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Purpose. Visual-motor integration is a good indicator of a child’s overall developmental and functional level. This study investigated
the combined effects of virtual reality (VR) and computer game-based cognitive therapy on the development of visual-motor
integration in children with intellectual disabilities. Methods. The study used a single-group pre-post study design and 13 children
with intellectual disabilities who were recruited from a community rehabilitation center participated in the study. We used the Wii
VR video game and the CoTras computer game to deliver cognitive therapy over 12 sessions. The Bruininks-Oseretsky Test of
Motor Proficiency-2 (BOT-2) was used to evaluate motor function related to visual-motor integration to identify changes in
function, and the Developmental Test of Visual Perception-2 (DTVP-2) was used to assess changes in visual perception function
associated with visual-motor integration. Results. The VR and computer game-based cognitive therapy has shown significant
difference in total standard score of BOT-2 associated with visual-motor integration representing improved motor function
(p < 0:01). Comparison of the DTVP-2 scores showed the significant difference in visual-motor integration of spatial relation and
visual-motor speed (p < 0:05), motor-reduced visual perception (p < 0:01), and general visual perception (p < 0:01). Conclusions.
Results of this study provide useful evidence supporting the possibility of combined VR and computer game-based cognitive
therapy for children with intellectual disabilities.

1. Introduction

Neurodevelopmental disorders are classified into ten catego-
ries: intellectual disabilities, autism spectrum disorder (ASD),
attention-deficit/hyperactivity disorder, global developmen-
tal delay, communication disorders, specific learning disor-
ders, developmental coordination disorders, stereotypical
movement disorders, tic disorders, and Tourette’s syndrome.
Among these disorders, the highest rates are seen for intellec-
tual disability and ASD. In particular, intellectual disability is
most often seen in combination with other disabilities and
affects many other disabilities according to the severity of
the intellectual disability. Intellectual disability is character-
ized by limitations in both intellectual functioning and adap-

tive behavior and, by definition, manifest before 18 years of
age [1, 2].

The Diagnostic and Statistical Manual of Mental Disor-
ders, Fifth Edition, defines intellectual disability as deficits
in verbal comprehension, working memory, perceptual
reasoning, and cognitive efficacy [1]. Previous studies have
shown that intellectual disabilities manifest through deficits
in working memory [3], perceptual performance [4, 5], and
fine and gross motor skills [6]. Intellectual disability has a
limitation in the process of development, in which there are
challenges in visual-motor integration and conceptual, social,
and practical life skills, and there is a need for intermittent
support in certain life activities [7]. Visual-motor integration
in individuals with intellectual disability is particularly
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important because this skill deficit affects the developmental
tasks of cognition, self-care, education, and participation in
school functions; therefore, it is an important prerequisite
for independence in the activities of daily living.

Visual-motor integration refers to the coordination of
fine motor and visual perceptual skills and is a good indicator
of a child’s overall level of functioning as these skills correlate
significantly with academic achievement and intellectual
functioning. Previous studies have used measures of intellec-
tual functioning to predict visual-motor integration skills.
Wuang et al. reported that processing speed, verbal compre-
hension, and perceptual organization predict the integration
of visual perception and motor function [8]. Others have
demonstrated that intelligence quotient (IQ) scores within
the Wechsler Intelligence Scales are strongly correlated with
visual-motor integration [4, 9].

In children, visual-motor integration is dependent on
intact visual perception, fine motor coordination, motor
inhibition, and sustained attention [10]. Evaluating visual-
motor integration reflects an essential element of an
individual child’s participation in school functions and daily
intellectual interactions [11]. Particularly for children with
intellectual disabilities, it can provide a safe setting in which
to practice skills that may otherwise carry too many per-
ceived risks in the real world. Virtual technology has been
used for the acquisition of skills necessary for visual percep-
tion, motor skills, and school functions [12]. Visual-motor
integration has been studied widely in clinical populations
and, considering the importance of the relationship between
visual-motor integration and intellectual functioning, we
hypothesized that deficits in visual-motor integration affect
intellectual disabilities in children.

