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Executive Summary 

This summary report provides detail of the programme of work that the University of Brighton’s Sport and 

Exercise Science Consultancy Unit (SESCU) and colleagues from within the School of Sport and Service 

Management carried out for UNA Sports Medicine and FieldWiz.  

We include a brief introduction and rationale surrounding the requirement to test for the reliability and 

validity of the FieldWiz GPS device, as well as incorporating current literature and review articles. The 

methods are then explained, which are similar to other research study designs. The results are then 

presented in text, table and figure formats, followed by a summary and future direction. 
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Introduction 

Recent advances in wearable technology, in particular global positioning systems (GPS), enable precise 

measurement of athlete movement patterns and physical demands (Coutts ad Duffield, 2010; Scott et al., 

2015). Recent GPS devices allow for prompt and detailed data collection, in addition to live analysis, with 

minimal human involvement (Misra and Enge, 2006; Johnston et al., 2012; Scott et al., 2015). Sports 

scientists, strength and conditioning trainers, and coaches alike, use this quantitative data to help 

establish the internal and external loads of training and competition in a variety of sports (Jennings et al., 

2010). Information obtained by GPS during training provide a detailed analysis, in order to tailor 

periodized training programs, reduce the likelihood of injury and attempt to optimize future 

performances (MacLeod et al., 2009; Scott et al., 2015). Moreover, during live competition, coaches are 

able to analyse specific positional demands and individual performances, offering real-time feedback 

(Scott et al., 2015), which may help influence the outcome of the event. 

 

The recent comprehensive review article by Scott et al. (2015), regarding the validity and reliability of GPS 

in team sports, present numerous research studies on 1-15Hz devices from various manufacturers, 

including GPSports Systems (Canberra, Australia) and Catapult Innovations (Melbourne, Australia), with 

their various models, which include the SPI (10, elite, WiSPI and Pro) and MinimaxX (team, 2.0, 2.5, 4.0, 

S4), respectively. It was concluded that all the devices tested were able to accurately quantify completed 

distance and speeds, regardless of sampling rate (1-15Hz) and that they are sufficiently reliable, thus 

allowing multiple comparisons on the same device (Scott et al., 2015). Although, it is advised where 

possible that each athlete wears the same device across training sessions. 

 

While assessing the validity and reliability of new GPS devices, previous literature has primarily focussed 

upon speed and total distance covered during an array of movement protocols, including straight line 

sprint drills, change of direction courses and simulated circuits which replicate team sport movement 

patterns (Coutts and Duffield, 2010; Petersen et al., 2009; Jennings et al., 2010; Portas et al., 2010; 

Johnston et al., 2012, 2014; Vickery et al., 2014). The validity of a GPS is necessary to reflect how 

accurately the device measures the intended distance and, or speed (Johntson et al., 2014; Scott et al., 

2015), which is vital for sports application to athletes during training and competition. Similarly, the 

reliability of a GPS is vital while comparing across players and training days during various interventions 

and training periods (Scott et al., 2015), to ensure the apparent change in performance outcome is due 

to the adaptation from training and not measurement or participant error. 
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However, there is currently no information surrounding the reliability and validity of a new GPS device, 

the FieldWiz, for measuring various movement patterns across various speeds and distances, which 

replicates similar movement patterns to most team sports. Therefore, the aims of this pilot study were to 

1) assess the validity of the new GPS devices against current GPS devices and known distances, and 2) 

assess its reliability across different days, for measures of variable running distances and speeds. 
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Methods 

Participants  

Fourteen, moderately trained males (age; 23 ± 3 years, body mass; 75.1 ± 9.2 kg, stature; 178 ± 6 cm, body 

surface area [BSA]; 1.93 ± 0.14 m2, body mass index [BMI]; 23.6 ± 1.9 kg.m2, sum of skinfold thickness; 

36.6 ± 6.6 mm and body fat; 15.7 ± 3.1 %) volunteered for this study, which was approved by the 

Institution’s Research Ethics and Governance Committee and conducted in accordance with the 

Declaration of Helsinki (2013). 

