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Background. Affordances in the home environment may play a significant role in
infant motor development.

Objective. The purpose of this study was to further develop and validate the
Affordances in the Home Environment for Motor Development–Infant Scale (AHEMD-
IS), an inventory that measures the quantity and quality of motor affordances in the
home.

Design. A cross-sectional study was conducted to evaluate criteria for content
validity, reliability, internal consistency, floor and ceiling effects, and interpretability
of the instrument.

Methods. A pilot version of the inventory with 5 dimensions was used for expert
panel analysis and administered to parents of infants (N�419). Data were analyzed
with Cronbach alpha, intraclass correlation coefficients (ICCs), ceiling and floor
effects, and item and dimension interpretability analyses for creation of a scoring
system with descriptive categories for each dimension and total score.

Results. Average agreement among the expert panel was 95% across all evaluation
criteria. Cronbach alpha values with the 41-item scale ranged between .639 and .824
for the separate dimensions, with a total value of .824 (95% confidence interval [95%
CI]�.781, .862). The ICC values were .990 for interrater reliability and .949 for
intrarater reliability. There was a ceiling effect on 3 questions for the Inside Space
dimension and on 3 questions for the Variety of Stimulation dimension. These results
demonstrated the need for reduction in total items (from 41 to 35) and the combi-
nation of space dimensions. After removal of questions, internal consistency was .766
(95% CI�.729, .800) for total score. Overall assessment categories were created as:
less than adequate, moderately adequate, adequate, and excellent.

Limitations. The inventory does not determine specific use (time, frequency) of
affordances in the home, and it does not account for infants’ out-of-home activities.

Conclusions. The AHEMD-IS is a reliable and valid instrument to assess affor-
dances in the home environment that promote infant motor development.
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Motor development is a critical
factor in child behavior,1–3

being associated with the
foundation of cognitive4,5 and social-
emotional6 development. In the
developing infant, motor behavior is
shaped by a combination of environ-
mental, organismic, physiological,
and genetic factors.7 Among those
factors, the home environment has
been established as a primary agent
for learning and developing the foun-
dation for lifelong behaviors.8,9

Therefore, it should be no surprise
to physical therapists that research
findings continue to support the pos-
itive link between an adequate home
environment and early developmen-
tal outcomes, including infant cogni-
tive and motor development.6–8,10,11

For example, a recent study showed
that a more optimal home environ-
ment was associated with better cog-
nitive and social-emotional develop-
ment (after adjusting for social risk)
in children born very preterm.6

Early studies designed to assess the
general characteristics of the home
and the relationship to later behavior
have shown that one of the most
striking and consistent findings has
been “availability of stimulating play
materials” as a predictor of future
mental behavior.12,13 For motor
development, it has been established
that a meaningful structure associ-
ated with opportunities in the home
environment comprises physical
space, variety of stimulation (daily
activities), and play materials14 in
children aged 18 to 42 months. This
structure stimulated our initial inter-
est in the connection between qual-
ity of motor opportunities in the
home and motor development in
infants. That interest also has been
widely supported by the physical
therapy community, based on the
observations that motor assessment
and interventions that account for
the home and promote change in
caregiver-infant interaction can influ-

ence and improve the results of clin-
ical practice.15

Although selected home environ-
ment and motor development char-
acteristics have been examined, the
fact remains that minimal informa-
tion is available in relation to the
multidimensional effects of home
affordances on early motor develop-
ment. From that perspective, affor-
dances are opportunities that offer
the individual potential for motor
action, consequently learning and
developing a skill or a part of the
biological system.16 The initial
efforts in addressing this gap
between understanding the home
environment and clinical practice
related to motor development
resulted in creation of the valid and
reliable Affordances in the Home
Environment for Motor Develop-
ment (AHEMD)14 for children aged
18 and 42 months. The AHEMD is a
parental self-report instrument
designed to assess the quality and
quantity of factors (affordances) in
regard to physical space, variety of
stimulation, and play materials in the
home that are conducive to enhanc-
ing motor development. To date, the
AHEMD has been translated into at
least 3 languages17–19 other than Eng-
lish and been reported in several sci-
entific journals.7,20–22

Since the reporting and use of that
instrument, several comments have
been noted on the need for a tool
that addresses earlier development.
Due to the dramatic changes in
motor behavior from the first
months of life to the achievement of
independent walking (up to 18
months), a version of the instrument
needed to be created to address fac-
tors in the home environment that
potentially affect infant motor devel-
opment. In addition, it is generally
understood by the medical and ther-
apy community that interventions
may be most effective if begun early
in life, and delays may have long-

lasting effects.23 With that in mind
and considering the growing interest
of this topic in research and clinical
communities, we created a version
of the AHEMD for infants: the Affor-
dances in the Home Environment for
Motor Development–Infant Scale
(AHEMD-IS). The AHEMD-IS is a valid
and reliable instrument for measur-
ing the quality and quantity of motor
development opportunities pro-
vided in the home environment for
infants aged 3 to 18 months.24 Steps
in its development included use of
expert feedback and establishment
of construct validity, interrater and
intrarater reliability, and predictive
validity, involving a total of 113
homes of infants.

Since its creation, the AHEMD-IS has
gained in popularity as a clinical tool
and as a research outcome measure.
Furthermore, the AHEMD-IS has
been noted in recent studies of
infant development, with general
findings supporting the argument
that environmental factors are asso-
ciated with infants’ motor develop-
ment20 and motor affordances can
have a positive impact on future
motor ability and later cognitive
behavior of infants.7 In addition, the
AHEMD-IS has recently been added
as a supporting tool in a major study
designed to measure the effects of
intrauterine growth restriction.21

However, feedback from these stud-
ies and our own evaluation strongly
suggested the need for a normative
sample and standardized scoring sys-
tem. Here, we present a revision of
the AHEMD-IS that includes these
psychometric properties. Steps in
the further validation and testing
involved 3 phases: (1) use of expert
opinion for content validity, (2)
administration to a large sample and
testing of reliability, consistency, and
floor and ceiling effects, and (3)
retesting of internal consistency and
determination of interpretability for
the scoring system.
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Method
A schematic diagram of the methods
for all phases is shown in the Figure.

