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Abstract  
The aim was to describe development of a process-oriented 
instrument designed to assess the golf swing and putt stroke, and 
to assess the instrument’s discriminative validity in terms of age 
and reliability (intra-rater and re-test). A Delphi consultation 
(with golf industry professionals and researchers in movement 
skill assessment) was used to develop an assessment for each 
skill based on existing skill assessment protocols. Each skill had 
six components to be marked as present/absent. Individual 
scores were based on the number of performance components 
successfully demonstrated over two trials for each skill (poten-
tial score range 0 to 24). Children (n = 43) aged 6-10 years (M = 
7.8 years, SD = 1.3) were assessed in both skills live in the field 
by one rater at Time 1(T1). A subset of children (n = 28) had 
consent for assessments to be videoed. Six weeks later 19 chil-
dren were reassessed, five days apart (T2, T3). An ANOVA 
assessed discriminative validity i.e. whether skill competence at 
T1 differed by age (6 years, 7/8 years and 9/10 years). Intraclass 
correlations (ICC) assessed intra-rater reliability between the 
live and video assessment at T1 and test-retest reliability (be-
tween T2 and T3). Paired t-tests assessed any systematic differ-
ences between live and video assessments (T1) and between T2 
and T3. Older children were more skilled (F (2, 40) = 11.18, p < 
0.001). The live assessment reflected the video assessment (ICC 
= 0.79, 95% CI 0.59, 0.90) and scores did not differ between 
live and video assessments. Test retest reliability was acceptable 
(ICC = 0.60, 95% CI 0.23, 0.82), although the mean score was 
slightly higher at retest. This instrument could be used reliably 
by golf coaches and physical education teachers as part of sys-
tematic early player assessment and feedback.  
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Introduction 
 
Fundamental movement skills (FMS) such as running, 
catching and jumping are considered the foundations of 
physical activity (Gallahue et al., 2012). Once a child has 
developed FMS mastery he/she theoretically should be 
able to progress to developing general motor literacy and 
potentially sports specific skills (Clark and Metcalfe, 
2002). For instance, once a child has mastered a ‘kick’ 
he/she can then develop specific types of kicks used in 
different sports (e.g. a ‘punt’ kick in Australian Football, 
or a ‘soccer’ kick in Football). Likewise, the movement 
mastered in an overhand throw is integral to perfecting a 
tennis serve or throwing to a cut-off in baseball or soft-
ball. In this sense, FMS can be termed ‘generic’ move-

ment skills with the possibility that these can be subse-
quently fine-tuned for specific sports applications (Clark 
and Metcalfe, 2002; Gallahue et al., 2012; Seefeldt, 
1980). 

When aiming to assess FMS improvement, a com-
bination of object control (involving the reception or 
propulsion of an object with either the hand or foot), lo-
comotor (travelling from one point to another) and bal-
ance skills (e.g. twisting, turning, and bending) are gener-
ally assessed (Henderson et al., 2007; New South Wales 
Department of Education and Training, 2005; Ulrich, 
1985). Process-oriented instruments (e.g. Test of Gross 
Motor Development-2, TGMD-2 (Ulrich, 2000)) assess 
the components or critical elements of each skill consid-
ered important to master the skill rather than the outcome 
of the skill execution itself (such as time, distance, accu-
racy, or number of successful attempts) (Burton and Mil-
ler, 1998). Process-oriented instruments are typically used 
when evaluating FMS (Morgan et al., 2013) as they are 
more effective in identifying skill deficits, which allows 
for identification of skill critical elements to focus on for 
an outcome improvement. Process-oriented assessment of 
FMS can be characterised by the use of a series of these 
critical elements, recorded by an assessor as either 
‘achieved’ or ‘not achieved’. Therefore process-oriented 
measures may be more salient for child skill assessments 
as the information can be used to inform the teacher or 
coach which specific skill components need practice and 
therefore they can give specific ideas for improvement 
(Hands, 2002). Moreover there is some evidence that 
process and product movement skill assessment scores in 
children are not highly correlated (Logan et al., 2011), 
showing that to some degree they are assessing different 
things, although the literature in this area is limited (Stod-
den et al., 2008).  

