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(1) Provide an overview of validity and reliability;

(2) Highlight the importance of validating research 
tools;

(3) Provide examples within INCH of how we have 
validated tools and test for reliability;

(4) Facilitate discussion or answer questions.

Objectives of this Session:



Validating Tools



What are tools?



What are tools?



What are tools?



What are tools?



Features of a Good Outcome Measure

Understanding the basics of reliability and validity
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Features of Good Outcome Measures

• Reliability – the extent to which an instrument yields the 
same results in repeated administrations in a stable 
population

• Validity – the extent to which an instrument measures what 
it is intended to measure

• Sensitivity to Change – the ability to measure change

• Responsiveness – the ability to measure clinically 
meaningful change
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What is reliability

• Reliability – the extent to which an instrument yields 
the same results in repeated administrations in a stable 
population

• Fundamental way to reflect the amount of error both 
random and systematic, inherent in any measurement
– Error occurs – in every context, but we want to 

ensure that we limit variability
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What is validity

• Validity – the extent to which an instrument measures 
what it is intended to measure

• To get at what is being measured and the relationship 
of that variable to the purported cause
– Quantifying something that cannot be easily observed and 

measured directly
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Illustration of Validity & Reliability

Unreliable & Not Valid
Not precise nor accurate

Unreliable but Valid
Not precise but accurate

Reliable but Not Valid
Precise but not accurate

Reliable & Valid
Precise and accurate



Reliability 

• Intra-rater – within-rater agreement 
– e.g. TA 1 grades same assignment (consistency between ratings)

• Inter-rater – between raters
– e.g. TA 1 and TA 2 grade same assignment (consistency between raters)

• Test-retest – between administrations
– e.g. Administer PLAYtool at time 1 and again 2 weeks later (stability of 

administration)

• Internal Consistency – between items (are items tapping into the 
same construct)
– e.g. 10 item QoL scale à 0.7< α <0.9



Measuring Validity

• Criterion – behaves as expected compared to gold/reference standard 
or other like measures (predictive/concurrent)
• e.g. Self-report PA measure to doubly-labeled water
• e.g. 20m shuttle run à cycle ergometer (VO2 max)

• Construct – behaves as expected to accurately represent reality 
(convergent/discriminant)
• e.g. Depression – data structure to represent the affective and behavioural domains

• Face – perceived as something that accurately represent reality 
• e.g. Quality of Life – interdisciplinary expert panel ratings



Canadian Campus Wellness 
Survey (CCWS)



CCWS: Context

Okanagan Charter: Engaging higher education institutions to advance 
the health-promoting campuses movement within Canada

• Robust data required to take a ‘whole campus’ approach to wellbeing. 

• In the absence of a Canadian surveillance mechanism, Canadian 
institutions have participated in the National College Health Assessment 
service of the American College Health Association (NCHA-ACHA). 



Vision of CCWS
• Long-term vision is building and implementing a comprehensive and 

coordinated Canadian Post-secondary Health Surveillance System
• To create a campus-based data collection and knowledge exchange

system designed to inform and guide the

1. development, 
2. evaluation, and
3. targeting 

of programs, policies and resources designed to promote wellbeing 
among students (staff and faculty).



Rowing in the same direction

• NSSE/Undergraduate Experience Survey

• Campus Climate Survey

• CPADS (Canadian Postsecondary Education Alcohol and Drug use Survey 
(CPADS) 

• Bell Let's Talk and The Rossy Family Foundation commit $1 million to 
develop a national standard for post-secondary student mental health with 
the Mental Health Commission

• With plans to develop an institutional audit tool



Measures of Student Wellness

1. Campus-level
• Programs and Policies Audit

2. Student-level
• Canadian Campus Wellbeing Survey 

(CCWS)

Primary Task: Develop a comprehensive yet succinct tool that can
reliably assess student wellness across a variety of PS contexts



Delphi survey & panel (April-May 2018)

Broader consultation via CACUSS/CHPC 
(July-Aug 2018) 

Research panel (September 2018)

Development and formative testing 
(October-December 2018)

Pilot testing (Spring 2019/Fall 2019)



Development Process
• 19 panelists (26 perspectives); 12 post-secondary 

institutions; 5 provinces
– Student Service Stakeholders

• 3-round Delphi: 9 sections and associated indicators 
generated from existing population surveys
– National College Health Assessment (NCHA)

– Healthy Minds Study (HMS)

– Positive Health Surveillance Indicator Framework (from PHAC)

– Canadian Health Measures Survey (CHMS)

What are the most salient themes and indicators?



