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	Abstract
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The purpose of this research is to create a volleyball match statistics application and determine the effectiveness of the product. The research method used is research and development. Before the product trial, this product has been validated by volleyball experts and media experts. The assessment conducted by volleyball experts received an average score of 86.7% with "Good" criteria, while the validation of media experts obtained the same average score of 86.7% with "Good" criteria. After validation, it was continued with product trials which were divided into 2 stages, namely small-scale trials and large-scale trials. The small-scale trial received an average score of 88.89% which means it is in the "Good" assessment category. The large-scale trial received an average score of 88.75% in the "Good" category. The effectiveness test was conducted to obtain information whether this match statistics application was more effective than manual statistical records. In this test, an assessment comparison was made between manual statistics and statistical applications, with the following results: the average effectiveness of manual statistics is 46.3% and the statistical application is 84.3%. In conclusion, the volleyball match statistics application is more effective than the manual statistics record.
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INTRODUCTION
Volleyball is one of the world-level sports under the auspices of the FIVB (Federation Internastionale de Volleyball) where all the rules are regulated in the Official Volleyball Rules. (Khakiki & Chandra, 2021).. Volleyball is a sport that is known to all levels of society, this happens because volleyball has been competed in many competitions. (Mulyadi & Pratiwi, 2020)..
Volleyball is very popular in Indonesia, this is evident from the large number of volleyball courts in the community. Along with the times, volleyball games are increasingly accepted and favoured by the public because they have a variety of attacks and defences that are quite interesting when witnessed live. (Wahyudi & Wijayanti, 2022).. This sport is very rapidly growing in Indonesia, this is because this sport only requires simple equipment and can be played by all levels of society, from early childhood to old age. (Ismail & Tunggul, 2020; Mulyadi & Pratiwi, 2020)..
Tunas Semarang is one of the best volleyball clubs in Semarang. Observations conducted at this club, researchers found that the coach still uses manual notes to assess match statistics. It is certainly less efficient in terms of economic value utilisation because it must always print the assessment sheet and the results of the records are prone to loss because they do not have a special storage area. In addition to making direct observations in the field, researchers also conducted interviews with coaches, according to him "Match statistics are needed by a coach, with these statistics we can evaluate the weaknesses and weaknesses of our team. However, many coaches ignore this and do not use it during matches due to various factors. There are also some coaches who use match statistics with makeshift manual notes". With these manual notes, it certainly takes time to process them so that the statistical results cannot be used immediately.
A coach must be able to make decisions quickly during the match, to help make these decisions, the coach needs fast match statistical results and then can evaluate them at half-time so that in the next round the coach already understands what strategy will be used to overcome the shortcomings in the previous round. Statistics is a collection of methods used to collect, describe and analyse numerical data from observations or scientific investigations. (Alexandru & Sabin, 2015).
In a sports match, statistics are a major component that is indispensable for athletes and coaches because it can clearly illustrate how players and teams perform in each match, which these statistics will be used as evaluation material to improve the quality of the team to the maximum. (Fauzan & Bawono, 2021; Rachmawan et al., 2022; Taufik et al., 2020).. With this the coach can analyse the game based on many factors (Silva et al., 2017).
Advances in science and technology in the field of sports have developed very rapidly, this development has brought many benefits to human life (Khakiki & Chandra, 2021). Because technology really helps humans in making it easier to do activities every day, one of which is in the field of sports (Gunawan, 2018). The use of technology is widely created to support sports players, every club or country tries to maximise the potential of athletes by relying on sports science. (Bakhri et al., 2020). In the world of volleyball, there are also many who utilise technology to help all activities in it.
To overcome these problems, it is necessary to have an innovation by following the development of science and technology to help the role of a coach in evaluating matches. Based on this background underlies the researcher to conduct research with the title "Development of Volleyball Match Statistics Applications".