Phase 1
Phase 1 addressed content validity
through expert review of the instru-
ment.25 The initial version of the
instrument had 56 items and 5
dimensions (Inside Space, Outside
Space, Variety of Stimulation, Gross-
Motor Toys, and Fine-Motor Toys),
with 17 items in the space dimen-
sions (10 for the Inside Space dimen-
sion and 7 for the Outside Space
dimension), 17 in the Variety of Stim-
ulation dimension, and 22 in the Play
Materials section (combining Fine-
Motor Toys and Gross-Motor Toys
dimensions). Due to safety issues,
the instrument was analyzed to
describe only manufactured toys and
materials that were appropriate for
infants according to the latest ver-
sion of the US Consumer Product
Safety Commission report26 and a
guideline from the Brazilian Associa-
tion of Toy Makers.27 We selected
toys that were representative of each
category, age appropriate, and
included different price ranges.

After informal feedback from col-
leagues (researchers and clinicians in
the field), we reduced (from 56) and
rearranged the number of items to
46 questions (11 in the Physical
Space dimension, 13 in the Variety of
Stimulation dimension, and 22 in the
Play Materials section). The most
important alteration was in the struc-
ture of the Play Materials section;
although all of the items denoted in
that section were designed for
infants up to 18 months of age, not
all were appropriate for infants
younger than 11 months.26 There-
fore, following the age group recom-
mendations indicated by the US Con-
sumer Product Safety Commission
report, we separated items in that
section into 2 age categories (3–11
and 12–18 months), with the follow-
ing note added to the questionnaire:

“If your baby’s age is between 3 and
11 months, stop here. The following
toys are not recommended for chil-
dren younger than 12 months of age.
If your baby is 12 months of age or
older, please continue answering the
questionnaire.” The following items
were reserved for infants older than
12 months: educational toys and
shape sorters, soft hand puppets,
dolls and other play figures with
accessories, house toys (telephone,
kitchen utensil sets, tools), stacking
(rings, cones) and nesting toys, puz-
zles (2–6 pieces), locomotor materi-
als (pull or push toys), multiactivity
tables, baby swings, rocking toys,
and baby tricycles.

After changes based on informal
comments and group discussions,
we requested formal feedback on
basic components, categories, and
items from internationally estab-
lished specialists (researchers, phys-
ical therapists, occupational thera-
pists, pediatricians) in the fields of
infant and early childhood motor
development. In addition to a letter
of introduction stating the purpose,
a guideline for examining content
was developed with criteria based
on suitable recommendations.28–30

The guideline asked reviewers to
make comments on each section and
use the 4-point Likert scale
(1�strongly disagree, 2�mildly dis-
agree, 3�mildly agree, and
4�strongly agree) for evaluation
according to the following criteria:
clarity (the item is well written,
what is asked is clear to the parents);
importance (the item is relevant and
reflects the aspect to be assessed in
the home environment); discrimina-
tion (the item has the potential to
discriminate home environments
that offer more or less the same affor-
dances to infants’ motor develop-
ment); ease of observation (the item
represents situations relatively fre-
quently, easily observable by par-
ents); cultural conflict (the item
does not present cultural conflict);

and orientation to the parents (the
item has the potential to inform the
parents how to promote affordances
that stimulate motor development in
the home environment).

The letter and guidelines were sent
by e-mail to 34 specialists, who were
requested to return their form by
email. The specialists were pediatri-
cians, pediatric physical therapists,
pediatric occupational therapists,
and researchers in the field of infant
motor development. All specialists
had a doctoral degree and at least 10
years of experience in the field in
different countries: Brazil, Australia,
Canada, and United States. Experts
who did not reply in a month were
reminded of the request. Descriptive
analysis was conducted on the
scores, and questions were individu-
ally reviewed31; for acceptance, each
criterion item had to be agreed upon
by at least 80% of the reviewers.32

Phase 2
The involvement of human partici-
pants for data used in phase 2 was
approved by the Methodist Univer-
sity of Piracicaba Human Subjects
Committee. Phase 2 involved the
testing of reliability, internal consis-
tency, and ceiling and floor effects
with the revised questionnaire from
phase 1 (now with 41 questions) to
419 parents of infants aged 3 to 18
months (3–11 months, n�252;
12–18 months, n�167). To partici-
pate, parents signed a consent form
and verified that their infants did
not exhibit any abnormal genetic
syndromes, congenital malforma-
tions, or neurological impairments.
Recruitment letters and question-
naires were sent to parents of infants
through community health agencies
and public and private day care cen-
ters in 3 Brazilian states. Three anal-
yses were conducted based on a
description of quality criteria for
measurement properties20: interrater
and intrarater reliability, internal
consistency, and floor and ceiling
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Version 1 
56 items, 5 dimensions, n=113

- Expert feedback
- Construct validity 
- Reliability 
- Predictive validity 

- Expert feedback (informal)
- Removed items determined irrelevant 
- Division of the questionnaire in questions from 3 to 11 months

and from 12 to 18 months

Version 2 
46 items, 5 dimensions

- Expert feedback: researchers, physical therapists, occupational 
therapists

- Guideline criteria
 - Sent to 38 experts, 17 returned

- 8 questions removed or combined and 1 question added  
- Changes in wording and toy images

Version 3 
41 items, 5 dimensions

- Administered to 419 parents of infants 
- 3–11 mo (n=252)  
- 12–18 mo (n=167)  

- Reliability (interrater [n=16], intrarater [n=16]) 
- Internal consistency (Cronbach alpha) 
- Floor and ceiling effects (15% extremes)

Version 4 
35 items, 4 dimensions

- Removed items based on ceiling effects and poor consistency 
- Combined Inside and Outside Space dimensions into one (Physical

Space)
- Internal consistency reassessed 
- Interpretability 

- Classification system and descriptive categories based on 
quartiles 

Reported in
Caçola et al,24

(2011)

Phase 1 
Content 
Validity

Phase 2 

Reliability,
Internal 

Consistency,
Ceiling and 
Floor Effects 

Phase 3 
Internal

Consistency,
Interpretability 

Figure.
Affordances in the Home Environment for Motor Development–Infant Scale (AHEMD-IS) Questionnaire—development, validation,
and testing.
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effects. Interrater reliability was
determined using direct observation
in 16 homes by a pediatric physical
therapist with 5 years of experience
in the field. The follow-up was con-
ducted within 2 weeks of parental
questionnaire responses.

Another 16 parents were asked to
answer the questionnaire a second
time over a 2-week interval for deter-
mination of intrarater reliability.
Both types of reliability were ana-
lyzed using intraclass correlation
coefficient (ICC [2,1]) (agreement)
procedures. In order to measure the
degree to which the items that make
up a latent construct are all produc-
ing similar scores, Cronbach alpha
coefficients were examined for total
score and each of the 5 dimensions.
A Cronbach alpha of .7 or above was
considered evidence of adequate
internal consistency.33 Frequency
analyses were conducted to deter-
mine floor or ceiling effects, consid-
ered to be present if more than 15%
of the respondents achieved the low-
est or highest possible score, respec-
tively.34 All analyses were calculated
using IBM SPSS version 19.0 for Win-
dows (IBM Corp, Armonk, New
York).