Round	1	 Round	2						M(SD)	 Round	3						M(SD)	 Final						M(SD)	
Mental	health	assets	 1	 Mental	health	assets	

1.7(1.3)	
Campus	climate	and	culture	
(i.e.,	social	determinants	of	
health	2.8(1.2)	

Mental	health	assets	
1.7(0.9)	

Mental	health	deficits	
	

2	 Campus	climate	and	culture	
4.0(2.1)	

Mental	health	assets	
2.8(1.6)	

Campus	climate	and	culture	
(i.e.,	social	determinants	of	
health	2.0(1.1)	

Mental	health	service	
utilization/help-seeking	
on	campus	

3	 Mental	health	deficits	
4.2(2.4)	

Mental	health	deficits	
3.9(2.6)	

Mental	health	deficits		
3.3	(1.5)	

Campus	climate	and	
culture		

4	 Physical	health	and	health	
behaviours	4.3(1.9)	

Mental	health	service	
utilization/help-seeking	on	
campus	4.3(1.5)	

Mental	health	service	
utilization/help-seeking	on	
campus	4.1(1.0)	

Substance	use	
	

5	 Mental	health	service	
utilization/help-seeking	on	
campus	4.3(2.2)	

Physical	health	and	health	
behaviours	4.8(2.2)	
	

Physical	health	and	health	
behaviours	4.9(1.4)	

Eating	and	body	image	 6	 Academic	achievement	
5.4(2.9)	

Academic	achievement	
5.5(1.3)	

Academic	achievement	
5.4(1.5)	

Sexual	health	behavior	 7	 Substance	use	5.9(1.6)	 Substance	use	6.6(1.3)	 Substance	use	6.7(0.8)	

Academic	achievement	 8	 Eating	and	body	image	
7.3(1.2)	

Eating	(nutrition)	and	body	
image	8.5(1.6)	

Eating	(nutrition)	and	body	
image	7.6(0.6)	

Physical	health	and	
health	behaviours	

9	 Sexual	health	behavior	
7.5(1.6)	

Sexual	health	behavior	
9.7(1.7)	

Sexual	health	behavior	
9.0(0.3)	

10	 Adverse	childhood	
experiences	11.7(2.1)	

Adverse	childhood	
experiences	9.68(0.9)	



May Panel Meeting, UBC
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Measurement Expert Meeting, Toronto
September 2018

• Operationalize indicators

• Identify valid/reliable measures

• Identify measures within population
databases
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Example Case: Mental Health Asset

Flourishing (14 items; Keyes, 2005)

(i) happy, 

(ii) interested in life, 

(iii) satisfied…

Warwick-Edinburgh Mental Well-being Scale (WEMWBS)
(14 items; Stewart-Brown et al. 2008)

(i) I’ve been feeling useful

(ii) I’ve been thinking clearly

(iii) I’ve been interested in new things



Validation of WEMWBS



Criterion Validity



Test of Reliability



Measured in the Scottish Health Education 
Population Survey (N= 2075)



Flourishing



Next Steps for CCWS

• Pilot testing content (Think Aloud)

• Test-Retest of CCWS (UBC & Humber College)

• CACUSS: Panel discussion to university services (June)

• Formal Piloting: BC Gov’t funding all postsecondary 
schools to administer the CCWS in Fall 2019.

• Development of a corresponding institutional audit tool



Physical Literacy
PLAYfun Tool



Physical Literacy

• Physical Literacy refers to the competence, 
confidence, motivation, knowledge and 
understanding necessary for continued 
engagement in physical activity (IPLC, 2014)

– Multidimensional construct

– Measuring physical literacy using valid and reliable tools
• Physical Literacy Assessment for Youth (PLAY) tools

• Canadian Physical Literacy Assessment (CAPL)



Physical Literacy Assessment for Youth 
(PLAY tools)

• Collection of workbooks, forms and score 
sheets, which comprise the tools designed to 
assess physical literacy in children and 
youth.

• Assess individuals aged 7 and up and track 
physical literacy over time.



Domains
– Physical 

• Competence

• Environments

• Diversity 

– Cognitive/Affective
• Comprehension

• Self-efficacy

• Worry

• Confidence

– Behavioural
• Participation 

Tools
• PLAY Fun 

– Motor Competence 

– Confidence 

– Comprehension of terms 

• Perception
– PLAY Self 

– PLAY Parent 

– PLAY Coach 

• Participation/ Behaviour
– PLAY Inventory

• Number of activities  

• Environment 



PLAYfun tool

• Assessment of 18 tasks that cover key 
movement skills across 5 domains
– Running

– Locomotor

– Object Control – Upper Body

– Object Control – Lower Body

– Balance, Stability, & Body Control



Tasks
1. Run a square

2. Run there and back

3. Run, jump, then land 
on two feet

4. Crossovers

5. Skip

6. Gallop

7. Hop

8. Jump

9. Overhand throw

10. Strike with stick

11. One-handed catch

12. Hand dribble 
stationary & moving 
forward

13. Kick ball

14. Foot dribble moving 
forward

15. Balance walk (heel-to-
toe) forward

16. Balance walk (heel-to-
toe) backward

17. Drop to ground & back 
up

18. Lift & lower

Domains

1. Running

2. Locomotor

3. Object control –
upper body

4. Object control –
lower body

5. Balance, stability, 
and body control



PLAYfun Scoring Form

X



PLAYfun tool
• Establishing Reliability

– INCH lab training workshops (1.5 – 2 day)
• Introduction to Physical Literacy  

– Multidimensional nature of the construct 

• Use of videos
– Group and individual scoring

• Hands-on practice 
– Familiarity of administration and scoring

• Assessment of inter-rater reliability
– Everyone assesses the same children (n = 10) individually



