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Abstract 
Gymnastics is one of the original Olympic sports, subjectively judged by humans. Judging 
errors and bias can occur, resulting in medals being incorrectly awarded. The International 
Gymnastics Federation (FIG) with Fujitsu are introducing a computerised gymnastics 
judging support system (CGJSS), a technology aimed to enhance fairness and accuracy but 
there is very little literature evaluating this technology and perceptions. This project aimed to 
explore stakeholders’ reactions at this critical time. Therefore, interviews were conducted 
with coaches, judges, media, former and current international gymnasts. The findings 
concurred with the literature review of judging problems with the current system, including 
bias and subjectivity. New findings show, among other things, that gymnasts’ scores can 
differ depending on which round they compete in. The findings also suggest that the CGJSS 
would be a great innovation for gymnastics to improve credibility by removing bias and 
helping to make the sport more objective. However, the majority of the participants believed it 
could not judge the artistry element of the sport. Close monitoring of the effectiveness of the 
CGJSS is therefore required to identify enhancement and to ensure the investment produces 
fairer, more reliable and credible results. Successful implementation of the CGJSS could also 
allow it to be introduced into other subjectively judged sports. 
 
Keywords: gymnastics, judging, bias, technology, sport.
 
 
INTRODUCTION 
 

Gymnastics has been a part of the 
modern Olympic programme since its 
introduction in 1896 (Leskosek et al., 
2012) and has always been scored by 
qualified judges. The standard composition 
of a typical judging panel for artistic 
gymnastics is  seven judges: five 
evaluating the execution of the routine (E-
Score) (Mercier & Heiniger, 2017) and 
two evaluating the difficulty of the routines 
(D-score) (Leskosek et al., 2012). This is a 
significant change compared to only one 
judge when the sport began (Leskosek et  

 
 
 
 

al., 2010). Judges are marking in 
accordance with the Code of Points that, 
since 1949, have been put in place by the 
Fédération Internationale de Gymnastique 
(FIG) (Atikovic et al., 2011). 

Many processes have been put in 
place to ensure objectivity of subjectively 
judged sports, such as gymnastics, but 
unfortunately injustices still occur. For 
example, at the Athens 2004 Olympic 
Games, Paul Hamm was awarded the gold 
medal after the silver medallist Yang Tae-
young was incorrectly deducted marks 
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(Kelso, 2004). Alexi Nemov found himself 
in the middle of a controversy during the 
high-bar final at the same Olympic Games. 
The competition came to a complete 
standstill for 10 minutes when the audience 
booed his mark. After much deliberation, 
the score was increased, promoting Nemov 
to the third position (Reuters, 2004). In 
response to the problems in the Athens 
2004 Olympic Games, a new scoring 
system was put in place in 2006 with an 
open-ended scoring system for the D score 
(Turner, 2014). Nevertheless, Green and 
Allen (1984, p. 47) suggest that “where 
there is a judged sport, there is always 
controversy”. 

 

 
Figure 1. How the gymnast’s score is 
calculated. 

 
Controversy can arise for many 

reasons including the order in which the 
gymnasts perform, corruption and the 
relationship between the gymnast and the 
judge, or different judges’ interpretations 
of the same information (Plessner, 1999). 
All sports must have integrity and 
credibility in ensuring results are fair; the 
errors and controversies that occurred 
during the Athens 2004 Olympic Games 
mean that people will question the sport 
and its integrity (Kelso, 2004). Also, 
competitions can be exceedingly long. A 
former president of the FIG commented: 
“A judge must work for eight hours per 
day – does that allow the mental capacity 
to remain coherent? It’s not possible to 
maintain a coherent mind of criteria. Only 
the computer does” (Logothetis, 2017, 
para. 5). Perederji (2013) & Leskosek et al. 
(2010) both found judge fatigue had an 

effect on the score produced for the 
gymnast. 

Gymnasts and coaches can appeal 
their score but only the difficulty score and 
not the execution score. The inquiry 
process was only introduced in 2004, 
following the judging problems during the 
Olympic Games (Zaccardi, 2012). During 
the men’s team final at the London 2012 
Olympic Games, an inquiry was put in for 
Japan for their last routine which created a 
delay to the official announcement of the 
results. The inquiry was upheld: as a result,  
Ukraine was pushed out of the medals and 
Japan moved to the second place, having 
been fourth prior to the inquiry (Zaccardi, 
2012).  

