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HOW TO PERFORM CLASSIFICATION RESEARCH

A1: Select impairment types that . v 1
- come from the 10 eligible impaimment types - — — —— —= Step 1. Identify t sport and
- are eligible for the target sport

impairment typa's o be classified.

QA2 Threats to validity:

- Ecological wvalidity

- Effort-dependence

- Inferaction betwesn
impairments

-

A3 Mediating factora:
- Comgenital vs acquirsd
impairmenis

age, time since injury

- Impact of training/de-training,

|

Siep 2 Develop theorstical model of the determinants of sporis pedformance.

Step 3a: Develop valid measures of Step 3b: Develop
impairment's (i.e., specific to the impairment; standardized, sport-specific
quantitative; reliable; precise; parsimonious; measura’s of determinants
training resistant; and ratio scaled). of perimmance.

——* identify the measures of impairment that account for a significant and independent

Step 4: Assess the relative strength of association between valid measures of
impairment and spori-specific measures of perdormance determinants in order fo

partion of the varance in periocrmance.

!

Siep 5: Use outcomes from Step 4 to determing minimum impairment criteria,
number of classss and class profiles.

Figure 7.1 Schematic representation of research required for the development of evidence-based systems of
classification. The boxes with the solid outlines (Steps 1-5) are essential. The boxes with dashed outlines (QA1-0QA3)
are not essential to every research program, but are generally important quality assurance (QA) measures.
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THE ‘IOC BOOK CHAPTER'

International Paralympic Committee position
stand—background and scientific principles of
classification in Paralympic sport

S M TWEEd}I'J \rr [: Uﬂﬂ'a nde Sports Me.didne[201s} 48:2011-2023
https://doi.org/10.1007/540279-018-0949-6

POSITION STAND

International Paralympic Committee (IPC) an
Sports Federation (IBSA) Joint Position Stand on the
Classification of Athletes with Vision Impairment

David L. Mann'@- H. J. C. Ravensbergen'

Watch this Chapter 7

space... Research needs for the
development of evidence-based
systems of classification for
physical, vision, and
intellectual impairments

Sean M. Tweedy, David Mann,” and Yves G. Vanlandewijck®
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HOW TO PERFORM CLASSIFICATION RESEARCH

Step 1: Identify sport and impairment
type(s)

Step 2: Develop model of
determinants of sport performance

Step 3a: Develop measures of Step 3b: Develop measures of
Impairment (determinants of) performance

Step 4: Assess the impairment-
performance relationship

Step 5: Determine minimum
impairment criteria and class profiles

6 Department of Human Movement Sciences




HOW TO PERFORM CLASSIFICATION RESEARCH

Step 1: Identify sport and impairment
type(s)

Step 2: Develop model of
determinants of sport performance

Step 3a: Develop measures of Step 3b: Develop measures of
Impairment (determinants of) performance

Step 4: Assess the impairment-
performance relationship

Step 5: Determine minimum
impairment criteria and class profiles
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HOW TO PERFORM CLASSIFICATION RESEARCH

Step 1: Identify sport and impairment
type(s)

Step 2: Develop model of
determinants of sport performance

How can we leverage the expertise of para-athletes, coaches,
and classifiers to initiate classification research?

Step 5: Determine minimum
impairment criteria and class profiles

Department of Human Movement Sciences



EXPERT CONSULTATION

DELPHI REVIEW

Judo: Does the
current classification
system fulfil its aim?

Yes

Partially No

Department of Human Movement Sciences




EXPERT CONSULTATION ALLOWS YOU TO...

ENSURE THE IPC REMAINS AN ATHLETE-CENTRED ORGANISATION

IPC Athletes’ Council publishes first strategy

nnnnnnnnnnnnn
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International
Paralympic Committee

Athletes’ Council Strategy

At the heart

#1 “At the heart’ is about fostering a culture within the Paralympic Movement that lives the values of being athlete-centred
It goes far beyond words on paper and the use of the term “athlete-centred” as a buzz word that, at times, is thrown around

but not well understood or fostered among athletes and within organisations. #

Department of Human Movement Sciences




EXPERT CONSULTATION ALLOWS YOU TO...

FUTURE-PROOF YOUR RESEARCH

Step 1: Identify sport and impairment
type(s)

“You used the wrong measures of impairment” Step 2: Develop model of

determinants of sport performance

Step 3a: Develop measures of Step 3b: Develop measures of

“You used the wrong measures of performance” mpairment Gzl ) e

Step 4: Assess the impairment-
performance relationship

Step 5: Determine minimum
impairment criteria and class profiles

Involve athletes and other key stakeholders from the
start of the research process

Department of Human Movement Sciences



HOW TO PERFORM CLASSIFICATION RESEARCH

Step 1: Identify sport and impairment
type(s)

Step 2: Develop model of
determinants of sport performance

{ : 1

[ Step 3a: Develop measures of } [ Step 3b: Develop measures of }

Impairment (determinants of) performance

Step 4: Assess the impairment-
performance relationship

'

