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Abstract: Introduction: Resilience has been proposed as a suitable solution to a better deal with
nursing students in the face of challenges and difficulties which lead to better
preparation of students to play their professional roles in the future. The complex and
multidimensional nature of resilience has made the measurement of this concept to be
challenging. This study is fulfilled to develop and validate a theory-driven inventory
labeled Nursing Student Academic Resilience Inventory.

Methods : This study is an exploratory sequential mixed-method design. In the
qualitative phase of the study, individual interviews are conducted with 15 participants
to elicit the concept of resilience through purposive sampling. In the quantitative phase,
psychometric analysis of the extracted items is performed using face, content, and
construct validity (exploratory and confirmatory factor analysis) with a sample size of
405 nursing students. Besides, reliability has been done through internal consistency
and test-retest methods. According to the COSMIN standards, in addition to two
important indicators of validity and reliability, responsiveness, interpretability also is
considered .

Results : A 6-factor structure (optimism, communication, self-esteem/evaluation, self-
awareness, trustworthiness, self-regulation) with 24 items are extracted based on the
derived categories from the qualitative phase. In confirmatory factor analysis, the x 2 /
df ratio is 2.11 for the NSARI six-factor structure. Suitable values are obtained for the
goodness of fit indices (CFI= 0.904 , AGFI=0.885, IFI= 0.906 , PCFI= 0.767 , RMSEA=
0.053). In the second-order factor analysis, AVE= 0.70 indicated the existence of
convergent and divergent validity. The Cronbach's alpha and omega coefficients is
investigated to be (0.66- 0.78), and (0.66-0.80), respectively. The AIC is between 0.33
and 0.45 for all factors, which is acceptable. Also an intraclass correlation coefficient
(ICC) obtained for the whole instrument is .903 (Cl .846- .946, P <0.0001).
Conclusion: Multidimensional nature of resilience is supported through exploring its 6-
factor structures in the nursing students’ field. This tool also shows an acceptable
validity and reliability for measuring resilience in the population of nursing students.
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Development and psychometric properties of the Nursing Student
Academic resilience Inventory (NSARI): A Mixed-Method study

Abstract

Introduction: Resilience has been proposed as a suitable solution to a better deal with nursing
students in the face of challenges and difficulties which lead to better preparation of students to
play their professional roles in the future. The complex and multidimensional nature of resilience
has made the measurement of this concept to be challenging. This study is fulfilled to develop
and validate a theory-driven inventory labeled Nursing Student Academic Resilience Inventory.
Methods: This study is an exploratory sequential mixed-method design. In the qualitative phase
of the study, individual interviews are conducted with @)articipants to elicit the concept of
resilience through purposive sampling. In the quantitative phase, psychometric analysis of the
extracted items is performed using face, content, and construct validity (exploratory and
confirmatory factor analysis) with a sample size of 405 nursing students. Besides, reliability has
been done through internal consistency and test-retest methods. According to the COSMIN
standards, in addition to two important indicators of validity and reliability, responsiveness,
interpretability also is considered.

Results: A 6-factor structure (optimism, communication, self-esteem/evaluation, self- awareness,

trustworthiness, self-regulation) with 24 items are extracted based on the derived categories from

the qualitative phase. In confirmatory factor analysis, the ledf ratio is 2.11 for the NSARI six-
factor structure. Suitable values are obtained for the goodness of fit indices (CFI=0.904,
AGFI1=0.885, IFI=0.906, PCFI=0.767, RMSEA= 0.053). In the second-order factor analysis,
AVE= 0.70 indicated the existence of convergent and divergent validity. The Cronbach's alpha
and omega coefficients is investigated to be (0.66- 0.78), and (0.66-0.80), respectively. The AIC
is between 0.33 and 0.45 for all factors, which is acceptable. Also an intraclass correlation
coefficient (ICC) obtained for the whole instrument is .903 (CI .846- .946, P <0.0001).
Conclusion: Multidimensional nature of resilience is supported through exploring its 6-factor
structures in the nursing students’ field. This tool also shows an acceptable validity and
reliability for measuring resilience in the population of nursing students.

Key words: Nursing, student, psychometric, development, Resilience
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Introduction

Research conducted in Iran showed that nursing students are affected by various stressors such as
lack of effective communication between trainer and students, unclear training goals, lack of
essential efficacy when attending the patient's bedside, fear of infectious diseases, assignments
overload, and dissatisfaction with the field of the study [1]. The issue of stress in nursing
students requires further study; due to the detrimental effects of high stress including poor
commitment to clinical internships, lower self-esteem, and lack of physiological and mental
health, besides Low-quality patient care, as well as students™ drop out [2].

Resilience has been suggested as a beneficial solution for better dealing with challenges and
difficulties in nursing students, which leads to excel for playing their professional roles in the
future [3]. It is documented that students with higher academic resilience maintain a foremost
level of academic achievement and performance even in the stressful or failure situation [4]. A
systematic review study by Ray et al. (2015) shows that nursing students and trainers face prime
challenges that necessitate resilience [5] therefore, academic resilience is essential for nursing
students [4].

