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Left-hand
contraction

Practice Practice
5 trials 5 trials
I
Filling out MRF-3
1
Pre-test Pre-test
10 trials 10 trials
1
Pressure manipulations
1
Filling out MRF-3
1
Pressure-test Pressure-test
10 trials 10 trials
Left-hand contraction Resting (20 s)
(20 5) —Serves »Serves
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Variable

AB
PSS
R
R2
F
Mediating effect (a*b) =

-0.234

17208+

0,102, #¥%p < 0001

~0.345 ~ 0123
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Variables

GDA (points) | 44 -
(o1~ =
GPA (points) | 29 53 -
(12) | (001 2
ITN (points) 43 87 87 =
| oo | ooy | -
1CCO (points) | -26 70 -7 80 -
16) | oo | ooy | oo | -
GW (points) 44 0.80 0.55 77 -57 -
09) | oo | (03 | oo | o2 =
TE (points) 29 ) 61 75 86 68
(1) | (001" | (001)" | (001)* | (001)* | (001
“p< .05
“*p<.01

TPY: Years of playing. TE: Technical evaluation. GDA: Groundstroke depth
assessment. GPA: Groundstroke precision assessment. ITN: International tennis-
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Effect BootSE LLCI uLci

Percent
Total ~0234 0056 ~0345 100%
Direct effect ~0.132 0055 ~0.239 56.4%
AB—PSS - DS ~0.102 0036

-0.78 ~0.039 43.6%
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Variables

GDA (points) | .15 -
(40) =
GPA (points) | 25 53 -
@7 | (78 =
ITN (points) 30 71 66 -
€10) | (001 | (oo1yt | -
1CCO (points) | -61 51 -52 70 =
001y | (001)* | 001y | (001 | -
GW (points) 35 47 8 30 59 -
@09 | oo | o3y | (29 | (o2 -
TE (points) 45 64 36 70 72 70
(01 | (001 | 04y | (001)* | (001)* | (001
“p<.05.
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Variable PSB PSS PSB

95%CI 95%CI 95%CI
AB 0222 0.111~0333 <0.001 0278 0.168 ~ 0.388 <0.001 0109 0002~0215 0045
PSS 0407 0301~ 0513 <0.001
R 0222 0278 045
R2 0.049 0077 0202
F 1538444+ 24.868%+* 37.484%%*

Mediating effect (a*b) = 0.113. **%p < 0.001.
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AB BSS) DS

AB 1

PSS 0.278%* 1

DS —0.234%¢ ~0.405%* 1

PSB 0.222%% 0.437%% —0.138* 1

AB, Age of the Ball; PSS, Perceived Social Support; DS, Depressive Symptoms; PSB, Pro-Social Behavior. *p < 0.05; **p < 0.01.
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Rank

AB Non-tennis player
“Tennis player

Pss Non-tennis player
‘Tennis player

DS Non-tennis player
“Tennis player

PSB Non-tennis player

Tennis player

N
150
149
150
149
150
149
150

149

Mean
341
397
394
413
255
252
293

3.06

SE
203 -238
204
071 234
070
046 0.501
039
046 -257

043

0.018

0.020

0.617

0.011

Cohen’s d

-0.275

0269

0070

0292
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Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

ULPT 1* session of

2 10 Chest throw with 2-kg MB (rest between sets: 2 min)

e week

Rest between exercise: 3 min
2% 10 overhead throw with 2-kg MB (rest between sets: 2 min)
Rest between exercise: 3 min

2 10 Forehand 2-kg BM Closed Stance (rest between sets: 2 min)

)

2 10 open-stance throw with 2-kg MB (rest between sets: 2

Rest between exercise: 3 n

n
25 10 overhead throw with 2-kg MB (rest between sets: 2 min)

Rest between exercise: 3 min

2 10 2-hand overhead throw with rotation (rest between sets: 2 min)
210 Chest throw with 2-kg MB (rest between sets: 2 min)

Rest between exercise: 3 min

2 10 overhead throw with 2-kg MB (rest between sets: 2 min)

Rest between exercise: 3 min

25 10 Stepping overhead 2-kg MB throw (rest between sets: 2 min)

3 10 Chest throw with 2-kg MB (rest between sets: 2 min)

Rest between exercise: 3 min

3 10 overhead throw with 2-kg MB (rest between sets: 2 min)

Rest between exercise: 3 min

3 10 Forehand 2-kg BM Closed Stance (rest between sets: 2 min)

3 x 10 open-stance throw with 2-kg MB (rest between sets: 2 min)

