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Research Study Overview

▪ Beginning in December 2020 through July 2021, the American Red Cross 

conducted a 2-phase research study to examine:

▪ Barriers to accessing swim lessons and water safety information among 

populations of children at higher risk of drowning (Phase 1). 

▪ Ages (estimated) that young children may acquire unsupported swim skills 

through developmentally appropriate group swim lessons (Phase 2). 

▪ This phase of the study was conducted in communities with populations at higher risk of 

drowning. 

▪ Funding for this initiative was provided to the National Network of Public 

Health Institutes (NNPHI) through a Cooperative Agreement with the 

Centers for Disease Control and Prevention (CDC – 6 NU38OT000303-03-

01, CFDA 93.421). NNPHI and the Red Cross collaborated with the CDC’s 

National Center for Injury Prevention and Control on this initiative.

▪ This report contains the findings of Phase 2 of this project. Phase 1 findings 

are provided in a separate report.
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Background 

▪ Among young children ages 1 to 4, drowning is the leading cause of fatal 

injuries in the United States (CDC, 2020).

▪ Research indicates that an association exists between young children’s 

participation in swimming lessons and a decreased risk of drowning deaths 

(Brenner, Taneja, Haynie, Trumble, Qian, et al., 2009).

▪ The American Academy of Pediatrics (AAP) recommends that children be 

“developmentally ready” for formal swimming lessons based not only the 

child’s age, but many “physical, social, behavioral, emotional, and cognitive 

skills balanced against the environmental risk of drowning” (Denny et al., 

2021, p. 12).

▪ Still, the AAP cites evidence that children ages 2 to 4 can acquire the motor 

skills needed for swimming, and that most children are developmentally 

ready for swimming by 4.5 years of age.
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Background (Continued)

▪ Central to this study is the concept of water competency.

▪ This study focused on the water skills derived from the American 

Red Cross definition of water competency (Quan, et al., 2014), 

which includes the following:

▪ Entry with total submersion

▪ Recovery to the surface and remaining there for at least 1 minute using 

floating or treading

▪ Change in body orientation to allow repositioning, turning at least 180°

and facing toward an exit direction

▪ Propulsion, including leveling off and moving on front and/or on back 

position for at least 25 yards/meters

▪ Exit from the water
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Gaps

▪ There is a lack of sufficient evidence related to the age at which 

children are able to achieve unsupported swimming behaviors.

▪ There is a lack of evidence evaluating swim lesson programs for 

young children that specifically examines the skills that lead to water 

competence through the progressions of the program.

▪ Phase 2 of this study conducted by the American Red Cross sought 

to help fill these research and evidence gaps.
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Significance

▪ Phase 2 evaluated a specific swim lesson education program for 

young children (ages 1 to 5 years) and examined the skills that lead 

to water competence through the progression of the program.

▪ The selected skills are key water competence components aimed at 

gaining unsupported swimming behaviors.

▪ The components of water competence have different levels of behavior. 

The beginning levels are supported behaviors (i.e., physically supported 

by a caregiver, instructor, shallow water or a flotation device) and more 

advanced levels are unsupported behaviors (i.e., no physical support).

5



Research Purpose and Questions 

▪ The purpose of the Phase 2 research was to determine at what 

developmentally appropriate ages it is reasonable for young 

children to acquire unsupported swimming behaviors. 

▪ Outcomes from the study may impact the future design and 

delivery of swim instruction. 
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Phase 2 Research Questions:

1. At what ages can unsupported swimming behaviors for water 

competence components of water entry and exit, breath control, 

back flotation/buoyancy, and changing body position and 

orientation be demonstrated?

2. Across these 5 water competence components, what degree of 

improvement can be attained in an 8-lesson session?



Methodology

▪ An 8-lesson swim session was conducted at 2 locations in central and south 

Florida.

▪ Inclusion criteria were as follows: (1) a child aged 1 to 5 years; (2) informed 

consent from the parent or caregiver; and (3) minimum attendance of 4 

lessons (Research Question 2 only).

▪ Parent and Child Aquatics (PCA) and Preschool Aquatics (PSA) levels of the 

program were presented.