There has been considerable research 
conducted by various authors, including 
Ste-Marie, Leskosek et al. and Ansorge, to 
understand the effectiveness and quality of 
judging in gymnastics dating back to the 
1970s (Bucar et al., 2012). Research, 
including the studies by Ansorge and 
Scheer (1988) and Leskosek et al. (2012), 
indicates that there are problems with the 
judging system in gymnastics.  

These problems can include bias that 
can take many different forms, including a 
judge favouring a gymnast from their own 
nation as indicated by Ansorge & Scheer 
(1988), Ste-Marie (1996) & Popovic 
(2000). Studies by Ste-Marie & Lee (1991) 
& Ste-Marie and Valiquette (1996) 
highlighted bias occurring due to previous 
exposure of the gymnast and Scheer 
&Ansorge (1975), Ansorge et al. (1978) & 
Scheer and Ansorge (1979) found that bias 
could occur depending on the place a 
gymnast has within his or her team. The 
final bias found in research by Leskosek et 
al. (2010) & Leskosek et al. (2012) is bias 
that expresses itself in over- or under-
scoring gymnasts in competitions. For 
instance, stress can have an impact on the 
score, as concluded by Duda et al. (1996). 
Similarly, a number of studies, including 
those by Dallas & Kirialanis (2010), Bard 
et al. (1980), Ste-Marie (1999) & Ste-
Marie (2000), indicate that the extent of 
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experience a judge has, can impact the 
score that a gymnast receives.  

To provide a solution to the judging 
problems, the FIG and Fujitsu began a 
collaboration in 2017 with the aim of 
setting up a real-time judging support 
system that is fair and accurate (IT News 
Online, 2019). The computerised 
gymnastics judging support system 
(CGJSS) was initially implemented during 
the 2019 World Championships in 
Germany and is planned for the Tokyo 
Olympic Games (Fujitsu, 2018).  

The new system utilises artificial 
intelligence in order to support the judges 
on the vault during these competitions. 
Gymnastics skill level is ever increasing, 
and it can be very difficult for the naked 
eye to keep up with the number and 
complexity of manoeuvres that the 
gymnasts are performing. The new system 
collects information using 3D sensors and 
compares the information to the FIG 
standards to provide a score. “It offers a 
three-dimensional digital view of the 
performed elements, with a variety of 
selections for angle measurements, all of 
which helps to deliver a fair and accurate 
judgement” (Fujitsu Sys-Con Media, 2019, 
para 7). The FIG president Morinari 
Watanabe says, “Once gymnasts see it 
(CGJSS) they will like the technology and 
that is a great thing” (Logothetis, 2017). 

There is very little literature about the 
CGJSS in the public domain currently due 
to the fact it is so new to the market. 
Watanabe is supporting the 
implementation of the CGJSS and 
mentions that it is for gymnasts that they 
are making this change to ensure all their 
hard work and dedication is rewarded 
fairly and not misjudged by human error. 
He suggests it is “a big step towards the 
future” (Fujitsu, 2019, para. 6). 

Although the rules as set out by the 
Code of Points are objectively specified, 
this does not prevent intentional or 
unintentional human error (Leskosek et al., 
2010). Various studies have been 
conducted over the years to reinforce this.

  It is clear that there are 
numerous errors and biases present in 
gymnastics judging, whether conscious or 
unconscious, affecting gymnasts’ results 
and medals awarded. This can potentially 
have a negative effect, including on 
bonuses and rewards. The literature 
confirms that further intervention is needed 
to reduce human error and bias in 
gymnastics and make it more objective to 
provide more accurate results. This 
research therefore fills the gap in 
understanding stakeholders’ perceptions of 
this new scoring technology. 

 
METHODS 

 
Our study aims to create further 

understanding about this new intervention 
from the perspective of stakeholders by 
asking the question: does gymnastics need 
the introduction of the CGJSS? In doing 
so, the following interview questions were 
posed in Table 1. 