PLAYfun Training Video - Skipping



PLAYfun tool
• Inter-rater reliability/agreement

– Intraclass correlation (ICC) was good (0.87)
• INCH members generally assessing the same children 

at the same “level” of movement competence

– Doesn’t matter who does the assessment 

• Necessary for testing in multiple settings and locations

– Gym, large or small space, different cities

• Necessary for assessing change overtime

– Impact of interventions

• Physical Literacy for Communities project (PL4C)

– 6 communities across Canada, tracking ~2000 grade 2-3 
children over 3-5 years

X
X

X



PLAYfun tool
• Establishing Construct Validity

– Does PLAYfun assess different domains of 
motor competence?

• Do the different tasks that make up each 
domain “map” onto each domain?

– Cairney et al (2018)
• Sample of 215 children across Ontario

• Confirmatory factor analysis confirmed 
five-factor model of PLAYfun

– Items map onto unique domains



PrePLAY tool

• PLAYfun tool limited to children 7 year of age and older
• PrePLAY à Pre-school Physical Literacy Assessment Tool

– 19-items across 3 domains

• Movement competence, Coordinated movements, Motivation and enjoyment



PrePLAY tool – Reliability and Validation

• Cairney et al. (2018) – 78 children (19-49 months), brief 45-min training session 
with Early Childhood Educators across 5 childcare centres in Hamilton

– Inter-item reliability was good
• Degree items appeared to measure a consistent construct (sending vs. receiving items)

– Intra-rater reliability was good
• Same rater was consistent overtime

– Inter-rater reliability was good
• Raters were consistent between each other for the same child

– Criterion validity was acceptable
• PrePLAY scores similar to gold-standard for assessing gross motor skills in preschool aged children 

(Peabody Developmental Motor Scale)



Developing Quality Sport 
Experiences
A measure for Children and Youth



Sport Experience Measure: Children 
and Youth (SEM:CY)

• Blunt measure of sport 
(i.e., yes/no)

• No mention of quality
• Not all engagement is good 

engagement



Development Phases

Canadian Sport4Life Summit - Survey & Panel 
(January 2018)

Interviews and Focus Groups with Stakeholders
(Ongoing) 

Qualitative (Thematic) Analysis (Ongoing)

Expert Panel/Consultation (Ongoing)

Item Development/Reduction (Ongoing)



Development of the SEM:CY
Phase 1 (Crowd-Sourcing)
• Canadian Sport for Life 2018 – 80 participants



Development of the SEM:CY
Phase 1

– How do different stakeholders impact a youth’s 
experience in sport?

– How would you define a quality sport experience in 
youth?

– Booth + Special session for data collection
• Paper and pencil survey, video interviews, focus groups, Mentimeter



Development of the SEM:CY
Phase 2 (Qualitative Work)

• Identify common themes that define a quality sport 
experience 

– Interviews and focus groups with different stakeholders 
within the sport community

• Coaches, parents, youth, sport policy and community 
leaders 



Interview Guide 1

What does a quality sport experience mean to you?

What do you feel are some key ingredients of a quality 
sport experience?

How do you feel that … coaches/parents/teammates
… can impact a youth’s experience in sport?

What does it look like when a youth is having a quality 
sport experience?

Out of all of the stakeholders, which group do you feel 
has the biggest impact on a youth’s experience in sport?

Parents, 
Coaches, 

Community 
Leaders



Interview Guide Two 

Youth
What are your favourite things about playing sports? 

What are some ways that … coaches/parents/teammates 
can help you have a good experience in sport?

What are some ways that … coaches/parents/teammates 
… help you have a good experience in sport?

How important is winning to your … 
coach/parents/teammates?

How important is helping you play better to your … 
coach/parents/teammates? 

What are some things that you have learned in sport? 



Development of the SEM:CY

• Phase 3 à Expert Panel
– Based on overarching themes

• Did we miss anything? If so, go back and do Phases 2 
+ 3 again?

• Phase 4 à Item generation
– Item reduction 1 – INCH team + experts in the field
– Item reduction 2 – Factor analysis and/or structural 

equation modelling



Development of the SEM:CY

• Phase 5 – Test items against other 
measures (is this even possible 
though if others don’t exist)?

• Phase 6 – Collect data across a 
variety of positive youth development 
outcomes to verify quality sport leads 
to them?



Summary:

• Important to consider validation and reliability of research tools 
– rigorous (sometimes onerous) yet necessary process

• Provided different examples of how we examine validity and 
reliability for projects within INCH

• Prompted some thinking about how validating tools and testing 
for reliability may be applicable in your specific projects

56



Department of Family Medicine
Michael G. DeGroote School of Medicine

Faculty of Health Sciences

fammedmcmaster.ca
@McMasterFamMed