Step 5: Determine minimum
impairment criteria and class profiles

Department of Human Movement Sciences



IDENTIFY YOUR SPORT
FIVE-A-SIDE FOOTBALL

V ty (logM
Pa'rstfal'l?/céjl e oo thar Blind football

Oliver Runswick Poster #132 Tomorrow 16:00
“Sport-specific classification for football 5-a-side"

Department of Human Movement Sciences
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HOW TO PERFORM CLASSIFICATION RESEARCH

Step 1: Identify sport and impairment
type(s)

Step 2: Develop model of

determinants of sport performance

{ 1

Impairment (determinants of) performance

Step 4: Assess the impairment-
performance relationship

'

Step 5: Determine minimum
impairment criteria and class profiles

[ Step 3a: Develop measures of } [ Step 3b: Develop measures of }

Department of Human Movement Sciences



DEVELOPING A MODEL OF SPORT PERFORMANCE

SWIMMING

Race Time

Clean Swim

Start Time Turning Time

Time

L) 1
Block Time Flight Time Water Time H
; © Push-off &
; . . . Approach Time R"‘:;“’W"J;"‘“ Transition Time
Mean Horizontal
. . Movement Take-off Take-off Take-off B
Reaction Time Time Angle speed Height Water Distance Speed through

Water
1

L r T 1 Approach
Distance
Movement R o o Harizontal
i Speed Horizontal Horizontal Propulsive
Distance ' Entry Speed Drag Forces ot ——

I 1 T Mean Stroke Mean Stroke Mean Torque Radius of Velocity at
Swimmer
Mass.

Push-off &
Transition
Distance

Mean Horizontal
Velocity

Rotation
Distance

Mean Angular
Velocity

Horizontal
Forces

Rate Length . Gyration -
et (rotating force) i) Push-off

Mean Horizontal Mean Vertical Tijne of Force

Start Position
Force on Block Force on Block pplication

Harizantal
Propulsive
Forces

Horizontal Drag
Forces

Mean Assisting Mean Resisting Horizontal Time Spent
Torque Torque Forces on Wall Pushing

(See page 2) (See page 3)

Clean Swim Average Clean

Distance

Swim Speed

Average Stroke
Length

DRAG FORCES J

Average Stroke Rate

Average

: Horizontal F n
Stroke Time orizontal Forces o

PROPULSIVE FORCES J

Swimmer
| = 1 ¥ 5
) Average Angular Velocity Horizontal Component of LIFT Forces Harizontal Component of DRAG
Ran'lgr?' Ilddollon of arm over range acting on Segments Forces acting on Segments
at Shoulder

E— N v - |

Coefficient of Lift of Density of Velacity of Frontal Area Coefficient of Drag of
Segments Water Segments of Segments Segments
I
r * 1

Length of
Segments

Average Angular

Velocity of

Trunk Velocity of Segments.

Department of Human Movement Sciences




DEVELOPING A MODEL OF SPORT PERFORMANCE

VI SWIMMING

Survey 1: Please list any components of performance in swimming that might be:

Negatively impacted by VI Unaffected by VI Improve with VI

Survey 2: Which of the following aspects of performance are negatively impacted
by vision impairment?

Aspect of performance Yes No

Reaction time to start signal (V4

Direction of the dive

Deciding when to initiate a turn

ANA AN

Navigation within the lane

Department of Human Movement Sciences



DEVELOPING A MODEL OF SPORT PERFORMANCE

VI SWIMMING

Aspect of swim
race

Clean swim Finish

Determinants of [ Direction of the ] [Navigation within
. dive the lane
performance with

vision impairment ] [

Using allowed length Monitoring positio
underwater of competitors

Deciding when to Timing the final
initiate the turn stroke

sing allowed length Maintaining high
underwater speed into the finish

Department of Human Movement Sciences



HOW TO PERFORM CLASSIFICATION RESEARCH

Step 1: Identify sport and impairment
type(s)

'

Step 2: Develop model of
determinants of sport performance

{ : 1

Step 3a: Develop measures of Step 3b: Develop measures of
(determinants of) performance

Step 4: Assess the impairment-
performance relationship

'

Step 5: Determine minimum
impairment criteria and class profiles

impairment

Department of Human Movement Sciences



DEVELOPING MEASURES OF IMPAIRMENT
VISION TEST BATTERY

Visual acuity

Eye movements Visual field

-

Visual stability ot

perception

Vision
tests

Visual search Contrast

sensitivity

Colour
perception

3 ;&"'-“.‘;?_.'.'
- AN
!'.qﬂ A

Visual reaction
time

Sensitivity to light

Department of Human Movement Sciences



VI SWIMMING

EXPERT CONSULTATION

: % panel who think that
Measure of visual )
. measure is relevant for
function e
classification

Depth perception 92%
Light sensitivity 71%
Contrast sensitivity 67%
Motion perception 67%
Dynamic visual acuity 58%
Ocular stability 50%
Ocular coordination 44%
Colour vision 42%

