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Cultural awareness underpins equitable, patient-centered care and is vital for 
nursing students’ professional development. Existing scales require validation 
across diverse contexts. This study evaluates the psychometric properties of a 
Modified Cultural Awareness Scale (mCAS) for undergraduate nursing students in 
Ireland. A cross-sectional survey was conducted with 414 nursing students using 
an online 32-item mCAS on a 7-point Likert scale. Exploratory factor analyses 
assessed scale validity, while Cronbach’s alpha tested reliability. Factor analysis 
confirmed a four-factor structure. The mCAS demonstrated internal consistency 
and good model fit indices, supporting its validity and reliability. The mCAS can 
be used as a general tool for assessing cultural awareness in Irish nursing 
education. Its adoption can support SDG 3 (Good Health and Well-Being), SDG 4 
(Quality Education), and SDG 10 (Reduced Inequalities) by fostering culturally 
competent practitioners who deliver inclusive care. Future research should 
explore its use in interprofessional settings and longitudinal outcomes. 
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1. Introduction 
 

High-quality nursing education must prepare practitioners to deliver culturally competent care, a 
cornerstone of equitable health systems and Sustainable Development Goal 3 (Good Health and 
Well-Being). Cultural awareness, an essential component of cultural competence, enables nurses to 
recognise and respect diverse patient backgrounds, thereby reducing health disparities (SDG 10: 
Reduced Inequalities). While several instruments measure cultural awareness, their validity across 
different regions remain underexplored [24].  
     This study validates a Modified Cultural Awareness Scale (mCAS) among undergraduate nursing 
students in Ireland, contributing to SDG 4 (Quality Education) by ensuring robust assessment tools 
for developing inclusive healthcare professionals. This study aimed to measure the psychometric 
properties of the modified cultural awareness scale (mCAS) for use in undergraduate nursing 
education in Ireland. A growing body of literature recognised that culturally competent care is 
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important when encountering diversity in a healthcare setting [2, 15, 16, 18, 19]. Diversity in 
healthcare is mainly due to the enormous magnitude of the global migration of people and the global 
nurse migration because of nurse shortages in certain countries. This presents difficulties for nurses 
caring for patients whose views and practices may diverge from their own [3]. Internationally, nurses 
and nursing students faced challenges meeting the multicultural needs of diverse populations [4, 13]. 
Therefore, in countries such as the USA, UK, Australia, and many others countries, cultural 
awareness, and cultural competence are deemed important skills not only in nursing education but 
also in higher education within the health and social care fields [9].  
         Cultural competence was defined as an ongoing process in which the health care provider 
continuously strives to achieve the ability to work effectively within the cultural context of the client, 
individual, family, community; [2]. Cultural competence is considered an essential skill in nursing 
education [5], [21]. However, the first step toward acquiring cultural competence was cultural 
awareness, followed by cultural knowledge, cultural skill, cultural encounters and cultural desire (to 
be effective) [1, 2, 8, 19]. Ireland's Central Statistics Office (CSO) released its most recent Population 
and Migration Estimates in April 2022. Of the 5.12 million people living in Ireland, 703,700 were non-
Irish nationalities, making up 13.8% of the country’s total population. According to Markey et al. [12], 
the increase in the cultural and ethnic diversity of the Irish population brought with it both benefits 
and challenges. In particular, the healthcare sector faced challenges, both for the workers and for 
the people seeking to avail themselves of healthcare services, according to both Markey et al. [12] 
and a March 2002 paper authored by the National Consultative Committee on Racism and 
Interculturalism (NCCRI) and the Irish Health Services Management Institute (IHSMI). The paper was 
posted on Lenus, The Irish Health Repository (2023), titled Cultural Diversity in the Irish Health Care 
Sector: Towards the Development of Policy and Practice Guidelines for Organisations in the Health 
Sector (Lenus, The Irish Health Repository, 2002). Although it seemed prudent to investigate nursing 
students ' level of cultural awareness in different countries.  
         No study has been undertaken in Ireland to measure undergraduate nursing students’ cultural 
awareness, which is identified as a gap. Therefore, to measure the cultural awareness of nursing 
students, it is important to ensure the tool used is valid and reliable. Hence, this study aimed to 
measure the psychometric properties of a modified cultural awareness scale (mCAS) for use in 
undergraduate nursing education.  
 