Experimental design 

Each participant completed three protocols including; straight line movements, a change of direction 

(COD) course and the team sport simulation circuit (TSSC) on two days, separated by at least >48 hours. 

Testing took place on an outdoor football training synthetic turf pitch at the same time of day for both 

sessions. Environmental conditions were assessed for ambient temperature and relative humidity using a 

heat stress meter (HT30, extech instruments, New Hampshire, USA), while wind speed was recorded using 

an airflow anemometer (LCA 6600, Buckinghamshire, UK). Participants refrained from exhaustive 

exercise, alcohol and caffeine (24 hours), and heavy eating (2 hours) prior to testing.  
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GPS devices 

To assess for validity, participants wore one FieldWiz (UNA Sports Medicine, UK) and one Catapult 

Minimax S4 (Catapult Innovations, Melbourne, Australia) GPS device, for criterion comparison, in addition 

to the known distances measured using a 60 m tape measure (Rabone, Chesterman, England) and trundle 

wheel (Freemans, MW01) of the three protocols during 1 session. The FieldWiz GPS device’s test re-test 

reliability was also assessed between session 1 and 2, for all three protocols. Participants completed the 

sessions for reliability and validity in a randomised order. Purpose designed garments were worn, where 

each GPS device was inserted into the back compartment between the participants scapulae, with the 

GPS antenna fully exposed. 

 
Experimental procedures and equipment  

On arrival to the first session the participant’s body mass (BM) and stature were measured using weighing 

(Adam Equipment Co Ltd., Milton Keynes, UK) and physician scales (Detecto Scale Company, USA), 

respectively. These measures were used to determine BMI and BSA using DuBois and DuBois (1916) 

equation. Skin fold thickness at four sites (bicep, tricep, subscapular and supra-iliac) was then measured 

using hand-held calipers (Baty International, West Sussex, UK) following the method of Durnin and 

Womersley (1974) to estimate body fat percentage. 
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Straight-Line and change of direction (COD) course 

From a stationary position, participants completed three known straight-line distances (10m, 20m and 

40m, Figure 1) and then two different COD courses (4 x 10m and 8 x 5 m at 90°, Figure 2) as found in 

Jennings et al., (2010). Participants completed each distance three times at a self-selected walking, jogging 

and sprinting speed. Performance measures included; total distance, peak speed, average speed, walking 

distance (1-5 km.hr-1), low jogging distance (5-10 km.hr-1), high jogging distance (10-15 km.hr-1), striding 

distance (15-20 km.hr-1), low sprinting distance (20-25 km.hr-1) and high sprinting distance (>25 km.hr-1). 

The known distance of the straight-line (690m) and COD (570m) protocols were measured using a tape 

measure and trundle wheel, while participants completed the protocol following the marked circuit as 

closely as possible. Timing gates were set up at the 0, 10, 20 and 40 m points to measure sprints times 

over these distances to ensure each participant paced their own speed accordingly, and was replicated 

across both sessions. 

 

 

 

 

 

Figure 1. Straight line distances (10, 20 and 40m, solid lines), following a walking course after each drill 

(dotted lines). Timing gates (black circles) and set cones (white circles).  

 

 

 

 

 

 

 

Figure 2. Change of direction (COD) course: (top) gradual 10 m COD. 4 × 10 m straights with 3 × 90° COD, 

(bottom) tight 5 m COD. 8 × 5 m straights with 7 × 90° COD. Timing gates (black circles) and set cones 

(white circles).  
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Team sport simulation circuit (TSSC)  

The TSSC was designed to replicate team sport movements, such as walking, jogging, agility sections, 

running and sprinting, which replicated that of Coutts and Duffield (2010) and was similar to Jennings et 

al. (2010) and Johnston et al. (2012). The TSSC included, two maximal sprints, a zigzag COD course, three 

periods of walking, two periods of jogging, one striding effort and two decelerations, as seen below in 

