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Cognitive abilities are good predictors of safety performance in many occupations. However, this correlation has not been studied
from the perspective of high-speed railway (HSR) dispatchers who play a vital role in ensuring the safety and punctuality of HSR
transportation system.-erefore, studying factors affectingHSR dispatchers’ safety performance is not only of great importance in
filling the theoretical gap, but also conducive to the selection and training of dispatchers, contributing to the reduction of human
errors and the prevention of railway accidents. In this study, a total of 118 HSR dispatchers from a branch of China Railway were
recruited to complete the tests that examined their cognitive abilities related to the dispatching job, including logical reasoning,
visual multiobject tracking, working memory, task switching, and cognitive flexibility. Safety performance, including both the
safety evaluation score obtained from the dispatchers’ monthly safety performance record of the Railway Bureau and the
emergency disposal performance indicated by train delay time, was evaluated with a dispatch simulator.-e results suggested that
better abilities in visual multiobject tracking, working memory, task switching, and cognitive flexibility were correlated with
higher safety evaluation score (reflecting daily safety performance) and shorter train delay time (reflecting safety and efficiency in
emergency disposal). No significant correlation was found in logical reasoning. -ese findings support the recommendation that
cognitive abilities investigated as predictors of safety performance could be useful for the selection and training of
HSR dispatchers.

1. Introduction

With the rapid development and popularity of high-speed
railway (HSR) in China, HSR transports over a million
passengers every day [1]. Due to its characteristics of high
speed, high density, and large traffic volume, its safety and
efficiency become the top priority of railway transportation.
Although technical failures have been reduced dramatically
over the past decades, human reliability becomes one of the
major sources of accidents and injuries [2]. Previous studies

have focused on HSR drivers [3]; however, dispatchers also
play an important role in ensuring the safety and punctuality
of HSR transportation especially in emergency situations [4].
Analysis has identified that errors made by dispatchers can
be regarded as a significant predictive factor contributing to
HSR accidents, which could lead to catastrophic conse-
quences [5]. In 2011, on the Yong-Wen line operated by
China State Railway Group, two trains had a rear-end
collision, which resulted in 40 deaths and 172 injuries. -e
collision was partly caused by the HSR dispatcher’s overlook
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of the malfunctioning signaling equipment and failure to
send the correct order to the train operators [6]. -erefore,
studying factors affecting HSR dispatchers’ safety perfor-
mance is not only of great importance for the selection and
training of competent dispatchers, but also conducive to the
reduction of human errors and the prevention of railway
accidents.

Safety performance, regarded as an aspect of work
performance, has been extensively studied in safety-critical
industries such as HSR, in which safety is among the most
important performance measures. Previous studies generally
assessed safety performance in three ways: (1) subjective
measures such as supervisor rating [3, 7] and self-reported
rating [8, 9]; (2) data from simulator studies [10, 11]; (3)
naturalistic data from the job [12, 13]. Among these three
methods, subjective evaluation is highly operable, but it may
be biased due to the different criteria of each person; the
simulator method can reflect the work performance directly
and objectively, but there is still some difference between the
performance measurement experimental scenes and the
actual work; and natural data can truly reflect the perfor-
mance, but it is relatively difficult to obtain.

-e analysis of HSR dispatchers’ safety performance
faces great challenges because of their highly complex work
content and the lack of established research methods. Guo
et al. [14] (2020) proposed two measures to assess the safety
performance of HSR dispatchers. One is the subjective
evaluation given by supervisors, and the other is the ob-
jective delay time measured by a high-fidelity dispatch
simulator. As with all self-reported scales [8, 9], subjective
evaluation without an explicit description of performance
criteria could be biased. In the present study, a dispatcher’s
monthly safety performance (i.e., safety evaluation score)
was used to reflect daily safety performance. Monthly safety
performance combines naturalistic job data (i.e., how well
the dispatcher followed dispatching rules and standards
required by the Railway Bureau) with supervisor rating.
-us, it has not only the high operability of subjective
evaluation, but also the objective evaluation criteria that can
overcome the potential deviation of subjective evaluation. In
addition, we also adopted a dispatch simulator experiment
to investigate HSR dispatcher safety performance (i.e., the
delay time) in emergency situations to reflect dispatchers’
safety performance directly and objectively.