Rest between exercise: 3 n

n
3 10 overhead throw with 2-kg MB (rest between sets: 2 min)

Rest between exercise: 3 n

n
3 10 2-hand overhead throw with rotation (rest between sets: 2 min)
3% 10 Chest throw with 2-kg MB (rest between sets: 2 min)

Rest between exercise: 3 min

3% 10 overhead throw with 2-kg MB (rest between sets: 2 min)

Rest between exercise: 3 min

3% 10 Stepping overhead 2-kg MB throw (rest between sets: 2 min)
3% 8 Chest throw with 4-kg MB (rest between sets: 2 min)

Rest between exercise: 3 min

3 8 overhead throw with 4-kg MB (rest between sets: 2 min)

Rest between exercise: 3 min

3% 8 Forehand 4-kg BM Closed Stance (rest between sets: 2 min)

3 x 8 Chest throw with 4-kg MB (rest between sets: 2 min)

Rest between exercise: 3 min

3x 8 overhead throw with 4-kg MB (rest between sets: 2 min)

Rest between exercise: 3 min

3% 8 Stepping overhead 4-kg MB throw (rest between sets: 2 min)

MB, medicine ball.

ULPT f

210 Chest throw with 2-kg MB (rest between sets: 2 min)

sessiol week

Rest between exercise:

2% 10 overhead throw with 2-kg MB (rest between sets: 2 min)
Rest between exercise: 3 min

2 10 Forehand 2-kg BM Closed Stance (rest between sets: 2 min)
2% 10 open-stance throw with 2-kg MB (rest between sets: 2 min)
Rest between exercise: 3 mi

2 10 overhead throw with 2-kg MB (rest between sets: 2 min)
Rest between exercise: 3 min

2% 10 2-hand overhead throw with rotation (rest between sets: 2 min)
2 10 Chest throw with 2-kg MB (rest between sets: 2 min)

Rest between exercise: 3 min

2 10 overhead throw with 2-kg MB (rest between sets: 2 min)

Rest between exercise: 3 min

25 10 Stepping overhead 2-kg MB throw (rest between sets: 2 min)
3 10 Chest throw with 2-kg MB (rest between sets: 2 min)
Rest between exercise: 3 min

3% 10 overhead throw with 2-kg MB (rest between sets: 2 min)

Rest between exercise:

3% 10 Forehand 2-kg BM Closed Stance (rest between sets: 2 min)
3 x 10 open-stance throw with 2-kg MB (rest between sets: 2 min)
Rest between exercise: 3 mi

3x 10 overhead throw with 2-kg MB (rest between sets: 2 min)
Rest between exercise: 3 mi

3% 10 2-hand overhead throw with rotation (rest between sets:

3 10 Chest throw with 2-kg MB (rest between sets: 2 min)
Rest between exercise: 3 min

3 10 overhead throw with 2-kg MB (rest between sets: 2 min)
Rest between exercise: 3 min

3 10 Stepping overhead 2-kg MB throw (rest between sets: 2 min)

38 Chest throw with 4-kg MB (rest between sets: 2 min)

Rest between exercise:
3 8 overhead throw with 4-kg MB (rest between sets: 2 min)
Rest between exercise: 3 min

38 Forehand 4-kg BM Closed Stance (rest between sets: 2 min)

38 Chest throw with d-kg MB (rest between sets: 2 min)

Rest between exercise: 3 min

3% 8 overhead throw with 4-kg MB (rest between sets: 2 min)
Rest between exercise: 3 min

3% 8 Stepping overhead 4-kg MB throw (rest between sets: 2 min)
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Grading scale for the groundstroke technique assessment test
tool
Player's given name and surname:

Age:
Trainer's given name and surname:
Date:

Forehand: Rating
Evaluation topic Middle
(1) Racket grip

(2) Ready position

(3) Split step

(4) Shoulder rotation

(5) Footwork

(6) Racke reversal

(7) Bending the racket head and wrist under the ball

(8) Ball meeting point
(9) Racket speed

(10) Rhythm and path of the racket
(1) Balance during the stroke

(12) Footwork and recovery
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ULPTiw (n = 16) ULPT2w (n = 16) rol (n = 15)
ISRT (N/kg)
Baseline 180£0.10 182013 1774009
Post-intervention 186+ 0.10° 189+ 0.14° 176:+0.09
p-value and ES (post-pre) P <0.001; ES = 0.600 <0001 ES = 0519 P=021ES=-0.111
ESRT (N/kg)
Baseline 156 £0.03 155003 1574003
Post-intervention 161%0.04° 161+ 0.03° 157003
p-value and ES (post-pre) P <0001 ES = 1429 P <0.001; ES = 2.000 p=0.705; ES = 0.000
MBCT (cm)
Baseline 62142605 61952610 61152454
Post-intervention 6681+ 59.4° 667.1 68.9" 6102445
p-value and ES (post-pre) P <0.001 E <0001 ES =0.733 p=0705ES =-0.029
SST (cm)
Baseline 52931565 53142531 529.1 420
Post-intervention 575.1£57.9° 5767 £ 50.6° 5289+435
p-value and ES (post-pre) P <0.001; ES = 0.801 P <0.001; ES = 0874 P=09235ES