Semi-structured interviews, which 
create structure but also flexibility to gain 
new insights (Wilson, 2014), with nine key 
stakeholders were conducted during this 
project to gain insight into the research 
questions. The interviews were conducted 
face-to-face or via Skype. Skype 
interviews were used when it was 
impossible to conduct face-to-face 
interviews due to different time zones and 
geographical barriers. Participants included 
judges, coaches, gymnasts and the media. 
Table 2 indicates the roles of the 
participants. Roles were anonymised in 
line with the ethical approval process at the 
University of Salford. 

A sample size of nine was chosen 
following Mears’ (2009) suggestion that 
depth rather than breadth of information is 
the goal, that is, to use between 6 and 9 
participants. Once the participants start 
highlighting the same points, the study has 
reached saturation point. Fusch and Ness 
(2015, p. 1408) proposed that saturation is 
met when there is “enough information to 
replicate the study”. All information 
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collected remained anonymous and 
collected data kept confidential to ensure 
that participants’ individual identities were 
protected and could not be identified 
publicly (Polit & Beck, 2006).  

Participants’ responses were 
transcribed verbatim and the responses for 
each question were then labeled and 
ordered into categories and sub-categories 
to create meanings (See Table 3). A 
deductive thematic analysis of all codes 
was then conducted to generate overall 
themes arising from the interviews (Braun 
and Clarke, 2006). Two members of the 
research team independently analysed the 
data and inductively co-created initial 

codes that were then discussed and 
developed into themes in order to ensure 
consistency. There were no disagreements; 
however, the process of coding was 
checked and agreed upon by all authors. 
Following data reduction, three main 
themes were identified, described and 
refined as: (1) bias and subjectivity in 
judging, (2) benefits to gymnastics, and (3) 
negative impact on gymnastics. All 
answers were transcribed. Table 3 presents 
the grouping of these answers around 
problems which are then discussed in the 
results. 

 

 
 
 

Table 1  
Questions used during the semi-structured interviews. 

 
1 Why is the FIG looking at the CGJSS?
2 What concerns, if any, do you have with the current judging system in 

gymnastics? 
3 How could the CGJSS move gymnastics forwards or backwards?
4 How could the CGJSS change the way gymnasts train or coaches coach? 
5 What concerns, if any, are there with the CGJSS?
6 Why do you believe or not that the CGJSS will be good value for money in either 

short- or long-term? 
 
 
 
Table 2  
Participants in the study and their Participant (P) number. 

 
 

Participant ID 
Participants’ current and previous roles in gymnastics 

P1 Team leader of Youth Olympics
P2 Former international gymnast, coach and commentator 
P3 Former international gymnast 
P4 Press relations manager 
P5 Coach to international gymnasts and former Olympians 
P6 International gymnast 
P7 International gymnast 
P8 Coach to international gymnasts and FIG judge 
P9 FIG judge, coach and former gymnast
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Table 3 
A summary of the findings to the sub-questions from the primary data collection. 
Question  Answer from the primary research
Why are FIG looking at the 
CGJSS? 

 To make the sport more understandable  
 Removing the subjectivity from the sport 
 To make the judging more valid and reliable 
 To remove judging bias 
 To create a level playing field 
 The skills within the sport are evolving so quickly, it is 

becoming increasingly more difficult to see things with the 
naked eye

What problems if any do you 
see with the current judging 
system in gymnastics? 

 Bias judging of performing in later rounds of the 
competition  
 Unconscious bias of having seen a gymnast perform 

previously  
 International bias of judges from the same nationality  
 Bias due to federations who are friendly with each other and 

gymnasts/federations with a well-known name 
 Bias due to the place within the team 
 Fatigue due to long days of competition 
 The judging is subjective 
 Skill level is rapidly increasing

How could the CGJSS move 
gymnastics forwards or 
backwards ? 

 Positive - Make the sport more marketable 
 Positive - Make the results more reliable and valid 
 Positive – The sport becomes more objective 
 Positive – The sport would evolve with time 
 Negative – It can’t judge all aspects of the sport including 

artistry 
 Negative – Potential loss of judges  
 Negative – Potential loss  of traditions of the sport 

How could the CGJSS system 
change the way gymnasts train 
or coaches coach? 