Cognitive abilities, including both general mental ability
(GMA) and specific cognitive abilities [15], are deemed to be
closely correlated with high-complexity jobs [16], while they
are weakly correlated with low-complexity jobs [17]. As the
“central nervous system” of train operation, HSR dispatchers
need to focus on scheduling, commanding, tracking, and
controlling all the train operations in their jurisdiction, as
well as dealing with all the emergencies quickly at any time.
Hence, it is reasonable to assume that HSR dispatchers’
cognitive abilities are strong predictors of their safety
performance.

A growing body of literature has shown that cognitive
abilities are good predictors of safety performance in many
occupations such as administrative clerks, industrial
workers, law enforcement officers, and military personnel

[16, 18–20]. In the transportation industry, previous studies
suggested that cognitive abilities, especially multiobject
tracking and working memory, are associated with air traffic
controllers’ (ATC) behavior and safety performance [21, 22].
Besides, researchers have found that attention, speed an-
ticipation, and performance stability are the significant in-
dicators of HSR train drivers’ safety performance [23].

Regarding HSR dispatchers, researchers only recently
examined the relationship between dispatchers’ cognitive
abilities and safety performance [14]. Given the lack of
relevant studies providing empirical evidence and the reality
of the rapid growth of HSR, it is urgently necessary to ex-
amine the individual factors (e.g., cognitive abilities) of
dispatchers’ safety performance so as to form more efficient
and effective selection and training systems of dispatchers
[24, 25]. -erefore, the present study aims to study the
relationship between the cognitive abilities and safety per-
formance of HSR dispatchers.

In order to identify cognitive abilities related to HSR
dispatching, we analyzed Chinese HSR dispatchers’ tasks
based on job content analysis and related research on train
dispatchers [26]. In normal conditions, dispatchers follow
standard operation procedures andmonitor the location and
status of each train using the dispatchingmonitoring system.
When normal operation is interrupted by bad weather, train
fault, or any other emergencies, dispatchers must adjust
train schedules accordingly and issue dispatching orders to
implement the updated plan to address a range of potentially
hazardous situations. HSR dispatchers’ job responsibilities
can be grouped into four categories, namely, information
collection, operation monitoring, scheduling, and emer-
gency response [14]. As shown in Figure 1, the mostly in-
volved cognitive abilities are logical reasoning, multiobject
visual tracking, working memory, task switching, and
cognitive flexibility.

In the current study, we aimed to examine the corre-
lation between cognitive abilities and HSR dispatcher safety
performance. We hypothesized that cognitive abilities, in-
cluding logical reasoning, multiobject visual tracking,
working memory, task switching, and cognitive flexibility,
are significantly correlated with HSR dispatchers’ safety
performance. -e safety performance used both safety
evaluation score that reflects daily safety performance and
train delay time measured by a dispatch simulator that
reflects the safety and efficiency of dispatchers’ emergency
disposal. -e results will provide the foundation for future
studies to examine the effectiveness of training methods
focusing on the five specific cognitive abilities for HSR
dispatchers.

2. Materials and Methods

2.1. Participants and Procedures. A total of 118 HSR dis-
patchers from a branch of China Railway participated in this
study. -ey were all informed that participating in this
academic study was voluntary, and it would not affect their
performance evaluation, nor would it have any other con-
sequences in the company. All participants were males,
which is consistent with the fact that almost all HSR
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dispatchers in China are males. -e participants’ age ranged
from 28 to 47 years (average� 36.25, SD� 3.96 years). -eir
HSR dispatching experience ranged from 1 to 10 years
(average� 6.04, SD� 1.96 years). Among the participants,
83% were married, and 79% had a bachelor’s degree or
higher. -is research was approved by the Institutional
Review Board at Southwest Jiaotong University.