Tennis serve velocity (km/h)

Baseline 1508 +8.1 1527472 1487 £ 8.0
Post-intervention 1554+8.2° 157.9+7.2¢ 147.9+87
p-value and ES (post-pre) P <0.001; ES = 0.564 <0001 ES = 0722 P=0.122ES =-0.09

ISKT: internal isometric shoulder rotation strength; ESRT: external isometric shoulder rotation strength; ES: effec size using cohen
participating in one session per week of upper limb plyometric training; ULPTw2: group participating in two sessions per week of upper limb plyometric training.
‘Significantly different (p < 0.05) from control group.

SST: one-arm seated shot put test; ULPTw!: group
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Intra-rater reliability

FHIW1C- FH2WIC 097-0.99
BHIWIC- BH2WIC X 099-0.99
FHIW2C- FH2W2C X 0.98-0.99
BHIW2C- BH2W2C X 098-0.99
FHIW3C- FH2W3C X 0.98-0.99
BHIW3C- BH2W3C X 0.98-0.99

Inter-rater reliability
FH 1W1-2-3C 095-098

FH 2W1-2-3C X 096-0.98
BH 1W1-23C X 097-0.99
BH 2W1-23C 097-0.99

FH, forehand; BH, backhand; 1W, first week: 2W, second week; 3W, third week: 1C,
first coach; 2C, second coach; 3C, third coach; ICC, intra-class corelation
coefficient (interpretation: <0.40 poor; 0.40-0.59 fair; 0.60-0.74 good; >0.74
excellent). Cl confidence interval
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Forehand groundstroke

Backhand groundstroke
Single hand (Eastern Backhand, Continental)
Double hand
(Right-hand continental; left-hand eastern forehand)
(Right-hand eastern forehand; left-hand eastern forehand)

Eastern forehand
Semi-western
Western

1-The center of gravity of the body is at the level of and inside the soles of the feet.

2-Head and shoulders are aligned so that they are straight.

3-The upper body bends slightly forward at the waist. The knees are energized by being slightly bent.

4-Feet spread out to shoulder level. Body weight is kept on the toes, staying in front. The center of gravity is lower and more anterior than normal.

As the opponent hits the ball, a forward rise is attained by bending the knee joints and lifting the ankles off the ground.

1-The unit spin can start as soon as the turn preparation jump (split step) is completed.

2-An outward lunge is made by using the foot closest to the ball. This move also initiates the backward racket movement through the rotation of the hips and shoulders.
3-The racket arm is used to push the body backward in a unit spin.

41t s important not to move the head and shoulders forward or step backward with the front foot.

1-The unit spin can start immediately after a split step with two feet.

2-Stepping out is performed by using the foot closest to the ball. The direction of this fast, lateral movement and step should be diagonal and forward with respect to the
incoming ball.

3-Again, this movement initiates the backward movement of the racket through the rotation of the hips and shoulders.

4-The racket arm is used to push the back during the unit spin. Do not move forward with the head and shoulders or step back with the front foot. The player is as fast as
their speed in the first step.

Eastern Forehand

1-The racket hande is positioned under the head of the racket, and its face is
positioned more freely upward. As the racket is moved backward in a circle, the
racket head also moves backward. The body weight is transferred to the back foot.
Semi-Western Forehand

1-In general, preparation starts with the elbow.

Double-hand backhand
1-Shoulder rotations occur automatically when the racket is pulled backward with
both hands.

2-The hips and upper body turn back in the phase before the front step is taken. The
player transfers lincar momentum with the step forward.

3-The racket s lifted behind the body. The rotation of the hips begins.

2-As the opponent hits the ball, rotate around the front foot and continue by raising
the elbow (backward movement), rotating the shoulders in a coordinated manner.
3-The left hand can be used to pull the racket back and contribute to shoulder
rotation.

One-hand backhand

1-The player rotates from the ready position, as the hand and racket are in one place
as the ball approaches.

