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Abstract

Background: To identify nurses’ needs and problems in relation to research, and thereby enhance
nursing research output, a valid measure of nurses’ attitudes toward research is necessary. Aim:
This study aimed to develop, validate and conduct reliability analysis of a newly developed
questionnaire assessing nurses’ attitudes towards conducting research. Subject and methods:
We evaluated the content validity of the new questionnaire using an expert panel, while nurses
with similar characteristics as the target group assessed for face validity. The content and face
validity were determined by six experts and 11 nurses, respectively. The construct validity of
the draft questionnaire was assessed using exploratory and confirmatory factor analysis from
pilot-study data. The reliability (internal consistency and composite) of the final version of the
questionnaire was then assessed. Statistical analysis was carried out using SPSS version 20 (IBM
Corp., Armonk, NY) and SPSS AMOS version 18.0 for confirmatory factor analysis. Results: Two
factors were extracted using an exploratory factor analysis. The confirmatory factor analysis
confirmed that the two-factor structure, which contained 10 items in total, was the best fit to
the data. The Cronbach’s alpha was good (0.81 and 0.77 for Factors 1 and 2, respectively). The
composite reliability and discriminant validity of the final model were confirmed. Conclusion:
We confirmed the validity and reliability of this questionnaire, making it a useful measure of
attitudes towards conducting research among nurses.
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Introduction
Research is vital to nursing practice and nurses’ career
development. [1,2] The application of research and scientific
evidence will ensure that nursing care is appropriate, safe, and
of high quality. In the current era of evidence-based practice, it
is imperative that nurses conduct credible research that aims to
ultimately improve nursing practice. In a review of 13 studies,
it has been shown that organization that incorporated research
function into their approach had better health care performance. [3]
Nurses’ desire to engage in research is widely influenced by their
attitude towards research. [4] Indeed, there are a considerable
number of studies examining the attitudes of nurses and what
views serve as barriers toward the utilization of research in
their practice. [5-7] For instance, in a study involving more than
a thousand Swedish nurses, a positive relationship was proven
between positive attitudes towards research and research
use. [7] There was also a definite link to the nurses’ perceived
competence and ability to interpret research results. Despite a
huge involvement of nurses in research globally, the research
culture, however, remains new to the nursing profession
in Malaysia, [8] and research activities have not been given
sufficient emphasis during nursing training. Furthermore, only
nurses who go on to obtain a degree or doctorate receive the
opportunity to become involved in a research project.
As the local nurses are still at a comparative stage of infancy
with regard to nursing research, it is timely now to assess their
attitude towards conducting research. The result may serve as a
basis for future improvement to engage more nurses in research.
However, many studies on the nurses’ attitude towards research
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were using the instrument that was focusing on measuring
and assessing research utilization in nursing practice. [9,10] The
published instruments to measure nurses’ attitude towards
conducting research are scant. Thus, this study aimed to develop
a Nurses’ Attitude towards Conducting Research Questionnaire
(NA2CRESQ), and to evaluate its validity and reliability.