1.1 Literature Review 

            The researcher looked for literature that used the original cultural awareness scale (CAS) [23], 
[24]. To our knowledge, nine research studies used the scale, either in the original English language, 
modified it, or translated it. In date order, the following list indicates the broad and recent use of the 
CAS: Krainovich-Miller et al. [8]  USA, Rew et al [23] USA, Heeseung et al [6] Korea, Oh et al. [17] 
Korea, Hadziabdic et al. [5] Sweden, İz and Temel [7] Turkey, McElroy et al. [14]  USA, Safipour et al. 
[25] Sweden, Kumlien et al. [9] Sweden and Hong Kong, Ličen et al. [11]) Slovenia. Rew et al. [23] 
developed the original CAS after recognising the need for a valid and reliable way to measure 
outcomes. The objective was to promote multicultural awareness among nursing faculty and 
students in one of the nursing schools in the USA. Two phases of the study were conducted with 72 
students in the first phase and 118 students in the second phase. The final scale (CAS questionnaire) 
consisted of 36 items intended to demonstrate the validity and reliability of the scale. A factor 
analysis revealed a factor 54 loading of five factors using principal components analysis with Varimax 
rotation (n=159). However, the limitation of the study was that it used a small sample size for factor 
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analysis, and students belonged to a single university. Therefore, the findings were not generalisable 
to all nursing students. It was suggested that an instrument be tested with a larger, more diverse 
population. Krainovich-Miller et al. [8] conducted a pilot study and replicated the second phase of 
the Rew et al. [23] study. A cross-sectional design was used, and the CAS questionnaire was 
distributed to 236 nursing students in three nursing programmes at the baccalaureate, master's, and 
doctoral levels, during their initial and final courses. Cronbach’s alpha for the total instrument was 
0.869. This indicated the CAS questionnaire had internal consistency. Internal consistency meant that 
the items proposed to measure the same construct produced similar scores. However, Krainovich-
Miller et al. [8] recommended further research in the form of psychometric testing of the CAS. 
Therefore, Rew et al. [24] conducted a reanalysis of the CAS to determine the construct validity and 
differences in cultural awareness among students of varying educational levels and experiences.  
Confirmatory analysis yielded three factors, and Cronbach's alpha ranged from 0.70 to 0.89. The 
findings of the study support the validity of the CAS and its applicability to research studies of cultural 
awareness in nursing.  
          Unlike the above studies that used the English version of the CAS, Hadziabdic et al. [5], used the 
Swedish version of the CAS for measuring cultural awareness with 158 Swedish nursing students and 
tested it for validity and reliability. The results indicated that one item (#13) caused weak reliability 
and validity and therefore it was removed. The results demonstrated the validity and reliability tests 
of the Swedish version of the CAS for the 35 items were valid and reliable for use with Swedish nursing 
students. Safipour et al. [25] measured cultural awareness among three universities in Southern 
Sweden. A cross-sectional quantitative study with 215 students participated in this study. The results 
indicated moderately high cultural awareness among nursing students related to their general 
education, cognitive awareness, comfort with interaction, clinical practice and patient care. No 
statistically significant correlation was identified between the socio-demographic factors (sex, age, 
experience of living abroad). However, being a first-generation immigrant was significantly 
associated with increased cultural awareness in terms of patient care and clinical issues. Ličen et al. 
[11] used a non-experimental cross-sectional design on a purposive sample of 149 undergraduate 
nursing students in Slovenia. The results demonstrated that the 55 nursing students had a 
moderately high level of cultural awareness for all CAS subscales (M=194.0). However, no statistically 