Resilience is described as a characteristic, process or outcome hinges on the theory accepted by
the researcher [6]. Theories can be effective in identifying and understanding the factors
influencing an event or behavior and determining how they work together; therefore, a
conceptual model can lead to a better understanding of the existing conditions [7]. In line with
the different resilience theories in this study Stephen's resilience model is used which emphasizes
the importance of defining the concept of resilience as a process. She declares “as nursing
students learn to identify, enhance, and/or develop their protective factors, they will be better

equipped to effectively manage perceived adversity and stress. The cumulative successes of
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these events will lead to increased resilience demonstrated by enhanced coping/adaptive abilities
and well-being” [3].

Diverse approaches to measuring resilience affected by different nature of potential risk factors,
and protective processes have led to contradictions [8]. While establishing the resilience concept
as a meaningful concept in research and clinical practice, it is inevitable to determine its
distinctive factors and measure its factors in a valid and reliable method [9]. Based on the result
of a review study yielded by Chmitorz et al. (2018) various resilience scales have been
developed [10]. Different studies have founded different factor structures of resilience tools in
different populations and cultures [11, 12].

As a result, researchers and clinicians do not have strong evidences about the choice of
resilience measurement tools and may make inappropriate choices in the field of study [13].
Notwithstanding the prevalence of stress and the obligation to design an appropriate tool to
assess students' resilience, it is not yet clear which factors measure the resilience in nursing
students. The purpose of this study is to develop and design a valid and reliable inventory for
measuring resilience in nursing students through an exploratory sequential mixed-methods

design.

Methods

This exploratory sequential mixed-method study is conducted between May 2019 and August
2020 in Iran. The study population includes all bachelors nursing students. The data in the
qualitative phase is collected through semi-structured interviews based on resilience Stephen's

model in nursing students. Item generation and developing inventory are done based on the
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categories extracted from the qualitative phase. Then, psychometric properties are evaluated in

the quantitative phase.

Qualitative phase

Data collection

In this phase, semi-structured individual interviews are conducted Witk@teen nursing students
aged 18- 25 years, one nurse, and one trainer using purposive sampling in a quiet room.
Exploratory questions are asked following the main questions that are derived from the Stephen
resilience model. The main questions include “explain about the situation experienced stress
during nursing education.”, “which protective factors did you apply in these situations?”, and
“explain about cumulative success do you have acquired?”. To achieve maximum data diversity
students are selected of both gender, different semesters, private and public universities. The

interviews are perpetuated until data saturation.
Data analysis

The method of analysis is the deductive content analysis approach which is recommended by Elo
et al. [14]. The interviews are audio-recorded, transcribed, and consequently analyzed using
MAXQDA software version 10. Data analysis is performed during three stages of preparation,
organization, and reporting. During the preparation phase, semantic units are identified based on
the purpose of the study. To get immersed in the data, the written interviews are read through
several times. To make sense, the researcher frequently asks wh-questions during the analysis. In
the organizing phase the text is read line by line, and paragraph by paragraph according to the
purpose of the study, hence important sentences and codes are identified. After this open coding,
the lists of categories are classified under higher-order headings based on the comparison

between these data and other observations that do not associate with the exact category. To
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assure data credibility, samples are selected with maximum variation, and also peer checking is
done by three co-authors experienced in qualitative studies [14]. Hence, the first draft of the

inventory is developed based on the findings of the directed content analysis.
Quantitative phase

In the quantitative phase, the psychometric properties of the Nursing Student Academic
Resilience Inventory are assessed using face, content, and construct validity (exploratory factor

analysis, confirmatory).
Face and Content validity

Following revising items of the designed inventory according to the comments of@ nursing
students, in the qualitative face validity stage, quantitative face validity is assessed using the
impact factor method, based on the following equation:

Impact Score = Frequency fImportance

The items which equal and above 1.5 are retained and other items are modified [15]. Content
validity ratio (CVR) determined essential items according to the cut-off point proposed by
Lawshe [16]. The Content Validity Index for each item (ICVI), and then the modified kappa
coefficient is calculated based on the following equation[17]. Finally, S-CVI is estimated.

K » PC

_LCVI-PC . | NI
1-PC | A(N - 4)!

Item Analysis

The internal consistency is assessed in the population of 36 nursing students before construct

validity assessment in a pilot study to recognize potential problems in the NSARI through
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estimating Cronbach’s alpha and inter- item correlation. The items whose corrected item-total
correlation score is less than 0.3 are removed from the analysis [18].

