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Abstract

Time pressures make brevity important for parent self-report measures, yet evidence highlights the multi-faceted nature of
parenting and contextual influences. To straddle these competing goals, we developed a brief (23-item) yet broad Index of
Parental Activities, Context, and Experiences (I-PACE) aimed at parents of toddlers and pre-schoolers. In two studies we
assessed the validity and reliability of the I-PACE. Study 1 involved 870 caregivers (95% female, 75% with degrees, 90%
White British) and examined I-PACE ratings alongside; (a) ratings of children’s social-emotional skills and behavior
problems; and (b) child age and parental depressive symptoms, to assess its sensitivity to contrasts in child development and
parental experience. Study 2 included 191 families with 14-month-olds, for whom 188 mothers and 178 fathers completed
the [-PACE and an index of life satisfaction. Supporting the replicability of findings from the I-PACE, both studies showed
the same differentiated S-factor structure (i.e., parental experiences, parenting activities, home environment quality,
neighborhood environment quality and childcare environment quality). Supporting the I-PACE’s validity, Study 1 showed
that all 5 factors were independently related to both children’s social-emotional skills and behavior problems, with predicted
associations with child age and parental depressive symptoms. Supporting the I-PACE’s inter-rater reliability, within-couple
associations were significant for parenting activities, home environment, neighborhood quality and childcare quality.
Together, these findings indicate that the I-PACE offers a broad yet brief index of early parenting with good psychometric
properties and we discuss promising avenues for future research.

Keywords Parenting * Measurement * Assessment * Psychometrics * Environment

Highlights

e The new Index of Parental Activities Context and Experiences (I-PACE) showed promising psychometric properties.
e The I-PACE measure captures the multi-faceted nature of parenting.

e [-PACE subscales were associated with both child social and emotional skills and behavioural problems.

e Mother and father reports on the I-PACE are equivalent.

The COVID-19 pandemic has both exposed and exacerbated (e.g., Bischoff & Owens, 2019; Memmott et al., 2021).
major pre-existing inequalities in children’s early environments  Strengthening the economic argument for investing in the early
years (e.g., Heckman, 2011) low-cost interventions can boost
parental support for young children’s development and
adjustment (e.g., McCoy et al., 2020; Dowdall et al., 2021;
Scott et al., 2010). However, a major challenge for researchers
and practitioners is the scarcity of reliable and valid tools for
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! Centre for Family Research, University of Cambridge, measuring children’s early social environments. For example,
Cambridge, UK in a systematic review of 164 parenting questionnaires (Hurley
2 Centre for Developmental Science, School of Psychology, et al.,, 2014), only 25 had any evidence of psychometric
University of Birmingham, Birmingham, UK validity, and comprehensive psychometric data were available
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In part, psychometric weaknesses in existing parenting
measures reflect definitional problems. That is, in the
absence of any general unified theory (O’Connor, 2002),
assessment measures focus on specific parental qualities
(e.g., sensitivity, warmth), practices (e.g., safe-guarding,
cognitive stimulation) or feelings (e.g., satisfaction, stress).
This differentiated model of parenting helps identify the
specific factors that promote distinct child skills. For
example, children’s abilities to regulate positive and nega-
tive emotions are, respectively, associated with maternal
warmth and response to distress (Davidov & Grusec, 2006).
In practice, however, different aspects of parenting are often
closely entwined, such that broad assessment measures are
also needed. Illustrating this point, parental stress has an ‘in
the moment’ impact on parents’ feeding behaviors (Berge
et al., 2017), a developmental impact on parents’ reading
behaviors (Hill & Palacios, 2021) and bi-directional long-
itudinal associations with parental technology use and child
behavior problems (e.g., McDaniel & Radesky, 2018).