Children with intellectual disabilities often reject real
experiences. In adulthood, acquiring or maintaining these
skills through practice is difficult for the same reason. Virtual
environments play a role in rehabilitation, especially in the
acquisition and maintenance of skills necessary for indepen-
dent living. For people with intellectual disabilities, virtual
environments can contribute to the process of intervention
in rehabilitation [12]. In many fields of pediatric research,
computer game-based interventions are being used to
improve visual perception, motor skills, emotion, language,
and social skills [13–16]. In addition, computer game-based
interventions provide a safe and nonthreatening context for
practicing and acquiring new and difficult skills [17]. In
particular, the most common computer game-based inter-
vention is computer game-based cognitive therapy. The
advantages of the computerized cognitive rehabilitation pro-
gram are subdivided by cognitive domain, and economic
benefits and immediate feedback are possible by controlling
the flexibility of treatment and shortening the treatment
time, and it has the advantage that the difficulty can be
adjusted according to the level [18].

Virtual reality (VR) enables manipulation of the environ-
ment and may stimulate visual perceptional activation and
motivation in children with intellectual disabilities, enabling
them to learn and to better manage their difficulties [19].
For these reasons, VR can enable the rehabilitation in an eco-
logically valid environment and possesses many qualities

making it appropriate for use in rehabilitative interventions.
The ecological validity of VR derives from the precise presen-
tation and control of dynamic perceptual stimuli. Another
important added value of VR is the presence that individuals
can experience in an immersive VR environment [20]. The
VR ranges from nonimmersive to fully immersive. There
are different types of VR, including immersive virtual reality,
desktop virtual reality, projection virtual reality, and simula-
tion virtual reality [21]. A previous study did not find a sig-
nificant difference between the performances of immersed
and nonimmersed participants [12]. However, a previous
study has suggested that individuals with high presence,
whether immersive or nonimmersive, have achieved better
overall performance [12]. Moreover, until recently, the down-
side of VR was its high cost and hardware limitations [20].
Commercial nonimmersive VR products offer motion-based
gaming VR at an affordable price and can be easily purchased
even at home. For the use of nonimmersive VR in rehabilita-
tion to be useful, it requires individualizing treatment and
tailoring the intervention to each individual’s needs. In this
study, in order to supplement the limitations of VR, the pur-
pose of this study was to investigate the impact of providing
individualized computer-based cognitive therapy along with
nonimmersive VR for children with intellectual disabilities.

Motor learning studies show that positive transfer occurs
when previous experiences promote the learning of a new
skill or the performance of a skill in a new context. The
transfer-appropriate processing theory is important in the
similarity of the cognitive processes of learning or perfor-
mance required in the performance situations. Themore sim-
ilar the performance components or context is, the stronger
the amount of positive transfer. This suggests that the positive
transfer is due to the similarity of cognitive processing charac-
teristics required in a performance components or context
[22]. This study is aimed at evaluating the applicability of
interventions that promote visual motor integration by com-
bining VR and computer game-based cognitive therapy per-
formed in similar technologies and contexts to evoke these
positive transitions in children with intellectual disabilities.

Nevertheless, there appears to be a lack of clinical evi-
dence that children with intellectual disabilities can benefit
from the combined VR and computer game-based cognitive
therapy. This pilot study is aimed at examining changes in
visual-motor integration of children with intellectual disabil-
ities and exploring the feasibility of combined VR and com-
puter game-based cognitive therapy in this population. The
specific purpose was to investigate the effects of combined
VR and computer game-based cognitive therapy on the
development of visual-motor integration in children with
intellectual disabilities.

2. Materials and Methods

2.1. Study Design. This study used a single-group pre-post
study design. The study was approved by the C University
Institutional Review Board (10141107-201808-HR-015-02).

2.2. Participants. Children eligible to participate met the fol-
lowing inclusion criteria: age, 7 to 13 years; IQ score range, 55
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to 85; desired goal of visual motor integration by parents;
children who can play Wii console games and computer
games for 20 minutes in a sitting or standing position; chil-
dren who can press a button and hold a Wii console remote
control for 20 minutes; children who can follow the thera-
pist’s verbal instructions; and agreement to participate in
the study. Fifteen participants were recruited, but two were
drop out from the evaluation session. Finally, thirteen partic-
ipants participated in this study. The following exclusion
were above 14 years, normal IQ score range, and disagree-
ment to participate in the study.