METHODS
In this study, researchers used the type of research and development (Research and Development) or better known as R&D using the Borg and Gall research method in Sugiyono's book. The development research method or Research and Development is a research method used to produce certain products and test the effectiveness of these products (Sugiyono, 2015). (Sugiyono, 2015). Research and development is a study conducted to create, develop or improve existing products and then test these products before they are published to the public.
According to Sugiyono (2015: 409), the steps in research and development consist of 10 steps as follows: (1) Potential and problems, (2) Data collection, (3) Product design, (4) Design validation, (5) Design revision, (6) Product trial, (7) Product revision, (8) Usage trial, (9) Product revision, (10) Mass production.
The product development trial was conducted in two stages, namely a small-scale trial involving 6 coaches in Semarang and a large-scale trial with 16 coaches in Central Java. Before the trial, this product was validated by material experts and media experts. The data analysis technique used percentage calculations. This study conducted feasibility tests on small-scale and large- scale trials and conducted effectiveness tests.
RESULTS AND DISCUSSION
Product Result
[image: ]The result of this research is a volleyball match statistical application named "ASPIVO". This application is based on android which can be directly installed on a smartphone, making it easier for users to carry and operate it anywhere.
Figure 1. Main Page
The details of this application are as follows:
1. Media application of volleyball match statistics based on android.
2. This application uses Bahasa Indonesia.
3. The application contains text, numbers and images.
4. This product was created to help coaches analyse players in a match.
5. There is a data base that can be used to store the names of players that have already been entered.
6. This application observes the success and failure of an athlete when performing basic technical skills in volleyball.
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Figure 2. Assessment Page
7. It has 3 assessment components (ace, rally, error) in each observed technique. Ace is used for basic techniques that are performed perfectly, Rally is used for basic techniques that are performed but not yet good, Error is one's own mistakes when performing basic volleyball techniques.
8. The basic techniques assessed include Service, Receive, Set, Smash, Block and
9. Dig.
10. The results of match statistics can be instantly viewed and stored on each user's smartphone.
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Figure 3. Statistical results of the match
Expert Validation
Product validation is carried out by presenting several experienced experts or experts to assess the newly designed product. (Sugiyono, 2015). The results of the feasibility test and suggestions from material experts and media experts are taken into consideration to revise the product so that it is suitable for use.
The results of the material validation carried out by 1 material expert, namely the experienced coach Mr Sarnam from the Tunas Semarang Club, obtained the following results: 
Table 1. Results of Feasibility Test by Material Experts
	No
	Aspects Assessed
	Score

	1
	Clarity of material instructions
	5

	2
	Appropriateness of material
selection applied
	5

	3
	Accuracy of language selection
in match statistics application
	5

	4
	Menu clarity
	3

	5
	Ease of data input
	5

	6
	Clarity of concept
	4

	7
	Convenience in use
	4

	8
	The use of this application is
more practical
	5

	9
	The interface and features are
easy to understand
	4

	10
	Displays the percentage of success and failure of techniques performed by
players
	5

	11
	Display the statistics of each
player
	3

	12
	Able to record 6 positions in
the field
	5

	13
	The app makes it easy for
coaches to analyse matches
	4

	14
	This application is in accordance with the needs of
the trainer analysis
	3

	15
	Match statistics results can be
saved
	5

	
	Total
	65

	
	Total Score
	75

	
	Percentage
	86,7%



	The formula used to calculate the percentage is as follows:
Percentage = X 100%
    	 =   x 100%
                 	 = 86,7%
The assessment by material experts in the field of volleyball resulted in a score of 86.7%, which means it is in the "Worthy" category. The material expert's conclusion regarding this media is that it is feasible to use for the trial stage with revisions according to suggestions.
Media expert validation was conducted by 1 expert who is a Lecturer in Educational Technology  at  Semarang  State  University namely Mr Ghanis Putra Widhanarto, S.Pd., M.Pd. The validator provides an assessment in the form of a score on each aspect of the assessment, provides a conclusion on the assessment of the feasibility of the media and provides suggestions for improving the application. The results of media validation can be seen in table 2.
Table 2. Validation by Media Experts
	No
	Aspects to be assessed
	Score

	1
	Features already work well
	5

	2
	Has an attractive design
	4

	3
	Appropriateness of background colour selection
	4

	4
	Harmony of text colour with background
	5

	5
	Button placement
	4

	6
	Button size
	4

	7
	Efficiency of button usage
	5

	8
	Accuracy of font selection
	4

	9
	Appropriateness of text colour selection
	5

	10
	Composition of each slide
	5

	11
	Slide design view
	4

	12
	Clarity of instructions for use
	3

	13
	Efficiency of app usage
	4

	14
	Convenience in use
	4

	15
	Ease of use
	5

	
	Total
	65

	
	Total Score
	75

	
	Presentasse
	86,7%



	The assessment by media experts resulted in a score of 86.7%, which means it falls into the ‘Worthy’ category. The media expert's conclusion regarding this application is that it is feasible to use for the trial stage with revisions according to suggestions.
Small Scale Trial
The small-scale trial involved 6 coaches in Semarang from 3 different clubs, aiming to review the validation results from the experts and obtain the feasibility of the product.
Table 3. Results of Small Scale Trial Data Analysis
	No.
	Question grid
	Yes
	No

