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ABSTRACT

The assessment of nursing-related competences by suitable instruments has become more relevant. Internationally, applicable
instruments have been developed. The German-language version of the Nurse Professional Competence (NPC) Scale seems to be
appropriate to measure competences of registered nurses in Austria. The psychometric properties of the scale have not been tested
so far. The aim of this study was to examine the content validity of the German version of the NPC Scale. A mixed methods
design was applied. Qualitative data were summarized by interpretative-reductive technique; the content validity index (CVI) was
used to analyze the quantitative data. Data interpretation was performed by merging the results of the quantitative and qualitative
analysis. As a result of the content analysis, five categories were determined to summarize the comments and critique. These
categories referred to insufficient precision of terms and items, lacking profile-specific scale content to the theoretical construct
of nursing-related competences, missing adequacy of the scale for the use in all nursing-related settings, and annotations for
the revision of single items. Quantitative analysis showed 85 of 88 items as content valid by computing each single item. The
dimension-specific CVI/Averages ranged between 0.90 and 0.97, the CVI/Average for the whole scale was 0.93. After merging
the results of both qualitative and quantitative data analysis, the NPC Scale can actually not be evaluated as a content valid
instrument for assessing nursing-related competences in an Austrian context. Substantial item-specific and dimension-specific
deficiencies imply that competences cannot be thoroughly assessed. A substantial contentual revision of the current German
version of the NPC Scale is recommended.
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1. INTRODUCTION The legally defined specific qualification programs for dif-

As demographic developments lead to an increasing life ex- ferent groups of nursing professionals imply varying com-

. . . 3 .
pectancy accompanied with age-dependent multimorbidity, Petences deployed in patients care.l’l Making these compe-

societies focus the safeguarding of high-quality nursing.[-2 ~ tences visible supports the development of the occupational
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group.¥ The assessment of nurses’ competences is as well
essential for the evaluation and adaption of nursing qualifi-
cation programs as is the appraisal of acquired competences
in order to recognize prior learning and to facilitate access
to academic education.!! Furthermore, international nursing
mobility requires the possibility of determining employees’
competences with country-specific demands.!®! Although the
need for standardized assessment of nursing competences is
evident, there is still a lack of appropriate instruments for
German-speaking countries.!”)

The number of definitions for nursing competences is wide-
spread and there is no model generally applicable.!®! The
construct of nursing competence may not be perceived or
defined exhaustively, even if several theories and concepts
list single typical characteristics of nursing competencies or
describe personal and contextual conditions for their devel-
opment.* 1% Competence areas for assistant and registered
nurses (RNs) in Austria are determined by the Act on nurs-
ing care,!'! which is based on the referrals of the Interna-
tional Council of Nurses (ICN) - Nursing Care Continuum
Framework and Competencies!!?! and taking Benner’s and
Olbrich’s nursing competence models into account.!'3! In
addition, professional, personal, social, communicative, and
knowledge competencies are cited explicitly in the Austrian
legal educational regulations for registered nurses.!'4!

In order to assess nursing competencies in the Austrian nurs-
ing context adequately, an eligible instrument is needed. The
Nurse Professional Competence (NPC) Scale!'>! was iden-
tified in a preceding literature research as substantively ap-
propriate.!'®! This instrument was originally designed in
Sweden for the quantitative self-assessment of individual
nursing competencies. Its theoretical construct consists of
eight dimensions (nursing care, value-based nursing care,
medical/technical care, teaching/learning and support, docu-
mentation and information technology, legislation in nursing
and safety planning, leadership in and development of nurs-
ing care, and education and supervision of staff/students),
which are represented by 88 items in total. It was psychome-
trically tested in Sweden and translated into English.!'”! For
the use in German speaking countries, the scale was trans-
lated into plain German language and afterwards culturally
adapted for the cultural areas of Austria and Switzerland.['®!