2.3. Procedures. The children were recruited by a researcher
according to inclusion criteria. In the intervention period,
the children underwent VR and computer game-based
cognitive therapy over 12 sessions for forty minutes once a
week. In the assessment period, the pre- and post-intervention
measurements of visual visual-motor integration were taken
in the first and last sessions, respectively. To assess the changes
in visual-motor integration, the Bruininks-Oseretsky Test of
Motor Proficiency, 2nd Edition (BOT-2) and the Develop-
mental Test of Visual Perception, 2nd Edition (DTVP-2) were
used. The BOT-2 was used to evaluate motor function related
to visual-motor integration to identify changes in function and
the DTVP-2 was used to assess changes in visual perception
function associated with visual-motor integration (Figure 1).

2.4. Intervention. All children in the study received conven-
tional therapy and VR and computer game-based cognitive
therapy. The VR and computer game-based cognitive ther-
apy involved an occupational therapist who met regularly
to plan the child’s goals and progress. Our study used Wii
console VR video game as a VR game and CoTras program
as a computer game-based cognitive therapy for children
with intellectual disabilities. Commercial VR products are
easy to purchase because they provide VR for motion-based
games at an affordable price and have high accessibility at
children’s homes or rehabilitation centers. The Wii console
VR video game (Nintendo Co. Ltd., Kyoto, Japan) a repre-
sentative motion-based game VR was used in this study.
The Wii console VR video game enables participation of
individuals whose functional limitations otherwise prevent
real-life practice of the sporting activities [23]. We selected
the Wii program for several reasons, particularly because it
was the most appropriate option for our participants in terms
of functional hand skills to manage the Wii remote console,
gross motor skills to work in either a sitting or standing posi-
tion, and visual perception and cognitive skills necessary to
understand the games, follow directions, and stay on task
[24]. For this study, we used the Wii video game tailored to
users with intellectual disabilities. All participants started
the same stage from step 1 and performed four sports games
in each session. The four video games included shooting,
jumping, whack a mole and seesaw, and the duration of the
four sports games was 20 minutes (Figure 2).

The CoTras is a computerized cognitive rehabilitation
program that has already proven its effectiveness in many
studies in Korea. The CoTras program consists of approxi-
mately 4,000 computer game-based training tasks in skills

including coordination, attention, visual perception, visual
motor organization, memory, and orientation. The CoTras
is easy to train using the touch monitor and CoTras control-
ler with a child-friendly character design and voice. The dif-
ficulty level of the tasks can be modified to suit the individual
participant’s abilities. Training data are automatically stored,
enabling development of an appropriate treatment plan [25].
Participants received five visual perception training sessions
involving spatial relations, spatial memory, concentration,
eye-hand coordination, eye movement, and figure-ground
perception (Figure 2). The five CoTras training session was
performed for 20min. Therefore, all participants received
the Wii and CoTras intervention for 40min per session.

2.5. Assessment of Visual-Motor Integration. Visual-motor
integration scores from the BOT-2 and DTVP-2 were
recorded to determine the impact of the VR and computer
game-based cognitive therapy on children’s visual-motor
integration. The BOT-2 was used to evaluate the impact on
motor function related to visual-motor integration. The
BOT-2 is a validated tool to identify fine and gross movement
skills assessment designed to be used to evaluated people
between the ages of 4 and 21 years [26]. The BOT-2 shows
different reference values for boys and girls in the field of
motor accuracy and visual-motor integration [27]. The test-
ing battery measures fine and gross movement skills using
53 test items in eight subtests: fine motor precision (seven
items), fine motor integration (seven items), manual dexter-
ity (five items), bilateral coordination (eight items), balance
(nine items), running speed and agility (five items), upper
limb coordination (seven items), and strength (five items).
The reliability of the BOT-2 subitem is 0.70 to 0.80, the
domain reliability coefficient is 0.80 to 0.90, and the reliability
of the entire items is 0.90 [26]. In this study, we calculated a
total standard score and percentile rank based on all subtests.