significant differences were seen between the student's demographic (gender or age) and other data 
(year of study or religion) as related to the overall CAS score. The results obtained from the study 
seemed to be satisfactory, but the author stated that the transcultural nursing contents and various 
strategies for teaching cultural competencies should be carefully evaluated.  
          The study's limitations included the fact that it only looked at one of Slovenia's eight nursing 
faculties. As a result, generalising the findings to all nursing students in the country or elsewhere was 
impossible. There was no comparison provided for students' cultural awareness prior to the study. 
The authors, at the time of publication, had planned to repeat the study within the next five years 
with both undergraduate and postgraduate nursing programs with a focus on transcultural nursing. 
They suggested that the Slovenian version of the CAS be psychometrically validated. Başalan İz and 
Bayık Temel [7] undertook a methodological study to analyse the psychometric properties of the 
Turkish language version of the cultural awareness scale to determine possible similarities between 
the compositions of the Turkish version and the original scale. A total of 197 undergraduate nursing 
students took part in the study. The Turkish version of the scale included 36 items similar to the 
original scale but under four different subscales, unlike the original scale which had five different 
factors. The scale was found to be highly valid and reliable and could be used in various healthcare 
disciplines. Heeseung et al. [6] tested the reliability and validity of a Korean version of the Cultural 
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Awareness Scale (K-CAS) on a total of 515 nursing students. The 26-item K-CAS exhibited good 
reliability. The confirmatory factor analysis also demonstrated the same factor structure as the 
original CAS.  
           Similar testing of the original CAS was undertaken by Oh et al. [17], the translated Korean 
version of CAS-K, to evaluate the cross-cultural applicability and psychometric properties of the CAS-
K, specifically its reliability and validity. A convenience sample of 495 nursing students from four 
levels of nursing education within four universities in the city of Daejeon, South Korea, demonstrated 
satisfactory validity and reliability. Kumlien et al. [9], with a modified version of the CAS, conducted 
psychometrically testing using cross-sectional data on a total of 191 undergraduate students from 
different health and social care undergraduate programs in Sweden and Hong Kong. The results 
demonstrated the modified CAS provided a four-factor measure of cultural awareness. It possessed 
satisfactory internal consistency. Results also supported the use of the modified CAS as a generic tool 
to measure cultural awareness among students in higher education within the health and social care 
fields. McElroy et al. [14] used a modified CAS in a cross-sectional descriptive study to assess cultural 
awareness of registered (RNs), nursing assistants (NAs) and clinical support technicians (CSTs) 
working at a magnet-designated, academic medical centre in the southeastern United States. The 
results demonstrated that the modified scale had good reliability and validity among the student 
population. Most nursing staff exhibited a moderate to high level of cultural awareness and held 
positive opinions about nursing leadership and the work environment about cultural issues.  
              Both qualitative studies and quantitative studies [11, 14, 25] demonstrated that nursing 
students had moderately high levels of cultural awareness. Studies that utilized the original CAS 
developed by Rew et al. [23], including Krainovich-Miller et al. [8] and Rew et al. [24] and the modified 
CAS [9, 14]; or translated version of the CAS [5, 6, 7, 11, 17, 25], were psychometrically tested and 
the results demonstrated satisfactory reliability and validity. The authors recommended further use 
with nursing populations and other healthcare workers. To the best of this researcher's knowledge, 
no research of this kind was undertaken in Ireland, which was identified as a gap in the literature.  
 