2-Either of two methods can be used when approaching the end of the racket
retrieval phase. First, the racket is lifted to shoulder height, rotated, the hand is taken
back, and the position is assumed. Second, the shoulder is rotated (in a half-U
shape) and, immediately afterward, the hand is raised and the back swing curve is
performed.

According to the height of the incoming ball, the racket and the wrist are lowered

below its level before it is hit, and the movement is assisted by bending the knees.

The racket is expected to meet the ball in front of and to the side of the body. The
contact point with Western grips is higher and closer to the body than with Eastern
and semi-Western grips.

The racket is expected to meet the ball in front of and to the side of the body. The
contact point with Western grips is higher and closer to the body than with Eastern
and semi-Western grips. During the stroke, the ball is struck in front of the front
foot.

‘The racket speed is as high as possible at the point of contact, and is adjusted for

the purpose of the stroke.

Once the acceleration phase of the racket has begun, it is necessary to move it along the right path. The path of the racket immediately before and after hitting the ball is a
straight line.

Good balance during the stroke requires that the head be upright and still, and the head and upper body move. It is also helpful to keep the arm at a comfortable distance
from the body during the forward swing to maintain control over the head of the racket when hitting the ball, and to hit the ball without leaving the line of flight.

‘The body weight is shified forward, and the arm is moved forward toward the target in  relaxed state. During the pursuit, there is  gradual deceleration of the body parts.
At the same time, if the stroke has a sufficiently high linear acceleration, the back leg moves to prepare the movement for the next stroke by assuming a position with the
foot in front.
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Assessed for eligibility
=52
Randomized (n=50)

Allocated to
intervention (n=50)

Excluded for injuries
(n=2)

[ ]
ULPTIw ULPT2w Control
(n=17) (n=17) (n=16)
Follow-up ULPTIw ULPT2w Control
(n=16) (n=16) (n=15)
Lostto follow-up (n=1) Lostto follow-up (n=1) Lostto follow-up (n=1)
ULPT1w ULPT2w Control
(n=16) (n=16) (n=15)
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Variables

TPY (years) y 600 350 (0.77)
TE (points) 2333 36.00 3109 (3.09)
_GDA (points) 24.00 74.00 43.65 (10.62)
GPA (points) 2600 .00 5118 (10.58)
TN (points) 3100 13100 9435 (17.70)

1CCO (points) 19000 2361.00 985.73 (528.36)
”Gw (points) [ s 30 2220 (7.97)

TPY, years of playing tennis; TE, technical evaluation; GDA, groundstroke depth
assessment; GPA, groundstroke precision assessment; ITN, international tennis-
level test score: ICCO, I-cord classification order: GW, games won.
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ULPT1w (n = 16) ULPT2w (n = 16) Control (n = 15) Between

Age (years) 15406 156410 15709
Experience (years) 3709 37408 35506
Height (cm) 1693469 168.1£6.0 1726445
Body mass (kg) 564+6.2° 57.4%8.1 627458
Body mass index (kg/m?) 196412 202419 201423 p=0101

ULPTw: group participating in one session per week of upper limb plyometric training: ULPTw2: group participating i two sessions per week of upper limb plyometric trai
‘Significantly different (p < 0.05) from control group.
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EG = experimental group; C

Topi

MT skl transfer to real game.

LCB in learning tennis skill.

Adaptations on skill acquisition,

MT intellectual disabili

Modified court and ball on the forchand.

Adaptations over time structure and

actions of play.

‘Examine racket sizes and ball

compressions.

Observe learning a motor task with

scaled material.

Differences in play structure between
ATP and Tennis 10s.

‘Adaptations in junior competition.

Courtsizes and net height in child
tennis players.

Scaled rackets on skill acquisition
primary school.

Lime court in the transition from orange

to green.

Courtand ball dimensions over playing

behavior.

Investigate racket sizes and ball

compression on the backhand.

Compare traditional and adapted

methodology.

Analyze Tennis 105 on the development

of motor skills.

Investigate adaptations in match

behavior and skill tests.

Examine redug

ns of net height on

‘match performance.

Describe the transition from green to

yellow ball,

Perspective of coaches on adapted

equipment.

Impact of a modified competition on

groundstrokes.

Study different arm segments as

determining variables,

Coaches’ perceptions of a modified

tennis campaign.

Adaptations over coordination and

variability.

Compare 2 adapted competitions on
serving in U10 players.

Modifying net height and court length

on technical-tactical,

Calculating pi ratios for adaptations in

junior sports.

Mini-tennis training on forehand

groundstrokes.