Assessments were conducted to identify changes in visual
perception and motor functions related to visual-motor inte-
gration. The DTVP-2 was used to specifically assess changes
in visual perception function associated with visual motor
integration. The DTVP-2 measures visual-motor integration
and visual perception in children aged 4 to 10 years [28]. The
DTVP-2 is a validated tool that assesses visual perception
through eight perception-related motor function subtests: eye-
hand coordination, position in space, copying, figure-ground
perception, spatial relation, visual closure, visual-motor speed,
and form constancy. Four visual-motor integration items
(eye-hand coordination, shape copying, spatial relationship,
and visual motion speed) and four motor-reduced visual per-
ception items (position in space, figure ground, visual closure,
and form constancy) are final scores. Each subtest consists of
items of increasing difficulty, and testing is discontinued based
on stop rules in each subtest. The DTVP-2 is frequently used
by occupational therapists to evaluate school-aged children.
The reliability of the DTVP-2 subitem is 0.83 to 0.95, the
composite reliability coefficient is 0.94 to 0.97, and the reli-
ability of the composite of general visual perception is 0.97
[29]. In this study, scores were calculated for general visual
perception, visual motion integration, and motor-reduced
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visual perception, and analysis was performed for each
detailed visual perception areas.

2.6. Data Analysis. Descriptive statistics and frequency anal-
ysis were performed on the general characteristics of the
study participants. The Wilcoxon signed-rank test was used
to find significant differences between pretest and posttest
within the group. To indicate statistical significance, a p value
of <0.05 was used. All analyses were performed using SPSS

version 18.0 (IBM Corporation, Armonk, NY, USA). In addi-
tion to performing statistical analysis and validation of signif-
icance for all comparisons, the effect size was recorded to
indicate how important the difference was. Effect sizes of
the intervention, as measured by rank-biserial correlation,
were calculated by Spearman’s correlation coefficient from
the p value of the pretest and posttest scores [30]. In the inter-
pretation of Spearman’s correlation coefficient, above 0.7 was
strong and moderate was 0.4 to 0.6 [31].

Assessed for eligibility (n=15)

Excluded (n=2)
 Not meeting inclusion criteria (n=0)
 Declined to participate (n=2)
 Other reasons (n=0)

Assessed for objective 1 (n=13)

Assessed for objective 2 (n=13)

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) 
(n=0)

Allocated to intervention (n=13) 
 Received allocated intervention (n=13)
 Did not receive allocated intervention

(give reasons) (n=0)

Assessment

Follow-up

Enrollment

Screened prior to eligibility
assessment (n=15)

Excluded (n=0)
Reasons (n=0)

Screened

Figure 1: Study process.

(a) Wii game (shooting)

Press the buttons in the same order as shown.

(b) CoTras (attention)

Figure 2: Examples of Wii game and CoTras screens.
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3. Results

3.1. Characteristics of Participants. A total of 13 children,
with intellectual disability, participated in the present study.
Seven boys (53.8%) and six girls (46.2%), with an average
chronological age of 9:2 ± 1:7 years, all with the dominant
right hand, completed the study. At the level of motor func-
tion, eight children (61.5%) were rated well-below average
and five children (38.5%) were below average. At the level
of general visual perception, four children (30.8%) were rated
very poor, one child (7.7%) was poor, three children (23.1%)
were below average, three children (23.1%) were average, and
two children (15.4%) above average (Table 1).

3.2. Changes in Visual-Motor Integration. The changes in the
children’s levels of visual-motor integration, as assessed by
differences pre- and post-intervention scores, are presented
in Table 2. The children’s visual motor integration scores
were evaluated by dividing into BOT-2, which reflects motor
function, and DTVP-2, which reflects visual perception. A
Wilcoxon signed-rank test showed a significant improvement
in total standard score BOT-2 between pretest (M = 27:15,
SD = 7:55) and posttest (M = 35:23, SD = 13:09). The positive
correlation was strong (r = 0:744). For the percentile rank
BOT-2, there was a significant improvement between pretest
(M = 3:46, SD = 4:99) and posttest (M = 19:61, SD = 26:87).
The positive correlation was moderate (r = 0:631).

For the general visual perception in DTVP-2, a signifi-
cant improvement between pretest (M = 97:76, SD = 23:21)
and posttest (M = 105:92, SD = 28:13) (p < 0:01) and the
positive correlation was strong (r = 0:893). Also, in the
motor-reduced visual perception in DTVP-2, there was a
significant improvement between pretest (M = 109:23,
SD = 23:50) and posttest (M = 120:61, SD = 27:57) (p < 0:01),
and the positive correlation was strong (r = 0:942). In the
subtest of motor-reduced visual perception, only visual closure
subtest was not significant (p > 0:05). The differences in visual
motor integration of the DTVP-2 of pretest (M = 86:46,
SD = 22:42) did not significantly differ from those of post-
test (M = 90:46, SD = 27:07, p = 0:182), but the positive cor-
relation was strong (r = 0:908). In the subtest of visual motor
integration, spatial relation and visual motor speed subtest
exhibited strong correlations (r = 0:920, 0.723).