Participants were required to avoid alcohol and caffeine
on the day of participation, as well as to refrain from eating
or exercising two hours before the study. All participants
completed the informed consent and then a questionnaire
collecting demographic information. -e cognitive ability
tests were conducted on the morning of the day. Participants
completed five cognitive ability tests in random order, and a
ten-minute break was given between the tests. -e morning
session lasted for about 1.5 hours. -e simulator test was
conducted on the afternoon of the same day, and it lasted for
about two hours. Each dispatcher participant was given 200
Yuan (RMB) and a small gift for their participation. -e
procedure of the experiment is shown in Figure 2.

2.2. Cognitive Ability Tests

2.2.1. Logical Reasoning. Logical reasoning refers to a per-
son’s capability of problem solving and rational thinking

[27]. It could be generally measured by Raven’s Standard
Progressive Matrices (RSPM) test [28, 29]. RSPM test is a
computerized nonverbal test that consists of 60 diagrams of
progressive matrices, with its reliability estimated at 0.80 by
Cronbach’s Alpha method [30]. Participants needed to find
the rules embedded in the patterns of diagrams and apply the
rules in filling in the missing piece in the matrices. -e final
score is within the range of 0 to 60. -e higher the score, the
better the logical reasoning ability. RSPM is used to test the
logical reasoning ability of HSR dispatchers, which is related
to emergency disposal, plan adjustment, and other
operations.

2.2.2. Visual Multiobject Tracking. Multiobject tracking
(MOT) task [31] is widely used to investigate a person’s
capability of tracking multiple visual moving objects si-
multaneously [32]. -e whole test consists of giving practice
trials and 50 formal trials. A conceptual illustration of one
trial is shown in Figure 3. Participants were required to
visually track target objects (colored red in the cue-target
phase and turned green in the attentive tracking phase)
among nontargets (colored green), while all the objects were
moving. When all the objects stopped moving, participants
needed to press buttons to judge whether one randomly
selected object (marked in white color) was a target or not.

Job content

Related cognitive abilities
• Multiobject visual tracking;
• Working memory;
• Cogitive flexibility

Job responsibilities

HSR dispatcher

Information collection Operation monitoring

Emergency response

• Logical reasoning;
• Multiobject visual tracking;
• Working memory;
• Task smtcbing;
• Cogoitive flexibility

Scheduling

• Logical reasoning;
• Planning;
• Working memory ability;
• Task swatching

Scheduling the routing and movement of
trains with the consideration of construction

and maintenance plans

Managing emergencies to protect the safety of
the public, railway employees, and railway

property

Communicating with other railway personnel
regarding train and track information

Monitoring train operation, line conditions,
and weather conditions

• Logical reasoning;
• Planning;
• Working memory ability
• Task swatching

Figure 1: Chinese HSR dispatchers’ job responsibilities and related cognitive abilities.
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-e number of targets was randomly determined ranging
from one to seven, and performance was measured by both
accuracy (ACC) and reaction time (RT).

2.2.3. Working Memory. -e working memory, defined as a
person’s capacity to temporarily store and process infor-
mation, is most frequently assessed by the 2-back task (e.g.,
[33–35]). In each trial (see Figure 4), participants were
provided with a series of letters (duration was 1s) and were
asked to determine whether the current letter is the same as
the letter that was presented two items back in the series. If
the two letters were the same, participants should give
correct responses by pressing “Enter” key as quickly as
possible. -e whole task included 20 practice trials and 180
formal trials. -e 2-back task was used to test the working
memory ability of HSR dispatchers, which is related to
information collection and issuing dispatching orders.
Performance was measured by both accuracy (ACC) and
reaction time (RT).

2.2.4. Task Switching. -e task switching test evaluates a
person’s ability to quickly switch from one cognitive task to
another [36]. Specifically, it was used to test the HSR dis-
patchers’ ability to switch between different job activities. As
shown in Figure 5, a total of 30 practice trials and 240 formal
trials were conducted. In each trial, a blue or red square was
presented in the color judging phase, and one to nine
numbers were presented in the number judge phase. When

the blue square appears, participants were required to
quickly judge the parity of the subsequent number (even or
odd); when the red square appears, they were required to
quickly judge whether the subsequent number is greater than
or less than 5. As the participants’ accuracy scores were all
higher than 90%, performance was measured only by reaction
time of correct trials, with shorter reaction timemeaning better.