Figure 3. Distances were measured using a tape measure and trundle wheel, with a known distance of 

128.5 m per lap, where each participants complete 5 laps (642.5 m). Performance measures included; 

total distance for each bout, peak speed, average speed, low intensity distance (Low, <14.4 km.hr-1), high-

intensity distance (High, 14-4-20 km.hr-1) and very high-intensity distance (Very High, >20 km.hr-1). These 

speed zones replicated Coutts and Duffield (2010). Sprint performance (20 m) was measured using timing 

lights set up at the start (0 m) and 20 m markers. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Team sport simulation circuit (TSSC). 
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Statistical Analysis: All data are reported as mean ± standard deviation (SD). Data was assessed for 

normality and sphericity prior to statistical analysis. A composite battery of statistics including relative 

(Pearson’s product correlation coefficients and intra class correlation [ICC]) and absolute (coefficient 

variation [CV] and ± 95% limits of agreement [LOA]) measures were implemented within this study to 

improve the scientific robustness when evaluating the GPS system measures (Atkinson and Nevill, 1998). 

Standard (SEM) and typical error of measurement (TEM) were calculated from the SD of the mean 

difference between measures, √1 then subtracted by the ICC (SEM, Atkinson and Nevill, 1998) or divided 

by √2 (TEM, Hopkins, 2000), and expressed as a mean CV (%). Bias and 95% LOA were determined from 

Bland-Altman plots, which investigates systematic and random error trends. The smallest worthwhile 

change (SWC), defined as the smallest change of practical importance will also be calculated as 0.2 × the 

between-subject SD. Once TEM was established, it was divided into criterion categories, being rated as 

good (CV <5%), moderate (CV 5% to 10%) or poor (CV >10%).  
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Results 

Environmental conditions 

Environmental conditions for both sessions were very good (i.e. sparse cloud cover, no rain or high winds). 

No differences (p>0.05 for all) were found in environmental conditions between session 1 (18.7 ± 0.9°C, 

51 ± 5 % relative humidity [RH] and 4.7 ± 0.9 km.hr-1 wind speed) and session 2 (18.1 ± 1.7°C, 55 ± 5 % RH 

and 3.9 ± 1.6 km.hr-1). 

Validity 

The validity results for straight-line, COD and TSSC protocols are presented in Tables 1, 2 and 3, 

respectively. There were no significant differences (p>0.05) between any performance measures for 

FieldWiz and Catapult throughout each protocol 

Straight-line: The known total distance of the straight line protocol (720 m) did not differ (p>0.05) from 

the Catapult (727.1 ± 33.6 m) or FieldWiz (731.7 ± 40.1 m) measures. The FieldWiz showed a bias of 4.6 

m and good TEM (CV) of 16.9 m (2.3%). There was higher agreement and lower typical error (TEM and 

CV) between the FieldWiz and Catapult GPS devices as straight line movement speed increased from 5-10 

km.hr-1 (21.8 m [9.1%]) to >25 km.hr-1 (1.9 m [8.6%]). There were also high (>0.8) ICC between FieldWiz 

and Catapult for all performance measures. Peak (4.2%) and average (8.4%) speeds display good and 

moderate TEM, respectively, defined as a CV <5% and between 5-10%. 

COD: The known total distance of the COD course (560 m) did not differ (p>0.05) from the Catapult (553.5 

± 42.3 m) or FieldWiz (576.4 ± 58.8 m) measures. The FieldWiz showed a bias of 21.1 m and moderate 

TEM (CV) of 31.8 m (5.6%). As movement speed increased from 1-5 km.hr-1 to >15 km.hr-1 during the COD 

course, CV increased from 6.6% to 9.5%, highlighting moderate to near poor TEM. However, there were 

high (>0.8) ICC between FieldWiz and Catapult for all performance measures. Peak (2.0%) and average 

(2.5%) speeds display good TEM, defined as a CV <5%. 