4. Discussion

The aim of this study was to assess the changes in visual-
motor integration of children with intellectual disabilities fol-
lowing a combined VR and computer-based cognitive ther-
apy. Visual-motor integration skills are dependent on intact
visual-perception, sustained attention, fine motor coordina-
tion, and motor inhibition [32]. In this study, the evaluation
of visual motor integration was divided into two types of
assessment. Visual motor integration that emphasized motor
function was evaluated as BOT-2, and visual motor integra-
tion that emphasized visual perception function was evalu-
ated as DTVP-2. By recording and analyzing scores before
and after the intervention in two assessments, this study
identified the impact of VR and computer game-based cogni-

tive therapy on visual motor integration in children with
intellectual disabilities.

In this study, the BOT-2 test was used to assess visual
motor integration based on motor skills. The pre- and post-
intervention comparison showed that a significant improve-
ment in the total score. On the other hand, DTVP-2
showed that there was a significant improvement in visual
motor integration, and the general visual perception has also
improved significantly. Specifically, only the visual motor
speed item was improved among the four subtests related
to visual motor integration. For the remaining three items
including visual motor index, eye-hand coordination, shape
copying, and spatial relationship improved after treatment
compared to before treatment, but there was no significant
difference and the effect size was small, while the motor-
reduced visual perception index was significantly improved
and the effect size was medium to large.

Visual-motor integration (VMI) is defined as fine motor
and coordination of visual perception [33]. All children in
this study had lower than average motor skills. Improve-
ments in visual motor integration, assessed based on motor
function, are thought to have a greater impact on lower
motor function in children. For this reason, it is proposed
that the improvement of visuomotor control by VR and
computer-based cognitive therapy occurs at a higher level
in terms of the efficiency of sensorimotor systems in process-
ing visual information for motor control. Since this study
provided both virtual reality therapy and computer-based
cognitive therapy, it is thought that it was an intervention
method that could further compensate for the cognitive def-
icits of children with intellectual disabilities. According to
results of this study, VR and computer game-based cognitive
therapy is an intervention method for children with intellec-
tual disabilities, with moderate to strong impacts on visual
perception and motor functions.

A particular advantage of using VR and computer games
as cognitive therapy is that they are free from the social
demands that are often challenging and confusing for chil-
dren with intellectual disabilities. In contrast to traditional
social environments, VR and computer-based cognitive ther-
apy can provide immediate, predictable, and repeatable
responses [34]. Children with intellectual disabilities are
often denied real-world experiences, which for normally
developed children provide the opportunity to acquire skills
in developmental processes [35, 36]. Therefore, it is necessary
to provide these children with an opportunity to acquire
these skills through alternative means such as virtual reality.

As children with intellectual disabilities are prompted to
perform tasks of VR and computer-based cognitive therapy,
they become more familiar with them, which in turn can
expand the complexity of the world they perceive around
them. Therefore, skills that are typically underdeveloped,
such as perceptive visual and motor stimulation, can be made
more prominent in targeted VR programs [37]. A previous
study hypothesized that practice of these activities could
address therapeutic goals, including improved visual-
perceptual processing, postural control, and functional
mobility [23]. In this study, we identified that the VR inter-
vention appeared to stimulate visual-motor integration.
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Additionally, the intervention promoted the participants’
abilities to use multiple parts of the body together, such as
eye-hand coordination and visual-motor speed. These are
important elements of a child’s developmental process and
the basis for further developmental processes. Thus, our find-
ings support a positive impact of VR interventions on child
development.

Prior studies have reported on VR training for children
with neurodevelopmental disabilities, and improvements

have been observed in children with ASD, developmental
coordination disorders, and cerebral palsy. However, few
studies have been conducted on children with intellectual
disabilities. For children with intellectual disabilities, cogni-
tive deficits are a major problem, so it is necessary to perform
computer-based cognitive therapy rather than just VR.
Results of this study provide useful evidence of the utility of
VR and computer game-based cognitive therapy in improv-
ing visual-motor integration in children with intellectual

Table 1: Characteristics of participants (N = 13).

