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Abstract
Purpose
To improve the quality of postoperative care and promote recovery after surgery, it is important that nursing education is competency-based and that competency assessment is an integral part of the educational process. The purpose of this study was to develop a tool to evaluate nursing students’ perceived competence in postoperative care.


Methods
This cross-sectional methodological study followed DeVellis’s scale development steps and was conducted between December 2022 and March 2023. In this study, 892 students were invited and 703 responded. After exclusions, data from 645 students were analyzed to examine the psychometric structure of the scale using exploratory factor analysis (n=327) and confirmatory factor analysis (n=318). Reliability was assessed by calculating Cronbach’s α coefficients and by test–retest measurement (n=46).


Results
The proposed scale was confirmed to consist of five factors and 28 items (χ2/degrees of freedom=2.25, root mean square error of approximation=.06, normed fit index=.90, and goodness-of-fit index=.85). Cronbach’s α was .97 for the total scale. The data demonstrated high test–retest stability (intraclass correlation coefficient=.860). The scale developed and psychometrically tested in this study revealed a five-factor structure: legal responsibilities and ethical principles (seven items), postoperative nursing care (seven items), interpersonal relations and communication (four items), leadership (six items), and education and professional development (four items).


Conclusion
The scale, which demonstrated very good psychometric properties, would be helpful in assessing perceived postoperative nursing competence among nursing students. This may help students graduate with the necessary knowledge and skills required for postoperative care. However, further research involving larger samples and more diverse cultural contexts is needed to enhance the generalizability of the scale.
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Introduction
Postoperative care requires continuous observation and specialized nursing interventions due to physiological changes, limited mobility, and emotional vulnerability in surgical patients, who are also at risk for complications such as infection, bleeding, respiratory failure, and postoperative nausea and vomiting [1]. Complication rates during the postoperative period have been reported to range from 12.5% to 48.0% [2,3]. To ensure patient safety and quality of care, and to prevent complications and recognize them as early as possible, nurses must be competent in preventing, recognizing, and managing postoperative complications. They also need to be competent in symptom control, pain management, planning nutrition, hydration, mobilization, and discharge education [1].
Nursing competence is a multifaceted concept with varying definitions across theoretical and professional frameworks. First and foremost, Benner [4] made a valuable contribution to building the conceptual framework nursing competence and described the competent nurse as follows: “The competent nurse lacks the speed and flexibility of the nurse who has reached the proficient level, but the competency stage is characterized by a feeling of mastery and the ability to cope with and manage the many contingencies of clinical nursing.” With the diversification of nursing roles, regulatory and professional bodies have defined core competency domains, including professional values, communication, clinical decision-making, and leadership [5]. In this context, the European Operating Room Nurses Association (EORNA) defined five core competency domains for perioperative nursing, encompassing professional practice, nursing care, communication, leadership, and professional development [6].
The EORNA Framework for Perioperative Nurse Competencies was developed by the EORNA Education Committee in 2009 and is periodically updated. It includes specific perioperative nursing skills such as patient monitoring, infection control, and perioperative care, as well as core nursing skills like communication, teamwork, and patient advocacy [7].
This study used the European Union definition of competency as “the proven ability to use knowledge, skills and personal, social and/or methodological abilities, in work or study situations and in professional and personal development,” adopted by EORNA. Also, the concept of competency is based on and evaluated according to the dimensions established by the EORNA [6].
Professional experience is of great importance in the development of competence in all of these nursing care practices [5]. However, newly graduated nurses are also responsible for caring for high-risk patients, and inadequate competence and additional factors such as theory-practice gaps affect their ability to provide safe direct care, leaving them open to potential errors [8]. Therefore, in order for nurses to work more effectively and safely in a surgical unit, it is very important that they learn the basic skills of postoperative care and develop their competencies in this special area before starting their clinical experience [9].
The competency-based nursing education plays a critical role in acquiring these competencies [5,9]. Integrating competencies into the curriculum ensures that nursing education aligns with current practice standards and expectations. This alignment allows students to step into the healthcare environment they will encounter after graduation with greater awareness and preparation. It also allows students to focus on the crucial skills and knowledge required for professional practice, ensuring they are well-prepared. This adaptability is crucial in an ever-changing healthcare landscape [10].
Although competency-based education approach is of great importance for the training of qualified nurses, there is a notable gap regarding valid and reliable instruments for measuring competence in specific areas of nursing care [11]. This gap becomes more apparent in the field of postoperative nursing care and particularly for nursing students. Postoperative nursing care is a complex process that requires a variety of skills, including clinical decision-making, managing complications, ensuring patient safety, communicating effectively, and acting with ethical responsibility [1]. However, nursing students’ practice in critical care settings is generally limited to an observational or supportive role [8-10]. To accurately identify the learning needs of students with limited opportunities to apply their knowledge in real clinical settings, it is crucial to objectively assess their perceived level of competence in the relevant field [11,12]. However, no measurement tool that assesses nursing students’ postoperative care competencies using a structured approach has been found in the literature. When current scales in the context of surgical nursing care are examined in terms of target population, scope, and theoretical frameworks, it becomes clear that most of them are designed for nurses working in operating theatres and focus on assessing knowledge, leadership, communication, safety, and care quality practices [13-16]. On the other hand, scales for students assess general competency areas such as critical thinking, communication, ethics, and general clinical skills, rather than specific skill areas of postoperative care [11,12]. However, in the Nursing Competence Scale, the ability to perform ‘postoperative care’ is evaluated among the 20 basic nursing abilities, and the Clinical Competence Questionnaire includes an item on postoperative care [17,18]. Furthermore, existing scales are based on broad and generalized conceptual frameworks such as the Benner model and Alberto Bandura’s theory [19]. Therefore, they are not grounded in the specific requirements of postoperative care.
Competency scales provide a framework for objectively measuring student knowledge and skills in competency-based education programs. These scales allow educators to identify best practices and areas for improvement by facilitating comparisons across groups and institutions. However, the literature shows that self-assessment scales do not always align with actual measures, and in particular, those with less knowledge and skills tend to rate themselves as more competent [20]. Therefore, self-assessment scales should be used in parallel with standard measures to achieve the most successful outcomes in training. In this context, this study aimed to develop the “Perceived Postoperative Nursing Care Competence Scale for Nursing Students” in order to evaluate the perceived competence of nursing students in postoperative patient care.