A critique of this assessment type is that the ‘ei-
ther/or’ dichotomy may not allow for children’s progres-
sion in their skill development, with floor and ceiling 
effects also a risk (Gallahue et al., 2012). For example, 
the strike in the TGMD-2 includes the component: ‘Steps 
with non-preferred foot’; marked as ‘achieved’ or ‘not 
achieved’. Whereas, if using a developmental sequence 
approach to assessment, four levels of ‘stepping’ could be 
distinguished in a strike (i.e., 1. No forward step, 2. For-
ward step with ipsilateral leg, 3. Forward step with the 
contralateral leg, and 4. Long forward step with the con-
tralateral leg (Langendorfer, 1987). Rating the child using 
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a dichotomous marking system would mean the child 
would be classified as either ‘level 1’, or any of the next 
three levels, resulting in the test only being able to dis-
criminate at a low level.  Nevertheless, if one of the as-
sessment aims is to discriminate between low and some-
what moderately skilled individuals, the use of such pro-
cess-oriented instruments are well justified. 

Effort is occurring at a national level in certain 
countries to encourage children into golf.  For example, in 
America, The First Tee, a non-profit USA organization 
(Program descriptions http://www.thefirsttee.org Ac-
cessed on 22nd August 2014) provides guidance to 
schools, communities, and parents in ways to increase 
young children’s golf exposure. Similarly, Australia has 
MYGolf!, a National junior golf program 
(http://www.mygolf.org.au/, Accessed 7th August 2014). 
Yet in order to evaluate early level golfing proficiency, a 
basic or fundamental process-oriented assessment is 
needed to identify skill deficits and diagnose errors (Win-
nick, 2009). Coaches, teachers, and parents could use 
assessment results to provide feedback that aligns with 
specific errors that the young golfer needs to improve.  
However, as coaching of young golfers may be delivered 
by individuals from a range of backgrounds, process-
oriented assessments need to be simple enough to ac-
commodate coaches, teachers, and parents whose golf 
knowledge varies from novice to expert.   

While there are instruments which assess a range 
of FMS, there are no published reliable and valid process-
oriented skill assessments to assess children’s golf strik-
ing ability. A recent systematic review of tests examining 
skill outcomes in sport, (Robertson et al., 2014) highlight-
ed only three golf tests with documented reliability and/or 
validity measures, none of which have been tested in 
children. Additionally, these tests could all be considered 
product assessments (outcome score), with the first (un-
named) designed to assess putting and pitching and tested 
in adult males (Porter et al., 2007) and the second and 
third (the ‘Nine-ball skills test’ and ‘Approach-iron skills 
test) both reported using elite and sub-elite adult males 
(Robertson et al., 2012; 2013).  

The First Tee has developed sample product-
oriented assessments for children (i.e. a test for a 9-10 
year old can include whether a child can hit the fairway 
every 2 out of 5 shots with a wood, hit the green every 2 
out of 5 shots with an iron and complete 9 holes under 
two hours, (http://www.thefirsttee.org). Whilst immediate 
knowledge of results (Schmidt and Wrisberg, 2008) can 
be motivating to players (Deci and Ryan, 2008), these 
product tests provide limited diagnostic information for 
stakeholders interested in improvement of young golfers. 
Process-oriented evaluations targeted towards physical 
education teachers typically informally evolve from the 
development of a list of critical elements (Graham et al., 
2013; Hopple, 1985; Rink, 2009). Thus, given the rising 
interest in youth golf participation, the purpose of this 
study was to develop an age-appropriate, process-oriented 
assessment for children’s golf strike and putt strokes 
based on similar FMS assessment protocols.  
 
Methods 

Instrument development 
Rather than develop a new assessment approach potential-
ly not compatible with established assessment models, we 
adopted the TGMD-2 format; a common process-oriented 
assessment of FMS competency in children (Ulrich, 
2000). The TGMD-2 assesses FMS competency in 12 
skills (one of which is a strike) and has been validated for 
use in 3 to 10 year old children (Ulrich, 2000). Briefly, 
the TGMD-2 assessment protocol includes demonstrating 
each skill to the child prior to the child completing two 
trials for each FMS (Ulrich, 2000). The number of com-
ponents performed correctly is summed to produce a total 
score for each skill, and these can be summed for a total 
FMS score.  