▪ PCA is designed as an in-water parent/caregiver-assisted experience for children ages 1 

to about 3 years old.

▪ PSA is designed for children about 4 to 5 years old, without their parent/caregiver in the 

water.

▪ Parents/caregivers self-selected either the PCA or PSA sessions in which to 

enroll their child(ren).

▪ Two versions of the Red Cross PCA and PSA courses were presented to 

participants (A = Typical, B = Modified) 

▪ Modifications aimed to encourage earlier introduction of the five selected unsupported 

water competence components at both PCA and PSA levels.

▪ Parents/caregivers were not aware in which version, A or B, their child was assigned.
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Methodology (Continued) 

▪ Participants were recruited through local connections by program 

operators/aquatic managers.

▪ Participants received an additional session of swim lessons as an 

incentive.

▪ Parents/caregivers were presented with pre and post surveys to 

assess past experiences with swim lessons and water safety, as well 

as basic demographics. 

▪ Swim skills performed by children 1 to 5 years old were assessed in 

a pre and post design by members of the research team using five 

water competence components.

▪ All swim sessions were video recorded to assess validity and 

reliability of the instrument, interpretation and future analysis.
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Data Analysis 

▪ Data Collection

▪ Two methods were employed for assigning developmental steps to 

children’s swimming behavior.

▪ The primary mode of data collection was live observation on Day 1 and Day 8.

▪ The secondary mode employed for those individuals who were absent on Day 1 

or Day 8 used video from their first and/or last days of attendance.

▪ Reliability and Objectivity

▪ Observer objectivity was established by comparing the live observation 

data steps with independent observations from the video recordings.

▪ Observer objectivity was calculated using proportion of exact agreement (P), 

with a minimum acceptable criterion of P > .80.

▪ Based on a random sample comparing live observation with video, P = .90.

▪ Consistency of the behavior was established by using video and assigning 

developmental steps based on a sample of day-to-day behavior.
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Data Analysis (Continued) 

▪ Water Competence Developmental Steps

▪ Each child swimming’s behavior was assessed for five separate 

developmental water competence components:

▪ Water entry (WE)

▪ Water exit (WX)

▪ Back float (BF)

▪ Breath control (BC)

▪ Change in body orientation (CBO)

▪ Additional Variable Definitions

▪ Max step: the highest development step demonstrated by each child for 

each of the five water competence components

▪ Unsupported/supported behavior: A binary variable to indicate observed 

skill level based on the multiple-assessment criteria (see next slide)
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Data Analysis (Continued) 

Explanation of the Assessment Instrument

Water Entry Component Sequence (WE)

1. No voluntary entry demonstrated

2. Caregiver- or flotation-supported feet-first entry

3. Unassisted voluntary feet-first entry

Water Exit Component Sequence (WX)

1. No voluntary exit demonstrated

2. Caregiver-supported exit to pool side

3. Flotation-supported or caregiver-assisted exit to 

pool side

4. Independent exit to pool side

5. Independent exit to pool side and exit from pool 

(over side, up stairs or ramp or ladder)

Back (Supine) Buoyancy/Flotation Component 

Sequence (BF)

1. No back flotation demonstrated

2. Back flotation with caregiver/instructor support

3. Back flotation with instructional flotation device 

support

4. Momentary (1-3 sec.) voluntary back flotation

5. Independent (>3 sec.) voluntary back flotation

Breath Control Component Sequence (BC)

1. Reflexive breath holding when face is voluntarily 

submerged

2. Allowing water voluntarily in and/or around mouth, 

resulting in shipping or spouting

3. Voluntary partial facial submersion (mouth and/or 

nose)

4. Voluntary full head submersion

5. Repeated voluntary submersion/breath-holding in 

water

6. Extended voluntary breath holding and/or repeated 

rhythmic breathing with water safety skills

Change in Body Orientation (turning around while 

vertical) Component Sequence (CBO)

1. No change in body orientation demonstrated

2. Caregiver/instructor-supported body orientation 

change (turning around)

3. Body orientation change (turning around) while 

supported by flotation device

4. Independent voluntary body orientation change 

(turning around)
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Data Analysis (Continued)

▪ Research Question 1: 

▪ Max step is coded dichotomously to supported or unsupported 

behaviors based on indicators of each competency.