Research on the impact of poverty on child development
highlights the need for parenting measures that assess
feelings as well as behaviors. Specifically, rather than
simply documenting contrasts in the parenting practices of
high- and low-income families, such as the 30-million-
word gap first identified by Hart and Risley (1992), con-
temporary studies focus on parents’ experiences of
poverty-related stressors and highlight the resilience shown
by many low-income families (e.g., Baker & Brooks-Gunn,
2020; Ho et al., 2022). Consistent with this paradigm shift,
other studies document the importance of contextual fac-
tors such as household chaos, or positive/negative neigh-
borhoods. For example, findings from a subsample of 3656
families in the Fragile Families and Child Wellbeing study
demonstrate that, alongside effects of mothers’ parenting
quality and stress, neighborhood quality predicted inde-
pendent variation in children’s problem behaviours and
cognitive development at ages 3 and 5 (Choi, Kelley, &
Wang, 2018). Similar neighborhood effects on 3-year-old
children’s academic and socio-emotional profile have been
reported in the Family Life Project, a longitudinal study of
1292 children living in rural poverty in North Carolina and
Pennsylvania (Iruka et al., 2018). Indeed, in a review of
three decades of parenting research, Taraban and Shaw
(2018) concluded that contextual factors are of pivotal
importance.

Together, the above findings demonstrate the need for
early parenting measures to include parental feelings and
contextual factors alongside parenting practices. However,
brevity is also key to an instrument’s practical utility. Thus,
the over-arching aim of the current study was to establish
the reliability and validity of a new brief but comprehensive
measure of parenting, the Index of Parental Activities,
Context and Experiences (I-PACE).

Study 1

As noted earlier, contemporary models of parenting have
shifted from a traditional focus on overall quality (e.g.,
authoritativeness) towards differentiated accounts in which
multiple distinct aspects of parenting influence child out-
comes (Grusec, 2017; Grusec & Davidov, 2010; Taraban &
Shaw, 2018). As an example of the evidence base for this
broad approach, decades of research findings demonstrate
that the impact of parental depressive symptoms on young
children’s development involves multiple pathways
including reduced responsiveness, sensitivity, warmth, sti-
mulation, and safeguarding, coupled with increased intru-
siveness and hostility (for recent reviews, see Goodman
et al., 2020; Silva-Rodrigues et al., 2022). Recent parenting
instruments therefore include multiple subscales. However,
as outlined above, current views of parental influences also
highlight the need to consider contextual effects (e.g.,
quality of the home or neighborhood; Taraban & Shaw,
2018). While researchers can usually apply a battery of
measures to assess different aspects of children’s social
environments, practitioners would benefit from a single
instrument that encompasses contextual effects as well as
distinct facets of parenting.

The overall aim of Study 1 was to establish the reliability
and validity of a 23-item parent-friendly questionnaire, the
Index of Parental Activities, Context, and Experiences
(I-PACE), that is developmentally appropriate across early
childhood (10- to 48-months), and suitable for examining
parental influences on early emotional and behavioral
problems. More specifically, we aimed to examine whether,
despite its relative brevity, this instrument could capture the
multi-faceted nature of social influences on young
children’s development and adjustment. To this end, we
examined the reliability of the I-PACE by applying
confirmatory factor analysis to test the latent factor structure
of parental responses. We examined the fairness of the
I-PACE using differential item functioning (DIF) analyses
to test if items were equivalent across different child
characteristics (i.e., sex, age) and parent characteristics
(i.e., ethnicity, education). DIF occurs if a measure is
unduly influenced by characteristics other than the under-
lying construct of interest (i.e., parenting) (Brown, 2015).
Establishing the fairness of a measure allows for meaningful
group comparisons.

Study 1 also aimed to assess the validity of scores on the
I-PACE. Specifically, we examined I-PACE scores as pre-
dictors of children’s positive and negative behaviours,
indexed via parental ratings on the Brief Infant Toddler
Social Emotional Assessment (BITSEA; Brigg-Gowan
et al., 2004). This reliable instrument yields two distinct
subscales (i.e., problem behaviors and social-emotional
competencies) that together provide both sensitivity and
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specificity as a screen for children with socio-emotional
difficulties. As such, the BITSEA is widely used in par-
enting studies as a child outcome measure (e.g., Dalgaard
et al., 2022). Adopting the same approach, we hypothesised
that meaningful associations (i.e., negative associations with
problem behaviors and positive associations with social
competence) with scores on the BITSEA would support the
validity of I-PACE scores.