2.2.5. Cognitive Flexibility. Cognitive flexibility was used to
evaluate a person’s capacity to construct their own

Start 55 trials+

+

500ms

Cue target squars

Attentive tracking

1 trial = 13s Judge square

Start
500ms

5s
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Figure 3: Conceptual illustration of MOT.
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Figure 4: Conceptual illustration of the 2-back task.
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Figure 5: Conceptual illustration of the task switching test.

About 3.5 hours

1min

80min

The simulator task 2 hours

5 cognitive ability tasks

Demographic information

Informed consent 1. Logical reasoning
2. Visual multiobject tracking
3. Working memory
4. Task switching
5. Cognitive flexibility
 (in random order)

2min

Figure 2: -e procedure of the study.
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knowledge in a variety of ways simultaneously, so that they
can respond appropriately when the situation changes
fundamentally [37]. In the test, as shown in Figure 6, a table
with randomly positioned numbers from “1” to “11” and
letters from “A” to “K” was provided to participants, and
they were asked to click strictly in the order “1-A-2-B-3-C.”
-e task would not proceed if a wrong item was clicked, and
participants must find the correct item and click it.
-erefore, no accuracy data were collected from this task.
-e average reaction time from 15 formal trials was used as
the measurement, with shorter reaction time meaning
better.

2.3. Safety Performance Measurements

2.3.1. Naturalistic Data of Safety Evaluation Score.
Dispatchers’ safety evaluation, including information col-
lection, operation monitoring, scheduling, and emergency
response, was obtained through “HSR dispatchers’ job
evaluation book” of the Railway Bureau. -e base score of
safety evaluation was 100 for each dispatcher, and it would
be increased as a result of award or decreased as a result of
penalty according to the HSR dispatcher’s daily safety be-
havior. Specific rules are shown in Table 1. -e safety
evaluation was conducted monthly, and the data used in the
current study were the average from January to June 2020,
which is as the same period of all the cognitive ability tests
and simulator task conducted.

2.3.2. Train Delay Time from a Dispatch Simulator Task.
Train operation would be stopped or slowed down in case of
emergencies such as severe weather, equipment failure, or
human failure. Such events would delay train operation for
minutes or even hours. Dispatchers need to handle the
emergency and ensure all the trains are running safely and
on time as much as possible. -erefore, train delay time,
which reflects dispatching efficiency, is an objective measure
to evaluate HSR dispatchers’ performance.

A high-fidelity dispatch simulator [14] was used to
measure train delay time. -e dispatch simulator (Figure 7)
was a replicate of real dispatch control systems used in
Chinese HSR. -e hardware includes two PC computers
(Precision 490, Dual Core Intel Xeon Processor 5130 at
2GHz) and eight displays (27− inch, 1920×1200 resolution).
In addition, a tablet computer that could respond auto-
matically to the participant’s speaking was used to simulate
the dispatcher’s communication with other railway per-
sonnel such as train drivers.

Participants (dispatchers) were asked to monitor the
system and resolve problems. -e emergency scenario used
in the current study, which was designed by highly expe-
rienced HSR dispatchers, was an equipment failure problem
when a railroad switch indicator lost its signal. Participants
were instructed to resolve the problem following the
emergency operating procedure and safety regulations as
shown in Figure 8.-e figure also shows the procedure of the
dispatch simulator task. In this task, participants were asked
to resume normal train operation as soon and safe as

possible after the emergency happened. -e total delay time
of trains in the dispatcher’s jurisdiction was calculated and
used as a measure of the dispatcher’s performance. Since
dispatchers should put safety first, and it is extremely rare to
have any accidents in this task, this delay time measurement
can indicate a dispatcher’s capability of response efficiency
performance.

3. Results

3.1. Descriptive Analysis. -e mean, standard deviation,
minimum, and maximum values of two demographic var-
iables, seven cognitive ability variables, and two safety
performance variables are shown in Table 2.

3.2. Correlation Analysis. Two-tailed Pearson correlation
was performed to examine the relationship among inde-
pendent variables (including demographic variables and
cognitive abilities) and dependent variables (safety evalua-
tion score and train delay time) (Table 3).-e results showed
significant correlation between safety evaluation scores and
train delay time (r� − 0.75, p< 0.01), indicating that the two
measurements of safety performance are of high reliability.