▪ 100% stacked bar chart of all assessment criteria illustrate the number 

of participants at each step.

▪ Modified developmental curves (Roberton, et al., 1980) indicated 

frequency of unsupported behavior demonstrated by participants.

▪ Development curves are split based on PCA and PSA groups.
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Data Analysis (Continued)

▪ Research Question 2:

▪ Based on step change from pre to post assessment

▪ 100% stacked bar chart of pre and post assessment scores:

▪ Illustrate the number of participants at each step

▪ Classify the presence of supported and unsupported behaviors as binary 

outcomes

▪ Present PCA and PSA group behaviors separately

▪ Average improvement in pre and post assessment scores were 

calculated for each assessment criterion.

▪ Calculation was also completed based on separate PCA and PSA groups.

▪ Wilcoxon Signed-Rank test evaluated the statistical significance of 

pre and post changes.

▪ Mann-Whitney U test evaluated the statistical significance of pre and 

post change between A and B groups.
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Data Summary – Participation

▪ Target sample size of 96 to 128 adult/child pairs or children (based 

on minimum and maximum class size allowable by program design)

▪ 99 children were enrolled in lessons

▪ 74 children participated in at least 1 class

▪ 71 children had either pre and/or post assessment data

▪ Among those with documented Institutional Review Board (IRB) 

consent and criteria (e.g., 1 to 5 years old):

▪ 60 children with pre and/or post data (“max step” data) for Research 

Question 1

▪ 45 children with pre and post data for Research Question 2

Note: An additional inclusion criteria for Research Question 2 (e.g., both pre and 

post scores were required) reduced the sample size.
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Participant Profile: Swimming-Related
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PCA PSA All

Non-Swimmer 24 22 46

Beginner swimmer 7 7 14

Intermediate swimmer 0 1 1

Total 31 30 61

Parental Rating of Child’s 

Swim Skill Level

Parental Report of 

Child’s Prior Swim 

Lesson Experience

PCA PSA All

Yes 1 7 8

No 31 24 55

Total 32 31 65

PCA – Parent and Child Aquatics

PSA – Preschool Aquatics



Participant Profile: 

Age and Gender Identity
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PCA PSA All

1 to 1.9 years 13 1 14

2 to 2.9 years 17 2 19

3 to 3.9 years 2 9 11

4 to 4.9 years 13 13

5 to 5.9 years 6 6

Total 32 31 63

Child’s Age

PCA PSA All

Male 17 17 34

Female 15 14 29

Total 32 31 63

Child’s Gender Identity

PCA – Parent and Child Aquatics

PSA – Preschool Aquatics



Participant Profile: Race and Ethnicity
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PCA PSA All

White 9 7 16

Black 7 11 18
American Indian or Alaska 

Native 0 0 0

Asian or Pacific Islander 0 0 0

Other 2 2 4

Prefer not to say 0 0 0

Total 18 20 38

Child’s Race

PCA PSA All

Yes 3 5 8

No 14 15 29

Total 17 20 37

Hispanic or Latino 

Children

PCA – Parent and Child Aquatics

PSA – Preschool Aquatics

Note: Race and ethnicity were reported only in the 

post-participation survey. The numbers represent 

those who were present on Day 8.



Participant Profile: Family Income 

18

PCA PSA All

Less than $15,000 1 3 4

$15,000‒$24,999 2 0 2

$25,000‒$34,999 7 1 8

$35,000‒$44,999 0 3 3

$45,000‒$54,999 4 2 6

$55,000‒$74,999 1 1 2

$75,000‒$99,999 1 3 4

$100,000 or more 0 2 2

Prefer not to answer 1 4 5

Total 17 19 36

PCA – Parent and Child Aquatics

PSA – Preschool Aquatics

Note: Family income was reported only in the post 

participation survey. The numbers represent the those 

who were present on Day 8.