TSSC: The known total distance of the TSSC (642.5 m) did not differ (p>0.05) from the Catapult (646.4 ± 

22.9 m) or FieldWiz (653 ± 22.8 m) measures. The FieldWiz showed a bias of 6.5 m and good TEM (CV) of 

12.9 m (2%).  The recorded speeds from the timing gates for each of the 5 sprints was correlated with 

peak 20 m speed in the Catapult (r = 0.6 to 0.8) and FieldWiz (r = 0.5 to 0.8). As movement speed increased 

from Low (<14.4 km.hr-1) to Very High (>20 km.hr-1) during the TSSC course, CV increased from 4.4% to 

7.4%, highlighting moderate TEM. There were high (>0.8) ICC between FieldWiz and Catapult for all 

performance measures. Peak (2.1%) and average (1.5%) speeds display good TEM, defined as a CV 5%. 

Figure 3 and 4 display distance and peak speeds in Catapult and FieldWiz for all protocols. 
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Reliability 

The reliability results for straight-line, COD and TSSC protocols are presented in Tables 4, 5 and 6, 

respectively. There were no significant differences (p>0.05) between any performance measures for 

FieldWiz session 1 and 2. 

Straight-line: The known total distance of the straight line protocol (720 m) did not differ (p>0.05) from 

the FieldWiz session 1 (731.7 ± 40.1 m) and session 2 (730.7 ± 33.3 m) measures, nor were there 

differences between sessions. The bias between FieldWiz sessions was 1.0 m with a good TEM (CV) of 9.6 

m (1.3%), for total distance travelled. Similar to the validity results, there was higher agreement and lower 

typical error (TEM [CV]) between the FieldWiz GPS devices during session 1 and 2, as straight line 

movement speed increased from 1-5 km.hr-1 (26.6 m [9.5%]) to >25 km.hr-1 (1.2 m [5.3%]). There were 

also high (>0.9) ICC between FieldWiz session 1 and session 2 for all performance measures. Peak (0.9%) 

and average (2.0%) speeds display good TEM, defined as a CV <5%. 

COD: The known total distance of the COD course (560 m) did not differ (p>0.05) from the FieldWiz during 

session 1 (576.4 ± 58.8 m) and session 2 (569.2 ± 55.0 m) measures, nor between sessions. The FieldWiz 

showed a bias of 7.2 m and good TEM (CV) of 12.8 m (2.2%) between session 1 and session 2 for total 

distance travelled. As movement speed increased from 1-5 km.hr-1 to >15 km.hr-1 during the COD course 

CV increased from 6.5% to 9.7%, highlighting moderate to near poor TEM. However, there were high 

(>0.9) ICC between FieldWiz session 1 and session 2 for all performance measures. Peak (0.8%) and 

average (1.9%) speeds display good TEM, defined as a CV <5%. 

TSSC: The known total distance of the TSSC (642.5 m) did not differ (p>0.05) from FieldWiz session 1 (653 

± 22.8 m) and session 2 (651.3 ± 22.9 m) measures, nor between sessions. The FieldWiz showed a bias of 

1.6 m and good TEM (CV) of 6.9 m (1.1%) between session 1 and session 2 for total distance travelled. As 

movement speed increased from Low (<14.4 km.hr-1) to Very High (>20 km.hr-1) during the TSSC course 

CV increased from 3.3% to 7.6%, highlighting moderate TEM. There were high (>0.9) ICC between FieldWiz 

session 1 and session 2 for all performance measures. Peak (2.3%) and average (3.4%) speeds display good 

TEM, defined as a CV 5%. 