Subjects and Methods
Development of the questionnaire
Item development
A draft of the NA2CRESQ was developed in English through
a review of the available literature. We primarily employed
information from literature reviews to generate items. Overall,
the first draft comprised of 37 items assessing attitudes; each
item was rated on a 5-point Likert scale, ranging from 1
(strongly disagree) to 5 (strongly agree). This included seven
items with negative phrasing, which were reverse scored before
the data analysis. The total score is the sum of all item scores,
with higher scores indicating more positive attitudes towards
conducting research.
Content and face validity
To assess the content validity, we gave the first draft of the
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questionnaire to a panel of experts. The expert panel comprised
the head of the nursing division, three nurse supervisors, and
two experts in questionnaire design. The feedback and opinions
of experts have been shown to be useful in measuring and
improving the content validity of instruments. [11] All six experts
were asked to rate the 37 items of the draft questionnaire
concerning their relevance on a 4-point scale (1=test not being
relevant; 2=somewhat relevant; 3=quite relevant and; 4=highly
relevant). From here, the content validity index (CVI) of each
item was calculated by dividing the number of experts that
gave the item a 3 (quite relevant) or a 4 (highly relevant) by
the total number of experts. [12,13] The cut-off for an acceptable
item-level CVI was >0.78. [13] The face validity was then tested
by administering the draft questionnaire to 11 nurses. The
face validity is used to determine respondents’ perception of
the appropriateness of each item. The 11 nurses were asked to
assess the clarity and appropriateness of the phrasing of items,
as well as the response format. Modifications were performed in
line with the feedback of both the experts and the face validity
sample, which generated the second draft of the questionnaire.
This question was then piloted to the targeted group to collect
the data for exploratory and confirmatory factor analyses to
determine the underlying construct of the NA2CRESQ.
Pilot study and subject recruitment
The sample size of this pilot study was estimated based on our
use of the exploratory factor analysis (EFA) as the main statistical
test to elucidate the construct of the NA2CRESQ. Employing
the calculation proposed by Bujang et al. [14] a minimum sample
size of 3 respondents per item is necessary to produce a valid
construct with relatively high loadings and communalities for a
questionnaire with 29 items that utilize a 5-point Likert scale.
Hence, the sample size required was 87. We added 20% to the
current sample to account for possible missing values or nonresponses; therefore, the required sample size was 109.
A convenient sampling was chosen to achieve sample size
whereby the second draft of the questionnaire was distributed
to nurses that attending a state nursing program. An information
sheet was attached to each questionnaire with a short description
of the study aims and instructions on how to complete the
questionnaire. Of the 238 nurses that attended this program,
the questionnaire was answered voluntarily by 174 (response
rate 73.1%). In addition to items assessing attitudes toward
conducting research, the questionnaire also contained items for
obtaining demographic information such as age, ethnicity, and
level of education, working experience, and previous exposure
to research.
Exploratory factor analysis
The data from this pilot study were subjected to an EFA using
SPSS Statistics 20 (IBM Corp., Armonk, NY). To assess the
sampling adequacy of these pilot data, we used the KaiserMeyer-Olkin (KMO) test and Bartlett’s test of sphericity. A
KMO value of more than 0.7 indicates sampling adequacy and
a significant Bartlett’s test of sphericity (p<.05) indicates that
there are worthwhile correlations among the items according
to the correlation matrix. We used a screen test and the
Kaiser criterion (i.e., eigenvalues should be greater than 1) to
determine the number of factors to retain. Furthermore, with the
assumption that all items were allowed to correlate with each

other, an oblique (promax) rotation was used to optimize the
loading factors of each item in the extracted factors. We retained
only items with factor loadings of ≥.5, as recommended by Hair
et al. [15] These remaining items were subsequently subjected to
the confirmatory factor analysis (CFA).
Confirmatory factor analysis
The CFA was used to determine the construct validity of the
factor structure derived from the EFA using SPSS AMOS 18.0.
Specifically, we employed structural equation modeling to
confirm the factor structure. All of the tested models employed
maximum likelihood estimation. The fit of the model was
evaluated using eight indices: the chi-square (𝜒2) and degree
of freedom (df), Akaike information criterion (AIC), expected
cross-validation index (ECVI), Tucker-Lewis index (TLI),
comparative fit index (CFI), goodness of fit index (GFI), root
mean square error of approximation (RMSEA), and standardized
root mean square residual (SRMR). A statistically significant
chi-square test (<.05) indicates that the model has a poor fit
to the data. For the AIC and ECVI, smaller values suggest a
better fit. [16] For the TLI, CFI, and GFI, values .95 or greater are
considered evidence of good model fit. [17] The RMSEA ranges
from 0 to 1, with a smaller value indicating a better model fit.
An acceptable fit was an RMSEA value of 0.06 or less. [18] The
SRMR values also range from 0 to 1, with the best-fitting models
obtaining values of less than 0.08. [18] To achieve adequate model
fit, we determined whether items satisfied the cutoffs for several
parameters. Specifically, we eliminated those items with low
factor loadings <0.5, modification indices (MI) of 10 or higher,
and a standardized residual covariance of greater than 2.58. The
models were revised until a good fitting model (i.e., the final
model) was obtained.
Reliability
Finally, to measure the reliability of the instrument, we
evaluated the internal consistency of the items. [19] Specifically,
we determined the Cronbach’s alpha coefficient for each
internal item in the final model. A coefficient of 0.7 or higher
was indicative of an internally consistent questionnaire.
[20]
We also assessed the correlations between the factors to
confirm whether they might have overlapped in some way. A
correlation of ≥.85 is suggestive of overlapping factors. [21] We
also calculated the composite reliability (CR), which is used
to evaluate the overall reliability of a collection of relatively
heterogeneous items. To complete this assessment, we used the
average variance extracted (AVE) and shared variance (SV) to
measure the discriminant validity of the model. [22] The AVE is
the average degree of variation that a latent factor is able to
explain the observed items to which it is theoretically related.
The SV refers to the amount of variance that one variable (i.e.,
factor) can explain in another variable (factor). It is calculated
by squaring the correlation between the two factors. The CR
should be equal to or greater than 0.7 and the AVE should be
greater than 0.5, as recommended by Hair et al. [15] If the AVE
for each factor is greater than its SV with another factor, then the
discriminant validity is supported.
Ethical considerations
This study was approved by the Medical Research Ethics
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Committee of Malaysia (NMRR-15-529-25670). Prior to the
pilot test, the authors explained the purpose of the study to the
potential participants (i.e., nurses). The participants were also
informed that any information obtained for this study would be
handled in a confidential manner. Informed consent was obtained
after the participant was satisfied with these explanations.