Research Results Overview
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Research Question 1

At what ages can unsupported swimming 
behaviors for water competence 

components of water entry and exit, breath 
control, back flotation/buoyancy, and 

changing body position and orientation be 
demonstrated?

• The youngest child age category at which 
unsupported water entry and water exit 
was demonstrated was 1 to 1.9 years old.

• The youngest child age category to 
demonstrate unsupported breath control, 
back flotation/buoyancy, and changing 
body orientation was 2 to 2.9 years old.

Research Question 2

Across these 5 water competence 
components, what degree of improvement 
can be attained in an 8-lesson session?

• The greatest improvement occurred in 
water exit (M = 1.61), followed by breath 
control (M = 0.80), back flotation/ 
buoyancy (M = 0.57), water entry (M = 
0.48), and changing body position and 
orientation (M = 0.48).

• Across all five components, improvements 
from pre to post test were statistically 
significant.

• No significant differences in average 
improvement were detected between A 
and B groups except for water entry, 
where B group’s improvement was lower 
(P < .005).

M = Mean



Research Question 1 Results
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1. At what ages can unsupported swimming behaviors for water competence 

components of water entry and exit, breath control, back flotation/buoyancy, and 

changing body position and orientation be demonstrated?

As determined by max step of either 

pre or post assessment

Water Entry Water Exit Breath Control Back Float Change in Body Orient.

Score of… 3 4 5 5 4

…meaning:

Unassisted 

voluntary feet-first 

entry

Independent exit to 

side

Repeated voluntary 

submersion/breath-

holding in water

Independent (>3 

sec.) voluntary back 

flotation

Independent voluntary 

body orientation change 

(turning around)

ALL

Count 38 38 10 6 9

Minimum age 1.6 1.6 2.8 2.9 2.9

Average age 3.4 3.5 4.0 4.2 4.0

PCA

Count 17 17 3 - 2

Minimum age 1.6 1.6 2.8 - 2.9

Average age 2.4 2.5 3.0 - 3.2

PSA

Count 21 21 7 6 7

Minimum age 2.0 3.0 3.0 2.9 3.0

Average age 4.3 4.4 4.4 4.2 4.3
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Water Entry
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1. At what ages can unsupported swimming behaviors for water competence 

components of water entry and exit, breath control, back flotation/buoyancy, and 

changing body position and orientation be demonstrated?

Indicates step at which the behavior is demonstrated unsupported

Water Entry Component Sequence

1. No voluntary entry demonstrated

2. Caregiver- or flotation-supported 

feet-first entry

3. Unassisted voluntary feet-first entry
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1. At what ages can unsupported swimming behaviors for water competence 

components of water entry and exit, breath control, back flotation/buoyancy, and 

changing body position and orientation be demonstrated?

Water Entry Component Sequence

1. No voluntary entry demonstrated

2. Caregiver- or flotation-supported 

feet-first entry

3. Unassisted voluntary feet-first entry

Research Question 1 Results

Water Entry
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1. At what ages can unsupported swimming behaviors for water competence 

components of water entry and exit, breath control, back flotation/buoyancy, and 

changing body position and orientation be demonstrated?

Research Question 1 Results

Water Entry

Frequency of Unsupported Water Entry Across Ages and Groups

36%

65%

100%

0%

20%

40%

60%

80%

100%

1-1.9 year olds 2-2.9 year olds 3-3.9 year olds

Parent and Child Aquatics

Unsupported behavior demonstrated

100%

44%

69%

83%

2-2.9 year 
olds

3-3.9 year 
olds

4-4.9 year 
olds

5-5.9 year 
olds

Preschool Aquatics

Unsupported behavior demonstrated



Research Question 1 Results

Water Exit
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1. At what ages can unsupported swimming behaviors for water competence 

components of water entry and exit, breath control, back flotation/buoyancy, and 

changing body position and orientation be demonstrated?

Water Exit Component Sequence

1. No voluntary exit demonstrated

2. Caregiver-supported exit to pool 

side

3. Flotation-supported or caregiver-

assisted exit to pool side

4. Independent exit to pool side

5. Independent exit to pool side and

exit from pool (over side, up stairs 

or ramp or ladder)
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Research Question 1 Results

Water Exit

25

1. At what ages can unsupported swimming behaviors for water competence 

components of water entry and exit, breath control, back flotation/buoyancy, and 

changing body position and orientation be demonstrated?