There were no differences (>0.05) and moderate-high correlations (r = 0.6 to 0.8) between each of the 

five 20 m sprint distances during the TSSC between session 1 (21.9 ± 2.2 m, 20.4 ± 2.9 m, 20.2 ± 3.5 m, 

22.0 ± 1.4 m and 21.1 ± 2.8 m) and session 2 (21.0 ± 2.6 m, 20.4 ± 2.9 m, 20.6 ± 3.6 m, 22.1 ± 1.4 m and 

21.3 ± 2.1 m) while using the FieldWiz. Figure 5 and 6 display distance and peak speeds for all protocols 

in both session while using the FieldWiz. 
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Validity Tables 

Table 1 Straight-Line Movements 

 Catapult FieldWiz Mean bias 95% LOA p r ICC SEE TEM (CV%) SWC 

Total distance (m) 727.1 ± 33.6 731.7 ± 40.1 4.6 46.9 0.49 0.80 0.82 6.4 16.9 (2.3) 4.8 

Peak speed (km.hr-1) 27.7 ± 1.7 27.6 ± 2.2 0.1 3.2 0.82 0.67 0.68 0.4 1.2 (4.2) 0.3 

Average speed 

 (km.hr-1) 
3.5 ± 0.6 3.4 ± 0.6 0.1 0.8 0.42 0.77 0.80 0.1 0.3 (8.4) 0.1 

1-5 km.hr-1  

distance (m) 
267.3 ± 91.0 276.8  ± 92.5 9.8 53.1 0.20 0.95 0.96 7.2 19.2 (7.0) 5.4 

5-10 km.hr-1  

distance (m) 
239.1 ± 127.5 237.8 ± 117.8 1.3 60.3 0.87 0.97 0.97 8.2 21.8 (9.1) 6.2 

10-15 km.hr-1  

distance (m) 
53.5 ± 14.9 52.2 ± 15.9 1.3 13.2 0.48 0.91 0.92 1.8 4.8 (9.0) 1.3 

15-20 km.hr-1  

distance (m) 
38.6 ± 19.9 40.1 ± 23.0 1.5 9.9 0.34 0.98 0.98 1.3 3.6 (9.1) 1.0 

20-25 km.hr-1  

distance (m) 
27.4 ± 11.2 27.6 ± 9.5 0.1 6.3 0.89 0.96 0.96 0.9 2.3 (8.3) 0.6 

>25 km.hr-1 distance (m) 21.1 ± 14.9 22.3 ± 15.6 1.2 5.2 0.16 0.99 0.99 0.7 1.9 (8.6) 0.5 
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Table 2 COD 

 Catapult FieldWiz Mean bias 95% LOA p r ICC SEE TEM (CV%) SWC 

Total distance 

(m) 
553.5 ± 42.3 576.4 ± 58.8 21.2 88.1 0.10 0.62 0.63 12. 31.8 (5.6) 9.0 

Peak speed 

(km.hr-1) 
19.9 ± 1.85 20.2 ± 1.6 0.3 1.1 0.10 0.96 0.96 0.2 0.4 (2.0) 0.1 

Average 

speed 

 (km.hr-1) 

3.2 ± 0.6 3.2 ± 0.6 0.0 0.2 0.34 0.98 0.99 0.0 0.1 (2.5) 0.0 

1-5 km.hr-1 

distance (m) 
205.9 ± 83.5 213.7 ± 77.3 7.8 38.7 0.18 0.97 0.98 5.3 13.9 (6.6) 3.9 

5-10 km.hr-1 

distance (m) 
217.3 ± 88.5 209.7 ± 79.3 7.6 50.9 0.31 0.96 0.96 6.9 18.3 (8.6) 5.2 

10-15 km.hr-1 

distance (m) 
78.2 ± 19.1 83.1 ± 21.2 4.9 21.8 0.13 0.85 0.87 3.0 7.9 (9.8) 2.2 

>15 km.hr-1 

distance (m) 
25.1 ± 8.5 26.1 ± 8.0 1.0 6.8 0.32 0.91 0.93 0.9 2.4 (9.5) 0.69 
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Table 3 TSSC  