In order to utilize a translated and culturally adapted instru-
ment in the target language, its psychometric properties have
to be tested. Therefore, an initial examination of the instru-
ment’s construct of its contentual validity is outlined as a
minimal requirement for its acceptance.!'”! A test is con-
tentual valid if (a) every item measures the property which
it aims to assess concretely and precisely, (b) the item rep-
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resents the construct,?Y (c) the item is relevant for the tar-
get population,?!! (d) the construct is completely covered
by the items,??! and (e) the construct is adjusted from ir-
relevant content.??! In regards to estimate these criterions
adequately, different qualitative and quantitative approaches
are suggested.'>* Qualitative methods allow deeper insights
regarding potential contentual critiques and comments, !>
whilst quantitative measures may constitute convenient meth-
ods to assess objective agreement among a various number of
raters.?!-2 Koller et al.[>”! suggest a mixed-methods-design,
gathering data by formulating open content-related questions
followed by a quantitative assessment of dimension-specific
relevance of the items. Due to the high number of items
representing different scale dimensions and with regard to
an underlying theoretical construct that is not defined clearly
nor predetermined conceptually, the use of qualitative and
quantitative methods to estimate the content validity was
approved.

The aim of this study was therefore to initially assess the con-
tent validity of the NPC Scale with regards to the Austrian
nursing context.

2. METHODS

2.1 Study design

A mixed methods design (parallel triangulation design) was
chosen to explore the scale’s construct regarding content
validity in depth and breadth. Results were interpreted by
merging the qualitative and quantitative data.

2.2 Estimating content validity quantitatively

The Content Validity Index (CVI)?®! is an established quan-
titative method to assess content validity in nursing science.
Experts assess both the relevance of each single item for
the instrument’s theoretical construct and the adequacy and
completeness of the set of items regarding the interested
trait. The relevance of each item is initially assessed on a
4-point-Likert scale (1 = not relevant, 2 = somewhat relevant,
3 = quite relevant, 4 = highly relevant) by each expert. In
a second step, ratings are dichotomized into two categories.
“Not relevant” and “somewhat relevant” ratings are summed
up by the category “not relevant” (relevance = 0), whilst
“quite relevant” and “highly relevant” ratings are pooled to
the “relevant” category (relevance = 1). In order to compute
the content validity index on item-level (I-CVI), “relevant”
ratings of the concerning item are summed up and divided
by the total number of experts. I-CVI > (.78 indicates ex-
cellent content validity under the premise that the number
of raters is at least six.””! To examine the general content
validity of an instrument, the calculation of the scale-level
content validity index is suggested. Therefore, a) I-CVIs
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were summed up and divided by the number of items per
scale dimension (so called “scale-dimension-level content
validity index”/SD-CVI/Ave) to compute the content validity
for each dimension separately, and b) the I-CVIs of all items
featuring the instrument were added up and divided by the
total number of items (scale-level content validity index/S-
SCI/Ave). SD-CVI/Ave und S-CVI/Ave > 0.90 establish
excellent content validity.[3"!

2.3 Evaluating content validity qualitatively

In order to contrast quantitatively estimated content validity,
qualitative analysis of quoted comments was performed. An
interpretative-reductive method®!! is described as an ade-
quate approach to create a synoptic corpus, which expresses
the original material on a more abstract level. Adapting
Mayring’s general procedure model of qualitative content
analysis,'®?! the material was defined and characteristically
described before the direction of the analysis was chosen
with regard to theoretical differentiation of sub-components
of intended interest. In this study, theoretically substantiated
sub-components concerned the aspects of item- and scale-
related content and varying aspects and definitions of nursing
competencies. As the estimation of contentual relevance was

Table 1. Inclusion criteria for sample of experts

a central focus in the context of testing content validity, the
defined aspects in the meaning of this term were conductive
in the analysis of the formulated raters’ comments. Choosing
a reductive model of content analysis, the stepwise process
of paraphrasing, generalization on determined levels of ab-
straction, and an iterated reduction of coded analysis units
led to inductively built categories. The resulting coding
scheme was re-applied on the analysis material by a second
researcher to ensure inter-coder reliability.

2.4 Participants

A non-probability purposing sampling method was chosen to
ensure that the scale’s theoretical construct relative to nurses’
competencies in an Austrian context would be critically esti-
mated from preferably varying experts’ angles. Experts with
different nursing-related professional backgrounds (nursing
practice, nursing education, nursing management) were in-
cluded. To avoid chance agreement among raters when using
the CVI for estimating content validity, Beckstead®*¥! sug-
gests a minimum sample size of 35 experts. Consequently, a
total number of 62 experts were initially invited to participate
in the study. In Table 1, the inclusion criteria for experts are
presented.