Finally, we examined construct validity by exploring
whether the I-PACE was sensitive to (i) contrasts in parental
responses related to child age and (ii) differences in parental
depressive symptoms. We anticipated that, compared with
parents of infants, parents of older toddlers and pre-
schoolers would report higher frequencies of activities
such as creative play and bedtime stories. Previous studies
have reported age-related increases in parent-child conflict
(e.g., Kurdek, 1996) and reductions in parent-child quality
(Nomaguchi, 2012), as well a significant increase in par-
ental reports of child-rearing difficulties after children’s
second birthdays (O’Brien, 1996). Based on these findings,
we expected that, in addition to reduced parental satisfac-
tion among parents with depressive symptoms, parents of
toddlers and pre-schoolers would also report less positive
parenting experiences than parents of infants.

Method
Participants

Participants were recruited from across the UK and Ireland
through nurseries, shopping centers and participant data-
bases. In total, the [-PACE and BITSEA were completed by
910 respondents, however 40 participants were excluded as
they did not provide information about their child’s age or
reported having a child younger than 10 months or over
48 months of age. The final sample comprised 870 care-
givers (94.9% female, M, =32.39 years, SD=4.77,
range: 1747 years), of whom 75% had completed a degree
and 94% identified as White (i.e., the majority ethnic
group). Participants completed the questionnaires focusing
on a single child within the age range (i.e., 10-48 months),
if parents had more than one child within this age range they
were instructed to focus on the youngest child (53.1% boys,
Mg = 22.20 months, SD =7.43, range: 10-48 months).

Procedures

This study received ethical approval from the University of
Cambridge Psychology Research Ethics Committee. All
participants provided informed consent for their participa-
tion in the current study. In return for participation, a
donation was made to a children’s charity.

@ Springer

Measures
I-PACE

To generate items, we conducted focus groups in three
locations across England involving a variety of stake-
holders. Separate focus groups were conducted to gather
insights from: (a) health visitors and nursery staff; (b)
parents, and (c) volunteers from a home-visiting charity.
These focus groups highlighted the importance of limiting
questionnaire ‘wordiness’ to maximise accessibility to
parents with low levels of literacy. In response, we
designed items that invite respondents simply to choose a
point between two opposing anchors (e.g., anxious-
confident).

Using the information gathered from the focus groups we
constructed a preliminary version of the I-PACE, focusing
on children’s home, neighbourhood and childcare environ-
ment, alongside parenting satisfaction, and activities. This
version had 29 items; including 5 6-point items each across
the parenting satisfaction, home, neighborhood and child-
care scales, and 9 activity items (4 rated on a 4-point scale,
and 5 more daily items rated on a 5-point scale). A free text
box at the end of the questionnaire enabled parents to
provide feedback on what they liked and did not like about
the questionnaire. This preliminary version of the I-PACE
was administered to 225 parents from the Cambridgeshire
region via playgroups, stalls at libraries and shopping
centres.

Based on feedback from these participants, as well as
item-total correlations and internal consistency statistics, 4
items were dropped, one each across the home, neigh-
bourhood, childcare and parenting satisfaction subscales.
In addition, the remaining parenting satisfaction items
were reframed as parenting experiences to ensure the scale
was framed neutrally, and two items (swimming and
painting/cooking) were dropped from the activities sub-
scales as they were very rarely endorsed. Finally, for
simplicity, all activities items were rated on the same
5-point scale.