Methods
1. Study design
This methodological research was conducted using the scale development framework by DeVellis [21] in eight steps (Figure 1): (1) clearly defining the construct to be assessed, (2) generating a comprehensive pool of items, (3) specifying the measurement format, (4) obtaining expert review of the initial items, (5) considering the use of validation items, (6) conducting a pilot test with a sample, (7) analyzing and refining the items through exploratory and confirmatory factor analyses, and (8) finalizing the scale by optimizing its length. The study was reported in accordance with the STROBE (Strengthening the Reporting of Observational Studies in Epidemiology) guidelines (Appendix 1).
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Fig. 1. Study flow diagram.

1) Step 1: clearly defining the construct to be assessed
The construct targeted in this study was the perceived competence of nursing students in postoperative care. Despite the growing recognition of the importance of postoperative care competence and the increasing need for qualified nursing care due to the rise in trauma cases and surgical diseases resulting from conflicts, accidents, and disasters, there is still no specific instrument in this field. Therefore, this construct was selected as the focus of measurement. The conceptualization of this construct was grounded in an examination of the literature and supported by established frameworks, including the novice-to-expert framework by Benner [4], the Nursing and Midwifery Council standards of competence [22], and EORNA’s perioperative competencies [6].

2) Step 2: generating a pool of items
The literature review by Wu et al. [23] reported that the majority of competence assessment instruments were created on the basis of the standards of competence set by the professional nursing organizations. The current study established the main dimensions of the scale in accordance with the core competencies of perioperative nursing as set by EORNA [6,24]. Subsequently, to create the set of items, existing scales related to nursing competency and the literature on postoperative care were reviewed [1,4-6,11-17,22-24]. In this process, item pools for the five different dimensions defined by EORNA were developed separately and later combined to ensure consistency with the framework underlying the research.

3) Step 3: specifying the measurement format
The scale items were written in the form of statements and a 5-point Likert response format was used. Each item was scored as 1=strongly disagree, 2=disagree, 3=neither agree nor disagree, 4=agree, and 5=strongly agree, with higher scores indicating higher levels of perceived competence.

4) Step 4: obtaining expert review of the initial items
After the baseline item set was created, the research team, four of whom have at least 5 years of surgical nursing experience, met online to discuss the items. During these discussions, the spelling, grammar and commonality of the items were reviewed and five items were excluded from the item set by consensus of the team. There were 45 five-point Likert-type items in the baseline item set. The allocation of the items across dimensions was as follows: legal responsibilities and ethical principles (eight items), postoperative nursing care (17 items), interpersonal relations and communication (six items), leadership (six items), and education and professional development (eight items).
To determine how well each item aligned with the targeted conceptual domain, the content validity index (CVI) approach was employed. In line with the Davis method [25], a panel of 10 expert nurses reviewed the initial 45 items of the draft scale and provided their judgments using a 4-point rating scale. The eligibility criteria for the experts included having a doctoral degree, teaching postoperative care to undergraduate nursing students, and holding an academic position of at least assistant professor. These nurses rated each item for representativeness and relevance to the content. The evaluation was performed using a 4-point Likert scale (4=very suitable, 3=suitable, 2=somewhat suitable, and 1=unsuitable) and a CVI was calculated. The CVI for an item refers to the ratio of experts who graded the item as very suitable or suitable to all of the experts involved. A value of CVI >.80 was accepted as the cut-off point [25].

5) Step 5: considering inclusion of validation items
In this step, the inclusion of validation items was considered. However, no additional validation items were incorporated, as the scale development process primarily focused on measuring the target construct itself.

6) Step 6: conducting a pilot test with a sample
Prior to construct validity testing, a pilot study was conducted with 55 undergraduate nursing students (78.18% female; mean age 19.20±2.31 years). Students were informed about the research and invited to participate in the pilot study on a voluntary basis. The URL of the form via WhatsApp (whatsapp.com) was sent to students who agreed to participate, and data were collected anonymously online. In the pilot study, the grammar, comprehensibility, clarity, and wording of the items were evaluated by the nursing students, and no problems with the items were reported. The result of this stage showed that Cronbach’s α coefficients were .984 for the instrument as a whole, and it ranged from .896 to .982 for the dimensions, showing a high level of reliability and very good internal consistency [26]. Students who participated in the pilot study were not included in the main data analysis.

7) Step 7: analyzing and refining the items/evaluate the items
This step aimed to validate that the developed instrument was capable of measuring nursing students’ perceived competences in postoperative nursing care. The psychometric structure of the baseline Perceived Postoperative Care Competency Scale for Nursing Students (PPCC-NS) was investigated through item analysis, exploratory factor analysis (EFA), confirmatory factor analysis (CFA), and reliability testing.
(1) Item analysis
At this stage, item analysis was carried out to examine the internal consistency of the draft scale and to determine the contribution of each item to the overall structure. For this purpose, corrected item–total correlations and Cronbach’s α coefficients were calculated, and the performance of each item was evaluated based on these indicators. Items that did not meet the statistical or conceptual criteria would have been removed; however, all items showed acceptable values and were retained for further analyses [26].

(2) Exploratory factor analysis
To assess whether the scale aligned with the intended theoretical construct, EFA was employed. This analysis helped identify the latent structures represented by the items and contributed to evaluating the construct validity. The Kaiser-Meyer-Olkin (KMO) test was carried out to assess sample adequacy, with values exceeding .80 indicating that the data were suitable for factor analysis. Additionally, Bartlett’s Test of Sphericity was conducted to determine whether the correlations among items justified the use of factor analysis. A p-value below .001 confirmed that the relationships among variables were statistically significant. To uncover the underlying factorial structure, Principal axis factoring, which is the most commonly used method for analyzing relationships between instrument items and domains, was applied. Factor loadings, which show how strongly each item is related to a factor, were assessed using the direct oblimin technique. A factor loading of .40 or higher was considered acceptable [27].

(3) Confirmatory factor analysis
The factor structure of the scale was validated using CFA. The study employed several common goodness-of-fit indices (GFI) to evaluate how well the model fit the data. These indices included: chi-square to degrees of freedom ratio (χ2/df <5), comparative fit index (CFI >.90), Tucker-Lewis index (TLI >.90), normed fit index (NFI >.90), root mean square error of approximation (RMSEA <.08), and GFI (>.85) [28-31].

(4) Reliability
Cronbach’s α was used to measure internal consistency and reliability, with a value greater than .70 considered acceptable [26]. The stability reliability of the PPCC-NS was assessed using a test–retest method with 46 nursing students (82.61% female; average age 20.48±1.03 years), conducted 2 weeks apart.