 Most participants did not feel it would change the way 
gymnasts train or coaches coach 

 Positive - The system could be used as an analytic tool 
 Negative – It would have to be readily available to all 

nations if it was available outside of competitions to ensure 
there is no disparity between the rich and the poor countries

What concerns if any are there 
with the CGJSS?  

 Gymnasts could lose their flair and become robots 
 The accuracy of the system 
 Stakeholders adopting the system 
 The CGJSS is only able to judge certain aspects of the sport 
 Which variation of the skill the gymnasts will have their skill 

compared to 
 The CGJSS crashing during competitions 
 Potential loss of traditions of the sport 
 Needs to be readily available to all countries if it is available 

outside of competitions 
 Potential loss of judges

Do you believe CGJSS will be 
good value for money in the 
short term or long term? 

 Most participants think it is worth the investment both short-
term and long-term to ensure a level playing field is created, 
and that the sport becomes more accurate so that the most 
deserving gymnasts stand on the podium.   
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RESULTS  
 

Bias and subjectivity in judging. Concerns 
over bias and subjectivity in judging were 
one of the issues that surfaced in the 
interviews. P4 suggested: “It’s [bias] 
something that gymnasts just accept; it’s 
part of the sport and it shouldn’t really be 
like that.” Different types of bias were 
highlighted including gymnasts performing 
in later rounds; unconscious bias from 
previous exposure, and international bias 
of judges judging gymnasts of the same 
nationality.  

Biased judging of gymnasts of the 
same nationality as the judges or 
federations that are friendly with each 
other were also pointed out. P1 commented 
that “bias is a big one as judges tend to 
know the athletes and coaches of the 
federations they are judging, so personal 
relationships develop”. P3 backed this up: 
“It does depend a lot on what federations 
are friendly with what other federations”.  

Bias from previous exposure, whether 
via competitions, training or online videos, 
came up as another potential problem. P3 
felt this can influence the score: 
“Unconscious bias from what they may 
have seen previously; they may make 
deductions automatically without actually 
seeing them”. The two judges in our group 
disagreed with this and felt that seeing a 
gymnast previously perform was only 
helping them to prepare for a competition. 
P8 said: “I have always said it’s my job to 
warm up in the way that gymnasts do, and 
that’s what I am doing; and of course 
someone could say that I am doing 
something different but I can say, hand on 
heart, that when I go in, I am prepared not 
to miss anything”. 

Gymnasts performing in later rounds 
were mentioned in a number of interviews. 
P5 commented: “Depends on what round 
you are judging. It’s not necessarily 
intentional, but scores do tend to rise a 
little bit”. P4 and P6 also felt this and 
commented, respectively: “I think 
gymnasts feel that in qualifying there 

might be a difference between whether you 
are on in the afternoon or in the morning,” 
and “People always say it’s better to 
perform later in the day”. P2 and P3 
mentioned that from their own previous 
experience the place in which a gymnast 
performs in a team can be a factor for team 
tactics. The use of the CGJSS, “would 
make that hypothesis irrelevant”, said P3 
since the computer would not be able to 
identify who it is judging. 

Long days and fatigue were 
mentioned as factors that can have an 
impact on this higher scoring later in the 
day. P3 mentions: “Actually judges, when 
they are doing a World Championships, 
they are judging from the crack of dawn 
until late at night with minimal breaks in 
between and when that sort of tiredness 
level kicks in, is there going to be human 
error? Absolutely”.  

P8 commented:  
“At world championships, you start at 

6 in the morning when the day starts and 
then you have to give consideration and 
concentration all the way through to 10 
o’clock at night and do that for 2 days in a 
row; no matter how hard we try…there has 
got to be an effect on some of your 
decision making.” 

P9 reinforced this by saying:  
“We will have a degree of accuracy 

when we first arrive … to ask us to be just 
as accurate 14 hours later… I think that 
might be asking a bit much of us … you 
are not going to be 100% accurate from the 
start of a competition until its end.”  