Normal distribution, Outliers, and Missing data

The univariate and multivariate normal distribution of data are investigated by skewness (£3)
and kurtosis (£7) [19]. The presence of a multivariate outlier is assessed by Mahalanobis d-
squared (p< .001), and multivariate normality by Mardia coefficient of multivariate kurtosis (<
20), respectively [20]. There is no missing data in the study due to completing the surveys by an
online Survey software (Porsline). All the statistical analyses are calculated by SPSS- AMOS2s

and SPSS R-Menu v2.0.
Construct Validity

Exploratory Factor Analysis

Exploratory factor analysis is conducted to test the factor structure of the items of the NSARI so
in a cross- sectional study 200 nursing students of private and public universities from 6
different provinces in Iran participated in the study through convenience sampling. The Kaiser-
Meyer-Olkin statistic of sampling adequacy and the Bartlett test of sphericity are calculated to
check the suitability of the data for factor analysis. KMO 0.8 is considered acceptable. In hence,
the latent factors are extracted employing the maximum likelihood estimation, and an oblique
factor rotation technique, promax, The allocation of an item to a factor is determined based on
the formula CV = 5.152 ~ (n -2) which is approximately 0.3 [21]. According to the three
indicator rule, at least 3 items must be retained for each factor in the EFA [22]. Items with
communalities less than 0.2 are removed from the EFA [23].

Confirmatory Factor Analysis
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Confirmatory factor analysis has been done on a different sample including 205 nursing students
to examine fit indices of the extracted factors using Amos 24 software. Table 2 shows the
accepted fit indices (CMIN / DF, RMSEA, PCFI, IFI, CFIl, PNFI) [19]. In the second-order
factor analysis, it is supposed that the extracted latent factors in the first-order factor analysis are
a reflection of more general concept in the upper levels [24], therefore the second-order factor
analysis is performed following the first-order factor analysis.

Convergent and Divergent validity

Convergent and divergent validity is evaluated based on the average variance extracted (AVE),
the maximum variance (MSV). The convergent validity is generated when AVE> 0.5 and
divergent validity is confirmed when MSV <AVE [25].

Reliability, Responsiveness, and Interpretability

Internal consistency of the NSARI is estimated using coefficients of Cronbach’s alpha, and
Omega McDonald [26]. Values above 0.6 are considered acceptable[27, 28]. AIC above 0.2- 0.4
is acceptable [29]. Construct reliability, which replaces Cronbach's alpha in the structural
equation model, is considered as acceptable in the values above 0.7[30]. Test-retest reliability is
conducted to investigate the questionnaire’ stability. 36 nursing students were requested to fill
the questionnaire twice with a two-week interval. In this study, responsiveness is determined also
by the standard error of measurement (SEM) and the minimal detectable change (MDC) score
[31]. The MDC less than 30% is acceptable, and below 10% is considered excellent. According
to the COSMIN standards, interpretability, and scoring similarly are considered as important
capabilities of a tool, in addition to validity and reliability [32]. To determine the interpretability

of the NSARI, the distribution of total scores in the whole samples, floor, and ceiling effects are
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calculated. It is considered that the floor and ceiling effects are present if more than 20% of
respondents attained the lowest or the highest score, respectively [33].

Trustworthiness in the mixed-method study

To diminish the threats to the internal and external validity of the mix-method study, participants
are selected with different experiences; also none of the samples in the qualitative phase
participate in the quantitative phase. Furthermore, designing the item poll is based on the main
categories and sub-categories which are extracted in the qualitative phase. Consequently, all

stages of the study are carefully reviewed and verified by other researchers [34].
Ethical consideration

This study is approved by the ethics committee of Semnan University of Medical Sciences
(Approval Number IR.SEMUMS.REC.1398013). The volunteering and confidentiality of data

are explained to the participants.

Results

Quialitative phase

After condensing the codes extracted from the semantic units, 797 codes are gained. These codes
are allocated to three themes, 9 categories, and 31 subcategories. Moreover, an item pool
consisting of 93 items are generated that explain the resilience of nursing students based on the
directed content analysis. The number of items is reduced to 83 items, following discussion with

the research team.

Quantitative phase
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In the psychometric evaluation phase, confusing items are revised and duplicate, redundant items
are merged and essential items are added based on the results of the face and content validity.
The clarity of the items in the initial item pool is evaluated by 13 nursing students through
quantitative face validity and then the results of calculating the impact score of each item shows
that all of the 83 items extracted are suitable for measuring resilience. According to the results of
the content validity ratio (CVR), items with a numerical value of less than 0.59 (11 experts) are
removed, and 52 items remain. Finally, after removing the items with the kappa index less than
0.74, 45 items are sent to the nursing students for item analysis. SCVI inventory is 0.92.

Item Analysis

Cronbach’s alpha for 45 NSARI items is 0.88. Intra-class correlation coefficient of NSARI total
score specifies a high level of temporal stability (ICC=0.88, 95% CI: 0.82-0.93). Finally, 13
items are eliminated from the analysis.