Phase 3
Phase 3 addressed internal consis-
tency of the AHEMD-IS and the inter-
pretability analysis of the question-
naire modified after phase 2’s results.
Interpretability is defined as the
degree to which qualitative meaning
can be assigned to quantitative
scores.34 Frequency analyses were
conducted, and the sample quartiles
were used to determine the scoring
classification system and categories
that represented the quantity and
quality of affordances in the home
environment for infants.

Role of the Funding Source
This work was partially supported by
the CNPq–Brazilian Council of Tech-
nological and Scientific Develop-

ment (Process 486077/2011-0 and
308903/2012-9).

Results
Phase 1
Seventeen specialists responded to
our request for a detailed evaluation
of the instrument. Overall, most
experts strongly agreed with the cri-
teria presented in the guidelines. A
frequency analysis of the agreement
scores (sum of 3 and 4 ratings) by
dimensions indicated an average
agreement for Physical Space,
Variety of Stimulation, and Play Mate-
rials, respectively: clarity—88%,
87%, and 97%; importance—94%,
95%, and 98%; discrimination—91%,
95%, and 98%; ease of observation—
97%, 98%, and 99%; cultural con-
flict—90%, 88%, and 92%; and orien-
tation to parents—93%, 94%, and
99%.

Because the overall expert rating
was relatively high, we focused on
comments that were relevant to cer-
tain questions and dimensions. For
example, most experts commented
on ways to phrase some questions,
and we changed (added, removed,
or clarified) items based on their sug-
gestions. The general structure of
the questionnaire remained the
same, with minor changes made in
the child and family characteristics,
including the removal of a question
regarding total family income due to
the lack of relevance to the instru-
ment. Three questions were deleted
from the Physical Space dimension,
and 2 questions related to “support
where the child can pull up” and a
“room to play.”

The Variety of Stimulation dimension
underwent the most revision. For
example, a few reviewers suggested
the inclusion of “tummy time” under
the segment inquiring about how
much awake time the infant spends
in certain situations. In addition, the
wording was changed (ie, from “We/
our child” to “I/my child”) because

some questions, at this point, were
assuming that the infant had 2 par-
ents. In the largest dimension, Play
Materials, the major changes
involved regrouping and combining
certain questions, rewording of the
descriptions and questions, and the
use of different images and examples
of various toys. This dimension
ended with 21 questions.

Overall, the total number of ques-
tions decreased from 46 to 41, with 1
new question added (tummy time)
and 5 questions deleted (in the
Inside Space dimension, “Is there a
playroom [used only for children to
play]?” “Does your child usually
wear clothes that allow freedom to
move and explore?” “On a typical
day, how would you describe the
amount of awake time your child
spends in each of the situations,
restrained to a specific space in the
floor?” “How do you consider the
living space inside your house?” and
“How many do you have: audio
equipment [CD or tape players and
children’s music CDs or tapes]?”). In
addition, 2 questions were com-
bined into one: “Plush music box
animals, stuffed toys, squeeze-squeak
toys, cloth toys, water (floating,
sponges) toys.”

Phase 2
Table 1 shows the descriptive char-
acteristics for the 419 respondents.
For the interrater reliability sample,
descriptive characteristics indicated
that 9 of the infants (57%) were boys
and 7 (43%) were girls. Eleven
(68.5%) lived in houses, and 5
(31.5%) lived in apartments. Infants’
ages ranged from 4 to 18 months,
with 10 (62.5%) between 4 and 11
months and 6 (37.5%) between 12
and 18 months. For parental educa-
tion, one mother (6%) had some high
school or less, 5 (31.5%) were high
school graduates, and 10 (62.5%)
were college graduates. One father
(6%) had some high school or less, 5
(31.5%) were high school graduates,
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and 10 (62.5%) were college gradu-
ates. The sample for intrarater reli-
ability consisted of 16 infants: 8
(50%) were boys, and 8 (50%) were
girls; 5 (31%) lived in houses, and 11
(68%) lived in apartments. Infants’
ages ranged from 4 to 18 months,
with 11 (8%) between 4 and 11
months and 5 (31%) between 12 and
18 months. For parental education, 5
mothers (31.5%) had some high
school or less, 5 (31.5%) were high
school graduates, and 6 (37.5%)
were college graduates. Two fathers
(12.5%) had some high school or
less, 6 (31%) were high school grad-
uates, and 8 (50%) were college
graduates.

For interrater reliability, the results
demonstrated an ICC of .990 (95%
CI�.960, .997; P�.001, standard
error of measurement [SEM]�2.78),
and for intrarater reliability, the ICC
was .949 (95% CI�.856, .982;
P�.001, SEM�7.86). Internal consis-
tency results indicated Cronbach

alphas values of .776 (95% CI�.741,
.808) for the External Space dimen-
sion, .657 (95% CI�.603, .703) for
the Internal Space dimension, .639
(95% CI�.584, .689) for the Variety
of Stimulation dimension, .763 (95%
CI�.704, .814) for the Gross-Motor
Toys dimension, .760 (95% CI�.702,
.811) for the Fine-Motor Toys dimen-
sion, and .824 (95% CI�.781, .862)
for the total score.

Ceiling effects were observed in 3
questions of the Inside Space dimen-
sion and 3 questions of the Variety of
Stimulation dimension, with the fol-
lowing percentages of participants
saying “yes” to the questions: “In
your home’s inside space, is there
enough space for your child to play
or move around freely?” (90%); “In
your home’s inside space, is there
any furniture or equipment for your
child to pull up to a standing posi-
tion and/or walk?” (97%); “In your
home’s inside space, is there a spe-
cial place for toys where your child
can choose what to play with and get
it without help?” (89%); “I/we usu-
ally have a daily time for playing
(interacting) with our child” (92%);
“My/our child regularly (at least
twice a week) plays (interacts) with
adults, other than the parent(s)”
(93%); and “I/we regularly (at least
twice a week) play games with
my/our child to practice move-
ments, such as ‘clap hands,’ ‘wave,’
‘crawl,’ ‘walk,’ etc” (94%).

Phase 3
Based on the ceiling effects and rel-
atively low consistency of the dimen-
sions (Inside Space�.657 and .639
and Variety of Stimulation�.763), 6
questions were removed from the
instrument, leaving a total number of
35 questions. After the exclusion of
3 items from the Inside Space dimen-
sion, only 2 items were left; there-
fore, we combined the space dimen-
sions into one dimension, titled
“Physical Space.”