The remaining 23-item I-PACE comprised 16 items used
a 6-point scale between two opposing anchors to capture
variation in four domains: parenting experience (Anxious —
Confident; Unhappy-Happy; Stressed-Relaxed; Inconsistent-
Consistent), quality of the home environment (Cold—~Warm;
Damp-Dry; Crowded—Spacious; Chaotic—Ordered), quality
of the neighborhood environment (Unfriendly—Friendly;
Unsafe—Safe; Dirty—Clean; Dull-Lively), and quality of
childcare (Inexperienced-Experienced; Poorly Equipped-
Well Equipped; Boring-Fun; Poorly Supervised-Well
Supervised). A further 7 items enabled respondents to rate
the frequency with which their child engages in specific
parent-child activities with them or another adult (Bedtime
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Table 1 Study 1. I-PACE

Descriptive Statisti N « M SD Range DIF child DIF Child DIF DIF
escriptive Stalisties Sex age Ethnicity =~ Education

Experiences

1. Anxious — 867 4.67 1.07 1-6 —-0.27 0.07 0.50 —0.32
Confident

2. Unhappy - Happy 868 5.17 0.86 1-6 037" 0.35" —0.66 0.28

3. Stressed - Relaxed 866 415 113 1-6 —037° —0.08 -0.33 0.44"

4. Inconsistent - 863 480 0.86 1-6 032" -0.27 0.32 —0.31
Consistent

Total 0.75 18.79 2.98 6-24

Activities

1. Bedtime story 864 329 121 04 0.11 —-0.71%*  —0.42 —0.03

2. Set bedtime routine 868 379 0.68 04 0.56" 0.78%%* 1.20%%* —0.08
(e.g., lullaby)

3. Reading (not at 869 341 0.79 04 —0.09 0.34" 0.35 —0.07
bedtime)

4. Singing (e.g., 868 3.53 071 04 —0.20 0.39" —0.18 0.01
nursery rhymes)

5. Going to the park 867 222 0.83 04 0.14 0.17 —0.32 0.16

6. Playgroup/play 866 22 096 04 —0.08 0.50" 0.11 0.15
date

7. Creative play (e.g., 867 223 1.04 04 —0.16 —0.74%*  —0.17 —0.19
finger painting)

Total 0.60 13.60 2.64 1-20

Home

1. Cold — Warm 868 545 0.86 1-6 —0.02 —0.03 0.49 0.54™

2. Damp — Dry 867 5.50 095 1-6 0.08 —0.51" —0.02 0.68%**

3. Crowded — 867 488 1.16 1-6  —037 0.04 -0.32 —0.57"
Spacious

4. Chaotic — Ordered 863 458 1.09 1-6 0.35" 0.29 0.03 —0.13

Total 0.71 20.40 297 4-24

Neighborhood

1. Unsafe — Safe 868 538 0.81 1-6 —0.07 0.18 0.03 —0.09

2. Unfriendly — 868 535 0.85 1-6 —0.28 —0.07 0.927%* 0.15
Friendly

3. Dirty — Clean 867 526 091 1-6 0.09 0.07 0.16 0.49°

4. Dull - Lively 867 448 1.12 1-6 0.11 —0.11 —0.65* —0.32

Total 0.77 20.47 2.88 4-24

Childcare

1. Inexperienced — 590 5.68 0.66 1-6 0.52 —0.22 0.85 —0.04
Experienced

2. Poorly equipped — 589 5.59 0.69 1-6 —0.05 0.16 —0.61 —0.18
Well equipped

3. Boring — Fun 589 5.65 0.64 1-6 0.12 —0.21 —1.74 0.95*

4. Poorly supervised 589 5.67 0.65 1-6 —-0.49 0.19 1.17 —0.60
— Well supervised

Total 091 22.58 2.33 4-24

*p<0.05, *¥p<0.01

Bold DIF values signify both a significant L-A-Lor value and one of large magnitude