The fundamental skill used in golf is a strike, 
therefore the TGMD-2 provided a starting point in terms 
of the strike assessment. The TGMD-2 assesses ‘Striking 
a Stationary Ball’ using a baseball bat and the skill com-
ponents that are assessed are in line with this type of 
strike. For example, component 2 of the TGMD-2 strike 
is: ‘Non-preferred side of body faces the imaginary tosser 
with feet parallel.’ The third version of the TGMD (due 
for release in 2015) also includes this assessment with 
some slight changes. In addition, the TGMD-3 will assess 
the ‘One Hand Forehand Strike of a Self- bounced Ball’ 
as it was recognised by the developer that this strike is 
popular in many sports around the world (e.g. tennis, 
badminton) (Personal Communication, Professor Dale 
Ulrich 27th November 2013). However, the one-hand 
forehand strike assessment does not include component 2 
of the TGMD-2 two-handed side strike as it would not be 
appropriate to the one-hand side strike (i.e. the non-
preferred hip/shoulder is not required to be facing straight 
ahead for a one hand forehand strike). Thus, although 
both forms are considered fundamental strikes, they can 
both be considered context-specific as they are evaluated 
in a manner according to the form and sport for which 
they are associated. Therefore, to evaluate the two most 
common strikes undertaken in golf, the fairway swing and 
putt, context specific fundamental assessments were de-
veloped using the TGMD 2 and 3 assessment formats as 
the guide.   
 
Delphi 
Convening an expert panel is a common method used to 
guide the development of sports skill assessments 
(Robertson et al., 2014) and can be used to determine 
content validity of the assessment; whether a test is a 
measure of skills relevant to a particular activity (Barrow 
et al., 1989; Sireci, 1998). Participants in the expert panel 
were sought via author contacts and comprised of two 
groups, i) 13 researchers (including Authors 1, 3, 4) and 
ii) six golfing experts/professionals identified and com-
piled from a governing body for the sport in Australia 
’Golf Australia’ (Research and Development -Author 2, 
High Performance Director, Technical Director, Golf 
Development Director, Junior Development Manager and 
the Tournament Preparation Consultant). Inclusion crite-
ria  for  researchers  were  to  have  published  interna-
tionally and/or  be  currently conducting a PhD in the area 
of children’s  movement  skill  assessment.  The    golfing  
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       Table 1. Golfing experience profile of 10 Researchers (and 3 authors).  
Competency N  Current Playing  N Coached others  N Received coaching N 
Basic understanding 4 Never or rarely play 

Golf 
3 No experience coaching 

others 
12 Never received coach-

ing 
4 

Average player 6 Odd social game (e.g. 
a few times a year) 

7 Do coach (or have taught) 
but have no qualification 

1 Small amount of coach-
ing (few lessons) 

7 

Reasonably compe-
tent 

2 Play when I get a 
chance (around once 
or twice a month) 

1 Professional coach (not at 
state or national level) 

0 Some regular coaching  1 

Very competent 
AND/OR I play struc-
tured competitive  

1 Regular games sched-
uled (weekly or more) 

2 AAA rated coach (for 
Australian-based re-
spondents) or equivalent 
for US respondents 

0 Extensive coaching 1 

 
experience of the researchers in terms of current playing, 
coaching others and being personally coached is present-
ed in Table 1. Golfing experts needed to fulfil at a mini-
mum the highest criterion levels shown in Table 1. 

A Delphi process was used to refine components. 
Researchers were initially individually emailed a prelimi-
nary test design document to comment on whilst the Golf 
Australia panel contributed to the same document via a 
group discussion. The initial document outlined the aim to 
develop a process-oriented assessment for both the golf 
swing and the golf putt with the intention that these be in 
line with the TGMD (in terms of having a number of 
components that are achieved or not achieved over two 
trials). The main purpose of the new assessments was 
described as ‘to see if children have the core components 
(critical elements) needed to perform the respective skills 
to a basic level’. A copy of the TGMD-2 strike assess-
ment and the proposed TGMD-3 strike assessments were 
presented for background.  Following this, recommended 
components to be assessed within each of the golf skills 
drafted by Author 1 (based on experience using the 
TGMD-2), and Author 2 (based on experience with golf 
assessment) were specified for critique as appropriate. 
Feedback was also requested on draft instructions for the 
skill execution. Table 2 shows initial draft instructions 
and skill components for each skill.  