Table 1.
Continued

Variable Measurement

Time living at this house (%)

�3 mo 14 (3.3)

3–6 mo 21 (5)

7–12 mo 41 (9.8)

�12 mo 343 (81.9)

Mother’s education (%)

Some high school or less 15 (3.6)

High school graduate 68 (16.3)

Some college or trade
school

216 (51.9)

College graduate 104 (25)

Postgraduate degree 13 (3.1)

Father’s education (%)

Some high school or less 23 (5.6)

High school graduate 80 (19.5)

Some college or trade
school

228 (55.5)

College graduate 70 (17)

Postgraduate degree 10 (2.4)

Table 1.
Descriptive Characteristics for Family and
Child–Phase 2

Variable Measurement

Age (mo)

X 10.38

SD 4.35

Range 3–18

Sex (%)

Female 207 (49.4)

Male 212 (50.6)

Birth weight (g)

X 3,188

SD 527

Range 810–4,720

Gestational age (wk)

X 38.20

SD 2.1

Range 28–42

Prematurity (%)

Yes 47 (12.7)

No 322 (87.3)

Day care attendance (%)

Yes 171 (41.3)

No 243 (58.7)

Housing type (%)

House 358 (85.6)

Apartment 54 (13)

Other 6 (1.4)

Adults living in the house (%)

1 10 (2.4)

2 225 (61.4)

3 58 (14)

�4 92 (22.2)

Children living in the house
(%)

1 231 (55.5)

2 111 (26.7)

3 53 (12.7)

4 21 (5.1)

Rooms in the house (%)

1 68 (16.3)

2 180 (43.1)

3 127 (30.4)

4 30 (7.2)

�5 13 (3.1)

(Continued)
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An overall problem with responses
on the Gross-Motor and Fine-Motor
Toys dimensions was observed at
this phase: the responses for these
dimensions consisted of “none,”
“one–two,” “three–four,” and “five
or more” toys. None of the respon-
dents used the “five or more” option,
which led us to reconsider the num-
ber of choices presented. For young
babies, having 5 or more toys of the
same category is perhaps unrealis-
tic—if they have one toy for each
Play Material dimension question,
they would have a total of 15 distinct
toys. Therefore, we modified the
possible responses to “none,” “one–
two,” and “three or more.”

Internal consistency results for the
revised version indicated Cronbach
alpha values of .735 (95% CI�.695,
.773) for the Physical Space dimen-
sion, .663 (95% CI�.566, .746) for
the Variety of Stimulation dimension,
.758 (95% CI�.699, .810) for the
Gross-Motor Toys dimension, .758
(95% CI�.700, .809) for the Fine-
Motor Toys dimension, and .766
(95% CI�.729, .800) for the total
score.

The interpretability analysis started
with a comparison of the maximum
ranges for all dimensions and total
score, the ranges indicated by our
sample, and the sample cutoff scores
(Tab. 2). The scoring system aimed
to eliminate ceiling effects (as
addressed in the previous phase) and

gaps in measurement.35 For all ques-
tions, we assigned a score of 1 to a
“yes” answer and 0 to a “no” answer,
and we assigned scores of 0 to
“none,” 1 to “one–two,” and 2 to
“three or more” responses. The Vari-
ety of Stimulation dimension had 2
ways to assign points—questions 10
to 13 were assigned a score of 3 for
“never,” 2 for “sometimes,” 1 for
“almost always,” and 0 for “always,”
and questions 14 and 15 were
assigned the opposite values. The
cutoff scores were determined for
each age group by examining the
cumulative frequency distributions
of this normative sample. The goal
was to categorize the dimensions of
the home and the total score for the
home environment into 4 possible
facets of adequacy for promoting
quantity and quality of affordances
for motor development. Thus,
descriptive categories were created
to reflect the sample quartiles for
each dimension and total score.
From zero to the 25th percentile, the
category generated was “less than
adequate”; from the 26th percentile
to the 50th percentile, it was “mod-
erately adequate”; from the 51th per-
centile to the 75th percentile, it was
“adequate”; and from the 76th per-
centile to the 100th percentile, the
category was considered “excel-
lent.” Table 3 shows the descriptive
categories for raw score ranges in
each dimension and total score.

The following descriptions were
added to each category and apply to
each single dimension of the home
and for total score:

Less than adequate: Environmental
opportunities (affordances) for
motor development are missing or
need improvement. Suggestion: the
family should look to add or improve
certain dimensions of the home by
providing a variety of affordances
that can improve their infant’s motor
development.

Moderately adequate: Environ-
ment provides some opportunities
(affordances) for motor develop-
ment but could be improved. Sugges-
tion: implement more affordances
that can help stimulate the infant’s
motor development.

Adequate: Environment shows suf-
ficient quantity and quality of oppor-
tunities (affordances). Suggestion:
continue using and finding different
ways to explore the affordances in
the home.

Excellent: Provides ample amount
and variety of opportunities (affor-
dances). Suggestion: continue using
and finding different ways to encour-
age the infant’s movement and play.

A sample of the final instrument is
provided in Appendix 1. Appendix 2
provides the separate score sheets
for infants aged 3 to 11 months and

Table 2.
Ranges and Quartiles for Each Dimension and Total Score of the Affordances in the Home Environment for Motor Development–
Infant Scale (AHEMD-IS) by Questionnaire Age Division–Phase 3

Measure

3–11 mo 12–18 mo

Physical
Space

Fine-Motor
Toys

Gross-Motor
Toys

Variety of
Stimulation Total

Physical
Space

Fine-Motor
Toys

Gross-Motor
Toys

Variety of
Stimulation Total

Questionnaire range 0–7 0–10 0–12 0–20 0–49 0–7 0–22 0–18 0–20 0–67

Sample range 0–7 0–10 0–12 4–16 6–39 0–7 0–22 0–18 3–17 14–60

25th percentile 1 2 3 9 18 2 6 6 10 27

50th percentile 3 3 5 11 23 4 9 8 12 33

75th percentile 5 5 7 13 27 5 14 11 14 40
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infants aged 12 to 18 months,
with examples of how to use
the AHEMD-IS to improve the
home environment for motor
development.