Construct Validity

The mean age of the participants is 21.67 +2.72 years. The majority of the students are girls
(120). The adequacy index of sampling is 0.892. The Bartlett’s test is statistically significant (df=
325, x2 = 3123.231 «p< 0.001). During exploratory factor analysis, 8 items are removed due to
their low factor loading. The remaining 24 items are loaded on six factors which explain 45.47%

of the total variance. Factors that are extracted are labeled based on their items, and their
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similarity with the dimensions of NSARI is discovered in the qualitative phase of the study
(Table 1).
Tablel. Exploratory factor analysis of the NSARI
Factor Items Factor | h*? | Eigenvalue | Variance
loading (%)
optimism Q12. There are many opportunities in .789 0.58 2.82 11.75

10



nursing field for me

Q20. I am looking forward to be a great 739 0.58
nurse in near future.
Q21. I am looking forward to an economic 719 0.37
prosperity in the field of nursing.
Q17. I have a positive attitude toward 712 0.56
nursing.
Q29. | am motivated to participate in .360 0.36
internships.
communication | Q24. Patient companion reduces my stress. 739 0.47 1.97 8.2
Q26. Understanding my terms by my 641 0.49
instructor, reduces my stress
Q25. Cooperation by nurses reduces my 584 0.38
stress.
Q23. Having a good communication with 420 0.40
attending physicians reduces my stress.
Self-esteem/ Q5. My instructors trust my judgment in .706 0.56 1.53 6.4
evaluation taking care of the patients.
Q4. | get support from my instructors. 643 0.38
Q10. I have sufficient confidence in taking 344 0.44
care of patients.
Q15. I have adequate knowledge in (science 316 0.29
of) nursing.
Self-awareness | Q9. | manage the difficulties of my .825 0.62 1.58 6.6
academic years.
Q11. I'm not disappointed by the failures 521 0.45
during my education.
Q30. I have adequate motivation to .365 0.36
participate in theory sessions.
trustworthiness | Q2. | earn my patient's trust by making a 570 0.48 1.41 5.9
suitable communication.
Q1. By strengthening my nursing 470 0.50

knowledge, | will do my best to take care of

the patient.

11




Q6. I get support from my family. 439 0.34
Q7. My friends and colleagues support me. 420 31
Self-regulation | Q14. | examine all options to reach my .783 0.43 1.59 6.62
goals.
Q22. My attempts are to strive and reach 461 041
my goals.
Q32. | learn better by executing bedside .393 .36
procedures.
Q13. I try to endure the academic hardship. .336 37

a. Communalities

Confirmatory factor analysis

The results of the Chi-square test and other fitness indices confirm the suitability of the studied
pattern in the first and second-order factor analysis (Table 2).

Table2. Fitness indices in the first and second-order factor analysis

Indexes Cut-off values First-order Second-order
CMIN/DF <3 211 2.23

P- value >0.05 <.0001 <.0001
RMSEA <0.08 0.053 0.055
PCFI >0.5 0.767 0.783
@I >0.95 0.904 0.890
IFI >0.90 0.906 0.891
AGFI >0.90 0.885 0.875
PNFI >0.5 0.708 0.721

According to the final factor structure of the NSARI, correlations between the measurement
errors of items4 and 5, 11 and 30, 6 and 7are detected (Fig. 1). The second-order factor analysis
is carried out to investigate whether all the factors fit the general concept of “Resilience” or not.
Table 2 presents the indices of fit for the first-order CFA compared to the second-order model.
Figure 2 shows the structural model and the CFA of the NSARI.

Convergent and divergent validity, internal consistency
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The convergent and divergent validity of the NSARI is not confirmed in the first-order factor
analysis due to the presence of a latent factor which indicates that all extracted factors are a
reflection of concept called “Resilience”. The results of the second-order factor analysis (AVE =
0.70) indicate the existence of convergent and divergent validity. The internal construct
reliability is confirmed using Cronbach's alpha coefficients and McDonald omega. The AIC is
between 0.33 and 0.45 for all factors, which is acceptable (Table 3). The ICC is calculated
through the test-retest method which is 0.903(Cl .846- .946, P <0.0001) for the whole inventory.

Table3. Internal consistency and construct reliability of NSARI

Factor a AlC Q CR*
optimism 0.787 0.450 0.806 0.80
communication 0.678 0.367 0.701 0.70
Self-esteem/evaluation 0.685 0.357 0.691 0.65
Self-awareness 0.631 0.371 0.664 0.70
trustworthiness 0.647 0.342 0.675 0.65
Self-regulation 0.662 0.330 0666 0.66

*CR: Construct Reliability

Responsiveness and Interpretability

The minimum detectable change percentage is calculated below ten percent (8.61%) and the
sstandard error of measurement is determined (3.12). The effect of ceiling and floor on the total
inventory scores are estimated less than 20%. The mean and standard deviation of resilience
score is different in students with different gender, high and low GPA, semester and different
ages. The results of t-test and ANOVA show that all variables except gender and age variables

have a significant difference between resilience scores (Table 4).
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Table4. Distribution of resilience scores in nursing students