2. Methodology  
             The study aimed to measure the psychometric properties of a modified version of the CAS 
(mCAS) for use in undergraduate nursing students in Ireland. It was performed in two stages. Stage 
1 involved modifying the questionnaire, and stage 2 involved psychometrically testing it using cross-
sectional data. 

2.1 Original Cultural Awareness Scale 
                 The culture awareness scale was designed initially for nursing students in the English 
language. The scale consisted of 36 items, which were graded on a seven-point scale (from "strongly 
disagree" to "strongly agree"). Furthermore, "does not apply" constitutes an extra potential 
response. Higher scores indicate a greater level of cultural awareness, whereas lower scores indicate 
a lesser level of cultural awareness. The bare minimum of cultural competency is regarded as cultural 
awareness. Consequently, nursing students' success on the initial phase of cultural competence 
development is assessed by the CAS [23]. In the United States, undergraduate and graduate nursing 
students participated in the initial testing of the scale. The obtained content validity index was 0.88, 
with an internal consistency range of 0.94 – 0.71. Five subscales emerged from an exploratory factor 
analysis: “general educational experience,” “cognitive awareness,” “research issues,” 
“behaviours/comfort with interactions,” and “patient care/clinical care” [23]. These five factors 
explained 51 percent of the variation in scale scores. However, after reanalysing the CAS, Rew et al. 
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(2014) found evidence for a viable three-factor solution (“general attitudes,” “research attitudes,” 
and “clinical experience”), and the reanalysis validated the reliability of the Cultural Awareness Scale 
(CAS). 
               Permission was sought from the author to use the Cultural Awareness Scale (CAS) and to 
modify it accordingly. The development process was conducted in two stages.  A modified version of 
the CAS (mCAS) was developed in stage 1, and psychometric testing of the modified scale was 
conducted in stage 2 using cross-sectional data from 414 undergraduate nursing students in a 
national survey.  
 
2.1.1 Stage One 

          In the first stage, the CAS [24] questionnaire was carefully reviewed for its relevance to 
undergraduate nursing students. The subscale (research issues), which consisted of four questions, 
was not relevant to nursing students at the undergraduate nursing level; therefore, the four 
questions were deleted. The remaining 32 questions were carefully reviewed again for their wording. 
The term ‘instructors’ was changed to the term ‘lecturers’ throughout the questionnaire, as the 
former was a more common term in Ireland. The 32 questions of the modified CAS were used to 
collect data from the students. 

2.1.2 Stage Two 
         In stage two, empirical testing of the mCAS was done using a cross-sectional national survey 
conducted at eight HEIs in Ireland. 
 
2.2 Study Sample 
         A total of 414 undergraduate nursing students from eight higher educational institutions 
studying in Ireland from September 2022 to January 2023 participated in the national study. 
 
2.3 Data Collection 
          Ethical permission was granted by the Dublin City University Ethics Committee. Permission was 
sought from the heads of the eight HEIs. The head of the school appointed a gatekeeper who 
distributed the online and manual (paper and pen) surveys to nursing students. All participants were 
informed about the study and their participation was voluntary. Participants' information leaflets and 
the consent form were sent to students. Students who were willing to participate in the online survey 
and manual survey were asked to participate after the consent forms were filled. Consent to 
participate in the study was mandatory for both means.  

 

3. Results 

3.1 Construct Validity 
          An exploratory factor analysis was conducted to test the construct validity (n=414) using 
principal components analysis with Varimax Rotation. Before conducting principal component factor 
analysis, the suitability of the data for factor analysis was assessed. The Kaiser-Meyer-Olkin [KMO] 
measured sampling adequacy and the appropriateness of continuing the factor analysis (KMO > 0.60) 
(Pett et al., 2003). The KMO value in the current study was 0.799, exceeding the recommended value 
of 0.6. Bartlett's (1954) test of sphericity was performed (see Table 1) to analyse the overall 
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significance of correlations within a matrix (p-value <0.001) (Pett et al., 2003). Nine components 
showed an eigenvalue >1.0, explaining 59% of the total variance.  
 

Table 1  

KMO and Bartlett's Test  

Kaiser-Meyer-Olkin Measure of Sampling Adequacy      0.799 

Bartlett's Test of Sphericity Approximate Chi-Square     2926.378 

df                                                                                               0.496 

Sig.                                                                                            0.000 

 

3.2 Narrowing to 27 Questions, Scree Plot. 
           A scree plot determined the optimal number of factors to retain. When an analysis of the Scree 
Plot was performed, Figure 1, a clear cut was seen at four factors, and four was determined to be the 
optimal number of factors to retain. All of the questions were loaded into the four factors. 

 

Fig. 1. Scree Plot 

           A principal component factor analysis with Varimax rotation was performed to analyse the 
four-factor model. Factor loadings >0.30 were considered acceptable (Pett et al., 2003), although 
factor loadings >0.50 were recommended. The four-factor model revealed five items with less than 
0.3 factor loading, and therefore they were deleted (questions 9.6, 9.7, 10.3, 10.5, 11.5). This left 27 
items on the mCAS. 