Find out experts’opinions on Play and
Stay

Influence of serve distance and net

height on biomechanics.

Ball and court adaptations on skill

learning in adults.

Racket size on serve biomechanics and

performance.

Net height and court size on self-eficacy

and effciency.

LCB versus standard balls in adults.

Sample and methods
N=16(7-10 years) in the EG / CG

N= 14 (5-11 years) in the EG/CG. §

sessions.

N =23 (8 years without experience). 5

weeks.

N =24 (18-40 years) in the EG / CG. 6

months, 3h twice a week.

N'= 8 (7-9 years with experience)

N =8 (8 years with experience) 16
matches (8 orange, 8 yellow)

=80 (6-8 years without experience).

Task with 3 conditions.

N'= 40 (9-11 years). Task with 2

conditions.

N=87 (67 elite players, 20 children)

N

0 (10 years). 40 matches: standard/

green.

N'= 16 (9 years). 4 conditions combining
ascaled court and net with the standard.

N =46 (Grade 1-2 PE). SR group, LR
‘group. 30min x 5 weeks.

N =24 9-10 years) 12 matches ona

green court and 12 on a lime court.

N =48 divided into 4 age groups (7, 8,9,
and 13 years). 35 matches.

N=20(8-9 years) in the EG and CG.

Red, orange, and green balls.

N'= 100 (7-10 years) in 2 EGs (orange &
green ball) and 2 CGs.

6 (7-9 years) in the EG and CG. 8

months of 2 x sessions/week.

N=16 (7 years) in the EG and CG.

8-week intervention 1h/week.

N'= 169 years) 4 matches per pair with

4 net heights.

N = 14 Brazilian club coordinators with

experience in programs.

N =20 coaches with experience in scaled

equipment.

N=20/(U10) 4 matches each, in

different net heights and court lengths.

N=21(6-9 years) in the EG and CG.
40 attempts at forhand.
N'= 114 (35 key figures from national

tennis associations and 79 coaches)

N =25 Forchand hitting task using 2

pieces of equipment: scaled and normal.

N =20 (U10) 80 matches services, 40 in
U10and 40 in adapted conditions.

N'=20(U10) 40 matches, 20 U10
conditions, 20 adapted conditions.

Federation guidelines compared to

children’s dimensions to calculate ratios,

N=44(6-8 years) 22 in the EG and
22in the CG.

N= 35 experts from federations

answered a questionnaire,

N

0 (9-12 years) 3 serves from 3
distances (red, orange, and green

courts).

4 university students. 6-week

training,

N'=9 (10 years) 3 serves, 3 racquet sizes.

N'=20. Assessed Perceived Physical
Ability + Self-Efficacy.

=24 (18-34 years). 24 matches.
Psychophysiological state and match
play.

Results

MT showed better transfer of skill

acquisition to real tennis than the CG.

LCB improved technique, length of

points, and hitting opportunities.

Adapted conditions improved rally
volume, technique, chances, success,
enjoyment, and commitment.

MT decreased the ansiety scale and
improved coordination.

LCB and reduced courts resulted in
higher speed, accuracy; and success

scores.

Orange court and ball:longer points,
fewer unforced errors, and a greater
number of strokes and winners.

Small racket + red ball: the best hitting
performance. Red balk: etter with a
small/medium racquet

Adapted equipment: stepped forward,
swang from botiom to top, correct
impact with the ball more often.

U9: scores were better when playing on a
smaller court.

Modified ball: faster raly speed, more
comfortable height shots, and at the net.
Yellow ball: more “high” shots.

Scaled net: more winners, more forced
errors, more shots at a comfortable
height, and a more aggressive style of
play.

SR: Improved both the forchand and
backhand and transferred the

the larger racket

Lima: the structure of play more similar
to adult game than the green court, more
forced errors and winners, more points
won with the 2nd serve, and ICT closer

toan adult,

Duration of points and number of
forehand strokes declined; variability of
play increased as age groups progressed.
‘The accuracy-speed variable was much
higher with scaled equipment. Low-
pressure balls resulted in more successful
shos.

‘The EG showed greater improvements
than the CG, both at the technical and
execution levels, s well a at the tactical

level

‘The EG improved more than the CG.
Children up to 10 benefit from the
“Tennis 105 because of the gradual
resizing of the materials.

EG: better stroke symmetry, more
backhand strokes, and fewer forhand
strokes. Higher backhand success rates,

ability, and technical proficiency.

Lower net height: improved serving
performance, more aggressive play,
faster rallies, more winners, and
decreased rally length.

Not possible to identify criteria; the
dlinical eye of the coach is the main
parameter for determining the
transition.

