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ABSTRACT

Currently, many companies provide human error response training. The objective of
this training is to gain knowledge about human error, participate in safety activities
on their own, and make use of this knowledge in actual workplaces. However,
many companies do not properly measure the effectiveness of education. Therefore,
this study examined the creation of a model that can evaluate the effectiveness of
human error response education. We created a new questionnaire tool by referring to
engagement surveys currently conducted in various companies and questionnaires
that measure the personality of individual characteristics. We then conducted a
questionnaire at an IT company that conducts human error response education and
attempts to measure its effectiveness in terms of exercise scores. Multiple regression
analysis was conducted based on the results of the questionnaire and the exercise
scores, and a model was created to enable measurement of the effectiveness of
the education. In this study, we were able to find clues for creating an evaluation
index to measure the effectiveness of human error response education. However,
the measurement of effectiveness was unclear in some cases, and issues remained
regarding the accuracy of the measurement. Once this model is established, it is
expected that companies that have not yet been able to measure the effectiveness
of their human error response training will be able to do so by using a simple
questionnaire. Based on the results of this study, we plan to further expand the data
and create an evaluation index that will enable more accurate measurement of the
effectiveness of education.
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INTRODUCTION

Currently, many companies are providing human error response training. The
purpose of this training is to have knowledge about human error, participate
in safety activities on their own, and make use of this knowledge in actual
workplaces.

However, many companies do not properly measure the effectiveness of
the training. If the effectiveness of education is not properly measured, it is
not possible to evaluate whether the education is effective, it is not possible
to review the education that leads to it, and participants are not aware of
their own level of learning, which leads to the problem of not being able to
participate in safety activities on their own initiative. Thus, measuring the
effectiveness of human error response education is considered necessary to
revitalize corporate safety activities.
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Therefore, the purpose of this study is to create a model that can evaluate
the effectiveness of human error response education. Figure 1 contains an
image of the research outline. The model aims to evaluate the effectiveness
of education using various indicators that are considered important in
companies and are being measured, such as engagement and psychological
safety. In this study, we attempted to create amodel that evaluates educational
effectiveness using indicators of personality and engagement.

Figure 1: Outline of research.

METHOD

In this study, a questionnaire on personality and engagement was first
developed and administered at one company. Then, a new index was created
based on the results of the questionnaire and the indicators used in that
company for measuring educational effectiveness.

At the company where the survey was conducted, a basic human factors,
management skills, and conceptual skills course was held five times over a
three-month period in the form of classroom lectures and problem exercises.

Regarding the questionnaire items, we focused on engagement because
we believed, through interviews with company education staff, that the
characteristics of employees who are effective in education are related to
their high level of company loyalty and their willingness to participate in
safety activities. In addition, since each employee has different characteristics,
the effectiveness of education is considered to vary from person to person.
Therefore, we also focused on personality and created a questionnaire that
incorporated these factors.

The format of the exercises conducted at the company was not simply
to measure the retention of knowledge, but also to learn how to apply the
knowledge in the actual workplace and thus was an indicator for measuring
the effectiveness of education. In addition, based on the results of interviews
with educators who indicated that those who scored higher on the exercise
tend to be more motivated to participate in on-site safety activities, we
decided to treat the score of the exercise as an indicator for measuring the
effectiveness of the training in this study.
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VERIFICATION

The questionnaire was based on the questionnaires measuring personality
and engagement, respectively, and a new questionnaire with a total of 117
items was created. The questionnaire for personality was based on the Big
Five theory, which was developed by Nobuhiro Murakami et al. In addition,
we incorporated Ariki’s seven factors, a new decomposition and expansion
of the Big Five theory into seven factors. The questionnaire was answered
on a five-point scale: yes, somewhat yes, neither yes nor no, somewhat no,
and no. A score of 5 was given for “yes,” with scores evenly distributed from
there, and 1 for “no.” The results of the questionnaire were compared to the
results of a survey conducted by Murakami Nobuhiro et al. The results of
the questionnaire express the seven characteristics of personality on a scale
of 0–100.

There are several types of engagement, but the three most representative
lineages of engagement at work are work engagement, personal engagement,
and employee engagement. Therefore, we decided to measure these three
types of engagement. In addition, burnout, the opposite concept, was also
measured. In terms of measurement methods, we used the 9-item Utrecht
Engagement Score for work engagement, the 13-item measurement tool for
personal engagement, the Q12 for employee engagement, and the JBS for
burnout. As with personality, all responses to each of these questionnaires
were scored on a 5-point scale of yes, somewhat yes, neither, somewhat
no, and no, with yes receiving 5 points, from which the scores were evenly
distributed, and no receiving 1 point. The survey results are rated on a scale
of 0–100 points for each of the three types of engagement and burnout.

On the other hand, the evaluation of safety training conducted at
companies is based on descriptive responses to questions such as how to
respond when there are actual issues in the field. The educators score the
training on a 100-point scale based on their overall judgment of whether
the statements are clearly expressed, logical, versatile, and considerate of
diversity.

