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Objectives: Today we are witnessing tremendous growth in construction and the
use of heavy machinery. As a significant portion of human errors is attributed to
cognitive failures, there is a need for robust tools to assess these cognitive failures.
Therefore, the primary goal of this study was to investigate the psychometrics of the
current Occupational Cognitive Failures Questionnaire for Heavy Machinery
Operators in Road and Urban Construction.

Methods: A total of 84 drivers of road and urban construction machinery were
selected by simple random sampling method. Initially, job-related items for these
people were selected for inclusion in the questionnaire, irrelevant items were
removed, and proposed items were added. To assess structural validity, the tool
was administered to 10 experts. Then, content validity ratios (CVR) and content
validity indices (CVI) were determined for each of the items and evaluated using
confirmatory factor analysis conducted in AMOS software (version 23). Cronbach's
alpha coefficient was used to measure reliability. Data were analyzed in SPSS
software (version 20).

Results: The final questionnaire comprised 16 items, with CVR and CVI leading to
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their inclusion in the final structure. The CVR of the questionnaire was 0.90.
Additionally, the indices of the fitted model included CMIN/DF, TLI, CFl, IFl, GFl,
AGFI, and RMSE, which were obtained at 1.16, 0.851, 0.88, 0.898, 0.86, 0.802,
and 0.044, respectively. The Cronbach's alpha coefficient was calculated at 0.633.
Conclusion: The psychometrics of the Cognitive Failures Questionnaire
demonstrated suitable validity and reliability for heavy machinery operators in road
and urban construction. It can be effectively used for ergonomic evaluations.
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Extended Abstract
Background and Objective

Today we are witnessing the extraordinary growth of
construction and the use of construction machinery. Since
a significant proportion of human errors stem from
cognitive failure, it is essential to have effective methods
for assessing them. Therefore, the main goal of this study
was to check the psychometrics of the current
Occupational Cognitive Failures Questionnaire for Heavy
Machinery Operators in road and urban construction.

Materials and Methods

A total of 84 operators of road and urban construction
machinery were selected by simple random sampling
method. A written consent form was obtained from all
participants. First, the 30-item occupational cognitive
failures questionnaire, designed by Allahyari et al., was
carefully examined. Following that, 12 items related to the
target job were selected after alteration and adjustment, 18
unrelated items were removed, and 5 suggested items were
added. To assess face validity through qualitative methods,
in-person interviews were carried out with operators to
gauge their comprehension and identify any uncertainties
regarding the items. The feedback collected, including
suggestions for item removal or integration, was then
summarized and taken into account when finalizing the
version. Finally, with the implementation of reforms, a 17-
item questionnaire was developed and administered to 10
safety and ergonomics experts to assess its content validity.
They were consulted regarding the necessity, simplicity,
clarity, and relevancy of the items in relation to the concept
of the main structure of the questionnaire, using a four-
point Likert scale. The experts' feedback was quantified
with two indices, content validity ratio (CVR) and content
validity index (CVI). Using confirmatory factor analysis
(CFA), which was carried out in AMOS version 23, the
goodness indices of the fitted model were evaluated.
Cronbach's alpha reliability coefficient was used to
measure the reliability of the questionnaire. The statistical
software used was SPSS version 20.

Results

Based on the experts' feedback, the average numerical
judgments, CVR, CVI, and the results of the item
acceptance or rejection, along with necessary
computations, the questionnaire was ultimately refined to
include 16 items. The inclusion of two indicators, CVR and
CVI, played a key role in the placement of the items within
the final structure. The CVI of the questionnaire was
calculated at 0.9, which was very acceptable. To evaluate
the fit of the model, the CFA method was used, and the
goodness-of-fit indices of the fitted model included
CMIN/DF, TLI, CFI, IFI, GFI, AGFI, and RMSE that were
obtained at 1.16, 0.851, 0.880, 0.898, 0.86, 0.802, and
0.044, respectively. The results confirmed the acceptance

of the fit of the model, and as a result, the acceptance of the
questionnaire items. Moreover, the reliability coefficient of
this questionnaire (Cronbach's alpha) was calculated at
0=0.633. The validity and reliability of the questionnaire
were confirmed with 16 items.

Discussion

The Cognitive Failures Questionnaire with 25 items
was developed by Broadbent. Allahyari et al. adapted itand
designed a 30-item questionnaire called the Occupational
Cognitive Failure Questionnaire for different occupations.
In the structure of the current questionnaire, which was
tailored for heavy machinery operators, 16 items were
approved. The validity of the present questionnaire was
acceptable (CVI=0.9). The CVI of the questionnaire
designed by Allahyari et al. was relatively acceptable
(CVI=0.7). In contrast to the present study, Allahyari et al.
did not use any of the factor analysis methods (exploratory
or confirmatory) in their study. However, in the Hungarian
and Turkish versions of the Cognitive Failures
Questionnaire, exploratory factor analysis methods were
used. In line with the present study, the Hungarian version
had one dimension and stronger goodness-of-fit criteria,
while the Turkish version had five dimensions and a
stronger structure. The fit indices of the model, which were
calculated using the CFA method, proved the goodness of
the fitted model for the Occupational Cognitive Failures
Questionnaire for heavy machinery operators. The
assessment of the current questionnaire's reliability
indicated a relatively acceptable reliability coefficient
(~0.633). The reliability coefficient of the questionnaire by
Allhyari was estimated at approximately 0.9. Moreover, the
Hungarian and Turkish versions of the Cognitive Failures
Questionnaire had a reliability coefficient of 0.920 and
0.910, respectively. The obtained reliability coefficient
was confirmed to be relatively acceptable, as per Shi et
al.'s view, since Cronbach's alpha is considered
acceptable within the 0.6 to 0.8 range and it can be
further enhanced by increasing the sample size or
questionnaire items. Given the impossibility of re-
accessing the subjects and their job conditions,
particularly because they were not permanently settled
in one area, it was not possible to retest the structure,
which is one of the most important reliability
evaluations of the tool. In the Turkish version, the
structure-retesting method was not used; however, the
Hungarian version employed the structure-retesting
method to check the reliability of the instrument.

Conclusion

The results of the psychometrics of the Cognitive
Failures Questionnaire showed good validity and
reliability, and it can be used with caution in the
ergonomic evaluations of road and urban construction
machinery operators.
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CMIN/DF
Minimum Discrepancy Function by degrees )

(of freedom divided)

TLI
(Tucker-Lewis coefficient)

CFI
(Comparative Fit Index )

IF1
(ncremental Fit Index)

GFI
(Goodness of Fit Index)

AGFI
(Adjusted Goodness of Fit Index)

RMSE
(Root Mean Square Error of Approximation)
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