Water Exit Component Sequence

1. No voluntary exit demonstrated

2. Caregiver-supported exit to pool 

side

3. Flotation-supported or caregiver-

assisted exit to pool side

4. Independent exit to pool side

5. Independent exit to pool side and

exit from pool (over side, up stairs 

or ramp or ladder)27%
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Research Question 1 Results

Water Exit
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1. At what ages can unsupported swimming behaviors for water competence 

components of water entry and exit, breath control, back flotation/buoyancy, and 

changing body position and orientation be demonstrated?

Frequency of Unsupported Water Exit Across Ages and Groups
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Research Question 1 Results

Breath Control
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1. At what ages can unsupported swimming behaviors for water competence 

components of water entry and exit, breath control, back flotation/buoyancy, and 

changing body position and orientation be demonstrated?

Breath Control Component Sequence

1. Reflexive breath holding when face is 

voluntarily submerged

2. Allowing water voluntarily in and/or 

around mouth resulting in shipping or 

spouting

3. Voluntary partial facial submersion 

(mouth and/or nose)

4. Voluntary full head submersion

5. Repeated voluntary submersion/breath-

holding in water

6. Extended voluntary breath holding and/or 

repeated rhythmic breathing with water 

safety skills
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Research Question 1 Results

Breath Control
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1. At what ages can unsupported swimming behaviors for water competence 

components of water entry and exit, breath control, back flotation/buoyancy, and 

changing body position and orientation be demonstrated?

Breath Control Component Sequence

1. Reflexive breath holding when face is 

voluntarily submerged

2. Allowing water voluntarily in and/or 

around mouth resulting in shipping or 

spouting

3. Voluntary partial facial submersion 

(mouth and/or nose)

4. Voluntary full head submersion

5. Repeated voluntary submersion/breath-

holding in water

6. Extended voluntary breath holding and/or 

repeated rhythmic breathing with water 

safety skills



Research Question 1 Results

Breath Control
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1. At what ages can unsupported swimming behaviors for water competence 

components of water entry and exit, breath control, back flotation/buoyancy, and 

changing body position and orientation be demonstrated?

Frequency of Unsupported Breath Control Across Ages and Groups
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Research Question 1 Results

Back Flotation
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1. At what ages can unsupported swimming behaviors for water competence 

components of water entry and exit, breath control, back flotation/buoyancy, and 

changing body position and orientation be demonstrated?

Back (Supine) Buoyancy/Flotation 

Component Sequence

1. No back flotation demonstrated

2. Back flotation with caregiver/instructor 

support

3. Back flotation with instructional flotation 

device support

4. Momentary (1-3 sec.) voluntary back 

flotation

5. Independent (>3 sec.) voluntary back 

flotation

Indicates step at which the behavior is demonstrated independently
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Research Question 1 Results

Back Flotation
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1. At what ages can unsupported swimming behaviors for water competence 

components of water entry and exit, breath control, back flotation/buoyancy, and 

changing body position and orientation be demonstrated?

Back (Supine) Buoyancy/Flotation 

Component Sequence

1. No back flotation demonstrated

2. Back flotation with caregiver/instructor 

support

3. Back flotation with instructional flotation 

device support

4. Momentary (1-3 sec.) voluntary back 

flotation

5. Independent (>3 sec.) voluntary back 

flotation0%
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Research Question 1 Results

Back Flotation
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1. At what ages can unsupported swimming behaviors for water competence 

components of water entry and exit, breath control, back flotation/buoyancy, and 

changing body position and orientation be demonstrated?

Frequency of Unsupported Back Float Across Ages and Group
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Change in Body Orientation
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1. At what ages can unsupported swimming behaviors for water competence 

components of water entry and exit, breath control, back flotation/buoyancy, and 

changing body position and orientation be demonstrated?