 Catapult  FieldWiz Mean bias 95% LOA p r ICC SEE TEM (CV%) SWC 

Total distance (m) 646.4 ± 22.9 653.0 ± 22.8 6.5 35.7 0.20 0.68 0.71 4.9 12.9 (2.0) 3.6 

Peak speed (km.hr-1) 24.7 ± 1.2 25.0 ± 1.4 0.3 1.4 0.12 0.86 0.87 0.2 0.5 (2.1) 0.15 

Average speed  

(km.hr-1) 
6.3 ± 0.8 6.4 ± 0.9 0.1 0.3 0.08 0.99 0.99 0.0 0.1 (1.5) 0.1 

Low distance (m) 

(<14.4 km.hr-1) 
330.9 ± 59.4 330.8 ± 55.6 0.1 40.3 0.98 0.94 0.95 5.5 14.5 (4.4) 4.1 

Medium distance (m) 

(14.4-20 km.hr-1) 
158.1 ± 46.7 153.4 ± 45.9 4.7 36.3 0.36 0.92 0.93 4.9 13.1 (8.4) 3.7 

High distance (m) 

(>20 km.hr-1) 
112.8 ± 44.4 110.7 ± 43.9 0.8 23.1 0.81 0.97 0.97 3.1 8.3 (7.4) 2.4 
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Reliability Tables 

Table 4 Straight-Line Movements 

  FieldWiz 1  FieldWiz 2 Mean bias 95% LOA p r ICC SEE TEM (CV%) SWC 

Total distance (m) 731.7 ± 40.1 730.7 ± 33.3 1.0 26.7 0.79 0.95 0.94 3.6 9.6 (1.3) 2.7 

Peak speed (km.hr) 27.6 ± 2.2 27.5 ± 2.1 0.1 0.7 0.16 0.99 0.99 0.1 0.2 (0.9) 0.1 

Average speed (km.hr) 3.4 ± 0.6 3.4 ± 0.6 0.0 0.2 0.09 0.99 0.99 0.0 0.1 (2.0) 0.0 

1-5 km.hr-1  

distance (m) 
276.8  ± 92.5 284.5 ± 95.0 7.7 73.7 0.48 0.92 0.93 10.1 26.6 (9.5) 7.5 

5-10 km.hr-1  

distance (m) 
237.8 ± 117.8 225.9 ± 113.6 12.0 61.7 0.18 0.96 0.97 8.4 22.3 (9.6) 6.3 

10-15 km.hr-1  

distance (m) 
52.2 ± 15.9 52.6 ± 15.4 0.4 13.2 0.83 0.91 0.92 1.8 4.8 (9.1) 1.3 

15-20 km.hr-1  

distance (m) 
40.1 ± 23.0 37.8 ± 23.4 1.8 8.8 0.16 0.98 0.98 1.2 3.2 (8.1) 0.9 

20-25 km.hr-1  

distance (m) 
27.6 ± 9.5 28.2 ± 7.8 0.6 6.3 0.48 0.95 0.94 0.9 2.3 (8.2) 0.6 

>25 km.hr-1 distance (m) 22.3 ± 15.6 22.0 ± 15.6 0.2 3.3 0.64 0.99 1.00 0.4 1.2 (5.3) 0.3 
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Table 5 COD 

  FieldWiz 1  FieldWiz 2 Mean bias 95% LOA p r ICC SEE TEM (CV%) SWC 

Total distance 

(m) 
569.2 ± 55.0 576.4 ± 58.8 7.2 35.5 0.18 0.95 0.96 4.8 12.8 (2.2) 3.6 

Peak speed 

(km.hr-1) 
20.2 ± 1.6 20.2 ± 1.7 0.0 0.5 0.65 0.99 0.99 0.1 0.2 (0.8) 0.1 

Average speed 

 (km.hr-1) 
3.2 ± 0.6 3.1 ± 0.6 0.1 0.2 0.06 0.99 0.99 0.0 0.1 (1.9) 0.0 

1-5 km.hr-1 

distance (m) 
213.7 ± 77.3 215.7 ± 71.6 1.9 38.8 0.73 0.97 0.97 5.3 14.0 (6.5) 3.9 