8) Step 8: Optimizing the scale length
The refinement of the scale was achieved through the factor analyses, during which items not meeting the statistical criteria were removed. Thus, the final scale length was determined based on empirical evidence from exploratory and confirmatory factor analyses rather than a separate optimization process.


2. Participants and setting
The scale was originally developed in Türkiye and the items were prepared in Turkish. Data collection took place at four universities located in Türkiye’s Eastern Black Sea region, where the research team was affiliated. Therefore, the study used the convenience sampling method in which the sample is selected from a group that is readily available or convenient to the researchers [32].
The following criteria were used for enrollment: To have successfully completed the surgical nursing course and to be studying in the nursing department of the universities included in the study. Students who had not completed the internship of the course face-to-face, due to the COVID-19 (coronavirus disease 2019) pandemic, were excluded from the study.
A commonly accepted guideline for assessing validity and reliability is to recruit a sample size of five to 10 participants per item on the scale [33]. With 40 items in the initial PPCC-NS, an acceptable sample size ranged from 200 to 400 participants. The study collected two independent samples: 353 students for the EFA and 350 students for the CFA, resulting in a total of 703 nursing students (Figure 1). Participants were assured of both anonymity and privacy and all participants consented to the study by clicking the “I have been informed about the study and I give my consent” button on the online form.

3. Data collection
Data were collected via a two-part online form created using Google Forms (Google LLC) between December 2022 and March 2023. At the beginning of the data form, five demographic questions (age, gender, class, university, and marital status) were included. These questions are followed by the items of the PPCC-NS scale. Nursing students were individually sent the URL of the form via WhatsApp. Data were extracted from Google Forms as an Excel file, edited and transferred to SPSS. Data collection for the EFA analysis was conducted during December 2022 and for the CFA analysis was during January 2023. The sample from which data were collected to perform the CFA analysis and the sample from which data were collected to perform the EFA analysis were completely different from each other.

4. Statistical analysis
Descriptive statistics and factor analysis were conducted using IBM SPSS ver. 22.0 (IBM Corp.), while the factor structure was tested using AMOS 23.0 (IBM Corp.). The appropriateness of items and structure was evaluated through EFA, which identified items with high correlations to construct the factor structures. The decision on the number of factors was based on the assessment of eigenvalues above 1 and evaluating the scree plot. The factor structure revealed through EFA was subsequently tested and confirmed using CFA. To examine the scale’s internal consistency, both item-total correlations and Cronbach’s α values were computed [33]. The stability reliability of the PPCC-NS was evaluated using dependent groups t-tests and the intraclass correlation coefficient (ICC) based on absolute agreement and a two-way mixed-effects model. Kurtosis and skewness values were examined to assess conformity to normal distribution, with values between –2 and +2 indicating normal distribution [34]. Statistical significance was defined as a p-value less than .05.

5. Ethical approval
The study was approved by the Institutional Ethics Committee of Artvin Çoruh University (number: E-18457941-050.99-72808; date: November 30, 2022). In addition, informative explanations about the study were included in the online form, and students declared that they were informed about the research and accepted participation by selecting the “I approve” option.


Results
1. Content validity of the scale
According to expert review, five of the items forming the initial PPCC-NS scale were eliminated because the content validity indices were below .80. Four of these items belonged to the postoperative nursing care sub-dimension and one to the education and professional development sub-dimension. Details of the removed items are presented in (Appendix 2).
The study established content validity of the 40-item draft scale with CVI ranging from .80 to 1.0 [25]. Additionally, upon feedback from experts, three items were revised in terms of wording within the scope of content validity.

2. Demographic characteristics
A total of 703 students from the involved universities were included in the final sample (892 students invited; response rate 78.81%). Data forms completed by 26 students from the EFA sample (n=353) and 32 students from the CFA sample (n=350) were excluded from the study because they contained extreme values. The research results were obtained by analyzing valid data from 327 students for EFA and 318 students for CFA.
1) Sample for EFA
Of the 327 respondent nursing students, 26.29% (n=86) were from year 2, 51.07% (n=167) were from year 3, and 22.62% (n=74) were from year 4. Most participants (n=265; 81.03%) were women, and 325 (99.38%) were unmarried. The mean age of the students was 21.0±1.43 (minimum=18, maximum=32) years.

2) Sample for CFA
The sample consisted of 71.69% (n=228) females and 98.11% (n=312) unmarried students with a mean age of 21.82±4.69 years. The distribution of students in ascending order by grade was 18.55%, 41.19%, and 40.25%, respectively.


3. Item analysis
Item analysis was conducted prior to examining the construct validity of the 40-item draft scale. Item means ranged between 4.04±.90 and 4.73±.51. For the draft scale, total Cronbach’s α was .962 and standardized Cronbach’s α was .963. Since the correlation coefficients were in the range of .50 to .71 according to the corrected item-total correlation analysis, no item was removed from the scale (Table 1).
Table 1. Descriptive statistics (N=327)
	No.	Item	Mean±SD	Corrected item-total correlation	Cronbach’s α if item deleted
	I1	I can comply with the basic ethical principles in postoperative nursing practices	4.37±.70	.52	.96
	I3	I can take responsibility for postoperative care practices	4.32±.75	.55	.96
	I4	I can consult health care professionals about postoperative care practices that are beyond my capacity	4.66±.58	.54	.96
	I5	I can ensure the confidentiality and security of patient information that I receive	4.73±.52	.52	.96
	I6	I can document my nursing practice in the postoperative period	4.47±.66	.54	.96
	I7	I can take measures to ensure patient safety in postoperative care	4.59±.58	.62	.96
	I8	I can use checklists to ensure patient safety in postoperative care	4.5±.65	.63	.96
	I9	I can carry out a physical assessment of the patient in the postoperative period	4.42±.63	.54	.96
	I10	I can provide postoperative nursing care according to relevant procedures and protocols	4.36±.67	.66	.96
	I11	I can provide patient-specific care using the nursing process in postoperative patient care	4.41±.69	.68	.96
	I13	I can apply evidence-based guidelines for surgical site skin care	4.24±.76	.60	.96
	I16	I can plan the necessary nursing care for fluid and electrolyte imbalances that may occur after surgery	4.22±.71	.64	.96
	I18	I can plan nursing care to prevent the development of deep vein thrombosis after surgery	4.23±.77	.63	.96
	I21	I can recognize emergencies that may occur in the postoperative period	4.13±.73	.63	.96
	I22	I can provide an appropriate communication environment for the patient to express their concerns by using effective communication techniques	4.39±.73	.68	.96
	I23	I can use interpersonal communication skills to enhance the patient’s strategies for coping with postoperative anxiety	4.32±.69	.69	.96
	I24	I can provide positive communication and co-operation with patients and their relatives to increase participation in patient care	4.46±.67	.71	.96
	I27	During the postoperative care process, I avoid judgmental attitudes and try to understand patients and their relatives	4.52±.65	.57	.96
	I29	I can take responsibility for my own professional development in postoperative practices	4.35±.76	.65	.96
	I31	I strive to contribute to the self-development of my colleagues in postoperative nursing	4.41±.69	.65	.96
	I32	I can contribute to harmonious and organized work of my fellow students in the postoperative care units	4.49±.65	.61	.96
	I33	I can consult with members of the surgical team to learn what I do not know about postoperative care	4.6±.60	.66	.96
	I34	I can share my knowledge and experience of postoperative care with my peers and nurses	4.5±.70	.71	.96
	I35	I can benefit from the knowledge and experience of the surgical team members	4.62±.57	.68	.96
	I37	I can follow current research in postoperative care	4.23±.77	.58	.96
	I38	I try to contribute to the development of new technological products and equipment to improve postoperative care	4.04±.90	.47	.96
	I39	I try to contribute to scientific research regarding postoperative care	4.04±.89	.50	.96
	I40	I can benefit from technological developments to increase the effectiveness of postoperative care	4.35±.71	.62	.96