Discussion
This article reports a revision of the
AHEMD-IS. Phase 1, expert opinion
of content, resulted in an average
agreement of 95% across the all cri-
teria and a reduction of items (from
46 to 41). Phase 2 results showed
ICC values of .99 for interrater reli-
ability and .95 for intrarater reliabil-
ity, with Cronbach alpha values rang-
ing between .64 and .82 for the
dimensions and a total value of .82
(95% CI�.78, .86) for internal con-
sistency. Ceiling effects were found
on 3 questions of the Inside Space
dimension and 3 questions of the
Variety of Stimulation dimension.
These results demonstrated the need
for reduction in total items (from 41
to 35) and combination of the space
sections. Results in phase 3 revealed
an internal consistency of .77 (95%
CI�.73, .80) for total affordances in
the home. Considering that the
quoted alpha values for each dimen-
sion ranged from .66 to .76, with 3
out of the 4 dimensions with an
alpha value �.7, the questionnaire
can be considered as having satisfac-
tory internal validity.33 Interpretabil-
ity of the scores was based on quar-
tile analysis and creation of 4

descriptive categories (less than ade-
quate, moderately adequate, ade-
quate, and excellent) that represent
the quality and quantity of home
affordances for motor development
and its respective dimensions. Over-
all, the results of all phases com-
bined to demonstrate that the
AHEMD-IS is a valid and reliable tool
to list and classify the quantity and
quality of affordances in the home
environment that are conducive to
motor development in infants aged 3
to 18 months.

Since its creation, experts in the field
of early motor development, includ-
ing researchers and practitioners,
have indicated that this instrument
(for example) holds promise for
advancing science with regard to
environmental factors that should be
of interest in helping children
acquire motor skills and will address
a need and help direct intervention-
ists, families, infant caregivers, and
others. Although the first (initial) ver-
sion of the AHEMD-IS demonstrated
reliability and some aspects of valid-
ity, use in the field by researchers
and clinicians prompted us to con-
tinue refining the instrument with
the inclusion of an effective scoring
system. The AHEMD-IS shows good
intrarater (.94) and interrater reliabil-
ity (.99) compared with similar
instruments such as the Daily Activ-
ities of Infants Scale36 (.77 and .76).

The AHEMD-IS also compares favor-
ably with the Infant Toddler Home
Observation for Measurement of the
Environment in regard to internal
consistency values for total score
(.82).37

Overall, we were able to follow qual-
ity criteria guidelines proposed by
Terwee and colleagues,34 with the
steps described in this study comple-
menting the preliminary validity
guidelines established in 2011. Our
goal was to make the instrument as
succinct and direct as possible. We
feel that this goal was accomplished
in some important areas. The version
published in 2011 had 56 items,
whereas the revision presented here
has 35 items. As a consequence, the
point ranges for the dimensions and
total score are not large (eg, the high-
est possible number of points in the
Fine-Motor Toys dimension for
infants between 3 and 11 months of
age is 10 points. The instrument is a
relevant and concise measure but as
a result possesses limited range mea-
surement that is a characteristic of
affordances feasible for infants
between 3 and 18 months of age.
Nonetheless, the criteria for the scor-
ing system took into account the
range restriction and established
quartile cutoffs that were sensitive to
this limitation.

Table 3.
Affordances in the Home Environment for Motor Development–Infant Scale (AHEMD-IS) Raw Score Ranges and Descriptive
Categories

Age (mo) Descriptive Categories
Physical
Space

Variety of
Stimulation

Fine-Motor
Toys

Gross-Motor
Toys

Total
Score

3–11 Less than adequate 0–1 0–9 0–2 0–3 0–18

Moderately adequate 2–3 10–11 3 4–5 19–23

Adequate 4–5 12–13 4–5 6–7 24–27

Excellent 6–7 14–20 6–10 8–12 28–49

12–18 Less than adequate 0–2 0–10 0–6 0–6 0–27

Moderately adequate 3–4 11–12 7–9 7–8 28–33

Adequate 5 13–14 10–14 9–11 34–40

Excellent 6–7 1–20 15–22 12–18 41–67
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One of the limitations identified with
the development process includes
the fact that the experts who partic-
ipated in phase 1 were based across
South America and North America,
which may have resulted in cultur-
ally biased opinions. However, we
do want to point out that the
AHEMD version for children aged 18
to 42 months has been used effec-
tively in other countries, including
Japan,17 Taiwan,18 and Lebanon,19

with slight modifications on some
items to adjust for potential cultural
factors.

When interpreting the results of the
AHEMD-IS, especially in relation to
an infants’ developmental level, it is
important to take into account that
the questionnaire does not include
certain areas of an infant’s experi-
ence such as out-of-home activities.23

In addition, the report produced by
the AHEMD-IS might provide only a
snapshot of an environment that may
be constantly changing. Moreover,
the quantity and quality of affor-
dances in the home are related to
socioeconomic status. A previous
study using the AHEMD-IS has estab-
lished that socioeconomic status
indicators (annual income, parental
education) significantly influenced
the availability of physical space and
play materials.23

Demonstrating that the home envi-
ronment can be accurately measured
is but a first step toward a research
and intervention program for
infants.36 Studies regarding the
effects of the home and infant motor
development were not as popular
until recently, and we believe that
the AHEMD-IS is an appropriate tool
to provide researchers and clinicians
with the opportunity to assess,
understand, and intervene with the
home environment. It is generally
understood by the medical and ther-
apy communities that interventions
may be most effective if begun early
in life, and delays may have long-

lasting effects.23 In addition, with
proper adaptation and validation,
one of the most promising future
applications of the AHEMD-IS is the
potential to help identify resources
in the home that may help the infant
who is impaired or at risk. Moreover,
additional studies should investigate
the concurrent and predictive valid-
ity of the instrument, with measures
of motor and overall development
(eg, Bayley Scales of Infant Develop-
ment) as well as other assessments
that measure the environment and
participation of infants (eg, Daily
Activities of Infants Scale).

The results of this study suggest that
the instrument has the potential to
be very useful to the physical thera-
pist. There is substantial evidence
that the instrument can significantly
contribute to the understanding of
an infant’s motor development sta-
tus,20 assess and predict child
growth and development,21 and cap-
ture how the home promotes affor-
dances for motor and cognitive
development.7 As previously men-
tioned, the instrument, in its current
form, has noteworthy clinical prom-
ise. Our results also support the com-
mon practice in physical therapy of
having professionals advise patients
on home activities, including assess-
ment and recommendations for
intervention. In general, such recom-
mendations involve how to utilize
different aspects of home space,
toys, stimulation, and activities that
are part of an infant’s everyday life.22

Thus, the instrument can aid in nar-
rowing the gap between analysis of
the home environment and clinical
practice, which may significantly
contribute to a better understanding
of an infant’s development and goals
of the therapist.