Furthermore, the safety evaluation score was positively
correlated with the accuracy of multiobject tracking
(r � 0.40, p< 0.01) and working memory (r� 0.41, p< 0.01);
and it was negatively correlated with the reaction time of
multiobject tracking (r � − 0.54, p< 0.01), working memory
(r � − 0.48, p< 0.01), task switching (r� − 0.56, p< 0.01),
and cognitive flexibility (r � − 0.30, p< 0.01). While delay
time was positively correlated with the reaction time of
multiobject visual tracking (r � 0.59, p< 0.01), working
memory (r � 0.63, p< 0.01), task switching (r � 0.57,
p< 0.01), and cognitive flexibility (r� 0.35, p< 0.01), it
negatively correlated with the accuracy of multiobject vi-
sual tracking (r� − 0.42, p< 0.01) and working memory
(r � − 0.43, p< 0.01), indicating that better cognitive abili-
ties were associated with higher safety performance. No
significant correlation was found in the relationship of
logical reasoning and safety performance composed of
safety evaluation score and train delay time.
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Figure 6: Conceptual illustration of the trails test.
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3.3. Hierarchical Regression Analysis. A two-step hierar-
chical regression model was established to identify the
variables contributing to safety evaluation and train delay
time separately. Demographic variables, including age and
dispatching experience, were entered first; then cognitive
abilities, including logical reasoning (score), visual multi-
object tracking (both ACC and RT), working memory (both
ACC and RT), task switching (RT), and cognitive flexibility
(RT), were entered. As shown in Table 4, better cognitive
abilities, including the accuracy of multiobject visual
tracking (β� 0.193, p< 0.05), working memory (β� 0.204,
p< 0.05), and the reaction time of task switching
(β� − 0.292, p< 0.01), could significantly predict higher

safety evaluation scores, accounting for 48.4% of the total
variance of the safety evaluation scores when age and dis-
patching experience were controlled.

Regarding the train delay time, similar results are shown
in Table 5. Cognitive abilities, including accuracy of mul-
tiobject visual tracking (β� − 0.137, p< 0.05), working
memory (β� − 0.188, p< 0.01), reaction time of working
memory (β� 0.335, p< 0.01), task switching (β� 0.188,
p< 0.05), and cognitive flexibility (β� 0.137, p< 0.05), were
verified to be significant predictors of train delay time.-ese
five independent variables could account for 59.9% of the
total variance of train delay time when age and dispatching
experience were controlled.

Figure 7: HSR dispatch simulator used to measure train delay time.

About 2 hours

10min

100min

10minGet delay time

Start a simulator task

Inform the
emergency scenario

Introduction simulator

1. Alarm window
2. Stop the trains
3. Start handling procedure
4. Inform personnel
5. Adjust operation plan
6. Issue dispatching orders
7. Monitor progress
8. Resume normal operation
 (general order)

1min

Figure 8: -e procedure of the dispatch simulator task.

Table 1: -e award and penalty scores within HSR dispatcher’s job evaluation.

Items Events Executive branches Score change

Award items
(increase score)

-- -e valuable proposal was adopted China State Railway
Group Co., Ltd. 30

-- Preventing accidents or mitigating impact Railway Bureau 20
-- Other cases Dispatching station 10

— 1–50

Penalty items
(reduce score)

− − Class A violations occur, such as the failure
to send the correct order — − 10

− − Class B violations occur, such as the improper
dispatching of passenger trains — − 7.5

− − Class C violations occur, such as the improper
dispatching of freight trains — − 4

− − Class D violations occur, such as
incomplete dispatching order — − 1.5

− − Other cases — − 1–− 50
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4. Discussion

-e aim of this study was to explore the influence of cog-
nitive abilities on HSR dispatchers’ safety performance. By
measuring the five cognitive abilities and the two safety
performance indicators, we tested 118 HSR dispatchers. -e
current results revealed that the related cognitive abilities
were correlated with participants’ safety performance.