SD, standard deviation.



4. Exploratory factor analysis
Since a significant correlation was found between the theoretical sub-dimensions of the initial PPCC-NS (.51≤ r ≤.78, p<.001), to reveal the factor structure, EFA was conducted using principal axis factoring and direct oblimin methods. The Bartlett’s test of sphericity statistic was calculated as χ2=8,257.70, p<.001, and the KMO measure was .947, indicating that the data set was sufficient for EFA in terms of homogeneity and sample size. In the factor analysis, 12 of the 40 items were deleted from the scale because their factor loadings were not larger than .40 (Appendix 2). Finally, factor analysis revealed five factors with eigenvalues ≥1.0, explaining 53.68% of the cumulative variance. These factors were consistent with the perioperative competency sub-dimensions defined by EORNA in the study. Therefore, the structure discovered as a result of factor analysis consisted of the following five factors: Factor 1: legal responsibilities and ethical principles (seven items); Factor 2: postoperative nursing care (seven items); Factor 3: interpersonal relations and communication (four items); Factor 4: leadership (six items); and Factor 5: research and professional development (four items) (Table 2). It was found that there was a significant relationship between the sub-dimensions that emerged in the EFA (.37≤ r ≤.70, p<.001).
Table 2. Factor loadings according to EFA (N=327)
	Items	CVI	Communalities	Factors
	Initial	Extraction	1	2	3	4	5
	I1	1	.45	.36	.47				
	I3	1	.49	.43	.44				
	I4	1	.54	.50	.57				
	I5	.90	.54	.54	.68				
	I6	1	.49	.44	.58				
	I7	1	.62	.60	.66				
	I8	.80	.62	.59	.64				
	I9	.90	.45	.41		.47			
	I10	.90	.61	.58		.51			
	I11	.90	.56	.54		.40			
	I13	1	.51	.47		.45			
	I16	.80	.52	.49		.44			
	I18	.80	.58	.47		.44			
	I21	.90	.58	.52		.52			
	I22	1	.76	.76			–.81		
	I23	1	.73	.66			–.64		
	I24	1	.71	.70			–.65		
	I27	.80	.57	.53			–.46		
	I29	.90	.59	.53				–.43	
	I31	1	.69	.56				–.59	
	I32	1	.69	.59				–.73	
	I33	.80	.67	.64				–.67	
	I34	1	.67	.64				–.61	
	I35	1	.70	.66				–.61	
	I37	.80	.64	.59					.62
	I38	1	.62	.67					.85
	I39	1	.67	.64					.79
	I40	.90	.60	.50					.45


F1: legal responsibilities and ethical principles, F2: postoperative nursing care, F3: interpersonal relations and communication, F4: leadership, F5: education and professional development.CVI, content validity index; EFA, exploratory factor analysis.



5. Confirmatory factor analysis
The 5-factor, 28-item model revealed by the EFA analysis was tested for validity with the CFA analysis (Figure 2). The CFA analysis showed that the data fit well with the model: χ2 (333, N=318)=750.168, p<.001, χ2/df=2.25, GFI=.85, NFI=.90, TLI=.93, CFI=.94, and RMSEA=.06. Factor loadings of items in all factors varied between .70 and .89 (Appendix 3). In addition, structural correlations between factors ranged from .27 to .89. and all the relationships were found to be positive and significant. These results showed that the structure of the scale obtained by the EFA was also confirmed by the CFA.
[image: Fig. 2.]
Fig. 2. Confirmatory factor analysis. F1: legal responsibilities and ethical principles, F2: postoperative nursing care, F3: interpersonal relations and communication, F4: leadership, F5: education and professional development. χ2=750.168; p=.000; degrees of freedom (df)=333; χ2/df=2.253; goodness-of-fit index=.846; root mean square error of approximation=.063; comparative fit index=.942; Tucker-Lewis index=.934; normed fit index=.901.


6. Tests of reliability
Cronbach’s α was found to be .97 for the total scale. Regarding the sub-dimensions of the scale, this value was found to vary between .87 and .92 (Appendix 4).

7. Stability reliability
The results of the paired samples t-test and the ICC were taken into account when testing the test–retest reliability. The ICCs were found to vary between .69 and .96. In addition, the results of the paired samples t-test confirmed that there was no statistically significant difference between the test and retest scores for the sub-dimensions and total scores (t=.867–1.742; p>.05) (Table 3).
Table 3. Stability reliability (N=46)
	Sub-dimensions	Mean±SD	t	p	ICC
	Test	Re-test
	F1	30.87±3.83	30.24±3.63	1.73	.090	.87
	F2	33.33±10.76	32.80±11.14	.86	.390	.96
	F3	17.50±2.47	17.17±2.26	1.00	.320	.72
	F4	26.61±3.38	25.85±3.35	1.70	.095	.73
	F5	16.61±2.58	16.04±3.00	1.42	.162	.69
	Total	124.91±16.56	122.11±17.39	1.74	.088	.88


ICC, intraclass correlation coefficient; SD, standard deviation.