3.3 The Final Four. 
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        The final four-factor model was constructed, comprising the following factors: Factor 1, general 
education and experience at my school; Factor 2, general awareness and attitude; Factor 3, nursing 
classes and clinical instruction; and Factor 4, clinical practice and behaviours (Table 2). Table 1 
illustrates the Kaiser-Meyer-Olkin (KMO) Measure of Sampling and Bartlett's Test of Sphericity. Table 
2 illustrates the factor loadings of the modified cultural awareness scale (n = 414). Standard 
abbreviations shown include "df" for degrees of freedom and "Sig." for significance. 
 
3.4 Component Factor Analysis.  
         A component factor analysis (Table 2) was re-run with Varimax rotation. It was recommended 
that each item or question on the mCAS load on only one factor. However, eight items (10.4, 10.2, 
10.6, 10.15, 10.9, 10.7, 11.3, 10.10) loaded on more than one factor, and these items/questions were 
then placed in the most relevant factor groups. The four factors explained 44.67% of the total 
variance, with component one contributing to 19.2%, component two contributing to 11.6%, 
component three contributing to 8.0% and component four contributing to 5.7% of the variance, 
respectively. Table 2 illustrated the factor loading of a modified cultural awareness scale (mCAS). 

Table 2 

Factor loading of the modified cultural awareness Scale (N = 414) 

Rotated Component Matrixa 

 Component 

1.General 
education/ 
experiences at 
my school 

3.Nursing 
classes/ 
training 

4.Clinical 
practice and 
behaviours 

2.General 
awareness 
and attitude 

Q8.2 General Experiences at my School of 
Nursing | This nursing school provides 
opportunities for activities related to 
multicultural issues. 

.738    

Q8.3 General Experiences at my School of 
Nursing | Since entering this school of nursing, 
my understanding of multicultural issues has 
increased. 

.730    

Q8.1 General Experiences at my School of 
Nursing | The lecturers at my nursing school 
adequately address multicultural issues in 
nursing. 

.709    

Q8.4 General Experiences at my School of 
Nursing | My experiences at my nursing school 
have helped me become knowledgeable about 
the health problems associated with various 
racial and cultural groups. 

.660    

Q10.4 Nursing Lecturers / Clinical | In my nursing 
classes, my lecturers have engaged in behaviours 

.486   -.407 
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that may have made students from certain 
cultural backgrounds feel excluded. 

Q10.2 Nursing Lecturers / Clinical | During group 
discussions or exercises, I have noticed the 
lecturers make efforts to ensure that no student 
is excluded. 

.374 .365   

Q10.13 Nursing Lecturers / Clinical | I feel that 
my nursing school's lecturers respect differences 
in individuals from diverse cultural backgrounds. 

 .627   

Q10.6 Nursing Lecturers / Clinical | My educators 
at my nursing school seem comfortable 
discussing cultural issues in the classroom. 

.481 .592   

Q10.12 Nursing Lecturers / Clinical | My clinical 
placements at this nursing school have helped 
me become more comfortable interacting with 
people from different cultures. 

 .544   

Q10.15 Nursing Lecturers / Clinical | The nursing 
lecturers at my nursing school use examples 
and/or case studies that incorporate information 
from various cultural and ethnic groups. 

.345 .534   

Q10.14 Nursing Lecturers / Clinical | The nursing 
lecturers at my nursing school model behaviours 
that are sensitive to multicultural issues. 

 .510   

Q10.11 Nursing Lecturers / Clinical | I feel 
comfortable discussing cultural issues in the 
classroom 

 .505   

Q10.9 Nursing Lecturers / Clinical | I believe the 
classroom experiences at my nursing school help 
our students become more comfortable 
interacting with people from different cultures. 

.489 .501   

Q10.7 Nursing Lecturers / Clinical | My nursing 
educators seem interested in learning how their 
classroom behaviours may discourage students 
from certain cultural or ethnic groups. 

.302 .476   

Q11.1 Clinical Practice | I respect the decisions of 
my patients when they are influenced by their 
culture, even if I disagree. 

  .685  

Q11.2 Clinical Practice | If I need more 
information about a patient's culture, I would 
use resources available on site (for example, 
books, videos, internet, etc.). 