Variable Meanz SD Result
semester 1 116.88+31 F=3.29; df=7; p=0.002
2 128.31+16.27
3 122.48+17.29
4 122.52+14.44
5 130.28+11.53
6 120.25+16.16
7 133.55+14.73
8 124.79+16.87
GPA <17 123.32+16.92 t=-3.10; df= 382; p=0.002
>17 130+14.56

Scoring Items

Each item is rated on a five-point likert scale (“completely agree”, “agree”, “no idea”,
“disagree”, and “completely disagree”). The scores of the inventory are recoded to zero to one
hundred; then the following scores are transformed to standard scores through the linear scoring

using the below formula:

Actual row score—lowest possible raw score

Transformed scale= ( )* 100

Possible raw score range
Obviously, after converting the scores to the standard values, the higher average score of

resilience close to one hundred means the higher score of the resilience in nursing students.

Discussion

This is the first study with an exploratory sequential mixed-method design to develop an
inventory for measuring the resilience in nursing students. Numerous tools have been designed in

different contexts, indeed resilience is a context-based concept [35]. In this study, the NSARI
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including 24 items, based on extracted categories in the qualitative phase, is designed. The
psychometric of the NSARI shows the validity and reliability of the inventory. The internal
consistency of the inventory detects that all items measure resilience. Regarding reproducibility,
the result of ICC identifies that this inventory can probably catch up with reliable results at
different times and places. The Cronbach’s alpha coefficient is obtained in the range of 0.63-
0.78. Nunnally et al. (1994) [28], and Moss (1998)[27] reported 0.6 as an acceptable value [28].

Based on exploratory factor analysis, six-factors including optimism, communication, self-
esteem/evaluation, self-awareness, trustworthiness, and self-regulation are extracted which
explain 45.47% of the total variance, similarly review literature show the existence of instability
in the factor structure of the resilience scales in different populations [36]. The first-factor
extracted in the present study is optimism. Optimism is people's positive expectations of what is
happening in their lives [37]. A positive optimistic attitude can help to deal with stress more
effectively [38]. Numerous studies have shown the relationship between optimism and students'
ability to adapt as well as their educational performance so that Soares et al. (2011) declare that a
low level of optimism is a predictor of problems such as maladaptation with the academic
environment, the incidence of depressive symptoms, isolating feeling, and stress symptoms
during the first year of the course as well as less academic performance in subsequent years [37].
In another study, Camp (2016) show that the academic optimism is positively correlated with
surviving till finals and become well-qualified in the field, motivation, and academic
achievement [39]. The second factor is communication. Effective communication is an essential
element for nursing students to feel well-being and subsequently increases the level of their self-
confidence, and motivation as well as their self-esteem [40]. Also Sheu et al. report that the

inability to communicate with nurses is one of the most important stressors among senior
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students[41], additionally academic competency is evaluated based on academic achievement,
classmate relationship, and social behavior[42]. Furthermore, Marafion (2015) states that the
student-instructor relationship is a determining factor in learning, as far as it makes progress in
the learning process and leading to shaping students' identities as forthcoming nursing
professionals [43] as well as increasing in their motivation for learning [44]. The third factor
extracted is self-esteem/evaluation which is known as a prime predictor of stress management. In
other words, Self-esteem indicates the degree of belief in the ability, importance, success, and
individual’s competency. Having a high-level of self-esteem in managing the needs of nursing
students during the practice course, and establishing a strong and therapeutic relationship with
the patient is crucial [45]. In the present study, students also attempt to achieve self-esteem
through knowledge enhancement, making trust, and support. The fourth extracted factor is self-
awareness.This psychological component implies awareness of feelings, motivations, self-
concept, and personality [39]. Since, self-awareness is a key for preventing unhealthy reaction to
stress, therefore nursing has accepted Maslow's theory of motivation, and Rogers's view of self-
awareness as fundamental issues of professional nursing [46], and it is mentioned as an
antecedent to high-quality nursing care [47], so that awareness of identity as a nurse allows us to
be aware of the positive and negative effects of the role. Also, the “nursing process” is often
described as a problem-solving method, the nurse's self-awareness will help to answer this
question, what is the problem?. On the other side, by understanding the effects of characteristics
such as age, gender, and race on another person, the nurse can better gain the patient's trust and
cooperation to stimulate patients' active participation [48]. The fifth factor extracted is
trustworthiness. The development of resilience in nursing students hinges on a trust-based

educational culture which paves the way for caring so nursing students in this culture can focus
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on the needs of the patient [49]. In a systematic review of qualitative studies, Rartveit et al.
(2015) stated that nurses who facilitate the trust relationship engage, listen, and act as a patient
supporter comprehensively [50]. In this study the whole students try to meet the patient's needs
by establishing a trust-based relationship through strengthening nursing knowledge and for
achieving this goal, they benefit from the support of family and friends. The last factor extracted
is self-regulation. One of the protective factors in resilience is the development of self-regulation
(emotional and behavioral regulation) [42], indeed Students who personally adjust their learning
process will learn more effectively [51]. As far as Self-regulation is a deed that includes
determining learning goals, adjusting personal effort, participating in time management,
supervision, and evaluating existing performance [52] consequently, one must be directed to a
specific goal or organization to motivate [53]. Achievement in theoretical courses, and becoming
an expert in the clinical settings are considered as the goals of nursing students [54], thus
students try to maintain and promote resilience by determining and achieving reasonable and
task-based goals. In this regard, according to the practical identity of nursing, the more the
students do clinical procedures, the more expert they become.