Discussion
In this study, the PPCC-NS was developed, and its psychometric properties were examined with the goal of developing an instrument to assess perceived competence in postoperative nursing care for nursing students. Psychometric analysis revealed that the PPCC-NS has satisfactory reliability and construct validity. The PPCC-NS is a self-report tool. Therefore, although it does not provide an objective assessment of competence, its educational utility should not be overlooked. The scale can be used by educators to identify areas in which students perceive themselves as less competent and to guide targeted curriculum planning and individualized feedback. In this way, the PPCC-NS may contribute to improving student learning outcomes, enhancing self-awareness, and better preparing nursing students for their professional roles.
Content validity assesses the alignment between a construct and scale items and it is typically evaluated by expert panels examine item relevance, clarity, and suitability. It is generally recommended that content validity be assessed by 2–10 experts, with an agreement level exceeding .80 [25]. In this study, the item pool was rated by 10 experts, with an acceptable lower limit of inter-rater agreement set at .80. Indicating that this scale has good content validity, the CVI scores of each item in the original version of the scale ranged from .80 to 1.
The EFA is a statistical technique used to group variables that measure the same characteristic or underlying structure within factors [27]. In interpreting the factor structure, factor loadings play a key role, as they express the relationship between the items and the factors and indicate the weight of each item within its factor. It is recommended that factor loadings be greater than .40. In this study, 12 items with factor loadings below .40 were excluded from the draft scale. In addition, to determine the number of factors to be retained, the eigenvalue criterion was considered. The eigenvalue measures the amount of variance explained by a factor, and a factor with an eigenvalue greater than 1 was considered significant [27,35]. Five factors consisting of 28 items with eigenvalues greater than 1 emerged from the study, and these factors were compatible with the competence areas defined by EORNA, as theoretically suggested.
The reliability of the scale was tested through the calculation of Cronbach α internal consistency coefficient, and the alpha value between .70 and 1.00 was accepted as a reliability indicator [26]. It was suggested that the PPCC-NS has a reliable scale, as its internal consistency coefficient is higher than .70. In addition, it was found that the alpha coefficients of the sub-dimensions of the scale vary between .87 and .92. These results show that the developed scale is a reliable tool for the measurement of nursing students’ perceptions of competence in postoperative nursing care.
The literature indicates that determining a single cut-off value for each fit index is challenging because fit indices perform differently under varying conditions; however, cut-off values close to .95 for TLI and CFI and .06 for RMSEA are generally accepted as adequate, as they are associated with acceptable Type I and low Type II error rates [28,29]. In the present study, the GFI supported the accuracy of the proposed model, although some indices were close to threshold values (e.g., NFI=.90, GFI=.85), possibly due to model complexity and the relatively high number of items. Future studies may improve model fit by reducing item numbers, validating the scale with different samples, and testing alternative model specifications. Discriminant validity, which reflects a scale’s ability to distinguish between constructs, is generally supported by inter-factor correlations below r=.85 (or <.90 depending on context) [36]; however, the observed inter-factor correlation of .89 in this study suggests potential conceptual overlap among subdimensions. This may be explained by the close interrelationship of knowledge, skill, and attitude domains underlying postoperative care competence, but it also represents a limitation in terms of discriminant validity. Additionally, the high total Cronbach’s α coefficient (.97) indicates strong internal consistency while also suggesting possible item redundancy. Therefore, future research should re-evaluate scale items using diverse samples and examine inter-item relationships to strengthen discriminant validity and enhance the scale’s practical applicability.
First defined by EORNA in 1997, then in 2012 and 2019, the areas of competence in perioperative nursing guide both nursing education and clinical practice in the care of surgical patients [6,24]. While it is very important for nurses to become competent in these areas in terms of the quality and safety of surgical care, this competence also contributes to surgical nurses’ awareness of their responsibilities, leadership and management roles and the development of the nursing profession [24,37]. The Perceived Preoperative Nursing Care Competence Scale for Nursing Students (PPreCC-NS), developed by this study team, was also designed according to the EORNA areas of competence. However, since some of the items designed for the leadership sub-dimension in the draft scale had CVI <.80, some had factor loadings <.50, and some were loaded on different sub-dimensions, the leadership sub-dimension was not created in the final scale structure. The sub-dimension “Evaluation and follow-up of the patient,” which is not part of the EORNA competencies, was also included in the scale [38]. It is very important for this study that the PPCC-NS is structured according to EORNA’s areas of competence. On the other hand, several items excluded during the content validity stage, such as those related to postoperative nausea and vomiting management, monitoring of fluid–electrolyte balance, pain management, and early detection of complications, represent core components of postoperative care. Omitting these items from the measurement scope could limit the distinct contribution of the scale. To make the PPCC-NS more comprehensive, future studies could add revised versions of these essential items back into the scale.
Although the concept of nursing competence has a universal framework, it is shaped by the healthcare systems, educational models, and cultural dynamics of each country [5,11,12]. In Türkiye, nursing students often face limited opportunities for hands-on clinical practice, and the gap between theoretical learning and practical application is frequently emphasized [38]. Moreover, the postoperative care period is culturally characterized by strong family involvement. Therefore, the postoperative care process requires nurses to be competent not only in clinical knowledge and skills but also in effective communication with patients and their families, while maintaining ethical responsibility throughout the care process [39]. Accordingly, the scale developed in this study was designed in line with the core competency domains defined by EORNA, while also taking into account the influence of cultural context.
Postoperative nursing care is a critical area in which nursing students must acquire fundamental knowledge and skills as they transition into their professional roles. Although students are not primarily responsible for postoperative care, they do play a supporting role in processes specific to the postoperative period, such as physical assessment, patient safety, managing complications, and communication, during their clinical internships. Furthermore, they are expected to acquire the necessary knowledge and skills in these areas throughout their education. Therefore, it is crucial to determine students’ perceived competence levels in postoperative care in order to evaluate the outcomes of educational programs and accurately identify clinical learning needs. Although various scales have been developed to assess nursing competence, most focus on general nursing practice or the preoperative and intraoperative periods [13-16,19,23]. Existing scales for nursing students mostly evaluate basic professional competencies in general clinical practice, rather than addressing postoperative care as an independent structure [11,12]. No specific instrument has been identified that independently assesses competencies related to the postoperative period, including surgical site care, management of fluid and electrolyte balance, complication detection, prevention of postoperative deep vein thrombosis, and discharge education. In this respect, the PPCC-NS makes a unique contribution by assessing perceived competence in postoperative nursing care as a distinct domain. For example, the Scale of Quality of Postoperative Care (QaPoC) was designed to measure the quality of postoperative care provided by clinical nurses, whereas the PPCC-NS aims to evaluate nursing students’ perceived competence in this field [13]. Conceptually, the two instruments also differ. The QaPoC assesses the quality of delivered care, whereas PPCC-NS measures self-perceived competence based on knowledge, skills, and attitudes. Through this focus, the PPCC-NS fills an important gap in nursing education.
In addition, the psychometric findings of the PPCC-NS are in line with those of other nursing competence scales developed and validated in different cultural contexts. The original Nursing Student Competence Scale demonstrated acceptable model fit indices (χ2/df=2.24, RMSEA=.07, CFI=.94). Its Turkish adaptation showed similar results (χ2/df=2.25, RMSEA=.06, CFI=.94, GFI=.85) and explained 75.8% of the total variance [40]. Similarly, in samples of nursing students, the Arabic and Chinese adaptations of the Nurse Professional Competence–Short Version demonstrated satisfactory psychometric properties, with χ2/df values around 2.2–2.6, RMSEA values between .05 and .08, and CFI values between .90 and .93. This confirms good model fit and cross-cultural stability [41,42]. The PPreCC-NS revealed a five-factor structure that explained 62.2% of the variance, with fit indices that were considered acceptable (χ2/df=2.74, RMSEA=.07, CFI=.92, GFI=.88) [43]. These results suggest that the PPreCC-NS demonstrates reliability and validity levels similar to those of well-established competence scales. Furthermore, by specifically including the postoperative nursing care practices, the PPCC-NS addresses an important gap in competence assessment that has been underrepresented in previous tools.
Competency scales play a crucial role in improving educational processes in nursing. Indeed, they are used for educational needs assessment, providing concrete data on which competency areas students or recent graduates need to strengthen [44]. They are also reported to be effective in providing formative feedback: periodically assessing students’ competency levels increases self-awareness and helps faculty to develop personalized learning plans [45]. Furthermore, such scales are widely used in program evaluation and accreditation processes. Many educational institutions use valid and reliable tools to report graduate competency levels, and accrediting bodies accept this data as an indicator of educational quality [46]. Competency scales can also be used to evaluate the effectiveness of teaching strategies, with the success of simulation, case-based learning and virtual reality-based educational activities being demonstrated quantitatively through pre- and post-test results [47]. Therefore, the scale developed in this study has the potential to contribute to targeted planning of postoperative care training and the education of more competent nurses in this area. Furthermore, given that a high level of competence is directly related to the quality and safety of patient care [10], it is expected that the scale will contribute to an increase in the safety and quality of postoperative care.
The scale developed in the study is a self-assessment scale and will not provide an objective measure of competency. There is a relationship between perceived and actual nursing competence [48]. Furthermore, some studies have shown that nurses who perceive themselves as competent tend to have higher levels of critical thinking, patient safety culture, and job performance [49,50]. However, it is important to note that self-perception of competence may not always be perfectly aligned with actual clinical performance [20]. For this reason, external evaluations and assessments are also critical in determining the postoperative care competency of nursing students.
The study has several limitations. Firstly, although ICC values ranged from .69 to .96, one subscale value (.69) was slightly below the commonly cited .70 threshold. This may indicate limited reliability in that dimension. Future refinement of the scale could include reviewing inter-item correlations and considering item improvements to strengthen reliability. In addition to this, the high mean values of the scale items in this study (4.04–4.73) suggest that participants’ responses were mostly concentrated at the higher end of the scale. This suggests that the scale has a limited ability to distinguish between individual differences. To address this limitation, future studies are recommended that involve revising the items, adjusting the difficulty level or testing alternative response formats. Another limitation for this study is that the convenience sampling method was used. Therefore, the respondents do not represent a cross section of nursing students in the country. Furthermore, the findings of this study cannot be generalized to other cultural contexts. Also, the fact that the construct of the scale could not be assessed with a “gold standard” measure due to the lack of another specific tool to measure the nursing students’ competence in postoperative care constitutes a limitation of the study. The use of self-reporting methods is another potential concern, as this method may lead to participant bias and create a weakness in the study. Finally, when cross-sectional methods are used for the estimation of models whose parameters may be subject to change over time, the actual model parameters may not be determined and the results obtained may not be statistically valid. For this reason, longitudinal studies can help to establish validity.