Feedback from both researchers and golf coaches 
on the golf swing and putt was collated and is presented 

in Table 3. In general, panel members who recommended 
the most changes were those with both research and golf 
experience. Those researchers without golf experience 
contributed few minor recommendations. Table 3 also 
lists potential concerns with each skill component and 
how these concerns were addressed. Accordingly, Au-
thors 1 and 2 drafted a new version based on this feed-
back which was redistributed to all researchers individual-
ly and back to the golf expert panel to assess any further 
changes.   

The critique at this next point relevant to both as-
sessments were clarifying modified equipment would be 
used; specifying ball placement, specifying a basic grip, 
and changing the order of the hit and follow through. One 
comment was that it may be difficult to assess reliably in 
the field whether a participant’s eyes were focused on the 
ball throughout the whole skill. Changes specific to the 
swing included: clarifying the height that the club reaches 
in the swing and that after follow through, the weight 
transfer is reflected by weight seen on the front foot. 

Changes specific to the putt included: specifying in 
instructions that the ball is to land near the target, specify-
ing the head is ‘still’ in the putt (rather than ‘relatively 
still’), reducing the 30 degree leeway for the ball direction 
to 15 – 20 degrees and clarifying a pendulum movement 
in the follow through. All suggestions were accommodat-
ed. The grip was changed for the swing, but not the putt, 
as the golf panel suggested the putt can be

 
Table 2. Draft instructions and skill components to be assessed in the two golf skills presented for feedback 

Skill Materials Directions Performance Criteria 
Striking a golf 
ball (golf swing) 

A plastic golf 
ball and a golf 
club  

Hand the golf club and ball 
to child. Tell child to place 
ball on the ground. Tell 
child to hit the ball hard, 
straight ahead. Point 
straight ahead. Repeat a 
second trial.   

1. Hands together on golf club with palms facing each 
other; the back of the left palm and the palm of the right 
face the target 
2. Child’s non/preferred hip/shoulder faces straight ahead 
3. In starting position the back is straight, hips bent slight-
ly forward and the feet are about shoulder width apart. 
4. Child takes a high (club head above shoulder height) 
backswing with the club and the club follows through high 
towards non preferred shoulder. 
5. Hits ball sending it straight ahead. 

Putting a golf 
ball 

A plastic golf 
ball and a golf 
putter 

Hand the putter and ball to 
child. Tell child to place 
ball on the ground. Tell 
child to hit the ball softly 
to finish as close as possi-
ble to a cross placed on 
ground 5 metres away. 
Repeat a second trial.   

1. Palms together on putter; the back of the left palm and 
the palm of the right face the target 
2. Child’s non/preferred hip/shoulder faces straight ahead 
3. In starting position the back is curved slightly, hips bent 
slightly forward and the feet about a shoulder width apart. 
4. Child takes a small backswing (club head remains lower 
than knee) with the club and club follows through along 
ball trajectory 
5. Taps ball softly sending it rolling towards target. 
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Table 3. Feedback on Version 1 of golf swing and golf putt assessments. 
Aspect Feedback for both golf swing and 

golf putt 
Feedback specific to 
putt 

How concerns were addressed 

Instructions Need to specify a distance for the 
swing. 

Range of opinion on 
distance, some thought 
too far, some thought 
proposed distance was 
adequate.  

Specified distance for swing and reduced 
putt distance to 5 metres.  

Equipment Use of plastic ball not supported, 
suggestion for a foam ball. Mid iron 
suggested for a club. 

Putter suggested for a 
club.  

Changed equipment to foam ball and mid 
iron. Changed equipment to putter. 

Grip No agreement on having a certain 
type of grip. 

 Removed type of grip as an assessed com-
ponent. 

Alignment There was some confusion over the 
wording: ‘child’s non-preferred 
hip/shoulder faces …’ 

 Changed the wording for this component 
but also included this wording in brackets 
as this is similar to the TGMD wording. 

Stance In the stance it is the waist that bends 
not hips. 
In the stance the knees are slightly 
bent. 
 

 Changed to ‘bends at waist’. Did not in-
clude knees slightly bent as it was felt that 
component was trying to address too many 
‘features’. Tried to select the most im-
portant aspects for the stance. 

Focus Focusing on ball seen to be im-
portant. 

 Added an extra component to do with 
‘focus on the ball’. 

Swing Separating the backswing and follow 
through was seen as important by 
some, although others were not sure 
if this is most important for new 
players.  
 
Non-dominant hand should remain 
relatively straight in the swing  

Fluidity of stroke as 
important. 
 