The time that the judges are expected 
to concentrate for over two days is 
considered to be too long in some cases 
and the participants felt that it could have a 
negative effect on the consistency of 
scoring.  

 Creating a level playing field and 
the need for fairness were seen as an 
important consideration. P5 commented on 
the need for such a scoring system “so that 
it is totally fair”, and P4 suggested “to take 
away the mistakes and the bias and 
creating a sport that is very exact”. 
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Building on this, P3, P4 and P6 all 
suggested that the CGJSS would create 
more valid and reliable results. P3 said 
“that it will make it as objective as possible 
and it’s a valid and reliable measure…. 
that will make it a lot easier to justify 
scores to athletes, to coaches”. P6 
suggested the current scoring system 
“seems to sort of fluctuate quite a lot…it’s 
hard to compare scores from one 
competition to another”. P8 commented: 
“The emphasis is on what can we do to 
make the sport as objective as possible,” 
and P9 states: “There is a lot that is asked 
of us…the more that we can use AI 
(Artificial Intelligence) to evaluate the 
objective part, the more accurate scores 
and deductions the athletes will be 
awarded.” The participants want to ensure 
that the scores are fully justified and 
reliable. 

 P1, P2, P4, P8 and P9 all mentioned 
that gymnastics is progressing so fast that 
it is becoming much more difficult to see 
the gymnasts’ skills with the naked eye, or 
to accurately observe the mistakes, or even 
note what skill is being performed. P2 
mentioned the 2019 European 
Championships when it was unclear 
whether a gymnast had gone out of bounds 
on the floor. This impacted the decision on 
who became the European Champion: 

“We were also at the last Europeans 
…we thought she might have just bounced 
her heels out; and we know as gymnasts, 
performers, you can’t land back in full 
straight on your toes, so the heels must 
have gone down, but it happened so 
quickly.”  

P2 commented: “I think what’s really 
cool about this [the CGJSS] is to protect 
the medal winners to make sure you have 
the right people on the podium”. P8 
mentioned how the skills are advancing 
and the judges need to see the skill to 
know exactly what was performed. “10 
years ago people weren’t doing quadruple 
twists on the floor… If I know someone is 
performing a quadruple twist, I bet every 
MAG judge is in the hall to make sure they 

see the quad.” Participants were of the 
opinion that the CGJSS would really help 
identify the harder skills and make sure 
that mistakes are not missed, ensuring the 
results are fair. 

 Nearly all of the participants felt 
they had seen or experienced an injustice 
during competition. P4 mentioned “it 
happens all the time”. A press relations 
manager who sees the gymnasts 
immediately after their performance, 
confirmed that they often say that they 
were not given a fair score. He admitted 
that “part of that is emotion because they 
have just finished competing but there is 
also frustration”. The results suggest that 
there are still problems with the current 
judging system, including bias, subjectivity 
and fatigue, which can result in medals 
being awarded to the wrong gymnasts; 
hence, the FIG are looking at 
implementing the CGJSS. 

 Additionally, expert judges P8 and 
P9 observed that the skill levels have 
improved  very much, whereas they are 
expected to recognise and evaluate skills 
exactly the same as 10 years ago. As P8 
mentioned: “10 years ago people weren’t 
doing quadruple twists on floor”.  

P9 stated:  
“We are asked to make very accurate 

evaluations in terms of angles of 
completion within 1 degree … we are 
asked to look at not only the execution at 
an angle but also the body itself and the 
shapes of the body.” 

They mentioned that the number of 
elements that the judges are required to 
judge is becoming too high, including the 
level of skill  and the degree of accuracy of 
execution. 

 
Benefits to gymnastics. Throughout the 
interviews, a number of reasons why the 
FIG would be considering the CGJSS 
became apparent. One of the main reasons 
appeared to be to make the sport more 
understandable. P2, P3, P4 and P8 all 
mentioned this as a reason. As noted by 
P2: “So that it becomes a bit easier for the 
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general public to understand; I assume the 
driver behind this is to have more people 
viewing gymnastics”.  

P4 added:  
“I think that anything that can help 

demystify gymnastics is helpful, because it 
is an exceptionally complicated sport. We 
all know it is a complicated sport to 
explain in terms of the scoring process; the 
way things are in the modern world, the 
consumer - the audience - want to know 
why things happen.” 