CRITERION

EXPLICATION

Experience of rater in clinical nursing practice
Professional education of rater in

clinical nursing practice

Professional education of rater in professional area
of nursing management

Professional education of rater in professional area
of nursing education

Language

manager

educator

Rater has worked at least for 2 years in clinical nursing practice as RN
Rater has at least successfully completed either three-years scholastic or
academic vocational nursing program in Austria

Rater has the credentials defined by Austrian law to function as a nursing

Rater has the credentials defined by Austrian law to function as a nursing

Rater speaks the German language fluently

2.5 Data collection and questionnaire

Every expert was informed by a detailed written description
about the aim of the study and the voluntariness of participa-
tion. The questionnaire consisted of three parts. The first part
comprised the 88 items of the NPC Scale. A 4-point-Likert
scale (1 = not relevant, 2 = somewhat relevant, 3 = quite rele-
vant, 4 = highly relevant) to estimate relevance quantitatively
was appended to each item. A free-text window was also ap-
plied to each single item in the questionnaire and raters were
advised to optionally amend their quantitative estimation
with critical comments. The second part of the questionnaire
included three questions concerning both quantitative and
qualitative summative judgement a) of the instrument’s abil-
ity to cover nurses’ competencies exhaustively, b) of missing
aspects of nursing competence not covered by the instru-

Published by Sciedu Press

ment and c¢) of the comprehensibility of the NPC Scale. Part
three gathered socio-demographic and profession-related in-
formation (age, gender, professional experience in nursing
practice, current professional area of activity, and experience
in current professional area of activity).

2.6 Ethical considerations

According to the estimation of the Research Committee for
Scientific and Ethical Questions (RCSEQ) of UMIT-Private
University of Health Sciences, Medical Informatics and Tech-
nology, Hall in Tyrol, ethical appraisal has not been neces-
sary. Raters participated voluntarily in the study and written
informed consent was obtained prior to participation.
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3. RESULTS

A total of 62 nursing professionals were asked to participate
in the study as experts, finally 49 returned the completed
questionnaire (response rate = 79.0%). Approximately two
thirds of the participants were female, average age hardly

Table 2. Socio-demographic analysis of the sample

differed between genders, neither in the total sample nor in
the subgroups. Nearly half of the sample was represented
by nursing educators, this subgroup had the highest gender-
spanning average age and the highest average professional
experience, both in nursing practice and in their current ac-
tivity field (see Table 2).

Experience in Experience in

A
:cl'iirvrientarea Gender Sample size ( i‘;rs Mean + SD) nursing practice current activity area
v years, B (years, Mean + SD) (years, Mean + SD)
Nursi Female n=11 (78.6%) 30.9+4.48 8.2+4.2* 47 +£27*
ursing Male n=3  (214%) 293+586 9.7+75 7.7+6.0
Practice
Total n=14 (100%0) 30.6 £4.6 8.5+4.8* 54 +3.7*
NS Female n=14 (63.6%) 446 £9.5 12.2+8.8 9.6+85
rsin
rsing Male n=8  (364%)  49.0+9.9* 216+ 13.9* 133+86
Education
Total n=22* (100%)* 46.1 + 9.6* 15.5 + 11.4** 10.9 £ 8.5*
Nursi Female n=8 (66.7%) 343+72 11.2+43 30127
ursing Male n=4  (333%) 345+83 131+93 5.6+7.6
Management
Total n=12 (100%) 343+£7.2 11.9+6.0 3947
Female n=33 (68.8%) 37.6+9.7 10.6 + 6.6** 6.5+ 6.5*
All areas Male n=15 (31.2%) 40.6 +12.1* 16.6 £ 12.0* 9.9+81*
TOTAL n=49 (100%) 38.5+10.4* 12,5+ 9.0*** 75+£7.1%*

*missing: n=1; **missing: n = 2; ***missing: n = 3

In Table 2, information about participants’ characteristics
is outlined with respect to both the sample in total and the
defined subgroups. Analysis of item-level content validity
(I-CVI-scores) showed 85 of 88 assessed items reaching the
predefined cut-off-score of at least 0.78 (range = 0.79-1.00).
Item 59 (“Do you think you have the ability to act from an
environmentally conscious perspective”; [-CVI = 0.76), item
61 (“Do you think you have the ability to safeguard aesthetic
aspects of the care environment?”; [-CVI=0.71), and item
78 (“Do you think you have the ability to promote patient-
focused nursing care in a cost-conscious manner?”; I-CVI =
0.69) fell below the intended cut-off-score of at least 0.78.
These three items are all assigned to scale-dimension 7.