  .616  

Q9.5  General Awareness and Attitudes | I am 
less patient with individuals of certain cultural 
backgrounds. 

  .603  

Q9.4 General Awareness and Attitudes | When I 
have an opportunity to help someone, I offer 

  .573  
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assistance less frequently to individuals of 
certain cultural backgrounds. 

Q9.8 General Awareness and Attitudes | I 
typically feel somewhat uncomfortable when I 
am in the company of people from cultural or 
ethnic backgrounds different from my own. 

  .551  

Q11.4 Clinical Practice | If I need more 
information about a patient's culture, I would 
feel comfortable asking the patient or a family 
member. 

  .533  

Q11.3 Clinical Practice | If I need more 
information about a patient's culture, I would 
feel comfortable asking people I work with. 

 .444 .480  

Q9.2 General Awareness and Attitudes | I think 
my behaviours are influenced by my culture. 

   .759 

Q9.1 General Awareness and Attitudes | I think 
my beliefs and attitudes are influenced by my 
culture. 

   .705 

Q9.3 General Awareness and Attitudes | I often 
reflect on how culture affects beliefs, attitudes, 
and behaviours. 

   .577 

Q10.8 Nursing Lecturers / Clinical | I think the 
cultural values of the lecturers influence their 
behaviours in the clinical setting. 

   .514 

Q10.10 Nursing Lecturers / Clinical | I believe 
that some aspects of the classroom environment 
at my nursing school may alienate students from 
some cultural backgrounds. 

.388  .356 -.451 

Q10.1 Nursing Lecturers / Clinical | I have 
noticed that the lecturers at my nursing school 
call on students from minority cultural groups 
when issues related to their group come up in 
class. 

  .314 -.412 

Extraction Method: Principal Component Analysis.  

 Rotation Method: Varimax with Kaiser Normalisation. 

a. Rotation converged in 10 iterations 

3.2 Reliability Analysis 

The Reliability or Internal Consistency of the Scales.  

            Table 3 illustrates the average item scores and Cronbach's alpha reliabilities for CAS and its 
subscales. Cronbach’s alpha coefficients for the modified cultural awareness scale (mCAS) for the 27-
item questionnaire was 0.782. The Cronbach’s alpha for the sub-scales of the mCAS was, for factor 
1= 0.76, factor 2 = 0.65, factor 3 = 0.76, and factor 4 = 0.67 (see Table 4). 
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3.3 Cultural Awareness Scale 
        The Cronbach's alpha coefficient for the modified cultural awareness scale (MCAS) is 0.782 for 
the 27-item scale. 
 

Table 3  

Reliability Statistics 

Reliability Statistics 

Cronbach's Alpha N of Items 

.782 27 

 

Table 4 

Average Items Score and Cronbach's Alpha Reliabilities for the Culture Awareness Scale and Subscales 

Question No General education/experience 
at your school  

General awareness/ 
Attitude 

Nursing classes 
and clinical 

Clinical 
practise 

 8.1 9.1 10.6 9.4 

 8.2 9.2 10.7 9.5 

 8.3 9.3 10.9 9.8 

 8.4 10.8 10.11 11.1 

 10.2  10.12 11.2 

 10.4  10.13 11.3 

 10.10  10.14 11.4 

   10.15 
 

10.1 

Total- 27 
Deleted -5 
9.6,9.7,10.3,10.5,11.5 

7 
 

4 8 8 

 
Cronbach's Alpha 

 
0.76 

 
0.655 

 
0.766 

 
0.678 

 

Table 5 

Intercorrelations between the sub-scales of the mCAS 

Correlations 

 General 
Experience 

General 
Awareness/Attitude 

Nursing 
classes and 
Clinical 

Clinical 
Practice 

General Experience Pearson 
Correlation 

1 -.089 .552** .217** 

Sig. (2-tailed)  .071 <.001 <.001 

N 413 413 412 412 

General 
Awareness/Attitude 

Pearson 
Correlation 

-.089 1 .032 -.198** 

Sig. (2-tailed) .071  .522 <.001 
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N 413 414 413 413 