Results
Content and face validity
The expert panel dropped eight items from the initial 37 items
as those items had a CVI of less than 0.78. The remaining
29 items were subsequently subjected to the face validation
process. This led to minor changes to the wording of these
remaining items. For instance, two nurses suggested changing
the term “research specialist” in items C11 and A10, as this
term was not commonly used in the local setting. The term was
replaced with the simpler term of “research mentor” for item
C11 and “supervisor” for item A10, as this made the statements
somewhat more comprehensible and relevant.
Pilot-study respondent characteristics
None of the completed questionnaires had missing values. Table
1 show the socio-demographic characteristics of the nurses who
participated in this pilot study. Most of the respondents were
staff nurses (71.8%) and were around 31 years old or above
(71.3%). Only one nurse had a master’s degree in nursing,
while the remaining 17.8% and 73% had obtained a bachelor’s
degree and a diploma in nursing, respectively. Almost 44% of
the nurses had attended a research-related course or workshop,
while 59.2% claimed that they had never performed any
research before.

significant (𝜒2=1821.09, p<.001). Fourteen items were loaded
onto each factor, while one item did not load onto either factor.
Factor 1 had relatively low factor loading (less than 0.5) for
seven items, while Factor 2 had six such items. These items—
both those with low factor loadings and those that did not load
onto either factor—were removed from the model, after which
we retested the model for EFA. This retest extracted the same
number of factors, although another two items were removed
from Factor 2 because of their low factor loadings. Finally, we
retested the model with the remaining 13 items; seven items
loaded to Factor 1 and six items to Factor 2 [Table 2]. At this
point, we assigned names to each factor: Factor 1 was “support
and opportunity,” while Factor 2 was “research values.” These
two factors accounted for a total of 43.1% of the variance.
Confirmatory factor analysis
Model 1: The results of the initial model, wherein all 13
of the remaining items from the EFA were included, did not
have a satisfactory fit, as follows: 𝜒2=135.09 (df=64; p<.05),
AIC=189.09, ECVI=1.09, TLI=0.88, CFI=0.90, GFI=0.90,
RMSEA=0.08, SRMR=0.08). All of the items in this model had
factor loadings of greater than 0.5, and none had an MI of more
than 10. However, item A11 had a high standardized residual
covariance value of 2.75 with item C7. Thus, item A11 deleted
and the model retested.
Model 2: This model was the initial model with item A11
removed. Although this led to a clear rise in the model fit from
the initial model, the fit remained poor overall (𝜒2=103.14,
df=53, p<.05; AIC=153.4; ECVI=0.89; TLI =0.90; CFI=0.91;
GFI=0.92; RMSEA=0.07; SRMR=0.07). In Model 2, item C11
had a standardized residual covariance value of 2.74 with item
C7. This indicated that item C11 had to be removed to improve
the model fit.

Table 1: Socio-demographic characteristics of participants in the
pilot study.
Characteristics
n
%
Age group (years)
≤20
1
0.6
21–30
49
28.2
31–40
71
40.8
>40
53
30.5
Highest educational level achieved
Diploma
127
73
Bachelor
31
17.8
Master’s
1
0.6
Not available
15
8.6
Current position
Matron
9
5.2
Sister
25
14.4
Staff nurse
125
71.8
Community nurse
15
8.6
Have you attended any research-related course/workshop
before?
Yes
76
43.7
No
98
56.3
Have you conducted any nursing or health research before?
Yes
71
40.8
No
103
59.2

Model 5: Model 5 contained ten items. In this model, none
of the items had low factor loadings, an MI of more than
10, or a standardized residual covariance of more than 2.58.
Furthermore, this model had acceptable fit according to the
adopted criteria, and thus was accepted as the best model
(𝜒2=41.49, df=34, p=.18; AIC=83.49; ECVI=0.48; TLI=0.98;
CFI=0.98; GFI=0.96; RMSEA=0.04; SRMR=0.05). The results
of the goodness-of-fit indices for all models above are shown
in Table 3.