The participants agreed that making 
the scoring easier to understand would 
make the audience understand the results 
better and as a result more people would 
watch it. P2 and P3 felt that the sport 
would become more marketable to 
sponsors and easier to understand for the 
general public. P3 stated that creating 
World Records would mean that “sponsors 
would want to get on board with it and it 
would also help athletes  get personal 
sponsors”. As a result of being more 
marketable, P2 and P3 suggested it would 
create bigger audiences. P8 believes that 
“it may help educate people and if they use 
this to improve their knowledge, then this 
is a good thing.” With a system which 
would allow competitions and results to be 
comparable, the sport would be able to 
have World Records which is currently not 
possible. 

P3 and P4 suggested it would create a 
more valid and reliable sport, the audience 
would believe the scores and the judges 
would be able to justify their scores and 
remove the subjectivity from the sport. P4 
thought: “It is to increase the accuracy of 
the judging and take away mistakes” and 
P3 asked: “Is it reliable? Is it valid? Is it 
objective? These can only be positives”. 
P4 suggests it would make the sport better: 
“If it makes the judging better, then that’s 
a benefit; if it gives gymnast and coaches 
more confidence in the scores, then that’s a 
benefit, … and if it means that gymnastics 
is more accessible to more people then it is 
definitely worth it”.  

It seemed important to a couple of 
participants that the stakeholders believed 
in the new system. P1 stated: “Obviously, 
the athletes have to adopt the system and 
believe that it is accurate”. P3 has concerns 
about hesitancy to try the CGJSS: “For the 
more traditional older coaches, I can see a 
few challenges there.” 

 
Negative impacts on gymnastics. There 
was some negativity associated with the 
CGJSS. The participants were concerned 
that the sport would lose judges if the 
system became fully integrated. 
Interviewees expressed doubts over 
whether it could judge all aspects of 
gymnastics. P5 challenged: “How does a 
computer judge artistry?” and “They 
[judges] put a lot of work and hours in this 
and it’s not fair that they don’t get their 
Olympic Games”.  

Moreover, over half of the participants 
were worried that the CGJSS would only 
be able to judge certain aspects of 
gymnastics and not the artistry element. P2 
stated that he didn’t “think a computer 
system is good enough yet to interpret 
performances as well as a judge” and P5 
commented that “it’s ok for the elements, 
but when it comes to artistry, how does a 
computer judge the artistry?” P6 
commented: “I don’t know about the 
artistry, I don’t know how the system 
would do that on the floor and the beam”. 
P8 stated: “The AI side of things is purely 
theoretical, it goes by the book. There is 
nothing else but mathematics - but that’s 
not our sport,” and P9 feels that AI is a 
great evaluation tool but does not have the 
capacity to evaluate the emotional side of 
gymnastics: “I am not sure if any type of 
AI is going to be able to recognise that”.  

As gymnastics is a traditional sport, 
the participants were worried that the 
tradition would be lost. Over half of the 
participants think gymnasts would lose the 
individual flair as they would work 
towards what the CGJSS wants rather than 
their own interpretation of the skill. P1 
suggests: “It might happen that you train 
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the athlete to execute a move in a certain 
way, because the computer picks it up  

better”. P2 said: “As a gymnast and a 
coach I can say that the way you learn 
skills and the way you perform them can 
vary a lot. I think it is like someone’s 
fingerprint, it is unique to that person and 
that’s why gymnastics is quite a unique 
sport”. P4 suggests: “Are you taking out 
creativity, artistry, individuality, and are 
you then trying to create robots that are 
doing everything perfectly?” 

One participant was concerned that AI 
may take over the sport with P9 
commenting: 

“Right now, we will use AI to 
evaluate things, but what happens in the 
future if technology advances so much 
…The sport is about trying to evoke a 
reaction with judges and audience and I 
don’t want to see that ever get lost for the 
sake of coming up with something that is 
technically perfectly accurate.” 