Separated backswing and follow through 
into different components.  
Incorporated fluidity of stroke, i.e. ‘…in a 
smooth rhythm without break’. 
 
Not included non-dominant hand as rela-
tively straight, as it would add another 
‘feature’ to that component. Tried to select 
most important aspects for the backswing. 

Weight 
Transfer 

Assessing weight transfer raised as 
important. 

 Addressed this by adding in a ‘finish point’ 
in the follow through for the body, which if 
achieved would mean weight transfer has 
occurred. 

Outcome Ball does not have to be hit straight. Ball rolling and not 
bouncing seen as im-
portant in the Putt 

Clarified and a guide given as to what 
‘relatively straight’ means.  

 
performed well with a range of grips. Instead of adding 
ball placement as a component to be assessed (as this 
would have meant three critical features were being 
scored for the ‘start’ component) it was decided the asses-
sor would place the ball leaving the child to determine 
their position. Also, the degrees specifying direction were 
replaced with clock terminology (i.e. 11pm to 1pm) for 
simplicity.  
 
Reliability with gold standard 
Authors (1 and 2) then rated five videos of children per-
forming the golf swing and five videos of children per-
forming the golf putt. In keeping with study scope, these 
were videos of beginner, not elite golfers. One rater expe-
rienced in using the TGMD-2 (Barnett et al., 2014) (but 
with no golfing experience) was then trained (2 hours) in 
assessing the newly developed golf skills. This rater inde-
pendently rated the five videos of the golf swing and five 
videos of the golf putt to assess reliability with the ‘gold 
standard’. Percent agreement (number of components in 
agreement/total number of assessable components x 100) 
was 88% (swing) and 78% (putt). Whilst this is reasona-
ble, each case of disagreement (except one) was with 
component 2 (C2; (putt 33%, swing 50%) or component 3 
(C3; putt 50%, swing 75%). Assessing ‘a straight back’ as 

part of C2 in each skill was problematic (e.g. are slight 
rounded shoulders or hyper back flexion permissible?) as 
was assessing whether the eyes were on the ball as indi-
cated by the head remaining  ‘still’ (putt) or ‘relatively 
still’ (swing). As a result these components were further 
revised to improve reliability. Tables 4 and 5 present the 
revised final version of the skill assessments with all 
changes underlined.  
 
Sample 
A total of 43 children from one school aged from 6-10 
years (M= 7.8 years, SD= 1.3) were assessed using the 
revised format. This age range was chosen as it can be 
considered the first stage at which golf could be intro-
duced and is also within that validated by the TGMD 
(ages 3-10). Parents consented and ethics approval was 
gained (school governing body and the University). No 
child had prior experience (organised lessons) in golf. 
Children were shown a physical demonstration of each 
skill. Each participant had the opportunity for a practice 
trial and were then assessed twice for each skill by Author 
2 as per the TGMD-2 protocol (Ulrich, 2000). Scores for 
both skills were summed  for  each  child  resulting  in a 
potential score range of 0-24.  
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Table 4. Final version of the golf swing with revised performance criteria (underlined).  
Skill Materials Directions Golf Swing Performance Criteria T1 T2 Score 
Striking a golf ball 
(golf swing) 

 
 

A foam golf 
ball, a golf club 
(mid-iron junior 
size). Have both 
right and left 
hand iron avail-
able. At least 55 
metres clear 
space. 

Place ball on the 
ground at a marked 
spot. Hand the golf 
club to child. Tell 
child to hit the ball 
straight ahead to 
finish as close as 
possible to a cone 
placed on ground 50 
metres away. Point 
straight ahead to 
cone. Repeat a 
second trial.   

C1. ‘Start’ 
 

Both hands on golf club 
(non-dominant hand 
towards the end of the 
grip, dominant hand 
towards the shaft). 

   

C2. ‘Stance’ Child side on to intend-
ed target (i.e. 
non/preferred 
hip/shoulder faces 
towards target). Slight 
bend at waist and feet 
about shoulder width 
apart. 

   

C3. ‘Focus’ 
 

Head relatively still 
with eyes focused on 
ball until after ball 
release. 

   

C4: ‘Back-
swing’ 
 

High backswing with 
the club (i.e. club head 
above shoulder with 
shaft parallel to 
ground). 