The scale’s dimension-specific content validity indices (SD-
CVI/Ave) ranged from 0.90 (“Dimension 7: Leadership in
and development of nursing”) to 0.97 (“Dimension 5: Doc-
umentation and information technology”), the scale-level
content validity index (S-CVI/Ave) was 0.93 (cut-off score
for both SD-CVI/Ave and S-CVI/Ave > 0.90).

The content analysis of 138 comments and annotations led to
five main categories summing up the original material on a
more abstract level. Category 1 “Critique on the precision of

term” was represented by 25 analysis units, which criticised
missing accuracy, clearness, or distinctness of single terms.
The 30 analysis units dedicated to category 2 “Critique on
the precision of item” criticised the item in general regarding
to its formulation or missing semantic or contextual signifi-
cance. 47 analysis units, which pointed out missing concor-
dance between competences mentioned in the NPC Scale and
the Austrian Act on nursing care, were related to “Critique on
the relevance for the professional profile” (category 3). Sum-
ming up 23 statements with concern to competencies, which
were estimated as not equally relevant for all nurses due to
different organisational, structural, setting-specific, or legal
conditions, category 4 was defined as “Critique on the rele-
vance related to different surrounding conditions”. Finally,
category 5 (“Proposals for re-formulations and extensions of
items”) summarized 13 concrete suggestions formulated by
raters for revision of single items.

In total, experts estimated the instrument’s ability to cover
nurses’ competencies exhaustively either as absolutely or at
least quite given. Most of the raters negated the question
concerning missing aspects of nursing competence not cov-
ered by the instrument, and the NPC Scale was judged as
absolutely or quite comprehensive (see Table 3).
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Table 3. Results of the summative evaluation of the NPC Scale

Raters Yest# Fair to Fairto  No#
Summative estimation aspect yes” no* Median
N (%) N (%) N (%) N (%) N (%)
1 Avre the 88 items of the NPC Scale able to cover up 49 36 13 1
nurses’ competencies exhaustively? (100) (73.5) (26.5)
) Are there any relevant aspects of nursing 49 3 2 24 20
competencies that are not covered by the instrument?  (100) (6.1) (4.1) (49.0) (40.8)
. 49 33 15 1
3 Is the NPC Scale comprehensible? (100) (67.3) (30.6) 2.0) 1

# Likert-scaling: 1 = yes, 2 = fair to yes, 3 = fair to no, 4 = no

Figure 1 gives a detailed overview of the merged quantitative
and qualitative results pointing out the S-CVI/Ave for the
total NPC scale, eight SD-CVI/Ave scores including their re-

Sp-CVI/Ave Cut-Off 20.90

Dimension 1

NURSING CARE

Dimension 2

VALUE-BASED NURSING CARE

Dimension 3

MEDICAL TECHNICAL CARE

Dimension 4
TEACHING/LEARNING AND
SUPPORT

i m— 25/138
imension 6

LEGISLATION IN NURSING AND

SAFETY PLANNING 30/138
Dimension 7

LEADERSHIP IN AND

DEVELOPMENT OF NURSING 23/138

Dimension 8
EDUCATION AND SUPERVISION
OF STAFF/STUDENTS

0.85 0.90 0.95 1.00
Dimension-specific Scale-level Content Validity Index (Sp-CVI/Ave)

0.80

S-CVI/Ave Cut-Off 20.90

lating I-CVI ranges, and the dimension-specific distributions
of categorized analysis units.