The CFA results detect the fitness of the final model of the NSARI in nursing students. Other
construct validity indices also show the convergent and divergent validity in the final model.
Convergent validity exists when the factors of the instrument are close together and explain a
large variance. In other words, there is divergent validity when the extracted factors are separate

from each other [20].
Limitations

Despite the validity and reliability of the inventory and final approval of the factor structure, the

present study has some limitations that include the method of data gathering through the self-
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report method, which can cause errors in reporting. Also, the design of the study is cross- 343
sectional and data collected at one time, therefore to study the effects of time, and individuals' 344
characteristics follow-up studies will be valuable to investigate the changes in the resilience 345
factor structure. In addition, the percentage of extractive variance is almost less than 50%, which 346
is accepted by many psychometric studies. To our knowledge, the NSARI is the first inventory to 347
measure resilience in a theoretically driven way that has the potential to track and predict 348
resilience in nursing students because of evidence of validity and reliability in this population. 349
Further studies are recommended to investigate the conceptual structure of this inventory to 350
gather more evidence regarding the psychometric properties of the inventory. Moreover, it seems 351

necessary for further studies in nursing students in other cultures to confirm the findings of the 352

present study. 353

354
Acknowledgements 355
We appreciate from nursing students who participated in this study, and also all the tutor and 356
nurses who helped to carry out this study. 357

@ 358

359
360
361
362

363

18


Sticky Note
As whole the study was very good in nursing students.
Exploratory factor  of the NSARI are very important factors for nursing students.
My limitation part is statistical part. I am unable to comment in analysis section.
Anyway thank you very much for choosing me as a reviewer.
I will do in further in my related field.
Thank you


References

1. Pourafzal F, Seyedfatemi N, Inanloo M, Haghani H. Relationship between Perceived Stress with Resilience
among Undergraduate Nursing Students. Hayat. 2013;19(1):1-12(Persian).
2. Porter SL. First year nursing students' perceptions of stress and resilience during their initial clinical

placement and the introduction of a stress management app: a mixed methods approach: Edinburgh Napier
University; 2019.

3. Stephens TM. Nursing student resilience: a concept clarification. Nursing forum. 2013;48(2):125-33.

4. Hwang E, Shin S. Characteristics of nursing students with high levels of academic resilience: A cross-
sectional study. Nurse education today. 2018;71:54-9.

5. Reyes AT, Andrusyszyn MA, lwasiw C, Forchuk C, Babenko-Mould Y. Resilience in nursing education:
an integrative review. Journal of Nursing Education. 2015;54(8):438-44.

6. Mealer M, Schmiege SJ, Meek P. The Connor-Davidson Resilience Scale in critical care nurses: a
psychometric analysis. Journal of nursing measurement. 2016;24(1):28.

7. Shean M. Current theories relating to resilience and young people. Victorian Health Promotion Foundation:

Melbourne, Australia [Internet]. 2015. Available from: http://evidenceforlearning.org.au/assets/Grant-Round-11-
Resilience/Current-theories-relating-to-resilience-and-young-people.pdf.

8. Windle G, Bennett KM, Noyes J. A methodological review of resilience measurement scales. Health and
quality of life outcomes. 2011;9(1):8.
9. van der Meer CAl, te Brake H, van der Aa N, Dashtgard P, Bakker A, OIff M. Assessing Psychological

Resilience: Development and Psychometric Properties of the English and Dutch Version of the Resilience
Evaluation Scale (RES). Frontiers in Psychiatry. 2018;9(169). doi: 10.3389/fpsyt.2018.00169.

10. Chmitorz A, Kunzler A, Helmreich I, Tuscher O, Kalisch R, Kubiak T, et al. Intervention studies to foster
resilience — A systematic review and proposal for a resilience framework in future intervention studies. Clinical
Psychology Review. 2018;59:78-100. doi: https://doi.org/10.1016/j.cpr.2017.11.002.

11. Lock S, Rees CS, Heritage B. Development and validation of a brief measure of psychological resilience:
The state—trait assessment of resilience scale. Australian Psychologist. 2020;55(1):10-25.
12. Karairmak O. Establishing the psychometric qualities of the Connor-Davidson Resilience Scale (CD-

RISC) using exploratory and confirmatory factor analysis in a trauma survivor sample. Psychiatry Research.
2010;179(3):350-6. doi: https://doi.org/10.1016/j.psychres.2009.09.012.