routine, Bedtime Story, Reading (not at bedtime); Going to  month’ to ‘every day’. In all cases, higher scores indicated
the park; Play group/date; Creative play). These items were =~ more positive evaluations / more frequent engagement in
rated on a 5-point scale ranging from ‘less than once a  parent-child activities (see Table 1 for all items).
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To ensure I-PACE items were written in accessible
language based on the feedback from pilot participants, a
readability analysis was conducted that considers sen-
tence length, and number and length of words. The
Flesch-Kincaid index is a frequently used index of
readability and provides the approximate year level in
which the average pupil would have a good under-
standing of the text in question. The items of the I-PACE
reported a Flesch—Kincaid index of 6.7, suggesting that
the reading skills needed to have a good understanding of
the meaning of all the I-PACE items would be achieved
by the end of primary school (approximately 12 years of
age).

Table 1 presents missing data information at the item
level for the I-PACE. Apart from the childcare subscale,
which parents did not complete if their child was not cur-
rently in childcare (32%), each item was answered by an
average of 99.62% of respondents.

Parental depressive symptoms

The Patient Health Questionnaire-2 (PHQ-2; Kroenke
et al., 2003) items were used to assess depressive symp-
toms. To reduce the language burden we limited the
response scale for these items to “yes”, “no” for whether
participants had been bothered by symptoms (i.e., “feeling
down, depressed or hopeless”, and “feeling nervous,
anxious or on edge”) during the past month. As these
items were highly correlated, r(858)=0.59, p<0.001)
and internally consistent, Cronbach’s alpha = 0.741, they
were summed to create a total depressive symptom score
from 0 to 2, M =0.55, SD =0.79.

Child positive and negative behaviors

Parents completed the Brief Infant-Toddler Social and
Emotional Assessment (BITSEA; Briggs-Gowan et al.,
2004) as a measure of children’s behavior problems and
competence. All items were rated on a 3-point Likert
scale, 0 =not true/rarely, 1 =somewhat true/sometimes,
2 =very true/often. The BITSEA items assessing exter-
nalising (e.g., destructive, breaks things), internalising
(e.g., worries, is serious) and emotion dysregulation
(cries, tantrums till exhausted) were used as an index of
problem behavior, Cronbach a=0.72. The competence
scale was made up of 11 items (e.g., affectionate with
loved ones, plays well), Cronbach o= 0.65. Although
originally designed for children between 12 and
36 months of age, the BITSEA has been used and vali-
dated for children up to 48 months (e.g., Briggs-Gowan
et al., 2013). Given the broad age range of child in the
current study we use child age adjusted BITSEA scores in
all analyses.

@ Springer

Analytic Strategy

Using Mplus (Muthén & Muthén, 2019) we first examined
the factor structure of the I-PACE with Confirmatory Factor
Analysis (CFA). A model was specified such that subscale
items each loaded onto their respective latent factors, which
were allowed to correlate. The Robust Maximum Like-
lihood (MLR) estimator was used as it can handle normal
and non-normally distributed data, and can handle missing
data in the model (Yuan et al., 2012).

Model fit was assessed using the following well-
established criteria: Root Mean Square Error of Approx-
imation (RMSEA) <0.05, Comparative Fit Index (CFI)>
0.90 and Tucker Lewis Index (TLI)>0.90 (Brown, 2015).
Given the large sample size, Chi-square was not used to as a
measure of model fit (Tanaka, 1987).

We applied differential item functioning (DIF) analyses
to test if I-PACE items were equivalent across different
child characteristics (i.e., sex, age) and parent characteristics
(i.e., majority/minority ethnicity, degree/no degree). In a
DIF analysis, differences in the probability of endorsing an
individual item given an overall score on the specific sub-
scale are compared across a target (e.g., boys) and reference
(e.g., girls) group. Items are considered to behave differ-
ently across groups if individuals from each group with the
same subscale score differ significantly in the probability of
endorsing an individual item. The statistical approach taken
to examine DIF was the Liu-Agresti Common logs ratio (L-
A-LOR; Liu & Agresti, 1996) estimated using DIFAS
5.0 software (Penfield, 2005). Positive values indicate that
the item is more difficult for the target group to endorse,
while negative values indicate that the item is easier to
endorse for the target group given the same overall level of
the underlying construct as the reference group. To evaluate
the magnitude of DIF, significant values were first noted
and then interpreted according to the criteria set out in
Penfield (2007); negligible: L-A-LOR < 0.43; moderate: L-
A-LOR between 0.43 and 0.64; large: L-A-LOR: > 0.64.
Finally, we examined associations between subscales of the
I-PACE and age-adjusted BITSEA problem behaviors and
BITSEA competence scores within a structural equation
modelling (SEM) analysis.