Conclusion
Postoperative care is a critical area of practice within nursing, requiring specialized knowledge and skills. Systematically assessing students’ competencies in postoperative care is crucial for ensuring they acquire the basic knowledge and skills in this area throughout their education. Although there are a number of validated and reliable competence scales available for use with nursing students, they are not specific to postoperative care. The results of this study suggested that the PPCC-NS, including 28 items with five factors, is a valid instrument for assessing perceived competence of nursing students in postoperative care. The PPCC-NS scores range from a minimum of 28 to a maximum of 140, with higher scores indicating greater perceived competence in postoperative care. In practical terms, the PPCC-NS could be used by nurse educators as a tool to assess levels of competency in training programs. Future studies evaluating the psychometric properties of the PPCC-NS, especially in other cultures and samples, will be valuable.


Footnotes
Conflicts of Interest
No potential conflict of interest relevant to this article was reported.
Acknowledgements
None.
Funding
None.
Data Sharing Statement
Please contact the corresponding author for data availability.
Author Contributions
Conceptualization or/and Methodology: PŞ, DÇ. Data curation or/and Analysis: PŞ, GÇÖ, SK, MEY. Funding acquisition: none. Investigation: PŞ, GÇÖ, SK, MEY. Project administration or/and Supervision: PŞ, DÇ. Resources or/and Software: none. Validation: PŞ, DÇ. Visualization: PŞ. Writing: original draft or/and Review & Editing: PŞ, GÇÖ, SK, MEY, DÇ. Final approval of the manuscript: all authors.

