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ABSTRACT

The main aim of this study was to find out if there existed a relationship
among reaction time, reactive stress tolerance, and attention. A sample of 68
athletes belonging to National Centre of Excellence (NCOE) was taken from
the Vienna Test System (VTS) database. The tests administered to the athletes
were Simple reaction (RT/S1) for reaction time, Determination test (DT/S1)
for reactive stress tolerance, and Cognitrone (COG/S4) for attention.
Analysis of the data showed that reaction time and reactive stress tolerance,
and reaction time and attention had a negative correlation with each other (-
.529, -.320 respectively), while reactive stress tolerance and attention shared
a positive correlation (.499). The correlations were found to be statistically
significant. These findings help applied sport psychology practitioners and
coaches to understand how different abilities of an athlete can affect
performance.
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INTRODUCTION

Vienna Test System (VTS)

VTS is a computerized test system for
assessing psychological assessments
such as personality test, reaction test,
coordination test, perception test, and so
on. VTS was developed by Schuhfried
Company, founded by Dr. Felix
Schuhfried in 1947. Under the VTS, a test
called Determination Test is available for

assessing reactive stress tolerance and
ability to react under complex stimulus
conditions.

Reaction Test (RT)

The VTS contains various computerised
collection of tests and assessments that
can be used as a combination of tests or
test alone. The system has 74 sets of
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different tests for work, health, and
education which are categorised as
Intelligence, General Ability, Special
Ability, Personality Structure, Attitude
and Interests and Clinical Tests. Reaction
Test Analysis (RT) is one of the 8 General
Ability Tests in the VTS. RT is a test of
attention, measuring the reaction time to
visual and auditory stimuli. The test is
made for adults and children from six
years of age. The VTS tests are mostly
multi-lingual with majority in German
and English. RT test requires the
participants to respond to relevant
stimuli. The response input is through a
work panel. The participants have their
finger on a gold button for the whole test
time, allowing the participants to move to
a black button when perceived a specific
stimulus. Each test starts with an error
sensitive practice phase. There are 10
forms of reaction tests (S1-S10) which
differ in terms of modality, complexity,
number of critical stimuli and test length.
Tests from S1-S5 measures the reaction
time (split into reaction time and motor
time) to respond to simple and complex
visual and auditory signals. For test form
S1, the participants react when they see a
yellow light, whilst for S2, they react to a
2000Hz tone.

Determination Test

The Determination Test or DT is one of
the assessment tests in the VTS. It is
considered to be a complex multiple
stimulus reaction test which will

determine the reactive stress tolerance,
attention deficits and reaction speed in the
presence of rapidly changing and
continuous visual and acoustic stimuli.
The participants have to face a variety of
colour and acoustic stimuli to which they
have to respond by pressing coloured
buttons (on the work panel of VTS) or by
pressing the foot pedals according to a set
of pre-determined rules. Therefore, the
test of DT requires distinction between
different colours and sounds,
memorization of the stimulus ordering,
response buttons on the work panel, and
the correct decision of the specific
responses. There are various forms of the
test (16 forms) which is varied according
to whether the test requires the use of foot
pedals and the mode of presentation used.
For the presentation mode, there are three
ways: Reaction Mode (the presentation
time is limited and the next stimulus is
presented even when there is no response
to the previous stimulus); Action Mode
(the presentation time is unlimited and
the next stimulus is presented only when
there has been given a response to the
previous stimulus); Adaptive Mode (the
presentation speed depends on the speed
ofthe response by the participants.

Cognitrone (COG)

Cognitrone (COGQG) is one of 8 General
Ability Tests within the fully
computerised Vienna Test System. COG
is a general performance test where
attention and concentration are assessed.
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The COG is based on Reulecke’s theory
of concentration (1991) where it says that
concentration is a state that can in
principle be defined by three variables:
energy (concentration uses energy);
function (concentration is seen by
performing a task); precision (the quality
of task performance). In all the test forms
of COG, the variable “energy” as
described by Reulecke (1991) is
measured by the time taken at a pre-set
level of precision and function. COG is
designed for test of adults and children of
four years of age. The tests consist of
abstract figures on which the participants
make a judgment concerning their
congruence. Items on the tests are
presented on screen and the participants
respond using either a computer board or
the VTS work panel. Each test of COG
begins with an animated instruction and
an error sensitive practice phase. There
are ten forms of COG (S1-S9 and S11)
which are all different in terms of item
difficulty, number of items, working time

limit and number of figures in the display
field.