Results

Table 1 reports descriptive statistics at the item and subscale
level of the I-PACE. For all items of the I-PACE the full
range of the scale was used by parents across the 5 sub-
scales. Means across the different subscale suggest that
most parents have a positive experience of parenting, and
positive home and neighborhood environments, and think
highly of their child’s childcare setting. Almost all parents
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reported that their child had a set bedtime routine every day
(88%), and over half of all parents sang (64%) and read to
their child during the day (56%) and at bedtime (66%)
every day.

Factor Structure Of The I-PACE

Table 2 presents bivariate correlations between all 23
I-PACE items. Three different measurement models were
constructed to examine the best fit for the indicators of the
I-PACE. First, all 23 items were permitted to load on a
single latent factor. Second, a three-factor solution was
constructed such that parenting experiences items loaded
onto one latent factor, parenting activities loaded onto a
second latent factor, and descriptions of home, neighbor-
hood and childcare quality loaded onto a third parenting
context factor. Finally, a five-factor solution was con-
structed such that the parenting experiences, activities,
home, neighborhood, and childcare quality items each loa-
ded onto separate latent factors. In all three models, items
were not permitted to load on multiple factors and no cor-
related errors were included. Table 3 presents the fit indices
derived from the three confirmatory factor analyses models.

The five-factor model exhibited the best fit to the data,
with Fig. 1 presenting the completely standardised para-
meter estimates from this solution. There was significant
variance in all five latent factors, p <0.001, and each latent
variable explained a significant amount of variance in their
respective indicators, with the exception of ‘set bedtime
routine’ (p =0.058) from the Activities subscale: Experi-
ences: R? mean = 0.44, range =0.27-0.56, p<0.001;
Activities: R? mean = 0.18, range = 0.07-0.31, p<0.058;
Home: R? mean =0.40, range =0.28-0.54, p<0.001,
Neighborhood: R? mean=0.54, range = 0.16-0.68,
p<0.001, and Childcare quality: R> mean=0.71,
range = 0.67-0.75, p <0.001. The latent factors were sig-
nificantly correlated.

Differential Item Functioning

We used differential item functioning (DIF) to examine
whether items of each I-PACE subscale were equivalent
across child sex and age and parental ethnicity and educa-
tion level. An age median split (22 months) was conducted
to create younger (n =412, M,,. = 15.62 months, SD =
3.14) and older (n = 458, M,,. = 28.11 months, SD = 4.71)
child groups. Of the significant DIF values, only those
considered large are interpreted (Penfield, 2007). Across
child characteristics, no item differed as a function of child
sex, while only those in the Activities subscales differed as
a function of child age. Specifically, compared with parents
of younger children, parents of older children were less
likely to endorse having a set bedtime routine, but more

likely to report that they read their child a bedtime story and
engaged in creative play with their child. When examining
DIF as a function of parent majority compared to minority
ethnic group, parents in the ethnic majority group were
more likely than ethnic minority parents to report having a
set bedtime routine, a friendly neighborhood, and less likely
to describe their neighborhood as lively. However, these
findings should be cautiously interpreted as the ethnic
minority group was relatively small (only 6% of the total
sample). Finally, two items showed DIF with respect to
parental education level (higher tertiary degree vs. no
degree): compared with parents without a degree, parents
with a degree were more likely to describe their home
spacious and their childcare provider as ‘fun’.