   

C5. ‘Hit’ 
 

Contacts ball sending it 
generally straight ahead 
(no more than 10am-
2pm degrees left or 
right) towards the tar-
get. 

   

C6. ‘Follow 
through’ 
 

Club follows through 
towards non-preferred 
shoulder (club head at 
least to chest level), and 
in finish position child 
is facing target with 
weight on front foot 
indicated by a raising of 
back heel.  

   

Skill Score  
 
Discriminate validity and reliability (intra-rater and 
test retest) 
A one-way ANOVA was used to test whether skill com-
petence differed by age (11 children aged 6 years), (15 
children aged 7/8 years) and (17 children aged 9/10 
years). Where relevant, Tukey’s post-hoc comparisons 
were undertaken to assess where any identified differ-
ences lay.   

Intra rater reliability, the level of agreement of a 
single observer on multiple assessments/scoring (Streiner 
and Norman, 2008), was assessed on 65% of children (n = 
28). These children had consent to being video recorded 
during the assessment with the same rater assessing the 
videos two weeks after the live assessment. A one way 
random effect (when people effects are random) ICC (1, 
k) was conducted to assess intra-rater reliability between 
the live and video assessment for the sum of the golf 
skills. A paired sample t-test assessed any systematic 

differences between assessments. Nineteen of the children 
were also assessed for test retest reliability using a one 
way random effects model at two separate times (5 days 
apart) six weeks after the initial test. Smaller numbers 
were due to end of term absences. ICC values <0.4 were 
rated as poor, ≥0.4 to <0.8 as moderate and ≥0.8 as excel-
lent (Helmerhorst et al., 2012).   
 
Results 
 
There was a normal distribution with no child scoring 
close to the minimum or maximum score (range 6-21). 
Skill competence differed significantly across the three 
age groups, (F(2, 40) = 11.18, p < 0.001). Tukey post-hoc 
comparisons of the mean total scores across three age 
groups indicated that 6 year olds (M = 10.36, 95% 
CI[8.60, 12.12]) were significantly less skilled than 7/8 
9/10  year  olds  (M  =  15.53, 95% CI [14.18, 16.88]), p <  
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Table 5. Final version of the golf putt with revised performance criteria (underlined).  
Skill Materials Directions Golf Putt Performance Criteria T1 T2 Score 

Putting a golf ball 

 

A foam golf 
ball, golf 
putter, cone 
and at least 
6 metres of 
space. 
 
 

Place ball on 
the ground at a 
marked spot. 
Hand putter to 
child. Tell child 
to hit the ball 
softly to finish 
as close as 
possible to a 
cone placed on 
ground 5 me-
tres away. 
Repeat a se-
cond trial.   
 

C1. ‘Start’ Child side on to intended target 
(i.e. non/preferred hip/shoulder 
faces towards target). Both 
hands on putter (grip not 
important). 

   

C2. ‘Stance’ Back has slight bend at waist and 
feet about shoulder width apart. 

   

C3. ‘Focus’ 
 

Head still with eyes focused on 
ball until after ball release. 

   

C4. ‘Back-
swing’ 
 

Small backswing with the putter 
(i.e. lower than knee.) 

   

C5. ‘Hit’ 
 

Contacts ball and sends smooth-
ly (i.e. without bounce) in gen-
eral direction (no more than 
11am-1pm degrees left or right) 
of the target. 

   

C6. ‘Follow 
through’ 
 

The plane of the putter is to-
wards the target in a smooth 
rhythmic pendular motion with-
out break. 

   

Skill Score  
 
year olds (M = 13.73, 95% CI [11.98, 15.49]), p = 0.013, 
and, 0.001. The 7/8 year olds (M = 13.73, 95% CI [11.98, 
15.49]) showed no skill differences when compared to 
9/10 year olds, p = 0.185. The ICC for intra-rater agree-
ment indicated close to excellent agreement (ICC = 0.79, 
95% CI 0.59, 0.90) (Nunnely and Bernstein, 1994, 
Helmerhorst et al., 2012). The mean total golf score did 
not significantly differ between intra-rater assessments (M 
live assessment = 13.32, SD = 3.36, M video assessment 
= 13.14, SD = 2.69, p = 0.668). Test retest reliability on 
19 children indicated moderate stability (ICC = 0.60, 95% 
CI 0.23, 0.82). The mean total golf score was significantly 
higher on the five day retest (M difference 1.42, SD 2.46, 
p = 0.021). 
 