Department of Human Movement Sciences



TESTING DEPTH PERCEPTION

22 Department of Human Movement Sciences



TESTING DEPTH PERCEPTION

IMPAIRMENT-PERFORMANCE RELATIONSHIP

Better swimming performance
Turn distance from wall
|

I I I
1.5 2.0 25

Log error in depth perception
>

Poorer depth perception

Department of Human Movement Sciences



HOW TO PERFORM CLASSIFICATION RESEARCH

Step 1: Identify sport and impairment
type(s)

'

Step 2: Develop model of
determinants of sport performance

! : 1

Step 3a: Develop measures of Step 3b: Develop measures of
impairment

Step 4: Assess the impairment-
performance relationship

'

Step 5: Determine minimum
impairment criteria and class profiles

(determinants of) performance

Department of Human Movement Sciences



DEVELOPING A MODEL OF SPORT PERFORMANCE
VI SWIMMING

Clean swim Finish

Direction of the Navigation within
dive the lane

Using allowed length Monitoring position
underwater of competitors

Deciding when to Timing the final
initiate the turn stroke

underwater eed into the finis

/ﬁ/ﬁ

Using allowed Iengtﬂ Maintaining high ]
sp h

Department of Human Movement Sciences



ASSESSING SWIMMING PERFORMANCE
POSITION IN LANE

26 Department of Human Movement Sciences



POSITION IN THE LANE

IMPAIRMENT-PERFORMANCE RELATIONSHIP

1.00+

0.757

0.501

0.251

Mean distance from centre of lane (m)

0.00+

1 2 3
Visual acuity (logMAR)

Poorer vision

Department of Human Movement Sciences



PRACTICAL TIPS

PUBLISHING YOUR EXPERT CONSULTATION

I don‘t always publish in
scientific journals

4

0 0e

5 @)%
o L¢

Qualitative

i'ic
o b 8
. L 0O 8
000 Oo0o0&&
Quantitative

Q
©

o
Q

Path to publication Which journal? Leap into the unknown

It may not be your career-defining paper, but it could lay the
groundwork for your career-defining change to society

Department of Human Movement Sciences



PRACTICAL TIPS

SETTING UP AN EXPERT PANEL

Define what it is to be an ‘expert’ and try to balance:

Congenital and

Location Sport role Gender . . :
acquired impairments

Don’t identify the panel alone — the
International Federation is your best friend!

Department of Human Movement Sciences
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HOW TO PERFORM CLASSIFICATION RESEARCH

Step 1: Identify sport and impairment
type(s)

Step 2: Develop model of
determinants of sport performance

Step 3a: Develop measures of Step 3b: Develop measures of
Impairment (determinants of) performance

Step 4: Assess the impairment-
performance relationship

Step 5: Determine minimum
impairment criteria and class profiles
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EXPERT CONSULTATION

DELPHI REVIEW

Judo: Does the
current classification
system fulfil its aim?

B

Yes Partially No

Advantages Disadvantages

« Everyone’s view counts equally

Department of Human Movement Sciences



* Model as basis of symposium
Position stand vs book chapter
Model and simplified model — walk through
Who will cover what

- Expert consultation
Why do it?
IPC’s athlete-centred view
Helps to future-proof your research (wide appetite for change until change happens)
Uncover hidden gems
Ways to consult experts

- Model Step 1 — Identify sport and impairment type(s)
Sport — 5-a-side football
Impairment type(s) - tennis

- Model Step 2 — Develop theoretical model of the determinants of sport performance
Swimming model and our approach

- Model Step 3 — Develop measures of impairment and performance
Impairment
Choosing from measures of impairment
Depth perception
Performance
Swimming position in lane
Grip performance in judo

.
Department
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DEVELOPING A MODEL OF SPORT PERFORMANCE
VI SWIMMING

Clean swim

Finish

Direction of the Navigation within
dive the lane

Using allowed length Monitoring position
underwater of competitors

Time for start (0- Time for clean

5m) :
swim
Underwater .
. Position in lane
distance

) (
) (

Deciding when to
initiate the turn

Using allowed Iengt]

underwater

Time for turn (5m
in-and-out)

Timing the final
stroke

Maintaining high
speed into the finish

Time for finish (5-
Om)

Overall race time

Department of Human Movement Sciences



EXPERT CONSULTATION ALLOW YOU TO...
UNCOVER HIDDEN GEMS TO UNDERSTAND YOUR SPORT
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DEVELOPING A MODEL OF SPORT PERFORMANCE
SWIMMING

Department of Human Movement Sciences



Should we ask our experts what they think the classification system should be?

No a-priori ideas

It has almost always been very close (so far)

Department of Human Movement Sciences



EXPERT CONSULTATION ALLOW YOU TO...
PARK YOUR SCIENTIFIC EXPECTATIONS AT THE DOOR

3

Reserved for
Nobel Laureate

ta Reservead opdat
el Lredats \
Nobel Lal ;
king Permit
Parking Permit
s As Al TIMES
1U v‘{_]‘"rz Al /"\l. | HT1IES

39 Department of Human Movement Sciences



THERE IS AWIDE APPETITE FOR CHANGE (UNTIL CHANGE COMES...)