Indicates step at which the behavior is demonstrated independently

Change in Body Orientation (turning around 

while vertical) Component Sequence

1. No change in body orientation demonstrated

2. Caregiver/instructor-supported body 

orientation change (turning around)

3. Body orientation change (turning around) 

while supported by flotation device

4. Independent voluntary body orientation 

change (turning around)



Research Question 1 Results

Change in Body Orientation
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1. At what ages can unsupported swimming behaviors for water competence 

components of water entry and exit, breath control, back flotation/buoyancy, and 

changing body position and orientation be demonstrated?

Change in Body Orientation (turning around 

while vertical) Component Sequence

1. No change in body orientation demonstrated

2. Caregiver/instructor-supported body 

orientation change (turning around)

3. Body orientation change (turning around) 

while supported by flotation device

4. Independent voluntary body orientation 

change (turning around)
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Change in Body Orientation
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1. At what ages can unsupported swimming behaviors for water competence 

components of water entry and exit, breath control, back flotation/buoyancy, and 

changing body position and orientation be demonstrated?

Frequency of Unsupported Change in Body Orientation Across Ages and Groups
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2. Across these 5 water competence components, what degree of improvement 

was attained in an 8-lesson session? (Average attendance: 6.9 sessions)

Water Entry Water Exit
Breath 

Control
Back Flotation

∆ in Body 

Orientation
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2. Across these 5 water competence components, what degree of improvement 

was attained in an 8-lesson session? (Average attendance: 6.9 sessions)

Water Entry Water Exit
Breath 

Control
Back Flotation

∆ in Body 

Orientation
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2. Across these five water competence components, what degree of improvement 

was attained in an 8-lesson session? (Average attendance: 6.9 sessions)

Water Entry Water Exit
Breath 

Control
Back Flotation

∆ in Body 

Orientation
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2. Across these 5 water competence components, what degree of improvement 

was attained in an 8-lesson session? (Average attendance: 6.9 sessions)

Notes: 

• PCA – Parent and Child Aquatics; PSA – Preschool Aquatics

• Levels do not reflect continuous variables, e.g., progression from a 2 to a 3 level on Breath 

Control may not represent an equivalent level of progression as growth from a level 3 to a 4

Water Entry Water Exit Breath Control Back Float
Change Body 

Orientation

All

1-1.9 year olds 0.75 0.50 0.25 0.00 0.38

2-2.9 year olds 0.69 2.13 0.81 0.25 0.50

3-3.9 year olds 0.33 1.78 0.89 1.22 0.56

4-4.9 year olds 0.22 1.44 1.11 0.56 0.44

5-5.9 year olds 0.00 2.00 1.33 2.00 0.33

Average 0.49 1.62 0.82 0.58 0.47

PCA

1-1.9 year olds 0.75 0.50 0.25 0.00 0.38

2-2.9 year olds 0.64 2.43 0.86 0.07 0.43

3-3.9 year olds 1.00 2.00 0.50 1.50 0.50

Average 0.71 1.75 0.63 0.17 0.42

PSA

2-2.9 year olds 1.00 0.00 0.50 1.50 1.00

3-3.9 year olds 0.14 1.71 1.00 1.14 0.57

4-4.9 year olds 0.22 1.44 1.11 0.56 0.44

5-5.9 year olds 0.00 2.00 1.33 2.00 0.33

Average 0.24 1.48 1.05 1.05 0.52

Average Change (∆)
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Component
Mean, Standard Deviation (M, SD)a

Z p
Pre Post

Water Entry 2.22 (0.56) 2.71 (0.49) -4.69 < .001***

Water Exit 2.62 (0.86) 4.24 (1.15) -5.17 < .001***

Breath Control 2.69 (0.90) 3.51 (1.20) -4.4 < .001***

Back Flotation 2.16 (0.74) 2.73 (1.12) -3.45 .001**

Change in Body 

Orientation
2.49 (0.73) 2.96 (0.64) -3.87 <0.001***

Note: aMean and standard deviation provided for context. Levels do not reflect 

continuous variables, e.g., progression from a 2 to a 3 level on Breath Control may 

not represent an equivalent level of progression as growth from a level 3 to a 4.