	1.
	Safety and ease of use
	26
	4

	2.
	Team  usefulness and needs
	23
	1

	3.
	Update of statistical application in volleyball matches
	13
	5

	4.
	Comparison with manual statistical records
	18
	0

	
	Total
	80
	10

	
	Total Score
	90
	



According to the results of the questionnaire data in table 3, the result is 88.89%, which means that it falls into the "Good" assessment category, which will later be improved according to the suggestions of the respondents.
Large Scale Trial
This large-scale trial involved a larger number of respondents, totalling 16 coaches across Central Java..
Table 4. Results of Large Scale Trial Data Analysis
	No
	Kisi – kisi pertanyaan
	Ya
	Tidak

	1.
	Keamanan dan kemudahan pengunaan 
	68
	12

	2.
	Kebermanfaatan dan kebutuhan tim 
	63
	1

	3.
	Pembaharuan aplikasi statistik pada pertandingan bola voli

	34
	14

	4.
	Perbandingan dengan catatan statistik manual
	48
	0

	
	Jumlah
	213
	27

	
	Total Skor
	240
	



Effectiveness Test
This test is carried out to obtain information whether the volleyball match statistics application is more effective and efficient compared to manual statistical records, in this test involving 16 respondents, namely volleyball coaches.
Table 5. Performance of Manual Statistical Records
	No.
Responden
	Assessment Score
	Total

	
	a
	b
	c
	

	1
	1
	3
	1
	5

	2
	1
	2
	1
	4

	3
	2
	2
	1
	5

	4
	1
	2
	2
	4

	5
	2
	3
	2
	6

	6
	2
	4
	1
	5

	7
	1
	2
	2
	5

	8
	2
	3
	1
	6

	9
	2
	3
	2
	6

	10
	1
	3
	1
	5

	11
	1
	3
	1
	5

	12
	1
	4
	2
	5

	13
	2
	3
	2
	6

	14
	1
	2
	1
	4

	15
	2
	3
	1
	6

	16
	1
	2
	1
	4

	Total
	23
	44
	22
	89

	Maximum Score
	64
	64
	64
	192

	Percentage
	35,9%
	68,7%
	34,3%
	46,3%


Description:
a = Speed of statistical results
b = Easy of use
c = Economical
Based on table 5. the amount of data obtained is 89, thus the overall effectiveness of manual statistical records is 46.3%.
Table 6. Performance of the Match Statistics Application
	No.
Responden
	Assessment Score
	Total

	
	a
	b
	c
	

	1
	4
	3
	4
	11

	2
	3
	3
	4
	10

	3
	3
	4
	3
	10

	4
	3
	3
	4
	10

	5
	4
	3
	3
	10

	6
	4
	4
	3
	11

	7
	3
	4
	3
	10

	8
	4
	2
	4
	10

	9
	4
	2
	4
	10

	10
	3
	3
	3
	9

	11
	3
	3
	3
	9

	12
	3
	3
	4
	10

	13
	3
	3
	3
	9

	14
	4
	4
	4
	12

	15
	4
	3
	4
	11

	16
	3
	4
	3
	10

	Total
	55
	51
	56
	162

	Maximum Score
	64
	64
	64
	192

	Percentage
	85,9%
	79,6%
	87,5%
	84,3%


Description:
a = Speed of statistical results
b = Easy of use
c = Economical
Based on table 6. obtained the amount of data 162, thus the effectiveness of the volleyball match statistics application as a whole is 84.3%.

Table 7. Comparison of Performance of Manual Statistical Records with Statistical Applications
	Manual Statistics
	
Aspects of System Performance
	Statistical Applications

	35,9%
	Speed of statistical results
	85,9%

	68,7%
	Ease of use
	79,6%

	34,3%
	Economical
	87,5%

	46,3%
	Average
	84,3%



	Based on Table 7, it can be seen that the effectiveness of the match statistics application is much higher than the manual statistics record. The average effectiveness of manual statistics is 46.3% and the statistical application is 84.3%. In conclusion, the volleyball match statistics application is more effective than the manual statistics record.

CONCLUSION
Based on the results of the research and discussion that has been carried out, it can be concluded that:
1. The developed volleyball match statistics application has the advantage that its use is flexible which means that it can be used anytime and anywhere because this application can be directly installed on an android-based device.
2. The application of android-based volleyball match statistics is feasible to use based on material expert validation of 87% and media expert validation is also the same at 87%. Then a small-scale trial with 6 samples and a large-scale trial with 16 samples both produced an assessment of 88.89% and 88.75%, so the volleyball match statistics application has been declared valid.
3. The volleyball match statistics application is more effective than manual statistical records. The average effectiveness of manual statistics is 46.3% and the statistical application is 84.3%.
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