Characteristics Range (M ± SD) N (%)

Gender
Male 7 (53.8)

Female 6 (46.2)

Dominant hand
Right 13 (100.0)

Left 0 (0.0)

Chronological age 7 to 13 (9:2 ± 1:7)
IQ 55 to 85 (63:4 ± 6:2)

Motor function

Well-below average 8 (61.5)

Below average 5 (38.5)

Average 0 (0.0)

Above average 0 (0.0)

Well-above average 0 (0.0)

General visual perception

Very poor 4 (30.8)

Poor 1 (7.7)

Below average 3 (23.1)

Average 3 (23.1)

Above average 2 (15.4)

General visual perception is an index calculated from Developmental Test of Visual Perception—2nd Edition; motor function is an index calculated from
Bruininks-Oseretsky Test of Motor Proficiency—2nd Edition.

Table 2: Differences in score before and after intervention (N = 13).

Assessments
M ± SD

z r
Pretest Posttest

BOT-2
Total standard score 27:15 ± 7:55 35:23 ± 13:09 -2.949∗∗ 0.744∗∗

Percentile rank 3:46 ± 4:99 19:61 ± 26:87 -2.366∗∗ 0.631∗

DTVP-2

General visual perception 97:76 ± 23:21 105:92 ± 28:13 -2.750∗∗ 0.893∗∗

Visual motor integration 86:46 ± 22:42 90:46 ± 27:07 -1.335 0.908∗∗

Eye-hand coordination 87:38 ± 44:61 101:00 ± 50:38 -1.922 0.898∗∗

Copying 16:07 ± 9:57 14:92 ± 8:95 -0.270 0.918∗∗

Spatial relation 13:76 ± 11:29 15:38 ± 12:73 -2.043∗ 0.920∗∗

Visual motor speed 6:23 ± 4:88 8:84 ± 6:29 -2.203∗ 0.723∗∗

Motor-reduced visual perception 109:23 ± 23:50 120:61 ± 27:57 -3.066∗∗ 0.924∗∗

Position in space 11:53 ± 4:53 12:92 ± 6:07 -2.239∗ 0.942∗∗

Figure ground 12:92 ± 13:04 19:00 ± 15:50 -2.179∗ 0.871∗∗

Visual closure 5:84 ± 1:57 8:38 ± 4:11 -2.253∗ 0.537

Form constancy 9:76 ± 10:76 12:76 ± 11:46 -2.527∗ 0.798∗∗

BOT-2: Bruininks-Oseretsky Test of Motor Proficiency—2nd Edition; CI: confidence interval; DTVP-2: Developmental Test of Visual Perception—2nd
Edition. ∗p < 0:05, ∗∗p < 0:01; r: rank-biserial correlation.
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disabilities. The major advantage of VR and computer-based
cognitive therapy is that the individual knows that the com-
puter environment is not real, but the mind and body behave
as if they were real. Therefore, people can face difficult situa-
tions in virtual much more easily than in reality and may be
open to trying new treatment strategies. Our findings suggest
that the use of VR and computer-based cognitive therapy
increased visual perception and motor functions.

Visual-motor integration constitutes an integral part of
an individual child’s psychological education or neuropsy-
chological assessment for a school or rehabilitation plan
[11] Previous studies have shown that VR and computer
game-based methods can be used to improve access to the
most effective psychotherapy methods [38]. There is a limita-
tion in this study that the psychological aspects of children
were not evaluated. Another limitation of this study was the
small number of participants and no control group. Future
studies should include randomized controlled trials involving
a larger number of participants. It should also be investigated
whether the effectiveness of VR and computer game-based
cognitive therapy is maintained over the long term.

5. Conclusions

This study found that VR and computer game-based cogni-
tive therapy for visual-motor integration is an effective train-
ing method for children with intellectual disabilities that
promote visual perception and motor function. Thus, it pro-
vides evidence supporting the utility of VR and computer
game-based cognitive therapy in children with intellectual
disabilities. This study suggests that VR and computer
game-based cognitive therapy may be effective for children
with intellectual disabilities and needs to be expanded to a
randomized controlled design study targeting many partici-
pants in the future.
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