Research Question 2 Results

2. Across these 5 water competence components, what degree of improvement 

was attained in an 8-lesson session? (Average attendance: 6.9 sessions)

Wilcoxon Signed-Rank Results
Used to evaluate differences in ordinal, matched-pair (pre/post) data

*p < 0.05

**p < 0.01

***p < 0.001
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All Children
Average (M) Change

U pAll 

(n = 45)

A 

(n = 23)

B 

(n = 22)

Water Entry 0.49 0.70 0.27 146 .005**

Water Exit 1.62 1.65 1.59 232 .621

Breath Control 0.82 0.78 0.86 242 .788

Back Float 0.58 0.35 0.82 192.5 .113

Change in Body Orientation 0.47 0.52 0.41 217.5 .363

Indian River Participants
Average (M) Change

U pAll

(n = 33)

A

(n = 19)

B 

(n = 14)

Water Entry 0.55 0.74 0.29 73 .011*

Water Exit 1.52 1.58 1.43 121 .648

Breath Control 0.85 0.84 0.86 118 .577

Back Float 0.39 0.26 0.57 118 .444

Change in Body Orientation 0.52 0.58 0.43 108 .313

Note: aMean provided for context. Levels do not reflect continuous variables, 

e.g., progression from a 2 to a 3 level on Breath Control may not represent 

an equivalent level of progression as growth from a level 3 to a 4.

Research Question 2 Results
2. Across these 5 water competence components, what degree of improvement 

was attained in an 8-lesson session? (Average attendance: 6.9 sessions)

Mann Whitney U Test
Used to evaluate differences in average change between A & B groups

*p < 0.05, **p < 0.01



Interpreting Results:

Research Question 1

▪ Children in group lessons demonstrated performance of these five 

behaviors without support.

▪ Aside from water entry and water exit, the other three behaviors 

(breath control, back flotation and change in body position) were not 

demonstrated by a majority of the participants, even at 5 years of 

age.

▪ These results suggest several possible explanations:

▪ Extended exposure time could have resulted in better skill acquisition.

▪ Different developmentally appropriate instructional methods may be 

needed to achieve competency in these behaviors by a majority of 

children before 4 to 5 years old.

▪ Findings reinforce previous literature that water competence 

components such as BC, BF and CBO do not emerge prior to 4 to 5 

years old in a majority of children participating in group lessons.
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Interpreting Results:

Research Question 1 (Continued)

43

▪ A strong discrepancy existed between the earliest ages at which 

children could independently enter the water and the ages at which 

they could perform unsupported breath control, back flotation and 

changing body orientation.

▪ Not only were the earliest ages older, but the frequency at which the 

participants achieved unsupported breath control, back flotation and 

change in body orientation ranged from 11% to 33% (BC), 5% to 23% 

(BF) and 5% to 38% (CBO).

▪ In no case did a majority of the participants achieve unsupported breath 

control, back flotation or change in body orientation.

▪ Among children enrolled in PCA, none demonstrated unsupported 

back flotation between the ages of 1 to 3.9 years. 

▪ Children enrolled in PSA between ages 2 to 2.9 years (50%) and 3 to 3.9 

years (11%) were able to demonstrate this skill unsupported.

Continued on next slide



Interpreting Results:

Research Question 1 (Continued)

▪ The higher performance of unsupported water exit 

requires further explanation.

▪ While the achievement of unsupported water exit ranged 

between 71% to 77%, the assessment did not require that 

children demonstrate that they could get from deep water to 

the side in order to exit.

▪ If the assessment for unsupported water exit behavior had 

included prerequisites of supported breath control, back float 

and change in body orientation, it is likely that unsupported 

water exit would have had much lower frequencies even at 

ages 3, 4 and 5.
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Interpreting Results:

Research Question 2

45

▪ As currently taught in the Red Cross group lessons (Parent and 

Child Aquatics and Preschool Aquatics), performance of all five 

water competence components did improve significantly—although 

to differing degrees across components.

▪ Improvement was greater among the older participants enrolled in 

the Preschool Aquatics lessons than in the Parent and Child 

Aquatics lessons.