I1-CVI Cut-Off 20.78

-

1-CV10.85-1.00

1-CVI10.88 —1.00

number |
criticised items |

number of items
per dimension |

critique on the precision of term
critique on the precision of item

e CFitique on the relevance for the professional profile
........ critique on the relevance related to different surrounding conditions
for i and

CATEGORIES

of items

Figure 1. Merged results of qualitative and quantitative assessment of the NPC Scale

4. DISCUSSION

The aim of this study was to explore the content validity of
the NPC Scale from different angles by using quantitative and
qualitative approaches. Results of the quantitative analysis
showed excellent content validity indices both for the NPC
Scale generally and its eight scale dimensions. On item-level,
85 of 88 items could be shown as content valid, three items
failed the determined cut-off. 138 annotations were assigned
to five inductively constructed categories, including critique
concerning the precision of terms and items, unclear rele-

Published by Sciedu Press

vance of item content with relation to professional profiles or
surrounding conditions, and proposals for item revision. The
NPC Scale was estimated as an eligible and comprehensive
instrument to cover nurses’ competencies, although some
relevant aspects of nursing competencies might be missing.

31 Items assigned to six different scale dimensions were
criticised in regards to insufficient precision of single terms
(25 analysis units distributed over scale dimensions 1, 2, 3, 6,
and 7) or of the item in general (30 analysis units concerning
scale dimensions 1, 2, 3, 4, 5, and 7). Bithner™® states that
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content validity may be assumed if every single item seizes
the measurable trait truly and precisely. Taking into account
that in total 55 statements doubted the precision, accuracy,
clarity, or distinctness of terms or items, content validity
could not be interpreted as given on the basis of the qualita-
tive results. Approximatively one third (n = 47/138) of all
stated comments were summed up to the category critique on
the relevance for the professional profile. A proportionally
high number (n = 21) of these critical annotations was found
in scale-dimension 7, which contains requests on nursing
leadership and development competencies. In fact, 13 of
26 items regarding dimension-specific competencies were
estimated as not necessarily representing RNs’ competencies.
Even if “leadership and management” is represented as a
sub-domain of care provision and management in the ICN -
Nursing Care Continuum Framework and Competencies,!'?!
these competencies are not explicitly defined in the Austrian
act on nursing care. Nevertheless, Kellerer et al.l'8! showed
an absolute accordance of the NPC Scale’s items with the
Austrian law for educational regulations for registered nurses
at universities of applied sciences, where leadership and nurs-
ing development contents are clearly formulated and hence,
learning outcomes and competencies are derived.'*! The
inhomogeneous experts’ estimation regarding the relevance
of dimension-corresponding item contents might have been
representative for currently unsolved mismatches®*! between
the legally based competence areas defined by the Austrian
act on nursing care on the one hand and differing national
educational regulations for registered nurses on the other
hand. In total 23 experts’ statements indicated that requested
competencies assigned in different scale dimensions may nei-
ther be necessarily required nor being able to be transformed
into performance generally because of different setting-and
organisation-related surrounding conditions. This estimation
is congruent with Olbrich’s!®! findings regarding the deter-
minants for the ability to become competent anyway, stating
that the extent of being competent in a specific task depends
on setting-specific conditions in which the availability and
the need to acquire these competencies are presupposed.

Item 59 (“Do you think you have the ability to act from an en-
vironmentally conscious perspective?”’) has an I-CVI of 0.76
and has hence failed the predetermined cut-off. Accordingly,
item related annotations underpinned the lacking relevance
and the missing establishment in the qualification profile
of Austrian nurses, respectively. As acting environmentally
conscious might be neither formulated as a nursing com-
petence in the ICN - Nursing Care Continuum Framework
and Competencies nor quoted in Austrian law, even Dossey
and Keegan*>! emphasize growing responsibility regarding
eco-mindedness as an essential part of holistic nursing.

6

Both quantitative (I-CVI = 0.71) and qualitative estimations
complementary showed little relevance for the content of
item 61 (“Do you think you have the ability to safeguard aes-
thetic aspects of the care environment?””). Expert comments
criticised the unclear and unprecise meaning of the term
“aesthetic”, further statements either completely negated that
caring about aesthetic environments was a task of nurses or
at least doubted its general significance in every health care
setting (i.e. “might be relevant in old people’s residences
but not in hospitals”, FB22/I61). These estimations were
replicable on the one hand, but on the other hand surprising.
Firstly, the term “‘aesthetic” might allow varying semantic
interpretations and is differently defined, relying on particu-
lar philosophical contexts.[**! As one disregards the term’s
art-related meanings, more commonly used synonyms for
“aesthetic” as an adjective might be i.e. “nice” or “fine”.l>”]
From this point of view, experts’ annotations seemed quite
reasonable. Secondly, the more surprising aspect of stated
criticism refers to the negation or at least the constraint con-
cerning nurses’ responsibility for creating aesthetic care en-
vironments, as “[...] aesthetic modalities in nursing practice
expand [nurses’] understanding of the human condition of the
clients [...] [and] the meaning of being alive in health-illness
situations”.[*®! Interpreting the meaning of the term this way,
aesthetic awareness and thus developing competence might
be essential in all nursing contexts.