Cognitive abilities composed of visual multiobject tracking,
working memory, task switching, and cognitive flexibility
could positively predict the safety performance indicators,
namely, safety evaluation score and train delay time, which
explained 48.4% and 59.9% of the total variance in the hi-
erarchical regression, respectively, indicating that the
stronger abilities of visual multiobject tracking, working
memory, task switching, and cognitive flexibility were

Table 3: Correlation between variables.

Variable 1 2 3 4 5 6 7 8 9 10 11
1.Age —
2. Experience 0.53∗∗ —
3. LR score 0.01 − 0.04 —
4. ACC of MOT 0.11 0.16 0.03 —
5. RT of MOT 0.08 − 0.01 − 0.13 − 0.28∗∗ —
6. ACC of WM 0.10 0.16 − 0.15 0.20∗ − 0.43∗∗ —
7. RT of WM − 0.01 − 0.05 − 0.15 − 0.38∗∗ 0.54∗∗ − 0.20∗ —
8. RT of TS − 0.01 − 0.02 − 0.16 − 0.21∗ 0.66∗∗ − 0.32∗∗ 0.46∗∗ —
9. RT of CF 0.06 0.00 0.04 − 0.20∗ 0.21∗ − 0.14 0. 25∗∗ 0.28∗∗ —
10. SE score − 0.02 0.07 0.11 0.40∗∗ − 0.54∗∗ 0.41∗∗ − 0.48∗∗ − 0.56∗∗ − 0.30∗∗ —
11. Delay time − 0.09 − 0.14 − 0.11 − 0.42∗∗ 0.59∗∗ − 0.43∗∗ 0.63∗∗ 0.57∗∗ 0.35∗∗ − 0.75∗∗ —
∗p< 0.05; ∗∗p< 0.01.

Table 4: Hierarchical regression coefficients for the prediction of safety evaluation.

Variable
Model 1 Model 2

B SE B β B SE B β
Age − 0.235 0.336 − 0.077 − 0.199 0.254 − 0.065
Dispatching experience 0.654 0.679 0.106 0.144 0.513 0.023
LR score 0.080 0.104 0.056
RT of MOT − 0.004 0. 004 − 0.087
ACC of MOT 16.579 6.592 0.193∗
RT of WM − 0.010 0. 005 − 0.158
ACC of WM 14.677 5.793 0.204∗
RT of TS − 0.012 0.004 − 0.292∗∗
RT of CF 0.000 0.000 − 0.092
R2 0.008 0.484
F For change in R2 0.489 11.275∗∗

LR� logical reasoning; MOT� multiobject tracking;WM�working memory; TS� task switching; CF� cognitive flexibility; SE� safety evaluation. ∗p< 0.05;
∗∗p< 0.01.

Table 2: Descriptive statistics of all variables (n� 118).

Variable Mean SD Min Max
Control variables
Age 36.25 3.96 28 47
Dispatching experience 6.04 1.95 1 10
Cognitive ability variables
LR score 37.36 8.46 21 58
ACC of MOT 0.60 0.14 0.30 0.84
RT of MOT (ms) 1213.68 296.29 593.69 1995.92
ACC of WM 0.71 0.17 0.47 1.00
RT of WM (ms) 696.81 199.14 408.51 998.52
RT of TS (ms) 1286.21 297.79 695.69 2125.21
RT of CF (ms) 43013.18 3521.36 37427.01 51235.75
Safety performance variables
SE score 82.62 12.13 55.50 110.00
Train delay time (minute) 227.42 52.55 123.00 317.00
LR� logical reasoning; MOT� multiobject tracking; WM�working memory; TS� task switching; CF� cognitive flexible; SE� safety evaluation.
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associated with better safety performance of HSR dis-
patchers, while the correlations between logical reasoning
and both safety performance were not significant. -ese
findings can provide evidence and indicators for the se-
lection and training of HSR dispatchers.

Consistent with existing studies [38], the positive cor-
relation between visual multiobject tracking and dispatchers’
safety performance is verified in the present study. Based on
the literature [26, 39] and task analysis, HSR dispatchers
need to monitor the operational status of multiple trains in
their jurisdiction, as well as the conditions of signals, sta-
tions, switches, and weather. Dynamic visual tracking of
multiple objects becomes an indispensable part of their daily
work [38]. -erefore, it is understandable that visual MOT
ability is an effective predictor of HSR dispatchers’
performance.