13. Windle G. What is resilience? A review and concept analysis. Reviews in Clinical Gerontology.
2011;21(2):152-69.

14, Elo S, Kyngas H. The qualitative content analysis process. Journal of advanced nursing. 2008;62(1):107-
15. doi: https://doi.org/10.1111/j.1365-2648.2007.04569.x.

15. Polit DF, Yang F. Measurement and the measurement of change: a primer for the health professions:
Wolters Kluwer Health; 2015.

16. Lawshe CH. A quantitative approach to content validity. Personnel psychology. 1975;28(4):563-75.

17. Polit DF, Beck CT, Owen SV. Is the CVI an acceptable indicator of content validity? Appraisal and
recommendations. Research in nursing & health. 2007;30(4):459-67.

18. Cristobal E, Flavian C, Guinaliu M. Perceived e- service quality (PeSQ). Managing service quality: An
international journal. 2007.

19. Pahlevan Sharif S, Sharif Nia H. Structural equation modeling with AMOS. Tehran: Artin Teb. 2018.

20. Ali-Abadi T, Talepasand S, Boyle C, Sharif Nia H. Psychometric properties of The Baruth Protective
Factors Inventory among nursing students. PloS one. 2020;15(6):e0233760.

21. Fok D. Development and testing of a Low Vision Product Selection Instrument (LV-PSI): A mixed-
methods approach. 2011.

22. Munro BH. Statistical methods for health care research: lippincott williams & wilkins; 2005.

23. Hahs-Vaughn DL. Applied multivariate statistical concepts: Routledge; 2016.

24. Gatignon H. Statistical analysis of management data: Springer; 2003.

25. Fornell C, Larcker DF. Evaluating structural equation models with unobservable variables and
measurement error. Journal of marketing research. 1981;18(1):39-50.

26. Javali SB, Gudaganavar NV, Raj SM. Effect of varying sample size in estimation of coefficients of internal

consistency. 2011.

19

364

365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415


http://evidenceforlearning.org.au/assets/Grant-Round-II-Resilience/Current-theories-relating-to-resilience-and-young-people.pdf
http://evidenceforlearning.org.au/assets/Grant-Round-II-Resilience/Current-theories-relating-to-resilience-and-young-people.pdf
https://doi.org/10.1016/j.cpr.2017.11.002
https://doi.org/10.1016/j.psychres.2009.09.012
https://doi.org/10.1111/j.1365-2648.2007.04569.x

217. Moss S, Prosser H, Costello H, Simpson N, Patel P, Rowe S, et al. Reliability and validity of the PAS-

ADD Checklist for detecting psychiatric disorders in adults with intellectual disability. Journal of intellectual
disability research. 1998;42(2):173-83.

28. Nunnally JC, Bernstein I. Psychometric theory. New York: McGraw-Hill; 1994.

29. Sharif Nia H, Goudarzian AH, Shahrokhi A, Boyle C, Wilson MS, Hosseinigolafshani SZ. Psychometric
properties of End- of- Life Caregiving Experience Appraisal Scale: Iranian critical care nurses. Nursing in Critical
Care. 2019.

30. Hair J, Black W, Babin B, Anderson R. Multivariate data analysis William C. Black 7th ed Harlow:
Pearson Education Limited. 2014.

31. Huang S-L, Hsieh C-L, Wu R-M, Tai C-H, Lin C-H, Lu W-S. Minimal detectable change of the timed “up
& go” test and the dynamic gait index in people with Parkinson disease. Physical therapy. 2011;91(1):114-21.

32. Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, et al. The COSMIN checklist for
assessing the methodological quality of studies on measurement properties of health status measurement
instruments: an international Delphi study. Quality of life research. 2010;19(4):539-49.

33. Yekaninejad M, Mohammadi-Zeidi I, Akaberi A, Golshan A, Pakpour A. Validity and reliability of the
kidney disease quality of life-short form (KDQOL-SFTM 1.3) in iranian patients. 2012.

34. Creswell JW. Research design: qualitative, quantitative, and mixed methods approaches. . 4th ed ed.
Thousand Oaks, California: SAGE Publications.; 2014.

35. Southwick SM, Bonanno GA, Masten AS, Panter-Brick C, Yehuda R. Resilience definitions, theory, and
challenges: Interdisciplinary perspectives. European journal of psychotraumatology. 2014;5(1):253-38.

36. Losoi H, Turunen S, Wiljas M, Helminen M, Ohman J, Julkunen J, et al. Psychometric properties of the
finnish version of the resilience scale and its short version. 2013.

37. Soares MH, Luis MAV, Corradi-Webster CM, Martins JT, Hirata AGP. Psychological concept of optimism
and drug use among nursing students. Acta Paul Enferm. 2011;24(3):393-9.

38. Singh C, Sharma S, Sharma RK. Level of stress and coping strategies used by nursing interns. Nursing and
Midwifery Research Journal. 2011;7(4).