In conclusion, steps in the revision
of the AHEMD-IS confirmed a valid
and reliable instrument for the
assessment of infants 3 to 18 months
of age. The instrument now consists

of 35 items divided into 4 dimen-
sions (Physical Space, Variety of
Stimulation, Fine-Motor Toys, and
Gross-Motor Toys) and a total score
that can be categorized into 4
descriptions of home motor affor-
dances (scoring system): less than
adequate, moderately adequate, ade-
quate, and excellent. The results sug-
gest that this tool can be a useful
instrument for measuring the quan-
tity and quality of affordances in the
home environment that are condu-
cive to an infant’s motor
development.

Dr Caçola, Dr Gabbard, and Dr Santos pro-
vided concept/idea/research design and
writing. Dr Santos provided data collection,
fund procurement, participants, facilities/
equipment, and institutional liaisons. Dr
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Appendix 1.
Affordances in the Home Environment for Motor Development Infant Scale (AHEMD-IS) Inventory (3–18 Months)a

Dear Parents (Guardians),

This questionnaire has been developed to evaluate the affordances (opportunities) for motor development (move-
ment and play) that your family and home environment make available for your infant. Because you know your infant
very well, you are the best person to provide this kind of information.

It is important that you fill out the questionnaire as accurately as possible, thinking about what you have available,
such as toys, or what happens in your home to encourage your infant’s movement and play. We hope that
information from this questionnaire helps you learn to stimulate the development of your infant.

The questionnaire is composed of an initial section with questions about your infant and your family, followed by
three sections that address: Physical Space, Variety of Stimulation, and Play Materials (Gross-Motor Toys, Fine-Motor
Toys).

Child Characteristics

Child’s name: _________________________Parent/Guardian’s name: ____________________________________

Male ▫

Female ▫

Birth Date: ____/____/____ Premature: Yes ___ No ____
Birth Weight: _______ lb/kg If possible, gestational age: ____ weeks

How long has your child attended
childcare?

Never ▫ Less than 3 months ▫ 3–6 months ▫ 7–12 months ▫ More than 12 months ▫

Ethnicity: White ▫ Black or African American ▫ Hispanic or Latin ▫ Asian ▫

American Indian or Alaska Native ▫ Native Hawaiian or other Pacific Islander ▫ Other ▫__________

Family Characteristics

What is your housing type? Condominium
▫

Apartment
▫

House
▫

Other
▫

How many adults live in the home? 1
▫

2
▫

3
▫

4
▫

5 or more
▫

How many children live in the home? 1
▫

2
▫

3
▫

4
▫

5 or more
▫

How many bedrooms do you have? (please do not
count bathrooms, kitchen, or living room)

0
▫

1
▫

2
▫

3
▫

4
▫

5 or more
▫

How long has your family
lived at this home?

Less than 3 months
▫

3–6 months
▫

7–12 months
▫

More than 12 months
▫

What is the father’s
education?

Some high school
or less

▫

High school graduate
▫

Some college or
trade school

▫

College
graduate

▫

Postgraduate degree
▫

What is the mother’s
education?

▫ ▫ ▫ ▫ ▫

(Continued)

Code

Date
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Appendix 1.
Continued

Instructions: Read each question carefully and mark the box that best reflects your answer:

1. PHYSICAL SPACE

YES NO

1. OUTSIDE your home is there a safe, adequate, and large space for your child to play and move freely
(crawl, walk, roll)? (for example, backyard, front yard, garden, playground, etc)

▫ ▫

If you answered YES, please proceed with the next set of questions; if you answered NO, go to question number 6.

In your home’s OUTSIDE SPACE, is there . . . YES NO

2. More than one type of ground texture? (grass, dirt, concrete, wood, sand, etc) ▫ ▫

3. One or more sloped surfaces? (varied degrees and types of inclines or gradual slopes, for example,
ramps, angles, slides)

▫ ▫

4. Any type of equipment in which your child can pull herself/himself up to a standing position and/or
walk? (for example, gate/fence, tables, bench/chairs, blocks, cubby house, toddler plastic steps, etc)

▫ ▫

5. Steps or stairs? (for example, steps to front or back door, steps up a slide) ▫ ▫

In your home’s INSIDE SPACE, is there . . . YES NO

6 More than one type of floor texture? (for example, carpet, wood, tile, linoleum, etc) ▫ ▫

7. Steps or stairs? ▫ ▫

2. VARIETY OF STIMULATION

During the day–but ONLY referring to the time spent in your home: YES NO

8. My/our child regularly (at least twice a week) plays with other children. ▫ ▫

9. I/we regularly (at least twice a week) play games with my/our child to practice learning about
body parts. (for example, where is your hand?)

▫ ▫

On a typical day, how would you describe the amount of AWAKE time your child spends in each of the
situations below?

10. Carried in adult arms, attached to caregiver’s body or in some carrying device (infant bag, sling, cradleboard, etc).

Never ▫ Sometimes ▫ Almost Always ▫ Always ▫

11. In a seating device (high chair, stroller, car seat, or any other type of seating device).

Never ▫ Sometimes ▫ Almost Always ▫ Always ▫

12. In a walking device (walker, exersaucer, or any other type of device that provides help for the child to walk
and/or support while standing up).

Never ▫ Sometimes ▫ Almost Always ▫ Always ▫

13. In a playpen or other similar equipment, bed, or crib.

Never ▫ Sometimes ▫ Almost Always ▫ Always ▫

14. In tummy time play.

Never ▫ Sometimes ▫ Almost Always ▫ Always ▫

15. Free to move in any space of the home.

Never ▫ Free to move around the home ▫ Almost Always ▫ Always ▫

CONTINUE TO “PLAY MATERIALS” IN THE NEXT PAGE.
(Continued)
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Appendix 1.
Continued

3. PLAY MATERIALS (GROSS-MOTOR/FINE-MOTOR TOYS)
Instructions: With each toy group listed below, please check the box for the number of equal or SIMILAR toys you
use in your home to play with your infant.

Please read each group’s general description carefully before deciding if you have this type of toy.
FIGURES ARE ONLY EXAMPLES to help you better understand the description. You do not need to have
the exact way represented to count it in the group. SIMILAR toys of the same TYPE should be counted.

