interventions—ultimately serving the improvement of
nursing innovation talent cultivation quality.
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Assessment Tools for Innovation Ability Among Nursing Students: A Systematic Review

BACKGROUND

Innovation is essential for nurses in complex
healthcare environments. Accurate assessment
of nursing students' innovation ability is crucial
for identifying strengths anddeficits, evaluating
educational interventions, and

informing curriculum development. However,
current instruments show heterogeneity, limited
nursing specificity, insufficient evidenceof
structural validity, and unclear evolutionary
relationships. A systematic synthesis is needed
to guide appropriate toolselection and future
development.

¢ == | To systematically review assessment tools for innovation ability among nursing students, analyze their
¥ == | structural characteristics, psychometric properties applicability, and limitations, and provide evidence-based
¥

recommendations for tool selection and future development.

1. Literature search

PubMed, CINAHL, EMbase,
CNKI, and Wanfang Data from
inception to March 2026

2. Inclusion criteria

Nursing students; development, revision
or application of innovation assessment
tools; clear porting of tool characteristics

3. Data extraction 4. Quality appraisal

Using a self-designed extraction ~ Assessed across four dimensions:
form to collect basic characteristics reliability, validity, applicability,
and psychometric evidence and practicality

RESUL Reliability

(internal consistency)

90%

9/10 took demonstrated
good reliasblity
(Cronbach's o> 0.80)

e

Scott & Bruce 6-
item unidimensional scale

Chinese version of the Creativity and Innovation Effectiveness Profile (CIEP)
Comprehensive innovation ability self-report questionnaire

Validity evidence
(structural validity)

Yokkkn e
PR R A Kok g

4/10 tools

Tools included (n=10)
M Classic creativity/personality
tendency tests (n =1, 10%)

B Comprehensive innovation ability self-
report questionnaires (n =3, 30%)

M Innovative behavior scales (n =4, 40%)
reported relatively complete

structural validity evidence
(60% did not conduct EFA or CFA)

B Research/innovation and entrepreneurship
scales (n =2, 20%)

Evolutionary trajectory of innovative behavior scales

o) :
O

Expanded item

pools; explored factors

Multi-version and cross-
and dimensions

Multidimensional versions;
integrated individual and
contextual characteristics

cultural adaptations; applicable
to diverse populations and settings

Nursing specificity: best performing tools

Nurse Innovative Behavior Scale (NIBS)
Innovative behavior scale

CONCLUSIONS

multidimensional, multi-version instruments

A stratified assessment system tailored to different

recommended for priority use.

OIS

Current instruments for nursing students' innovation ability generally show
satisfarctory reliability but insufficient validity evidence, particularly structural validity. E‘vfg

Innovative behavior scales have evolved from simple unidimensional tools to

The Chinese CIEP and NIBS demonstrate the best overall performance and are i

IMPLICATIONS

Educators: Select stage-appropriate tools to accurately assess and support students' innovation
development.

Curriculum developers: Integrate innovation competence cultivation and valid assessment into
nursing education.

Researchers: Strengthen structural validity testing, develop nursing-specific instruments, and
build stage-specific, multi-level assessment systems.

learning stages is urgently needed.

Nursing administrators: Use robust assessment data to guide talent development and practice
innovation.

@GN O High-quality, valid, and nursing-specific assessment tools are fundamental to cultivating and evaluating innovation ability in future nurses.

Figure 1

Graphical Abstract.
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through database searching

Records identified Additional records
identified through other sources

(n=442) (n=0)

Identification

Screening

Eligibility

Included

Figure 2

Flow chart of the selection process.

v

Records after duplicates removed(n=255)

v

Studies included (n=10)
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Records screened(n=255) —»

Records excluded(n=201)

Full-text articles assessed for eligibility(n=54) ———®

Full-text articles excluded,with
reasons(n=44):
1.Comment,editorials,and
conference abstracts(n=4)
2.Lack of relation with the
theme(n=40)




Scott & Bruce (1994) — IIBS — 6 items,
unidimensional — Workplace setting

Janssen (2000) — IWB — 9items, 3
dimensions —
(Generation/Promotion/Realization) —
Likert 7-point

'

'

Zhao Zhiging (2011) —
Individual Innovative Behavior Scale —
9 items,3 dimensions — Adapted for
nursing students — Likert 5-point

Bao Ling (2012) — NIBS — 10
items, 3 dimensions — Nursing-
specific — Likert 5-point

Xin Tiantian (2016) —
Innovative Behavior Scale — 25 items,
5 dimensions

Zhu et al. (2025) Validated NIBS
in nursing postgraduates

Jiang Liping (2018) — College
Students' Innovative Behavior
Scale — 17items, 4 dimensions

Figure 3
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