Exploratory factor analysis

Reliability analysis

The KMO value was 0.779, while Bartlett’s test of sphericity was

Table 4 shows the internal consistency results of the final two-
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Model 3: Model 3 was formed by removing item C11 from the
initial model. The model fit was improved somewhat compared to
Model 2. Additionally, based on the MI, the covariance between
e9 and e11 was relatively high. Thus, the error covariance was
added between items A15 and C14 (which represented by the
measurement errors of e9 and e11, respectively) to form Model 4.
Model 4: The model fit for Model 4 was much improved
when compared with Model 3. However, by adding the error
covariance between A15 and C14, item C14 was found to have
a low factor loading in Model 4. Thus, it was removed to form
Model 5. We also dropped the error covariance between items
A15 and C14 because of the exclusion of item C14.
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Table 2: Items with their factor loadings and extraction communalities in the exploratory factor analysis (N = 174).
Items Item statement
Mean (SD) Factor 1 Factor 2 Communalities
A13
I have many opportunities to present my research.
2.80 (0.77)
0.79
-0.21
0.54
A12
My superior / Head of Unit giving good support to me to conduct research.
2.56 (0.83)
0.75
-0.06
0.53
A14
I have many opportunities to publish my research.
2.63 (0.72)
0.67
0.03
0.46
A8
I have adequate training in research methodology.
2.87 (0.82)
0.64
0.03
0.41
A11
The clinical research center offers good training and guidance.
2.38 (0.72)
0.64
0.17
0.52
C11
Have research mentor to guide will motivate me to do research.
2.29 (0.82)
0.60
0.13
0.43
A10
Research mentors / supervisors are easily available.
2.78 (0.89)
0.59
0.03
0.35
NA3* I have no interest in conducting research.
2.45 (0.91)
0.07
0.70
0.52
NA2* Clinical research is not important in my carrier.
2.11 (0.75)
-0.10
0.68
0.43
C14
Being offered for research scholarship / grant will motivate me to conduct research. 2.35 (0.79)
-0.14
0.61
0.33
A15
I will receive acknowledgement for conducting research.
2.20 (0.66)
-0.02
0.60
0.35
C2
I want to conduct research for my professional development.
2.43 (0.70)
0.08
0.56
0.35
C7
Seeing colleagues with research achievement will encourage me to do research.
2.26 (0.72)
0.15
0.54
0.38
% of variance
30.3
12.8
Note: The extraction method was principal axis factoring and the rotation method was promax with Kaiser normalization and kappa = 4. Factor
loadings over 0.50 appear in bold. SD: Standard deviation. * Negative item. Item was reversed scored.
Table 3: Goodness-of-fit indices and their comparisons for the confirmatory factor analysis.
Model
χ2 (df)
p
AIC
ECVI
TLI CFI
GFI RMSEA [90% CI] SRMR
Model 1: All 13 items included.
135.09 (64) <0.05 189.09
1.09
0.88 0.90
0.90
0.08 [0.06, 0.10]
0.08
Model 2: Item A11 deleted from Model 1.
103.14 (53) <0.05 153.14
0.89
0.90 0.91
0.92
0.07 [0.05, 0.10]
0.07
Model 3: Item C11 deleted from Model 2.
67.74 (43) <0.05 110.74
0.64
0.95 0.96
0.94
0.05 [0.02,0.08]
0.05
Model 4: After adding error covariance between A15
54.83 (42) 0.09 102.83
0.60
0.97 0.98
0.95
0.04 [0, 0.07]
0.06
and C14.
Model 5: Item C14 deleted from Model 4.
41.49 (34) 0.18 83.49
0.48
0.98 0.98
0.96
0.04 [0,0.07]
0.05
Note: df: Degree of Freedom, P: P-value, AIC: Akaike Information Criterion, ECVI: Expected Cross-Validation Index, TLI: Tucker-Lewis Index,
CFI: Comparative Fit Index, GFI: Goodness of Fit Index, RMSEA: Root Mean Square Error of Approximation, CI: Confident Interval, SRMR:
Standardized Root Mean Square Residual.
Table 4: Internal consistency analysis of the final two-factor, 10-item model.
Factor
Item
CITC
Cronbach’s α if deleted
Cronbach’s α
CR
Factor 1: Support and opportunity *
0.80
0.81
A12
0.51
0.76
A14
0.56
0.75
A10
0.46
0.79
A8
0.49
0.77
A13
0.44
0.76
Factor 2: Research values *
0.77
0.77
NA2
0.34
0.72
NA3
0.51
0.69
A15
0.39
0.74
C7
0.46
0.74
C2
0.45
0.72
Note: CITC: Corrected Item-Total Correlation, CR: Composite Reliability, AVE: Average Variance Extracted, SV: Shared Variance.
*Correlation Between Factors 1 And 2: R = 0.36, P = 0.001. SV Between Factors 1 And 2 = 0.13.