Nursing Classes and 
Clinical Instruction 

Pearson 
Correlation 

.552** .032 1 .234** 

Sig. (2-tailed) <.001 .522  <.001 

N 412 413 413 413 

Clinical Practice Pearson 
Correlation 

.217** -.198** .234** 1 

Sig. (2-tailed) <.001 <.001 <.001  

N 412 413 413 413 

**. Correlation is significant at the 0.01 level (2-tailed). 

            

The four subscales showed significant intercorrelations between the four sub-scales, “general 
experience,” “general awareness/attitude,” and “nursing classes and clinical instruction” and clinical 
practice”. (Table 5). General experience correlated with nursing classes/clinical instruction and 
clinical practice. It showed positive correlation. General awareness/attitude correlated with clinical 
practice, which is negative correlation. Nursing classes and clinical instruction correlated with general 
experience and clinical practice. This is a positive correlation. Clinical practice correlated with all three 
subscales, however general awareness and attitude showed negative correlation to clinical practice.  

4. Discussion 
        The results show that the mCAS be used as a generic tool to measure cultural awareness among 
undergraduate nursing students in Ireland. It is a 27-item scale grouped into four factors. It shows 
satisfactory reliability and validity. This finding suggests that unlike the original CAS which consisted 
of the 31 items (post removal of the research section), this mCAS consisted of only 27 items. 5 items 
were deleted as it was difficult to obtain reliable items in a scale when dealing with sensitive and 
complex subjects such as culture awareness as in the current study.  
       The factor analysis supported a four-factor structure after removal of one factor (research issues) 
in the study. Hence it can be argued that the results closely represent the original CAS [23]. However, 
the confirmatory factor analysis conducted by Rew et al. [24] provided evidence of three factor 
measure of culture awareness. The five factor structure was confirmed in the Swedish version,  
Hadziabdic et al. [5] and  Koren version, Oh et al. [17]). The four factor structure was seen in Kumlien 
et al.[9]and  Başalan İz & Bayık Temel. (7) a Turkish version of the CAS. However, the items in the 
studies loaded slightly different from the present study. From all these studies it can be argued that 
the construct validity is ongoing and emphasises the importance of measuring the psychometric 
properties of established tools before further use in other cultural settings or target populations as 
discussed in Kumlien et al., [9]. Conducting a construct validity is important when measuring complex 
topics such as culture awareness. 
          In the current study, eight items (10.4,10.2, 10.6,10.15,10.9,10.7.11.3,10.10) loaded on more 
than one factor, and these items/questions were then placed into the most relevant factor groups 
(Pett et al., 2003). Similarly pattern was seen in Kumlien et al., [9], where five items loaded on 
multiple factors and also seen in Turkish version and  [7] and [8]. However, in studies such as the 
original scale [23], and the Swedish version [5] and the Korean version [17], there were no cross 
loading of any of the items.  
          The Cronbach's alpha coefficients for the modified cultural awareness scale (mCAS) in the 
current study was 0.782. The Cronbach’s alpha for the sub-scales was, for factor 1= 0.76, factor 2 = 

https://bmcmededuc.biomedcentral.com/articles/10.1186/s12909-020-02326-8#Tab3
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0.65, factor 3 = 0.76, and factor 4 = 0.67. The internal consistency in all other studies showed 
moderate to excellent for all the subscales and the total CAS and modified scales [8, 9, 23, 24]. 
         The intercorrelations between the four subscales showed significant positive and negative 
correlations between the sub scales. These results were seen in the previous studies [5, 17, 23]. 
 
5. Conclusion 
       The findings from the mCAS supported the validity and reliability of the original CAS, as the 27-
item scale was tested on a national study with 414 participants in Ireland at eight HEIs. The mCAS 
was proven to be valid and reliable. The mCAS demonstrated acceptable psychometric qualities and 
is a suitable general instrument for assessing cultural awareness in undergraduate nursing students. 
So, the modified scale might help assess how well curricula and educational interventions work to 
increase students' cultural awareness in the classroom and clinical settings.  
 
Strengths and Limitations 
        The study had a good representation of the students, with a total of 414 nursing students 
participating in the study. However, further psychometric testing is needed with a larger sample size 
of students from diverse geographical areas.  
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