Importance of stress tolerance,
attention, and reaction time in sports

Stressors in sports differ from training to
competitions and not able to handle these
stressors can be psychologically
challenging for many athletes which
therefore can be an influencing factor in
their sport performance. Therefore,
effective stress management is essential

for the athletes to regulate competition
related demands to facilitate optimal
performance as well as to enhance
psychological well-being. The ability to
focus and pay attention to be able to
concentrate on the performance of an
athlete is one of the most important areas
in the field of sports psychology.
Therefore, it is important for an athlete to
continue concentrating on the game
instead of focusing on distractions like
booze and buzz from the crowd.
Concentrating and paying attention to the
main objective of the game even when the
athlete is losing would be ensured from a
good attentional skill. Athletic
performance can be affected by reaction
time on which it can help the athlete react
to each situation better and reduce risk of
injuries. Furthermore, there is a close
relationship between attention and
reaction time. That is to say, the higher
levels of attention result in a shorter
reaction time, and the opposite is also true
(Karwowski, 2006).

Objectives

The objective of this study is to assess the
relationship between reaction time,
reactive stress tolerance, and attention
using Vienna Test System (VTS).

METHODOLOGY

Sample

The study aims to investigate the
correlation among the various tests in the
Vienna Test System (reaction time,
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reactive stress tolerance, and attention)
among Gymnasts and Hockey players.
The sample was taken from 68 athletes
(Hockey and Gymnastics) belonging to
National Centre of Excellence (NCOE).
The 68 athletes consisted of 38 males and
30 females.

Data collection
In the VTS available at the sports
psychology department, the athletes
performed on the specific tests provided.
Three different tests were administered to
the athletes - Reaction Test,
Determination Test, and Cognitrone; they
were allowed to give the tests on the VTS
work panel. The environment was
provided in a manner that the athletes
were in a comfortable position for an
effective result.

Tests Used

The following tests were administered

using VTS:

1. Reaction Test: RT/S1 which
measures the reaction time (split into
reaction time and motor time); the
athlete has to respond to a yellow
light when seen at the screen.

2. Determination Test: DT/S1 which
measures the reactive stress
tolerance; the athlete has to respond
to a reaction mode, where the
stimulus is presented as distinction
of different colours responses
(whether or not there has been a
response, the next stimulus will
come).

3. Cognitrone: COG/S4 which
measures the concentration or
attention; the athlete has to complete
the test in a limited time period.

RESULTS

Table 1: Descriptive Statistics and
Correlations for Study Variables

Variable n M SD 1 2 3
1. Reaction time 68 284. 51.706

2. Reactive stress 68 236.09 86.639 -529%-

tolerance

3. Attention 68 6332  6.151 -320*.499% -

* Correlation is significant at the 0.01 level (2-tailed).

The statistical analysis of the data was
done using SPSS. Pearson’s correlation
test was applied on all the three variables.
The score of Pearson’s correlation
between reaction time and reactive stress
tolerance is -.529, which is a negative and
a weak correlation, albeit statistically
significant at the 0.01 level. Similarly, the
Pearson’s correlation between reaction
time and attention is -.320, which is also a
negative and weak correlation, but
statistically significant at the 0.01 level.
Likewise, the Pearson’s correlation
between reactive stress tolerance and
attention is .499, which is a positive and
weak correlation, but is statistically
significantatthe 0.01 level.

DISCUSSION

The aim of this study was to investigate
the relationship between attention,
reaction time, and reactive stress
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tolerance among NCOE hockey players
and gymnasts. The result of the study
showed that there is a positive correlation
between attention and reactive stress
tolerance, and a negative correlation
between reaction time and reactive stress
tolerance, and reaction time and
attention. The correlation values are
weak, but they are statistically significant
(p < 0.01). The result of this study and
preview research conducted by
Karwowski (2006) confirms that there is
a negative correlation between attention
and reaction time. Furthermore, results of
the stress tolerance (DT) test conducted
by Csaki et al. (2019) show that football
players in the training group gave a
relatively large number of incorrect
responses suggesting that they might
have been confused under pressure. From
this it can be inferred that reactive stress

REFERENCES

tolerance has an effect on attention. This
study proved that there is a relationship
among reaction time, reactive stress
tolerance, and attention.

CONCLUSION

From the results obtained it can be
concluded that there is a relationship
between reaction time, reactive stress
tolerance, and attention. It can be
interpreted from the results that a
negative, albeit weak relationship
between reaction time and reactive stress
tolerance, and reaction time and
attention. Furthermore, it can be
interpreted that there is a positive, albeit
weak correlation between attention and
reactive stress tolerance. Even though the
correlations are weak, they are
statistically significant (p <0.01).