P3 and P7 feel that gymnasts and 
coaches would be able to use the GGJSS to 
work out risks versus execution. P3 
indicated: 

“The gymnast can check if the skill is 
getting credited. It is giving you an insight 
into what score you can realistically expect 
to get if you use it and then you can use 
this to your advantage as it becomes a bit 
easier to weigh up the risk-to-reward 
factor.”  

P7 felt “if you are debating whether to 
put a new skill in or an extra turn in a 
spin…it is going to tell you if you are 
going to get it awarded or not”. P9 
commented that “if it will be practical for 
people to have in their gyms, then it can be 
used in a really positive way”.  

 Some participants thought the sport 
will evolve as a result of the use of  
technology. P8 thinks that “evolving is a 
good thing, but we need to keep an eye on 
the bigger picture the whole time.” P9 has 
seen change throughout his time in the 
sport and stated that “change always 
causes different feelings in different 

people. There will always  be questions 
and sometimes controversy until people 
get used to the idea.”  

 Although participants did not think 
that GGJSS would change the way that 
gymnasts train or coaches coach, there 
were concerns that if the GGJSS were 
available outside of competitions it would 
have to be accessible to everybody to 
ensure equality. P4 stated: “It doesn’t 
matter whether you are a rich country or a 
poor country or whatever, it has to be a 
really level playing field … otherwise it 
will just add to the disparity.” P9 is 
worried: “To be current, it costs lots of 
money. How are we going to ensure that 
everyone from the beginner competitor 
through to the top athlete will have access 
to all these systems?” 

  
Table 4  
Concerns highlighted by the participants 

during the interviews.  
 

  

Concern raised Participant that 
mentioned the 
concern 

Loses the flair of 
individual gymnasts and 
their personalities and 
creates robots

P1, P2, P4, P8, P9 

The accuracy of the 
system

P1, P2 

Stakeholders adopting the 
new technology

P1, P3, P4 

Computers are only able 
to judge certain aspects of 
the sport

P2, P4, P5, P6, P8, 
P9 

Which variation of the 
skill should it be 
compared to, potential 
bias

P2 

Software crashing at 
competitions

P2, P6, P7, P8, P9 

Lose the tradition of the 
sport

P2, P3, P5 

If available outside of 
competitions, it needs to 
be available to everyone

P3, P4 

Lose judges P3, P4, P5, P8, P9
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Finally, some participants raised 

concerns about technological aspects and 
the system crashing, “I know I wouldn’t be 
happy if it crashed at the beginning of my 
floor routine,” stated P7. P9 felt the system 
would have to have “a lot of safeguards, 
otherwise it would turn out to be a 
nightmare. If you have got rid of all of 
your human judges and rely on AI, when it 
goes down, so does the competition”. In 
addition to the these opinions, other 
respondents had similar concerns. Table 4 
summarises them.  
 
DISCUSSION 

 
Our findings support those of 

scholars, such as Bucar et al. (2012) and 
Leskosek et al. (2012), as we identified 
that there are a number of areas where 
potential bias can be an issue in 
gymnastics scoring. However, whereas 
biases due to the position within the team 
and judges favouring gymnasts of the same 
nationality have been previously reported, 
we can add bias due to familiarity as 
another area in judging. Bias and 
subjectivity are seen as an ‘accepted’ part 
of the sport but one that causes 
consternation for gymnasts. It was 
primarily for this reason that the 
introduction of the CGJSS has been 
welcomed.  

However, participants were worried 
that its introduction would result in a 
reduction of artistic flair that they saw as a 
key element of gymnastics. It is worth 
noting that with increased 
professionalisation and commercialisation 
of elite sports, success has become more 
important, and this corresponds with a 
lower freedom of expression and joy that is 
often part of sport participation at 
grassroots and youth levels (Cashmore, 
2010). It would not be surprising to see 
gymnastics evolve in this direction, since 
the introduction of technology has seen a 
number of sports change over time (Collins 
& Evans, 2011; Vera-Rivera et al, 2019).  

This change may be needed for two 
reasons. Firstly, the judges among our 
interviewees noted that as the skill level of 
gymnasts has increased, it has become 
harder for them to keep track of complex 
routines; therefore, technology was needed 
to ensure accurate scoring. Secondly, there 
was a view that less subjectivity in scoring 
would make the sport more appealing for 
sponsors and easier for the wider public to 
understand and engage with. These 
commercial drivers are important 
considerations if the sport is to continue to 
grow in an increasingly competitive 
sporting landscape (Clarkson et al., 2020).  