Discussion 
 
The purpose of this paper was to describe the develop-
ment of an age-appropriate process-oriented assessment 
instrument for children’s golf swing and putt strokes. A 
Delphi process was used to develop assessment compo-
nents for each skill based on the TGMD assessment pro-
tocols. The final instrument did not have floor and ceiling 
effects and appeared to discriminate based on age, reflect-
ing developmental skill acquisition. In other words, as 
children become older they generally performed better on 
the test which is what we would expect to see if the in-
strument had discriminant validity by age. Whilst the 
mean difference between 7/8 year old and 9/10 years olds 
was not statistically significant, the difference of 1.8 
points suggests a larger sample may have greater power to 
detect a statistical difference. This age difference pattern 
also reflects the TGMD-2, where the increase in object 
control raw score means is steeper in the younger years 
(ages 3 to 6), starts to plateau in the middle years (ages 
7/8) and flattens more in the older years (ages 9/10) 
(Ulrich, 2000). Importantly, the assessment was reliable 
when compared with video assessment, indicating the 

instrument can be used in the field to assess children live 
without the need for video analysis. We also found that 
the instrument had moderate stability over time, although 
there was a significant increase in performance equivalent 
to a child doing approximately one more component on 
one trial for one skill. This could have been the result of 
the tests being five days apart perhaps contributing to a 
slight learning effect. Constraints in the school setting 
limited our timing and sample size for this aspect.  This 
testing was performed in the final week of school term 
and some students were absent, thereby limiting the sam-
ple size for this testing.  

The study strengths are the rigorous Delphi consul-
tation process used in the instrument development draw-
ing upon the expertise of golf industry professionals and 
movement skill researchers, the ability to assess intra-
rater reliability using video analysis, and the reasonable 
size sample comprising boys and girls. Future research 
could investigate inter-rater agreement in field testing as 
this is important when assessing the usefulness of an 
instrument (Barnett et al., 2009; 2015; Kottner et al., 
2011). While the assessor was an experienced golf coach, 
future research should endeavour to see the level of train-
ing needed to achieve inter-rater agreement for an asses-
sor with little golf knowledge (for example a physical 
education teacher who wishes to introduce a golf mod-
ule). That we were able to train a rater with no golf expe-
rience and this person achieved reliability with the gold 
standard holds promise for the current instrument to be 
adapted across a range of settings by people with no golf 
background.  

 
Conclusion 
 
This instrument is unique and fills a gap in the literature 
with widespread potential for industry use. Commonly 
used sporting athlete development frameworks typically 
include a non-elite foundation movement stage, however 
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these typically have limited age-appropriate, reliable and 
valid tests available. For example, the Long Term Player 
Development model (adopted by Golf Canada and the 
Canadian PGA) aims to maximise a participant’s potential 
golf involvement (Golf Canada in partnership with the 
Canadian Golf Professional Association (CGPA, 2014)). 
The associated document notes the ‘FUNdamentals’ stage 
(targeted at ages 6-8/9 years) aims to encourage strong 
physical and movement skill development and a general 
sport foundation (Golf Canada in partnership with the 
Canadian Golf Professional Association (CGPA, 2014)). 
This stage leads into ‘Learn to Play’ (targeted at 8/9 to 
11/12 years) which is the initiation of golf specific entry 
programs. Such similar stages are also present in the 
abovementioned ‘FTEM’ framework used in Australia 
(Gulbin et al., 2013). However, despite the awareness of 
golf governing bodies of the importance of this stage of 
the participant pathway, limited assessments are currently 
available. The available assessments are product assess-
ments (e.g. those used in The First Tee), so providing a 
process oriented approach fills a much needed gap as well 
as provides direction for those who instruct young, novice 
golfers to provide guidance during initial learning phases.  
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Key points 
 
• Golf is becoming an increasingly popular sport 

among young children, however there is no standard 
protocol available to assess and identify skill deficits, 
mastery level, and talent identification in beginner 
young golf players. 

• Process rather than product oriented outcomes better 
identify areas of skill deficit in young children. 

• The proposed swing and putt instrument can reliably 
identify skill deficits in children of elementary school 
age who are new to golf and can be used by a range 
of stakeholders including golf coaches, generalist 
sport coaches and physical education teachers. 
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