1. Chong Hao Ong. (2015, September 1). The use of the Vienna Test System in sport
psychology research: A review. ResearchGate. Retrieved January 25, 2023, from
https://www.researchgate.net/publication/282448130 The use of the Vienna Test Syst
em_in_sport psychology research A review

2. Chong Hao Ong. (2017, September). Reactive stress tolerance in elite athletes:
Differences in gender, sport type, and competitive level. ResearchGate. Retrieved January
25, 2023, from https://www.researchgate.net/ publication/319730382
Reactive stress tolerance in elite athletes Differences in_gender sport type and co

mpetitive level

3. Csaki, Toth, Kiss, Kocsis, & Fozer-Selmeci. (2019, September). The effects of
computerized cognitive training on football academy players’ performance. ResearchGate.
Retrieved January 25, 2023, from https://www.researchgate.net/ publication/335835090
The effects of computerized cognitive training on football academy players%27 pe

rformance




Sports Research, Vol. 11, No. 1 & 2 40

4.

10.

I1.

12.

13.

14.

Jehu A., Desponts, A., Paquet, N., & Lajoie, Y. (2014, May 8). Prioritizing attention on a
reaction time task improves postural control and reaction time. Taylor & Francis Online.
Retrieved January 24, 2023, from https://www.tandfonline.com/doi/abs/
10.3109/00207454.2014.907573

Karwowski, W. (2006, March 23). International Encyclopedia of Ergonomics and Human
Factors. https://doi.org/10.1604/9780849392443 (Discussion)

Kovacs, A. J., Miles, G. F., & Baweja, H. S. (2018, October 19). Thinking Outside the
Block: External Focus of Attention Improves Reaction Times and Movement Preparation
Times in Collegiate Track Sprinters. PubMed Central (PMC). Retrieved January 24, 2023,
from https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6316484/

Brigitta, K., & Balogh, L. (2019, March 31). A study of key cognitive skills in handball
using the Vienna test system. ResearchGate. Retrieved January 24, 2023, from
https://www.researchgate.net/publication/332230943 Original_Article A _study of key
_cognitive skills in_handball using the Vienna test system

Kiikka, D. (2019, September 20). Reaction Time in Sports. The Sports Edu. Retrieved
January 30, 2023, from https://thesportsedu.com/reaction-time-definition/

Lopes Ribeiro, B. L., Galvao-Coelho, N. L., Almeida, R. N., dos Santos Lima, G. Z.,
Sousa Fortes, L. D., & Mortatti, A. L. (2022, November 1). Analysis of stress tolerance,
competitive-anxiety, heart rate variability and salivary cortisol during successive matches in
male futsal players - BMC Sports Science, Medicine and Rehabilitation. BioMed Central.
Retrieved January 30, 2023, from https://bmcsportsscimedrehabil. biomedcentral.
com/articles/10.1186/s13102-022-00582-3

Reigal, R. E., Barrero, S., Martin, 1., Morales-Sanchez, V., de Mier, R. J. R., &
Hernandez-Mendo, A. (2019, September 23). Relationships Between Reaction Time,
Selective Attention, Physical Activity, and Physical Fitness in Children. Frontiers.
Retrieved January 24, 2023, from https://www.frontiersin.org/ articles/
10.3389/fpsyg.2019.02278/full

Stress Management in Sport. (2016, November 7). iResearchNet. Retrieved January 30,
2023, from http://psychology.iresearchnet.com/sports-psychology/psychological-
skills/stress-management-in-sport/

Schuhfried, G. (2020, March 16). Vienna Test System: Cognitrone. [IBP. Retrieved
January 30, 2023, from https://iibp.org.in/download/vienna-test-system-cognitrone/

Schuhfried, G. (2020, March 16). Vienna Test System: Determination Test. IIBP.
Retrieved January 30, 2023, from https:/iibp.org.in/download/vienna-test-system-
determination-test/

Schuhfried, G. (2020, March 16). Vienna Test System: Reaction Test. IIBP. Retrieved
January 30, 2023, from https://iibp.org.in/download/vienna-test-system-reaction-test/




Sports Research, Vol. 11, No. 1 & 2 41|

15.

16.

17.

18.

Wong, H. W. (2020, April). A correlational study among attentional control, reactive stress
tolerance, and locomotor skills. (Doctoral Dissertation, University of Hong Kong)

Zwierko, T., Florikiewicz, B., Fogtman, S., & Krzyzanowska, A. (2014). The ability to
maintain attention during visuomotor task performance in handball players and non-
athletes. Scientific Publishing House of the University of Szczecin.
https://wnus.edu.pl/cejssm/file/article/view/164.pdf

Importance of Attention and Concentration for Athletes. (n.d.). EliteWritings.com.
Retrieved January 30, 2023, from https://elitewritings.com/essays/sports/attention-and-
concentration-in-sports-and-exercise.html

GmbH, A. (n.d.). Neuropsychological tests. Our Products: Pupillomters - AMTech
Pupilknowlogy. Retrieved January 30, 2023, from https://www.amtech.de/en/
products/neuro-psychologic-tests/cog