5-10 km.hr-1 

distance (m) 
209.7 ± 79.3 201.2 ± 77.0 8.5 31.2 0.08 0.98 0.98 4.2 11.2 (5.5) 3.2 

10-15 km.hr-1 

distance (m) 
83.1 ± 21.2 82.0 ± 23.9 1.1 75.8 0.62 0.94 0.95 2.1 5.7 (6.9) 1.6 

>15 km.hr-1 

distance (m) 
26.1 ± 8.0 26.4 ± 8.3 0.3 7.1 0.75 0.90 0.92 1.0 2.5 (9.7) 0.7 
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Table 6 TSSC 

  FieldWiz 1  FieldWiz 2 Mean bias 95% LOA p r ICC SEE TEM (CV%) SWC 

Total distance (m) 651.3 ± 22.9 653.0 ± 22.8 1.6 19.2 0.54 0.91 0.92 2.6 6.9 (1.1) 2.0 

Peak speed (km.hr-1) 25.0 ± 1.4 25.0 ± 1.1 0.0 1.6 0.90 0.82 0.83 0.2 0.6 (2.3) 0.2 

Average speed  

(km.hr-1) 
6.4 ± 0.9 6.3 ± 0.9 0.1 0.6 0.22 0.94 0.95 0.1 0.2 (3.4) 0.1 

Low distance (m) 

(<14.4 km.hr-1) 
330.8 ± 55.6 328.6 ± 59.4 2.2 30.3 0.60 0.97 0.97 4.1 10.9 (3.3) 3.1 

Medium distance (m) 

(14.4-20 km.hr-1) 
153.4 ± 45.9 151.2 ± 48.0 2.3 9.2 0.10 1.00 1.00 1.3 3.3 (2.2) 0.94 

High distance (m) 

(>20 km.hr-1) 
110.7 ± 43.9 111.0 ± 36.9 0.2 23.5 2.4 0.97 0.96 3.2 8.5 (7.6) 2.4 
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Validity Figures  

 
Figure 3. Distances for straight line, change of direction (COD) course and team sport simulation circuit 

(TSSC) for Catapult, FieldWiz GPS and known protocol distance. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Peak speed for straight line, change of direction (COD) course and team sport simulation circuit 

(TSSC) for Catapult and FieldWiz GPS. 
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Reliability Figures  

 
Figure 5. Distances for straight line, change of direction (COD) course and team sport simulation circuit 

(TSSC) for FieldWiz GPS session 1 and 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Peak speed for straight line, change of direction (COD) course and team sport simulation circuit 

(TSSC) for FieldWiz GPS session 1 and 2. 
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Summary 

The aims of this pilot study were to 1) assess the validity of the new GPS devices against current GPS 

devices and known distances, and 2) assess its reliability across different days, for measures of variable 

running distances and speeds.  

 

While there are no recommendations for the acceptable error for validity in GPS devices when assessing 

in the field (Scott et al., 2015), similar to other previous research we used three categories to rate CV 

between GPS devices as stated in the methods, <5% = good, 5-10% = moderate and >10% = poor.  

 

In accordance with previous literature (Coutts and Duffield, 2010; Petersen et al., 2009; Jennings et al., 

2010; Portas et al., 2010; Johnston et al., 2012, 2014; Vickery et al., 2014) the tested GPS devices of known 

reliability and validity, the Catapult system, and now the new FieldWiz GPS device demonstrates a good 

level of accuracy (<5%) for the measured total distance of the straight line and team sport simulation 

circuit protocols. Although, the FieldWiz provide moderate accuracy (5-10%) during the change of 

direction courses, which includes repeated agility sprints over a short distance. Nonetheless, as suggested 

by Coutts and Duffield (201), the measurement error between the GPS devices and the total distance 

during the TSSC is most likely associated to the differences in measured distance and the actual course 

completed by the participant, as it is nearly impossible to follow the exact marked course while running 

at different intensities and through variable movements. This is most likely a contributing factor within 

the variations of distance covered between GPS systems during the gradual and tight COD course. 