References
1. Rothrock JC. Alexander’s care of the patient in surgery Elsevier Health Sciences; 2022. 
2. Dencker EE, Bonde A, Troelsen A, Varadarajan KM, Sillesen M. Postoperative complications: an observational study of trends in the United States from 2012 to 2018. BMC Surg 2021;21(1):393https://doi.org/10.1186/s12893-021-01392-z. [Article] [PubMed] [PMC] 
3. Qureshi IP, Qureshi S, Modi V. Study of early post-operative complications in relation to nature of anaesthesia and type of surgery. Int Surg 2018;5(8):2827–2835.
	https://doi.org/10.18203/2349-2902.isj20183199. [Article] 
4. Benner P. From novice to expert. Am J Nurs 1982;82(3):402–407.
	[Article] [PubMed] 
5. Liu Y, Aungsuroch Y. Current literature review of registered nurses’ competency in the global community. J Nurs Scholarsh 2018;50(2):191–199.
	https://doi.org/10.1111/jnu.12361. [Article] [PubMed] 
6. European Operating Room Nurses Association (EORNA). EORNA Framework for perioperative nurse competencies [Internet]. EORNA; 2009. [cited 2023 Jan 8]. Available from: https://eorna.eu/competencies/. 
7. European Operating Room Nurses Association (EORNA). EORNA common core curriculum for perioperative nursing [Internet]. EORNA; 2019. [cited 2024 Jun 1]. Available from: https://eorna.eu/eorna-common-core-curriculum-for-perioperative-nursing-third-edition-2019/. 
8. Kaldal MH, Conroy T, Feo R, Grønkjaer M, Voldbjerg SL. Umbrella review: Newly graduated nurses’ experiences of providing direct care in hospital settings. J Adv Nurs 2023;79(6):2058–2069.
	https://doi.org/10.1111/jan.15434. [Article] [PubMed] 
9. Wallander Karlsen MM, Sørensen AL, Finsand C, Sjøberg M, Lieungh M, Stafseth SK. Combining clinical practice and education in critical care nursing: a trainee program for registered nurses. Nurs Open 2023;10(6):3666–3676.
	https://doi.org/10.1002/nop2.1617. [Article] [PubMed] [PMC] 
10. Lewis LS, Rebeschi LM, Hunt E. Nursing education practice update 2022: competency-based education in nursing. SAGE Open Nurs 2022;8:23779608221140774https://doi.org/10.1177/23779608221140774. [Article] [PubMed] [PMC] 
11. Immonen K, Oikarainen A, Tomietto M, Kääriäinen M, Tuomikoski AM, Kaučič BM, et al. Assessment of nursing students’ competence in clinical practice: a systematic review of reviews. Int J Nurs Stud 2019;100:103414https://doi.org/10.1016/j.ijnurstu.2019.103414. [Article] [PubMed] 
12. Nehrir B, Vanaki Z, Mokhtari Nouri J, Khademolhosseini SM, Ebadi A. Competency in nursing students: a systematic review. Int J Travel Med Glob Health 2016;4(1):3–11.
	https://doi.org/10.20286/ijtmgh-04013. [Article] 
13. Dermitzaki D, Haniotaki F, Fraidakis O, Papaioannou A, Askitopoulou H. Scale of quality of postoperative care. Eur J Anaesthesiol 2000;17:19https://doi.org/10.1097/00003643-200000002-00062. [Article] 
14. Gillespie BM, Polit DF, Hamlin L, Chaboyer W. Developing a model of competence in the operating theatre: psychometric validation of the perceived perioperative competence scale-revised. Int J Nurs Stud 2012;49(1):90–101.
	https://doi.org/10.1016/j.ijnurstu.2011.08.001. [Article] [PubMed] 
15. Jeon Y, Lakanmaa RL, Meretoja R, Leino-Kilpi H. Competence assessment instruments in perianesthesia nursing care: a scoping review of the literature. J Perianesth Nurs 2017;32(6):542–556.
	https://doi.org/10.1016/j.jopan.2016.09.008. [Article] [PubMed] 
16. Peñataro-Pintado E, Rodríguez-Higueras E, Llauradó-Serra M, Gómez-Delgado N, Llorens-Ortega R, Díaz-Agea JL. Development and validation of a questionnaire of the perioperative nursing competencies in patient safety. Int J Environ Res Public Health 2022;19(5):2584https://doi.org/10.3390/ijerph19052584. [Article] [PubMed] [PMC] 
17. Joo GE, Sohng KY. Development of nursing competence scale for graduating nursing students. J Korean Public Health Nurs 2014;28(3):590–604.
	https://doi.org/10.5932/JKPHN.2014.28.3.590. [Article] 
18. Liou SR, Cheng CY. Developing and validating the Clinical Competence Questionnaire: a self-assessment instrument for upcoming baccalaureate nursing graduates. J Nurs Educ Pract 2014;4(2):56–66.
	https://doi.org/10.5430/jnep.v4n2p56. [Article] 
19. Vallejo-Gómez L, Ruiz-Recéndiz M, Jiménez-Arroyo V, Alcántar-Zavala ML, Huerta-Baltazar MI. Instruments to measure nursing competencies: systematic review. Sanus 2021;6:e198https://doi.org/10.36789/revsanus.vi1.198. [Article] 
20. Gabbard T, Romanelli F. The accuracy of health professions students’ self-assessments compared to objective measures of competence. Am J Pharm Educ 2021;85(4):8405https://doi.org/10.5688/ajpe8405. [Article] [PubMed] [PMC] 
21. DeVellis RF. Scale development: theory and applications SAGE Publications; 2003. 
22. Nursing and Midwifery Council (NMC). Standards for competence for registered nurses [Internet]. NMC; 2010. [cited 2023 Jan 5]. Available from: https://www.nmc.org.uk/globalassets/sitedocuments/standards/nmc-standards-for-competence-for-registered-nurses.pdf. 
23. Wu XV, Enskär K, Lee CC, Wang W. A systematic review of clinical assessment for undergraduate nursing students. Nurse Educ Today 2015;35(2):347–359.
	https://doi.org/10.1016/j.nedt.2014.11.016. [Article] [PubMed] 
24. European Operating Room Nurses Association (EORNA). EORNA framework for perioperative nurse competencies [Internet]. EORNA; 2019. [cited 2023 Jan 5]. Available from: https://eorna.eu/wp-content/uploads/2019/05/Competencies-brochure-final.pdf. 
25. Davis LL. Instrument review: getting the most from a panel of experts. Appl Nurs Res 1992;5(4):194–197.
	https://doi.org/10.1016/S0897-1897(05)80008-4. [Article] 