39. Camp NE. The relationship of a course grade to hope and optimism in nursing students' academic success:
University of Alabama Libraries; 2016.

40. Subke J, Downing C, Kearns |. Practices of caring for nursing students: A clinical learning environment.
International Journal of Nursing Sciences. 2020.

41. Sheu S, Lin H-S, Hwang S-L. Perceived stress and physio-psycho-social status of nursing students during

their initial period of clinical practice: the effect of coping behaviors. International journal of nursing studies.
2002;39(2):165-75.

42. Masten AS, Powell L. A Resilience Framework for Research, Policy. Resilience and vulnerability:
Adaptation in the context of childhood adversities. 2003:1.
43. Marafion AA, Pera MPI. Theory and practice in the construction of professional identity in nursing

students: A qualitative study. Nurse education today. 2015;35(7):859-63.

44, Jamshidi N, Molazem Z, Sharif F, Torabizadeh C, Najafi Kalyani M. The challenges of nursing students in
the clinical learning environment: A qualitative study. The Scientific World Journal. 2016;2016. doi:
https://doi.org/10.1155/2016/1846178.

45, Edwards D, Burnard P, Bennett K, Hebden U. A longitudinal study of stress and self-esteem in student
nurses. Nurse education today. 2010;30(1):78-84.

46. Eckroth-Bucher M. Self-awareness: A review and analysis of a basic nursing concept. Advances in Nursing
Science. 2010;33(4):297-309.

47. Kirkpatrick AJ, Cantrell MA, Smeltzer SC. Relationships among nursing student palliative care knowledge,
experience, self-awareness, and performance: An end-of-life simulation study. Nurse education today. 2019;73:23-
30.

48. Rawlinson JW. Self awareness: conceptual influences, contribution to nursing, and approaches to
attainment. Nurse education today. 1990;10(2):111-7.

49, Amsrud KE, Lyberg A, Severinsson E. Development of resilience in nursing students: A systematic
qualitative review and thematic synthesis. Nurse education in practice. 2019;41:102621.

50. Rartveit K, Hansen BS, Leiknes I, Joa I, Testad I, Severinsson E. Patients' experiences of trust in the
patient-nurse relationship-a systematic review of qualitative studies. 2015.

51. Jouhari Z, Haghani F, Changiz T. Factors affecting self-regulated learning in medical students: a qualitative

study. Medical education online. 2015;20(1):28694.

20

416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470


https://doi.org/10.1155/2016/1846178

52.

53.

54.

Phan HP. Critical thinking as a self-regulatory process component in teaching and learning. Psicothema.
2010;22(2):284-92.
Raman J. Nursing student success in an associate degree program. Teaching and Learning in Nursing.
2013;8(2):50-8.

Cho M-H, Shen D. Self-regulation in online learning. Distance education. 2013;34(3):290-301.

21

471
472
473
474
475
476



Figure1 Click here to access/download;Figure;fig.tif

29 Q12
e Q20
021
Q17
Q29

w&
SbOOS

g8 |5
%aa
®)R)(E)

Q13

| Q23 [a—(e9)
%6 Q5
79 4 = 35
67
? Q10 H—-@
<4 Q15 4—@
o Q9 4-—@
{5
B4 - 36
Q30
60 Q2 4—@
70
Q
> e
? Q6
25
ey
2 gl Q14 <—@
® ol Q22
? Q32 2



https://www.editorialmanager.com/pone/download.aspx?id=27909654&guid=ff9999db-613c-4f21-b1e5-929b3528468f&scheme=1
https://www.editorialmanager.com/pone/download.aspx?id=27909654&guid=ff9999db-613c-4f21-b1e5-929b3528468f&scheme=1

Figure2 Click here to access/download;Figure;fig2.tif

84 Q12
el Q20
63
optimism i Q21 -2

75

Q17
Q29
Q24
Q26

Loz
2\8

bbooods

communication

9N

o[|l-o [i}-e
%
®

| Q23 [—(e9)
6291 Q5
69 a7 = 34
? Q10 ‘—@
pe Q15 |—1)
Sl Q9 4—69
Academic Resilience ) 5 70
Gl -
71 -39
Q30
88
@ 63 ol Q2 4—@
iz Q1 ” €:9
9 ( trustworthiness )% 56
—— m
49 24
= ey
57 o] Q14 ﬂ—@
% o 022 4—@
self- regulation 54
- —{ Q32 <—@
Q13 la—e2)



https://www.editorialmanager.com/pone/download.aspx?id=27909666&guid=3551ce4c-810f-4178-a32a-1b0f062e66d5&scheme=1
https://www.editorialmanager.com/pone/download.aspx?id=27909666&guid=3551ce4c-810f-4178-a32a-1b0f062e66d5&scheme=1

Supporting Information

Click here to access/download
Supporting Information
academic resilience405.sav


https://www.editorialmanager.com/pone/download.aspx?id=27909677&guid=996d67cc-b68c-438d-a6df-1dec12936ff9&scheme=1