factor, 10-item questionnaire. All of the correlations between
individual items and the total scale ranged from 0.34 to 0.56,
indicating that the items in the final model had the ability to
differentiate respondents with good attitudes from those without
positive attitudes. The Cronbach’s alpha coefficients (0.80 for
the “support and opportunity” factor [Factor 1] and 0.77 for
the “research values” [Factor 2]) also denoted good internal
consistency. Deleting any one of the items did not result in a
higher alpha value.
Final model description
The final model of the NA2CRESQ is shown in Figure 1. The
final two-factor model contains ten items, with factor loadings
ranging from 0.53 to 0.77. All of the loadings were significant

AVE
0.50

0.40

at p<.001, thus indicating that all of the items were useful for
explaining their corresponding factor. The low correlation
between the two factors of the final model (r=0.36) indicated
that these factors did not overlap. The CR of both factors was
well above the acceptable limit of 0.7 (0.81 and 0.77 for Factors
1 and 2, respectively). Additionally, the AVE for the “support
and opportunity” factor was 0.50, while that for the “research
values” factor was 0.40, making it slightly lower than the
minimal threshold. Nevertheless, the SV of each factor was
found to be less than the AVE, indicating that the model had
good discriminant validity [Table 4]. The final version of the
questionnaire is available as in the supplementary file.

Discussion
Our results suggest that the NA2CRESQ would be a valid
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and reliable assessment tool for assessing nurses’ attitude
towards conducting research. Specifically, we assessed the
content validity using an expert panel; the face validity by
administering the questionnaire to a sample of nurses with
similar characteristics as the target group; the construct validity,
including the convergent and divergent validity, by EFA and
CFA; and the reliability by measures of internal consistency and
composite reliability.

This study has a notable limitation. Specifically, the development
of this questionnaire was based on data gathered from a small
population of nurses from a single state. Thus, this questionnaire
may have limited generalizability to other nurse populations.
Nevertheless, because of our step-by-step assessment of the
validity and reliability, we believe that this limitation is minimal.
We nevertheless encourage future studies to test the fitness of
this two-domain model in various nurse populations. If a similar
factor structure is obtained, confidence in the factor structure
revealed in this study and the generalizability of the results will
increase.

Conclusion
In conclusion, the results of this study supported the utility of the
NA2CRESQ as a brief and reliable scale for measuring attitudes
towards conducting research among nurses in a Malaysian
population. The extracted model could provide a baseline for
devising strategies that aim to increase nurses’ participation in
research. We recommend that other research groups utilize this
questionnaire to confirm the model in using their datasets.

Conflict of Interest
Figure 1: Confirmatory factor analysis of the final two-factor, 10-item
model of NA2CRESQ. Rectangles represent items (observed variables);
large ovals represent factors (latent variables); and small ovals
represent the measurement error. Arrows between each factor and items
represent a regression path and the number represents the standardized
regression weight of that path (used to determine the factor loading of
the respective item). The arrow between the measurement error and the
item represents the measurement error term. The bidirectional arrow
and its number represent the correlations between the two factors of
the model.

Content validation is an essential prerequisite for the
development of an assessment instrument. It is used to assess
the relevance and appropriateness of the construct measured by
the instrument to the study objectives. [23] The content validity
of the initial draft of the questionnaire was obtained via the
consensus of six members of an expert panel. This coincides
with the recommendations of De Von et al., [24] who reported
that at least three experts are needed for adequate assessment
of the content validity. Furthermore, for the determination of
the face validity, the comprehensibility of the items according
to the target group is important, especially for instruments that
are developed for a particular population. Using nurses who
have similar characteristics with the target group, we altered
the items slightly, as mentioned in the Results section. These
modifications helped make the new assessment tool more
representatives of nurses before we used it in the pilot test.
The validation and reliability process yielded a final model
(Model 5) with two factors and ten items, and that displayed the
best fit for our sample. Based on this final model, nurses’ attitudes
towards conducting research can be assessed by summing the
item scores. The possible minimum total score is 10, while the
possible maximum total score is 50. Higher total scores reflect
a more positive attitude towards conducting research. The
NA2CRESQ contains two negatively phrased statements that
are reversed score. These negative items assessed respondents’
interest in conducting research, and the importance of research
for their career.
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