- GROSS-MOTOR TOYS (16–21)

16. Toys suspended above or to the side of the infant, mobiles, ornaments.

Examples are:

How many of these toys do you use to play with your infant at home?
None ▫ One–two ▫ Three or more ▫

17. Plush music box animals, stuffed toys, squeeze-squeak toys, cloth toys, water (floating, sponges) toys.

Examples are:

How many of these toys do you use to play with your infant at home?
None ▫ One–two ▫ Three or more ▫

18. Infant swings, exersaucers, johnny jumpers.

Examples are:

How many of these toys do you use to play with your infant at home?
None ▫ One–two ▫ Three or more ▫

19. Balls of different sizes, textures, colors and shapes.

Examples are:

How many of these toys do you use to play with your infant at home?
None ▫ One–two ▫ Three or more ▫

(Continued)
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Appendix 1.
Continued

20. Materials that stimulate forms of locomotion as rolling, creeping, crawling (mats, climbing equipment).

Examples are:

How many of these toys do you use to play with your infant at home?
None ▫ One–two ▫ Three or more ▫

21. Musical materials: instruments, music boxes hand-cranked by the child.

Examples are:

How many of these toys do you use to play with your infant at home?
None ▫ One–two ▫ Three or more ▫

- FINE-MOTOR TOYS (22–26)

22. Hand (graspable) toys: simple rattles, mouthable toys (teethers), graspable mirrors.

Examples are:

How many of these toys do you use to play with your infant at home?
None ▫ One–two ▫ Three or more ▫

23. Trains, cars, animals, or other toys that can be pulled and pushed.

Examples are:

How many of these toys do you use to play with your infant at home?
None ▫ One–two ▫ Three or more ▫

24. Roly-poly, pop-up, spinning toys.

Examples are:

How many of these toys do you use to play with your infant at home?
None ▫ One–two ▫ Three or more ▫

(Continued)
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Appendix 1.
Continued

25. Blocks (plastic, sponge, cloth, cardboard, wooden, rubber).

Examples are:

How many of these toys do you use to play with your infant at home?
None ▫ One–two ▫ Three or more ▫

26. Books for babies (cloth, cardboard or plastic).

Examples are:

How many of these toys do you use to read and play with your infant at home?
None ▫ One–two ▫ Three or more ▫

ATTENTION:

- If your infant’s age is between 3 and 11 MONTHS, STOP here and do not answer additional questions. The following toys are not
recommended for infants YOUNGER than 12 MONTHS OF AGE.

- If your infant is 12 months of age or older, please CONTINUE answering the inventory.

- GROSS-MOTOR TOYS (27–29)

27. Materials that stimulate locomotion: Pull or Push toys.

Examples are:

How many of these toys do you use to play with your infant at home?
None ▫ One–two ▫ Three or more ▫

28. Multi-activity tables.

Examples are:

How many of these toys do you use to play with your infant at home?
None ▫ One–two ▫ Three or more ▫

(Continued)
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Appendix 1.
Continued

29. Outdoor type infant swings, rocking toys, infant tricycles.

Examples are:

How many of these toys do you use to play with your infant at home?
None ▫ One–two ▫ Three or more ▫

- FINE-MOTOR TOYS (30–35)

30. Shape sorters.

Examples are:

How many of these toys do you use to play with your infant at home?
None ▫ One–two ▫ Three or more ▫

31. Soft hand or finger puppets.

Examples are:

How many of these toys do you use to play with your infant at home?
None ▫ One–two ▫ Three or more ▫

32. Dolls and other play figures with accessories.

Examples are:

How many of these toys do you use to play with your infant at home?
None ▫ One–two ▫ Three or more ▫

(Continued)
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Appendix 1.
Continued

33. Home activity toys: telephone, kitchen utensil sets, tool sets.

Examples are:

How many of these toys do you use to play with your infant at home?
None ▫ One–two ▫ Three or more ▫

34. Stacking (rings, cones, cups) and nesting toys.

Examples are:

How many of these toys do you use to play with your infant at home?
None ▫ One–two ▫ Three or more ▫

35. Puzzles (2–6 pieces).

Examples are:

How many of these toys do you use to play with your infant at home?
None ▫ One–two ▫ Three or more ▫

Additional Comments:

a © This questionnaire was developed by the Developmental Motor Cognition Lab, University of Texas at Arlington (USA), the Motor Development Lab, Texas
A&M University (USA), and the Neuromotor Development Lab, Methodist University of Piracicaba (Brazil). All rights reserved.
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Appendix 2.
Affordances in the Home Environment for Motor Development Infant Scale (AHEMD_IS) Score Sheetsa

Score Sheet–Infants 3 to 11 Months of Age
1. Assign the point value for each question answer
2. Add points for each dimension
3. Add total points for the four dimensions

Table 1.1
Record of points for 3 to 11 months.

Dimension Question Yes�1, No�0

Physical Space 1

2

3

4

5

6

7

TOTAL Add points

Variety of Stimulation Question Yes�1, No�0

8

9

Never�3/Sometimes�2/Almost Always�1/Always�0

10

11

12

13

Never�0/Sometimes�1/Almost Always�2/Always�3

14

15

TOTAL Add points

Gross-Motor Toys Question None�0/One–Two�1/Three or More�2

16

17

18

19

20

21

TOTAL Add points

Fine-Motor Toys Question None�0/One–Two�1/Three or More�2

22

23

24

25

26

TOTAL Add points

TOTAL SCORE–4 dimensions Add points

(Continued)
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Appendix 2.
Continued

4. Move scores to the table below

5. Find the descriptive categories for each dimension and total score in the table

Descriptive categories:

LESS THAN ADEQUATE: Environment opportunities (affordances) for motor development are missing or need
improvement. Suggestion: the family should look to add or improve certain dimensions of the home, by providing
a variety of affordances that can improve your infant’s motor development.

MODERATELY ADEQUATE: Environment provides some opportunities (affordances) for motor development, but
could be improved. Suggestion: implement more affordances that can help stimulate your infant’s motor develop-
ment.

ADEQUATE: Environment shows sufficient quantity and quality of opportunities (affordances). Suggestion: continue
using and finding different ways to explore the affordances in the home.

EXCELLENT: Provides ample amount and variety of opportunities (affordances). Suggestion: continue using and
finding different ways to encourage your infant’s movement and play.

(Continued)

Table 1.2
Record of total points and descriptive category for 3 to 11 months.

Dimensions Points Descriptive Category

1. Physical Space

2. Variety of Stimulation

3. Gross-Motor Toys

4. Fine-Motor Toys

Total Score

Table 1.3
Converting scores into descriptive categories (by dimension and total score) for 3 to 11 months.