Interestingly, fairness was mentioned 
by our interviewees who were concerned 
that the technology may only be available 
to gymnasts from more affluent nations. 
Indeed, one of the great myths of sport is 
that it is equitable. Success in Summer 
Olympic sports has been shown to be 
dependent on the GDP per capita and the 
population size (Trivedi & Zimmer, 2014). 
Therefore, further research would be 
required to evaluate whether the 
introduction of this technology further 
widens the gap between the more and the 
less affluent nations.  

In summary, there is a common theme 
that the participants are positive and 
excited about the move forward to use the 
CJGSS technology in gymnastics, but they 
have some reservations about it. The 
participants feel that the technology would 
be helpful if it can help remove 
subjectivity and bias and result in fairer 
and more reliable scores to ensure that the 
most deserving gymnasts stand on the 
podium. They would not, however, want to 
see judges completely removed from the 
sport, especially as they are worried 
whether the CGJSS is capable of judging 
all aspects of the sport, with artistry as the 
main element of concern.  
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CONCLUSIONS 

 
The aims of this research were to 

explore how stakeholders felt about the 
introduction of a computerised gymnastics 
judging scoring system (CGJSS) and why 
gymnastics needed a CGJSS. The use of 
this technology in gymnastics is currently 
evolving and this shows how important 
this research is. There is currently no 
published data to evaluate the investment 
needed to implement the CGJSS or the 
concerns associated with its 
implementation. Stakeholders’ perceptions 
and the literature review in this study 
found that CGJSS needs to be introduced 
into gymnastics for certain aspects of 
judging to help remove subjectivity and 
create a valid, reliable scoring system to 
ensure the best gymnasts on the day win 
the medals.  

The relevant literature confirms that 
there is a range of problems with the 
current judging system and the findings 
from this project concurred with the 
literature. They include biases in judging 
due to previous exposure to gymnasts, 
preferential assessment of gymnasts from 
their own country, and due to the time of 
the day gymnasts compete. Fatigue of the 
judges and advancement in the skills were 
also mentioned as factors affecting 
gymnasts’ scores. All these factors meant 
that nearly all participants felt that they 
had witnessed an injustice due to judging. 
Nearly all participants thought that by 
introducing the CGJSS some of 
subjectivity could be removed from the 
sport and most participants felt that the 
investment was worthwhile to ensure a 
fairer and more reliable scoring system for 
gymnastics competitions.  

An additional, novel finding from this 
study is that the inherent subjectivity and 
complexity of gymnastics were seen as a 
barrier to the sport becoming more popular 
and marketable. Our participants believe 
that the popularity of the sport is to some 
extent based on transparency and integrity. 

Moreover, there is a sense that for a sport 
to be popular it needs to be relatively 
simple and easy to understand – something 
that gymnastics and its scoring system are 
not. Nevertheless, over half of the 
participants were concerned that the 
CGJSS could not judge all aspects of 
gymnastics. Fujitsu acknowledging this 
limitation. However, most of the 
participants feel that with further 
development, the CGJSS could move the 
sport forward in the future.  

Throughout the literature and in our 
study, the CGJSS is referred to as a 
support system. This means that it is only 
to be used as an aid and not a replacement 
for judges. Just under half of the 
participants had concerns about losing  
judges altogether from the sport, even 
though this is unlikely. In other sports 
where technology has been introduced to 
remove human error in judging/officiating 
(such as the Video Assistant Referee in 
association football or the Decision 
Review System in cricket), the match 
officials remain an integral part of the 
game. However, we should also note that 
the introduction of technology has not 
removed human error from these sports. 
Future research should focus on the 
implementation of AI in judging of other 
sports. This may also include global and 
team sports such as football where VAR 
implementation still suffers from some of 
the issues raised in this paper. 
Nevertheless, AI has the potential to 
address issues such as bias, subjectivity 
and fatigue, and therefore provides rich 
opportunities for further research. 
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