▪ The attempt to differentiate between Typical and Modified curricula 

generally did not produce significant differences except for 

behaviors within the water entry component.



Study Limitations

▪ Inconsistent attendance, early withdrawal and ineligibility of some 

program participants program reduced sample size.

▪ Duration of the intervention was limited to a maximum of 8 sessions.

▪ Choice of test sites were limited due to COVID-19 regulations, which 

impacted ability to target recruitment efforts to some specific 

racial/ethnic participants (e.g., American Indian or Alaska Native).

▪ Levels of instructor experience were varied.

▪ The social-emotional readiness of the children was not assessed.

Note: Possible environmental barriers to participation included:

▪ A tropical system that was present off the coast of Florida during the 

second week of lessons, causing weather conditions to be very windy 

and cold for water activity.

▪ A major fire that caused significant disruption to the transportation 

system in Day 8 in Indian River County.
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Lessons Learned

▪ Swim lessons were available at no charge to the participants, which 

may have been a factor in the lack of commitment to show up to 

every lesson.

▪ The difference between the “Typical” and “Modified” program was 

negligible in relation to study outcomes.

▪ We do not know if training to the Modified program influenced delivery 

of the Typical program.

▪ The findings raised the need for future research addressing the 

impact of the following in skill acquisition in developmentally 

appropriate group lessons:

▪ Number of lessons.

▪ Length of lessons.

▪ Number of participants in each class.

▪ Types of teaching techniques.

▪ Social-emotional readiness of the children.
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Projected Impacts on Future 

Programming

48

▪ Swim lesson curriculum developers can use the resulting 

information from this study to examine and revise swim lesson 

programs for young children.

▪ Earlier attainment of unsupported levels of water competence may 

have a buffering effect against drowning.

▪ Consider employing any teaching/learning techniques including 

progressions and activities which have an evidence-basis that leads 

to earlier achievement of unsupported swimming behaviors.

▪ Progressions leading to unsupported skills may be introduced earlier 

in completion requirements for swim lesson levels for children ages 

1 to 4 years.

Continued on next slide



Projected Impacts on Future 

Programming (Continued)
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▪ Consider designing assessments that are a composite of multiple 

components of water competence (i.e., “putting it all together”).

▪ All swimming skill completion requirements should be designed to 

conclude with the child reaching a position of safety (e.g., poolside, 

standing water depth or exiting the water).

▪ For “adult-assisted” lessons, such as Parent and Child Aquatics, 

consider establishing completion requirements (e.g., exit skills 

assessments).



Next Steps: Dissemination of Findings

Articles and abstracts are intended to be submitted to the following:

▪ Publications 

• International Journal of Aquatic Research and Education

• American Journal of Public Health

• Pediatrics

• Injury Prevention

▪ Presentations

• American Public Health Association Conference

• Association of Aquatics Professionals Conference

• Diversity in Aquatics Convention

• World Aquatic Health Conference

• National Recreation and Parks Association Conference

• National Drowning Prevention Alliance Water Safety Conference
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Appendix A: Teaching Tools
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Typical (A) Course Outlines

Modified (B) Course Outline

Component Sequence Charts

Typical (A) Course Skills Charts

Modified (B) Course Skills Charts 



Typical (A) Course Outlines
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Modified (B) Course Outlines
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Component Sequence Charts
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Water Entry
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Water Exit

65



Breath Control
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Back Buoyancy/Flotation
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Change in Body Orientation
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Typical (A) Course Skills Checklists
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Modified (B) Course Skills Checklists
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Parent and Child Aquatics Level 1 
Continued from Previous Slide
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Parent and Child Aquatics Level 2
Continued from Previous Slide
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Appendix B: Data Collection Tools
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Pre-Participation Parent Surveys

Water Competence Assessment Form

Post-Participation Parent Surveys



Pre-Participation Parent Survey – Parent and Child Aquatics
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Pre-Participation Parent Survey – Preschool Aquatics
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Water Competence Assessment Form
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Post-Participation Parent Survey – Parent and Child Aquatics
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Post-Participation Parent Survey – Preschool Aquatics
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