Emphasized that transitions should

be based on skill levels rather than age to
ensure adequate skill acquisition before
‘moving to the next level.

Modified competition: increased the
‘number of flat shots and a more
offensive style of play, but less variability

inshots.

Shoulder-racquet distance is a
determining variable. Adapted
equipment: more distal control in hand-
racquet distance.

Perceived Play and Stay campaign
increased and sustained participation,
facilitated skill development, and had a
positive effect on attitude.

Adapted materials: greater accuracy,
temporal stability of the swing, and
better coupling between the upper arm

and forearm.

Modified competition: more effe

serves, direct serves, unreturned serves,
and improved serving performance.
Modified condition: more variability,
shots close to the net, offensive play, and
greater serve effectiveness (fewer 2nd
serves).

Most children compete at larger sizes
than would be appropriate, particularly
younger ones. Girls' competitions are

better suited than boys.

‘The EG performed better on the post-

test than the CG, Significant differences
were found between the pre-test and
post-test

Most of them were aware of the rule
change, applied it, had access to
‘materials, and agreed it had a positive
impacton U10 players

Red conditions: more powerful, faster
serves, improved maximum angular

velocities of trunk and knee flexion.

LCB group: higher accuracy, rally
performance, technique control, speed,
direction, greater stability, and pace of
play.

Racket size: not influenced ball speed or
racket head speed. LR: increased

shoulder and elbow loads, raising the

risk of upper limb injury.
Reduced net height and court size:
higher self-efficacy and service

efficiency.

Green ball: higher HR, % HR, and
enjoyment, longer rallies, more
controlled pace, and lower perceived and

‘mental efforts.

= control group; MT = mini tennis; ATP = Association of Tennis Professionals; LCB = low compression balls; U10 = under 10 years old players; SR = scaled
racquet; LR = large racquet; HR = heart rate.





OPS/images/fpsyg-16-1536427/fpsyg-16-1536427-t005.jpg
Research area Studies

Farrow and Reid (2010), Buszard et al. (2014b), Buszard et al. (2020a), Larson and Guggenheimer (2013),
Hammond and Smith (2006), Buszard et al. (2014a), La (2017), Fitzpatrick et al. (2018), Kilit et al. (2023),
Prodan and Grosu (2017), Buszard et al. (2020b), Hardoy et al. (2011), Ciuntea (2018), Coldwells and Hare
(1994), Buszard et al. (2016b), Fauzi et al. (2021)

Skill acquisition and learning processes

Kachel et al. (2015), Limpens et al. (2018), Fitzpatrick et al. (2018), Sénchez-Alcaraz (2013), Bayer et al.
(2017), Fitzpatrick et al,, 2017, Kilit et al. (2024), Schmidhofer et al. (2014), Gimenez-Egido et al., 2020a,
Match performance
Gimenez-Egido et al. (2020b), Gimenez-Egido et al. (2023), Giménez-Egido et al. (2020c), Timmerman
etal. (2015)
Buszard etal. (2020b), Buszard et al. (2020¢), Broadbent et al. (2021), Fadier et al. (2023), Touzard et al.
Analysis of biomechanical variables
(2023)
Farrow and Reid (2010), Hardoy et al, 2011, Kilit et al. (2024), Gimenez-Egido etal. (2023), Timmerman
Influence on psychological variables TG0
etal. (2015

Perceptions and opinions of coaches and professionals Buszard et al. (2020a), Davies (2019), Cortela ctal. (2019), Martinez-Gallego et al. (2022)
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Category

Inclusion
criteria

Exclusion
criteria

Type of study
Language

Methodological design

Article, review article

English or Spanish
Interventional or

empirical

Book, book chapter,
systematic reviews

Other languages

Reviews, without

intervention
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Population

Exposure

Comparison

Outcome

Study design

Inclusion criteria Exclusion criteria

“Tennis players under 10, 12, and 14 years old with or without experience.
‘Tennis players over 14 years old with experience.
Players of all ages with disabilites.
Adult players with experience.
Adult novice tennis players.
‘Tennis coaches without experience in adapted conditions.
“Tennis coaches and professional experts with experience.

“Transversal studies (less than a week of exposure).
Short-term studies (1-4 weeks of training). Without exposure to adapted conditions.

Long-term studies (more than 5 wecks of train

Playing tennis with adapted conditions/materials compared to non-adapted conditions
or standard materials.

Results regarding the influence of adaptations on physical, biomechanical,technical-
tactical, or psychological variables.

Opinions of coaches and experts on adapted equipment.