-e working memory ability often correlates with task
performance such as school grades and group performance
[40, 41]. Working memory is an important requirement in
HSR dispatchers’ job because they need to process multiple
pieces of information and synthesize them in decision
making. -e current results confirmed that it was a good
predictor of dispatchers’ safety performance. Hence, the
Railway Bureau should pay more attention to dispatchers’
working memory ability in the selection and training
processes.

Consistent with the results from other jobs that also
require multitasking [24, 42, 43], the findings from the
current study confirmed that task switching ability and
cognitive flexibility are important predictors of safety per-
formance (train delay time). Task switching ability is the
capacity to switch between different cognitive tasks [36], and
cognitive flexibility is a key aspect of mental executive
process, namely, the deployment of cognitive resources to
adapt to changes in events [44]. HSR dispatchers serve as a
central commander who needs to organize other railway
personnel and resources. -ey frequently switch between
sending dispatching commands, making phone calls,
monitoring train operation, and other tasks for almost the
entirety of their working hours. -erefore, their task
switching and cognitive flexibility have considerable impact
on their dispatching accuracy and efficiency [45]. All these

results recommend that cognitive abilities should be con-
sidered in the prediction of safety performance [46].

Inconsistent with the work analysis and the study hy-
pothesis, the ability of logical reasoning does not show
significant correlation with safety performance indicators
(safety evaluation score and train delay time). A potential
explanation is that dispatchers’ performance has a low de-
pendency on their educative and productive aspects of
mental ability measured by RSPM [27–29]. Dispatchers’ job
is highly proceduralized and standardized. Although HSR
dispatching is a task with multiple pieces of information and
current task requirements, especially in emergency situa-
tions, it has clear procedures provided in manuals and
regulations to guide problem solving, and that may reduce
the association [17].

-ere are still some limitations in the current study.
Firstly, all the HSR dispatchers were chosen just from only
two railway group. Future studies should examine the
predictive model among more widen dispatcher populations
such as groups in other geographical regions or other
countries. Secondly, as for logical reasoning, more targeted
method should be adopted for further investigating. Lastly,
in addition to the five cognitive indicators, future research
should conduct a more in-depth analysis of dispatchers’
work content to search for other cognitive factors that may
also affect their safety performance. And other factors such
as work attitude, personality, and adventure motivation
should also be taken into account in subsequent studies.

5. Conclusions

In summary, the results from the current study support that
the cognitive abilities, including multiobject visual tracking,
working memory, task switching, and cognitive flexibility
abilities, are positive predictors of safety performance (both
subjective and objective measures) among Chinese HSR
dispatchers. -ese findings support the recommendation
that the cognitive abilities investigated as predictors could be
useful for the selection and training of HSR dispatchers.
Besides, safety performance (safety evaluation score and
train delay time) has a high degree of consistency, which
could also serve as a tool for the selection of dispatchers.

Table 5: Hierarchical regression coefficients for the prediction of train delay time.

Variable
Model 1 Model 2

B SE B β B SE B β
Age − 0.164 1.445 − 0.012 − 0.547 0.970 − 0.041
Dispatching experience − 3.696 2.923 − 0.138 − 1.359 1.958 − 0.051
LR score − 0.252 0.398 − 0.041
RT of MOT 0.024 0.017 0.138
ACC of MOT − 50.814 25.177 − 0.137∗
RT of WM 0.088 0.020 0.335∗∗
ACC of WM − 58.591 22.123 − 0.188∗∗
RT of TS 0.033 0.015 0.188∗
RT of CF 0.002 0.001 0.137∗
R2 0.021 0.599
F For change in R2 1.230 17.927∗∗

LR� logical reasoning; MOT�multiobject tracking; WM�working memory; TS� task switching; CF� cognitive flexibility; SE� safety evaluation. ∗p< 0.05;
∗∗p< 0.01.
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Beside cognitive abilities, other factors such as personality
and motivation may also be important predictors of safety
performance. Future studies are needed to further examine
additional factors.
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