AGE
DESCRIPTIVE
CATEGORIES

PHYSICAL
SPACE

VARIETY OF
STIMULATION

FINE-MOTOR
TOYS

GROSS-MOTOR
TOYS

TOTAL
SCORE

3–11 MONTHS LESS THAN ADEQUATE 0–1 0–9 0–2 0–3 0–18

MODERATELY ADEQUATE 2–3 10–11 3 4–5 19–23

ADEQUATE 4–5 12–13 4–5 6–7 24–27

EXCELLENT 6–7 14–20 6–10 8–12 28–49
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Appendix 2.
Continued

- Some examples of how to use the AHEMD-IS to improve the home environment for motor development:

At the end of the assessment, you will have 5 factors to interpret: 4 dimensions (Physical Space, Variety of
Stimulation, Fine-Motor Toys, Gross-Motor Toys) and the total score. Results of the descriptive categories will assist
in understanding how each dimension behaves in relation to the total environment. For example, one or two
dimensions with low scores, could contribute to a low total score. If that is the case, it is important to focus on those
dimensions to improve infant opportunities for motor development.

Beyond the dimension analysis, it is very important to look at specific items within each dimension to determine
what aspects of the home should be added or modified to improve opportunities for action by the infant.

Examples for improving each dimension are:

• Physical Space: If there is a lack of different floor surfaces (question 2) or stairs (questions 5 and 7) in the inside
and outside space, take the infant to places out of home that have offer such affordances;

• Variety of Stimulation: Lack/missing play games to learn about different parts of the body (question 9) or
lack/missing tummy time play (question 14) can be incorporated to daily routine;

• Fine-Motor Toys: Lack of musical materials (question 21) or books for infants (question 26) can direct parents
to target those objects the next time they plan to get a new toy;

• Gross-Motor Toys: Lack of outdoor swing or rocking toys (question 29) can be compensated by taking the infant
to places out of home that have such equipment and expose the infant to such affordances/lack of a mat on
the floor (question 20) can be compensated by a comfortable surface that allows the infant to be more active
(roll, crawl, etc).

Notes:

(Continued)
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Appendix 2.
Continued

Score Sheet–Infants 12 to 18 Months of Age

1. Assign the point value for each question answer
2. Add points for each dimension
3. Add total points for the four dimensions

Table 2.1
Record of points for 12 to 18 months.

Dimension Question Yes�1, No�0

Physical Space 1

2

3

4

5

6

7

TOTAL Add points

Variety of Stimulation Question Yes�1, No�0

8

9

Never�3/Sometimes�2/Almost Always�1/Always�0

10

11

12

13

Never�0/Sometimes�1/Almost Always�2/Always�3

14

15

TOTAL Add points

Gross-Motor Toys Question None�0/One–Two�1/Three or More�2

16

17

18

19

20

21

27

28

29

TOTAL Add points

(Continued)

Further Development and Validation of the AHEMD-IS

June 2015 Volume 95 Number 6 Physical Therapy f 921



4. Move scores to the table below
5. Find the descriptive categories for each dimension and total score in the table

Descriptive categories:

LESS THAN ADEQUATE: Environment opportunities (affordances) for motor development are missing or need
improvement. Suggestion: the family should look to add or improve certain dimensions of the home, by providing
a variety of affordances that can improve your infant’s motor development.

(Continued)

Appendix 2.
Continued

Table 2.1
Continued

Dimension Question Yes�1, No�0

Fine-Motor Toys Question None�0/One–Two�1/Three or More�2

22

23

24

25

26

30

31

32

33

34

35

TOTAL Add points

TOTAL SCORE–4 dimensions Add points

Table 2.2
Record of total points and descriptive category for 12 to18 months.

Dimensions Points Descriptive Category

1. Physical Space

2. Variety of Stimulation

3. Gross-Motor Toys

4. Fine-Motor Toys

Total Score

Table 2.3
Converting scores into descriptive categories (by dimension and total score) for 12 to 18 months.

AGE DESCRIPTIVE CATEGORIES
PHYSICAL

SPACE
VARIETY OF

STIMULATION
FINE-MOTOR

TOYS
GROSS-MOTOR

TOYS
TOTAL
SCORE

12–18 MONTHS LESS THAN ADEQUATE 0–2 0–10 0–6 0–6 0–27

MODERATELY ADEQUATE 3–4 11–12 7–9 7–8 28–33

ADEQUATE 5 13–14 10–14 9–11 34–40

EXCELLENT 6–7 15–20 15–22 12–18 41–67
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Appendix 2.
Continued

MODERATELY ADEQUATE: Environment provides some opportunities (affordances) for motor development, but could
be improved. Suggestion: implement more affordances that can help stimulate your infant’s motor development.

ADEQUATE: Environment shows sufficient quantity and quality of opportunities (affordances). Suggestion: continue
using and finding different ways to explore the affordances in the home.

EXCELLENT: Provides ample amount and variety of opportunities (affordances). Suggestion: continue using and
finding different ways to encourage your infant’s movement and play.

- Some examples of how to use the AHEMD-IS to improve the home environment for motor development:

At the end of the assessment, you will have 5 factors to interpret: 4 dimensions (Physical Space, Variety of
Stimulation, Fine-Motor Toys, Gross-Motor Toys) and the total score. Results of the descriptive categories will assist
in understanding how each dimension behaves in relation to the total environment. For example, one or two
dimensions with low scores could contribute to a low total score. If that is the case, it is important to focus on those
dimensions to improve infant opportunities for motor development.

Beyond the dimension analysis it is very important to look at specific items within each dimension to determine what
aspects of the home should be added or modified to improve opportunities for action by the infant.

Examples for improving each dimension are:

• Physical Space: If there is a lack of different floor surfaces (question 2) or stairs (questions 5 and 7) in the inside
and outside space, take the infant to places out of home that have offer such affordances;

• Variety of Stimulation: Lack/missing play games to learn about different parts of the body (question 9) or
lack/missing tummy time play (question 14) can be incorporated to daily routine;

• Fine-Motor Toys: Lack of musical materials (question 21) or books for infants (question 26) can direct parents
to target those objects the next time they plan to get a new toy;

• Gross-Motor Toys: Lack of outdoor swing or rocking toys (question 29) can be compensated by taking the infant
to places out of home that have such equipment and expose the infant to such affordances/lack of a mat on
the floor (question 20) can be compensated by a comfortable surface that allows the infant to be more active
(roll, crawl, etc).

Notes:

a © The questionnaire score sheets were developed by the Developmental Motor Cognition Lab, University of Texas at Arlington (USA), the Motor Development
Lab, Texas A&M University (USA), and the Neuromotor Development Lab, Methodist University of Piracicaba (Brazil). All rights reserved.
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