Consequently, it was found that measurement accuracy when compared to the Catapult decreased as the 

speed during the COD course increased, although the CV remained moderate and was <10% for all four 

movement speeds for the FieldWiz.  

 

During the straight line movements a consistent, moderate CV (5-10%) was displayed for the FieldWiz 

when compared to the Catapult throughout each distance covered for the six speed intervals, in addition 

to the peak and average speeds. This was similarly found during the TSSC, which showed good (4.4%) 

accuracy for low intensity distance covered and moderate (7-8%) for medium to high intensity distance 

covered. Although, Scott et al. (2015) recommends widening the bandwidths to increase accuracy and for 

the ease of data analysis, we felt the need to differentiate narrow speed intervals to ensure the accuracy 

and reliability in varying speeds is present in the FieldWiz.   

 

  



-21- 
 

When assessing the reliability in the FieldWiz GPS devices between days there were no significant 

differences in any distance covered or speed between session 1 and session 2.  

 

Total distance covered during the straight line movements (1.3%) and, peak (0.9%) and average (2.0%) 

speed showed good CV between the same FieldWiz GPS devices. Moreover, as speed increased the level 

of CV in distance covered improved from 9.5% (1-5 km.hr-1) to 5.3% (>25 km.hr-1). This may have been 

likely due to participant movement while waiting for the next repetition of the protocol and, or motivation 

for straight line sprints between days. There were also high (>0.9) ICC between each performance 

outcome as shown in Table 4. 

 

Similar to the straight line movements, there was good CV in total distance (2.2%), peak (0.8%) and 

average (1.9%) speeds between sessions for the FieldWiz GPS. However, in contrast to the reductions in 

variability as speed increases in the straight line movements, moderate but increasing CV were found in 

distance covered as speed increased from 1-5 km.hr-1 (6.5%) to >15 km.hr-1 (9.7%), which is in line with 

other studies, who have found a similar pattern (Jennings et al., 2010; Vickery et al., 2014). Thus, 

warranting further research into intermittent, agility sprints at various speeds and during different 

courses. 

 

When assessing the reliability of the FieldWiz GPS between both sessions during the team sport simulated 

circuit, there were low bias and good CV for total distance covered (1.6 m and 1.1%), and peak (0.0 km.hr-

1 and 2.3%) and average speed (0.1 km.hr-1 and 3.4%). There were also high (>0.8) ICC in all TSSC measures 

as found in Table 6. As similarly found in the COD course and previous research (Coutts and Duffield, 

2010), CV in distance covered increases with exercise intensity, from Low <14.4 km.hr-1 (3.3%) to Very 

High >20 km.hr-1 (7.6%). The moderate-high relationship between 20 m sprint times collected using timing 

gates and FieldWiz GPS peak speed during the TSSC provide evidence for construct validity for use to 

determine sprint performance in team sports, as recommended by Coutts and Duffield (2010). 

 

In summary, this pilot research provides evidence that the FieldWiz GPS provides an acceptable level of 

both validity and reliability for measuring distance and varying movement patterns at low to high speeds 

across variable running circuits. It must be acknowledged that this was tested within a moderately trained 

sample, while using the current provided devices. Future research is warranted to further assess the 

effectiveness of accurately measuring performance outcomes during high intensity, intermittent 

movement patterns within agility protocols, in addition to evaluating its application within a team sports 

competition. Moreover, further research on a larger population which can test the GPS devices accuracy 

within double training sessions on a single day and across days, as well as investigating other performance 

measures may further compliment the device’s real-world application.  
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Contact Information 

This pilot research was conducated at the University of Brighton by the Sport and Exercise Science 
Consultancy Unit (SESCU). For further information please contact us on the below address, telephone and 
email.  
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