Interventional or experimental quantitative studies.

Reviews and summaries without intervention.
Selective studies (quantitative or qualitative).

Articles where no original data were analyzed.
Observational studies.
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Question number

Author (year)

Coldwells and Hare (1994) + = + NR + + + + + = 7
Hammond and Smith (2006) + + + + + + + + + + 10
Farrow and Reid (2010) + + + = + + + + - - 7
Hardoy etal. (2011) + - + + + + + + - + 8
Larson and Guggenheimer (2013) + + + + + + + + + + 10
Sanchez-Alcaraz (2013) + + + NR + + + + - - 7
Buszard et al. (2014a) + + + - + + + + - - 7
Buszard etal. (2014b) + + + + + + + + + - 9
Kachel et al. (2015) + + + NR + + + + + - 8
Timmerman et al. (2015) + + + NR + + + + - + 8
Buszard etal. (20162) + + + + + + + + + + 10
Bayer etal. 2017 + + + + + + + + - - 8
Fitzpatrick et al. (2017) + + + + + + + + + + 10
Prodan and Grosu (2017) + + + + + + NR + - - 7
Sanz (2017) + + - - + - + + - - 5
Schmidhofer et al. (2014) + + + + + + + + - - 8
Ciuntea (2018) + + + NR + + NR + - - 6
Fitzpatrick et al. (2018) + + + + + + + + + - 9
Limpens etal. (2018) + + + + + + + + + + 10
Cortela etal. (2019) + + + NR NR - NR + + - 5
Davies (2019) + + + + NR = NR + = = 5
Giménez-Egido et al. (2020¢) + + + + + + + + - - 8
Buszard etal. (2020¢) + + + + + + + + - - 8
Buszard et al. (2020) + + + + + + + + + + 10
Buszard et al. (2020b) + + + + + + + + + + 10
Gimenez-Egido et al. (2020a) + + + NR + + + + + + 9
Gimenez-Egido et al. (2020b) + + + + + + + + + - 9
Broadbent etal. (2021) + + + + + + + + + + 10
Fauzi etal. (2021) + + + + + + + + + + 10
Fadier etal. (2023) + + + + + + + + + + 10
Martinez-Gallego et al. (2022) + + + + + NR + + + + 9
Kilitet al. (2023) + + + NR + + + + + + 9
Touzard et al. (2023) + + + + + + + + + + 10
Gimenez-Egido et al. (2023) + + + NR + + + + + + 9
Kilitet al. (2024) + + + + + + + + + + 10

NR = not recorded; + = meets criter foes not meet criteria. Questions: (1) Was the objective of the study clearly stated? (2) Was the relevant precedent lterature reviewed? (3) Was the
sample described in detail? (4) Was the sample size justified? (5) Was the design appropriate to the research question? (6) Were the results reported in terms of statistcal significance? (7) Were
the methods of analysis appropriate o the research design? (8) Were the conclusions appropriate given the findings of the study? (9) Are there implications for future research given the results
of the study? (10) Did the authors acknowledge and describe the limitations of the study?
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1. Benefits of TT

2. Facilitators for the application of TT 0.8+

3. Barriers to the application of TT ~0.16* -

4. Difficulties in applying PE content 010 —027 011

5. Positive attitudes toward racquet sports 0497 032 —028%* ~004

T, table tennis; PE, physical education.
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CFl T AIC  Chi-square RMSEA
5F Model 0934 | 0923 343383 197.383 0.030

1 F Model 0462 0342 568658 442,658 0.083

5 F, five-factor; 1 F, one-factor.
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BootSE Percent

Total 0222 0.057 0111 0333 100%
Direct effect 0.109 0.054 0.002 0215 49.1%

AB—PSS - PSB. 0113 0.042 0.042 0.209 50.9%
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Match outcome Variable Pre median (IQR) | Post median (IQR) Pre vs. Winning Winning Winning
post- vs. losing | vs. losing | vs. losing

measure players players players

pre post pre-post
ES ES ES
1.60 (75)

1.70 (.60)
143 (29) 731 | 070 | 328 | .41 | 323 | 143 | a24 | 222

‘Winning player 1.50 (:60)
130 (:40)

Losing player
Winning player sA 129 (43)

Losing player 143 (54) 150 (1.32) 020 | 475
Winning player sc 3.20 (.60) 3.20 (.60) 746 | 066 | 123 | 222 | 015 | 353 | 093 | 242
Losing player 3.00 (40) 300 (80) o4 | 503 |