The third misjudged item (78: “Do you think you have the
ability to promote patient-focused nursing care in a cost-
conscious manner?”’) had the lowest I-CVI of all rated items
(I-CVI=0.69) and was stated as not relevant for the area of
accountability of RNs. The fact, that cost-consciousness is
neither explicitly pointed out as a nursing competence in the
ICN - Nursing Care Continuum Framework and Competen-
cies nor in the Austrian act on nursing care might have been
a possible explanation for the poor judgement of the item
content. However, cost-conscious caring is one of the cen-
tral prospective issues of global health policies*®! and could
thus become a highly challenged subject regarding nursing
competencies.

The S-CVI/Ave scores showed excellent content validity for
the NPC Scale in total and its dimensions. Certainly, the
results of complementary summative judgement could be in-
terpreted from two different angles. From a more favourable
point of view, one could see that the NPC Scale was esti-
mated content valid with regards to its CVI/Ave scores and
has the capacity to cover nursing competencies exhaustively.
This is shown by summative ratings ranging from a fair to
an absolute affirmation. Indeed, a more sceptical reflection
could diminish this interpretation, noticing that not even three
quarters (73.5%) of all experts admitted the NPC Scale to
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absolutely cover all relevant aspects of nursing competence
in Austrian context. Furthermore, only 40.8% (n = 20/49)
of the raters abundantly negated a passing lack of essential
aspects of nursing competencies in the scale. Consequently,
neither the claimed discharge of contentual completenesst??!
nor the adjustment from construct-irrelevant content!>* was
unconfined evident. These findings also supported the widely
criticized loss of information and the risk of biasing raters’ es-
timations by simply dichotomizing categorial variables.[*40!

One of the strength in this study was the methodological
approach of examining the theoretical construct of the scale
both qualitatively and quantitatively. The mixed methods
design seemed to be an appropriate method to counteract
imbalanced decisions in terms of contentual eligibility and
construct-specific relevance. According to Niederberger and
Peter,*!! the potential of the mixed methods design could be
shown as highly valid to avoid both biases and misinterpre-
tations in this basic step of the instrument testing procedure.
Another strength in this study was the constitution of the
expert sample. As the theoretical construct of nursing com-
petence is not clearly defined,®! our aim was to get the NPC
Scale assessed from preferably many different perspectives.
Almanasreh, Moles, and Chen?*! suggest a criterion-based
sample of raters taking different qualification levels, experi-
ence, and clinical expertise into account. All experts included
into the study were accurately chosen regarding these cri-
terions, a favoured heterogeneous sample structure ensured
multifaceted expert knowledge.

An interpretative-reductive method was used to analyse ex-
perts’ annotations, therefore, the inductive construction of
categories was potentially influenced by subjective interpre-
tation of the researchers. Even if data analysis was counter-
checked by a second independent researcher to ensure inter-
coder reliability,'®?! the risk of interpretative biasing might
have been persisting. A further limitation is reasoned by a
lack of more detailed information regarding the raters’ clini-
cal professional areas or specialized fields. This could have
been useful for a deeper understanding of stated critique
and the potential influence of personal clinical contexts on
the estimation of relevance concerning single characteristics
representing the construct of nursing competences.

S. CONCLUSION

After analyzing and interpreting the data, the German NPC
Scalel!®! cannot be recommended as a content valid instru-
ment. Both on item- and dimension-level, there seem to
be considerable contentual deficiencies in order to use the
instrument to assess nursing competencies as a holistic con-
struct in the context of RNs’ professional profile or their
fields of activity. In order to test the instrument on further
criterions of the classical test theory, it seems appropriate
to foremost carry out another testing on content validity af-
ter the removal of those three items that failed the defined
cut-off-score related to the quantitative part of the study.
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