In this study, a questionnaire was administered to employees working at
one company which provides safety training. The questionnaire and exercise
scores were analyzed using data from 22 employees.

RESULT

First, the entire sample was subjected to principal component analysis using
personality scores, and groupings were made using the principal component
scores, resulting in three groups. Figure 2 shows a plot of the principal
component scores.

For variable selection, correlations were calculated between each of the
seven personality characteristics, three types of engagement, and burnout
scores, and the scores of the exercises. Table 1 shows the correlation
coefficients between the objective variable (exercise scores) and the individual
characteristics for each group.
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Figure 2: Principal component score relationships.

Table 1: Correlation coefficient with exercise scores.

Group¬ Group­ Group®

Sociability −0.721 0.509 −0.0456
Proactivity 0.093 0.415 0.033
Agreeableness 0.119 −0.044 0.136
Diligence −0.175 0.292 0.808
Optimism 0.877 −0.090 −0.100
Stability 0.365 −0.053 0.465
Intelligence −0.090 0.676 0.343
Sociability −0.018 −0.138 −0.013
Proactivity −0.015 0.072 −0.130
Agreeableness 0.549 0.138 −0.238
Diligence 0.875 −0.239 −0.194

Those with an absolute correlation coefficient of 0.45 or less with
the exercise scores were determined to have no correlation, and multiple
regression analysis was conducted with these excluded variables as
explanatory variables and the exercise scores as objective variables.

As a result of the multiple regression analysis, the coefficient of
determination was determined to be 0.9 or higher, and the analysis was
determined to be valid for group 1 (number of samples: 7), which will be
discussed in this section. From the principal component analysis, it was found
that Group 1) is characterized by high optimism.
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The coefficients and multiple regression equations obtained from the
results of the multiple regression analysis with the exercise scores as the
objective variable, and the graph with the measured values on the horizontal
axis and the estimated values on the vertical axis are shown below.

Table 2: Results of multiple regression analysis.

Coefficient

Intercept 2.863
Sociability −1.098
Optimism 0.075
Stability 1.154
Employee engagement 0.015
Burnout 0.712

y = − 1.10x1 + 0.08x2 + 1.15x3 + 0.02x4 + 0.71x5 + 2.86

(y: exercise scores x1: Sociability x2: Optimism x3: Stability x4: Employee
engagement x5: Burnout)

Equation 1: Multiple regression equation.

Figure 3: Relationship between measured and estimated values.

The adjusted coefficient of determination adjusted for degrees of freedom
was 0.995.

Then, the elements used as explanatory variables in the multiple regression
analysis were analyzed and structured using ISM (Interpretive Structure
Modeling). The figure shows the relationships among the elements as a result
of ISM (Interpretive Structure Modeling).
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Figure 4: Results of ISM.

The results indicate that the relationship between personal characteristics
and educational effectiveness for those with high optimism is positive
for optimism, stability, employee engagement, and burnout scores, while
sociability is negatively related.In particular, employee engagement was
found to be an important factor for educational effectiveness, followed by
optimism and burnout, stability, and sociability, in that order of importance
to educational effectiveness.

Employee engagement is a measure of employees’ willingness to contribute
to the organization, which focuses on their attachment to their organization
and employer and their contribution behavior and has been proven to be
related to organizational performance. It is convincing that a high state of
such characteristics has a positive impact on the results of exercises that ask
how to respond to real problems when they occur.

On the other hand, sociability was negative, resulting in a negative
impact on the exercise scores. Many of the employees surveyed in this
study were in middle management positions, and it is possible that they
have become more cautious and less accustomed to management due to the
increased number of situations in which they have tomake logical decisions in
the face of various challenges. However, we believe that this can be said of
the companies that conducted the survey and cannot be regarded as general.
The results of the survey indicate that it is not necessarily correct to judge the
negative relationship between sociability and exercise points based on these
results alone, and therefore, it is necessary to improve the accuracy of the
results.

In addition, the grouping conducted from the principal component scores
produced some groups with results and some groups without results. The
reason for this is that the first principal component has a high contribution
ratio to many items, and the grouping was not done well, although this is
not a matter of speculation due to the lack of data. More data is needed to
improve these results.
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CONCLUSION

In this study, we were able to find clues regarding the creation of an
evaluation index to measure the effectiveness of human error response
education, using a questionnaire that measures personal characteristics.

However, this study only analyzed a small number of groups, and it is
still unclear what personalities, and individual characteristics influence the
effectiveness of the education. The small number of data and the fact that
data from employees of a single company was used made the measurement
of effectiveness unclear in some cases, and the evaluation indexes were still
insufficient. In the future, we will conduct surveys of various industries
and occupations to expand the data, create and verify models, and improve
evaluation indicators for more accurate measurement.
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