Winning player | STA 550 (3.00) 6.00 (5.00) 022 | 466 | 338 | 138 | 112 | 229 | 192 | 188
Losing player 600 (5.00) 850 (7.00) 001 | 685

CA, cognitive anxiety; SA, somatic anxiety; SC, self-confidence; STA, state anxiety: p, p-value; ES, effect size.
*5 < 05.
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Mean + SD Paired samples comparison Effect size

Pretest Posttest Rel. diff. (%) t-test (p-value) Mean difference (95% Cl) d (descriptor)

TN (a.u) 215902410 | 23480 =21.93 7.98 = 6.07 5.40 (<0.001) 18.90 (11.58-26.22) 082 (moderate)
VOsmax (ml/kg/min) 4533 £2.05 4863 +2.25 6.77 121 22.46 (<0.001) 3.30 (2.99-3.61) 1.53 (large)
5m sprint (m) 1.14 £ 0.05 1.08 £ 0.05 6.32+3.10 9.28 (<0.001) 0.07 (0.05-0.08) 1.20 (large)
10 m sprint (m) 216+0.10 2.06+0.08 466+ 152 1290 (<0.001) 0.10 (0.08-0.11) 1.10 (moderate)
20 m sprint (m) 3.61+0.21 345+021 4.66 + 1.38 14.90 (<0.001) 0.16 (0.14-0.18) 0.76 (moderate)
RSAmean (5) 657 +0.11 637 +0.15 324+ 188 7.64 (<0.001) 0.20 (0.15-0.26) 1.52 (large)
T-drill (s) 125720.16 1226+021 2552097 | 1172 (<0.001) 1031 (026-037) 1,66 (large)

Rel. diff, relative difference; ITN, international tennis number; VO;.rs, Maximal oxygen uptake; RSAm,n, mean repeated sprint ability; 95% C1, 95% confidence intervals;
4 Coben's o affect s
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Measures (range) Pre-test Pressure test

No contraction Contraction No contraction Contraction
VEx (m) 0.92(031) 0,83 (025) 0.98 (0.45) 0.78 (0.24)
VEy (m) 0.60(022) 0.62(0.21) 0.60 (0:21) 0.59(0.16)
BVE (m) 112(031) 105 (0.27) 117 (0.44) 0.99(0:24)
Ball speed (km/h) 112995 111.2(105) 1163 (107) 1152(117)
Racket speed (km/h) 125.6(11.6) 127.7 17.7) 127.1(11.5) 1285(18.1)
Impact height (m) 246 (0.14) 250 (0.15) 247 (0.13) 251(0.15)

SD, standard deviation; VE, variable error; BVE, bivariate variable error; m, meter; km/h, kelometer per hour.
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Pre test Post test

response response

time (ms) time (ms)
Same opponent group 734.82 (£296) 463.59 (£257)
Various opponents group 584.42 (£229) 43124 (£221)*
Control group 68734 (£327) 589.36 (£282)"

*Shows a significant difference between the mean response time in pre-test and post-test.
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CA, cognitive anxiety; SA, somatic anxiety; SC, self-confidence; STA, state anxiety; W, winner; GFE, generator of forced error; FE, forced error; UE, unforced error.

“p<.05.
**n < 0L





OPS/images/fspor-06-1393980/fspor-06-1393980-t004.jpg
Winning players

STA

w

Losing players
STA W
cA 6027 — 586" 285 —146 433 180 -131
SA 1 —a12* 619" -233 089 189 —167
sC 1 -4 240 —247 -203 049
STA 1 -313 182 227 -299






OPS/images/fspor-06-1393980/fspor-06-1393980-t005.jpg
Winning players
W

Losing players
STA W
cA 483 -377 492 —195 274 643 —402
sA 1 -314 264 -410" 106 162 384
sC 1 -254 —007 -155 -256 —076
STA 1 —382 047 240 —418"






OPS/images/fspor-06-1393980/fspor-06-1393980-t006.jpg
Winner shot

Winner
shot

Winning players

Generator of
forced error

Forced
error

Unforced
error

Generator of
forced error

Forced error

Unforced
error

‘Winner shot

Winner
shot

Losing players

Generator of
forced error

Forced
error

Unforced
error

Generator of
forced error

Forced error

Unforced






OPS/images/fspor-06-1393980/fspor-06-1393980-t002.jpg
Variable Winning Losing
players players

Median | IQR | Median | IQR

W/UE

(W + GFE)/UE
WI(FE + UE)

(W + GFE)/(FE + UE)

W, winner; GFE, generator of forced error; FE, forced error; UE, unforced error; SD,
standard deviation; p, p-value; ES, effect size.
*n < 05.