26. Alpar R. Spor Sağlık ve Eğitim Bilimlerinden Örneklerle Uygulamalı İstatistik ve Geçerlik-Güvenirlik [Applied statistics and validity-reliability with examples from sports, health and educational sciences] Detay Yayincilik; 2016. 
27. Tavakol M, Wetzel A. Factor analysis: a means for theory and instrument development in support of construct validity. Int J Med Educ 2020;11:245–247.
	https://doi.org/10.5116/ijme.5f96.0f4a. [Article] [PubMed] [PMC] 
28. Anderson JC, Gerbing DW. The effect of sampling error on convergence, improper solutions, and goodness-of-fit indices for maximum likelihood confirmatory factor analysis. Psychometrika 1984;49(2):155–173.
	https://doi.org/10.1007/BF02294170. [Article] 
29. Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: conventional criteria versus new alternatives. Struct Equ Modeling 1999;6(1):1–55.
	https://doi.org/10.1080/10705519909540118. [Article] 
30. Marsh HW, Hau KT. Assessing goodness of fit: Is parsimony always desirable?. J Exp Educ 1996;64(4):364–390.
	https://doi.org/10.1080/00220973.1996.10806604. [Article] 
31. Wheaton B, Muthen B, Alwin DF, Summers GF. Assessing reliability and stability in panel models. Sociol Methodol 1977;8:84–136.
	https://doi.org/10.2307/270754. [Article] 
32. Jager J, Putnick DL, Bornstein MH. II. More than just convenient: the scientific merits of homogeneous convenience samples. Monogr Soc Res Child Dev 2017;82(2):13–30.
	https://doi.org/10.1111/mono.12296. [Article] [PubMed] [PMC] 
33. Karagöz Y. SPSS 21.1 uygulamali biyoistatistik [SPSS 21.1 applied biostatistics]. Nobel Publishing and Distribution; 2014. 
34. MRC Cognition and Brain Sciences Unit. Testing normality including skewness and kurtosis [Internet]. University of Cambridge; c2009 [cited 2026 Feb 2]. Available from: https://imaging.mrc-cbu.cam.ac.uk/statswiki/FAQ/Simon. 
35. Peterson RA. A meta-analysis of variance accounted for and factor loadings in exploratory factor analysis. Mark Lett 2000;11(3):261–275.
	https://doi.org/10.1023/A:1008191211004. [Article] 
36. Hair JF, Black WC, Babin BJ, Anderson RE. Multivariate data analysis 7th ed. Pearson; 2009. 
37. Ciğerci Y, Yılmaz MA. Intraoperative patient care knowledge levels of operating room nurses: a case of Afyonkarahisar. Kocatepe Med J 2022;23(2):152–159.
	https://doi.org/10.18229/kocatepetip.890328. [Article] 
38. Şimşek P, Özmen GÇ, Yavuz ME, Koçan S, Çilingir D. Exploration of nursing students' views on the theory-practice gap in surgical nursing education and its relationship with attitudes towards the profession and evidence-based practice. Nurse Educ Pract 2023;69:103624https://doi.org/10.1016/j.nepr.2023.103624. [Article] [PubMed] 
39. Taşdemir N, Yavuz M. Family-centered approach in perioperative nursing. Ege Univ Fac Nurs J [Internet]. 2008 [cited 2026 Feb 2];24(1):91-99. https://dergipark.org.tr/tr/pub/egehemsire/article/635595. 
40. Dallı ÖE, Arkan B. Adaptation and assessment of the psychometric properties of the Turkish version of the nursing student competence scale. BMC Med Educ 2025;25(1):324https://doi.org/10.1186/s12909-025-06891-8. [Article] [PubMed] [PMC] 
41. Abuadas MH. The Arabic Nurse Professional Competence-Short Version Scale (NPC-SV-A): transcultural translation and adaptation with a cohort of Saudi nursing students. Healthcare (Basel) 2023;11(5):691https://doi.org/10.3390/healthcare11050691. [Article] [PubMed] [PMC] 
42. Xu L, Nilsson J, Zhang J, Engström M. Psychometric evaluation of Nurse Professional Competence Scale-Short-form Chinese language version among nursing graduate students. Nurs Open 2021;8(6):3232–3241.
	https://doi.org/10.1002/nop2.1036. [Article] 
43. Şimşek P, Özmen GÇ, Kemer AS, Aydin RK, Bulut E, Çilingir D. Development and psychometric testing of Perceived Preoperative Nursing Care Competence Scale for Nursing Students (PPreCC-NS). Nurse Educ Today 2023;120:105632https://doi.org/10.1016/j.nedt.2022.105632. [Article] [PubMed] 
44. Anema MG, McCoy JL. Competency based nursing education: guide to achieving outstanding learner outcomes Springer Publishing Company; 2009. 
45. Dikmen Y, Denat Y, Başaran H, Filiz NY. Hemşirelik öğrencilerinin öz etkililik-yeterlik düzeylerinin incelenmesi [Examination of self-efficacy levels of nursing students]. J Contemp Med 2016;6(3):206–213.
	https://doi.org/10.16899/ctd.93945. [Article] 
46. American Association of Colleges of Nursing (AACN). Commission on Collegiate Nursing Education (CCNE): standards for accreditation of baccalaureate and graduate nursing programs [Internet]. AACN; 2024. [cited 2025 Nov 30]. Available from: https://www.aacnnursing.org. 
47. Lee BO, Liang HF, Chu TP, Hung CC. Effects of simulation-based learning on nursing student competences and clinical performance. Nurse Educ Pract 2019;41:102646https://doi.org/10.1016/j.nepr.2019.102646. [Article] [PubMed] 
48. Marshburn DM, Engelke MK, Swanson MS. Relationships of new nurses’ perceptions and measured performance-based clinical competence. J Contin Educ Nurs 2009;40(9):426–432.
	https://doi.org/10.3928/00220124-20090824-02. [Article] [PubMed] 
49. Han Y, Kim JS, Seo Y. Cross-sectional study on patient safety culture, patient safety competency, and adverse events. West J Nurs Res 2020;42(1):32–40.
	https://doi.org/10.1177/0193945919838990. [Article] [PubMed] 
50. Tajvidi M, Moghimi HS. The relationship between critical thinking and clinical competence in nurses. Strides Dev Med Educ 2019;16(1):e80152https://doi.org/10.5812/sdme.80152. [Article] 

Appendix 1. STROBE statement—checklist of items that should be included in reports of cross-sectional studies

Appendix 2. Item reduction summary of the PPCC-NS

Appendix 3. Confirmatory factor analysis results of the PPCC-NS (N=318)

Appendix 4. Sub-dimensions of the scale (N=318)