I-PACE Sensitivity To Contrasts In Child Age And
Parental Depression

Validity was also assessed by comparing the latent factors
as a function of child age and parental depressive symp-
toms. In two separate models each I-PACE latent factor was
regressed onto child age or parental depression. As pre-
dicted, for child age, parents reported more frequent
engagement in activities (standardised estimate =0.21,
p <0.001) but less positive parenting experiences (standar-
dised estimate = —0.13, p =0.001) with increasing child
age. Parents with more depressive symptoms reported less
positive parenting experiences (standardised estimate =
—0.11, p =0.023).

Associations Between I-PACE Factors And Children’s
Problem Behaviors And Competence

We specified a model in which age-adjusted BITSEA
problem behaviors and competence scores were each
permitted to be correlated with the five-factors of the
I-PACE. The model fit the data well, RMSEA = 0.04,
CFI=0.915, TLI=0.90. Accounting for the significant
negative association between the BITSEA competence
and problem behavior subscales (standardised coeffi-
cient=—0.23, p<0.001), all five subscales of the
I-PACE were significantly positively associated with the
BITSEA competence subscale, and negatively associated
with the BITSEA problem behavior subscale. Figure 2
presents standardised coefficients for these associations.

We ran two sets of sensitivity analyses. First, given the
small proportion of extreme scores on the BITSEA (greater
than 3SDS above/below the mean, 12 children for the
problems behavior subscale (1.4%) and 7 children for the
competence subscale (0.8%) we removed these outliers to
examine if they impacted the model. Associations between
the BITSEA and I-PACE subscales remained unchanged.
Second, as the BITSEA was designed for children 12

@ Springer



1280-1296

Journal of Child and Family Studies (2024) 33

1286

10°0>dys 'S0°0>dx

- LIL0 €90 ,SLO ,ST'0 ,¥TO I€0 ,LTO LIO LIO LSO ,600 €00 €00~ 00 900  L00 €00 ,.STO LEC0 €10 pasiazadns [oM—A1H00d €T
- ,EL0 _I1L0 610 €0 ,9T0 ,1T0 810 910 A A V] 80°0 100- 100 L00 SO0 100— 000 120 010 unj-3unog g
- ,0L0 ,IT0 _TC0 ,TT0 610 810 L0 LU0 ,60°0 $0°0 00— 00 00 00 100 000 LCC0 €10 paddmba [opm—Apoogd 1T
- S0 1T0 ,9T0 ,¥T0 €10 ,.LIO LLT0 800 $0°0 000—  100— 600 LOO €00 910 LLT0 80°0 PpaduaLadxg—peouatadxeup g - Anenb amopiyy
- 600 LI¥0 ,9T0 ,€T0 L0 L0T0 010 S0'0 €10 600 000 600  L0O  ,S10 Lor0 910 ApAr-ing - 61
- P90 690 I1€0 ,9€0 LIE0 100— 900 $0°0 00 L00  L00 800 €20 LIT0 910 ueaD-Amq 81
- ,990 ,9T0 €0 L8T0 100 90°0 90°0 Y00 110 800 110 610 L8100 810 AjpuatLi—K[puayun L1
- 970 ,.6£0 620 100 €00 LLO0 800 LO0 SO0 ,L00  ,1T0 L8100 810 oJes—opusun 91 PpooyIoqusIaN
- ,.6£0 LLEO P00 $00— ,800 S0'0 $00 SO0 P10 620 LIT0,.0T0 pa1opIO-onory) - G
- 620 200 100 110 €00 00 SO0 800 810 LLT0 910 snoedg-papmory  p[
- ,090 000 100~ 200 100—  +00  #00 900  ,.L1'0 LIT0 010 fig-dueq €1
- €00 €00 100 Y00 €00  $00 ,T10  ,.STO L8100 L8100 wrem-ploD Tl awoy
- ,L9T0  ,¥T0  ,0T0  ,0T0 ,LTO 900 600 LO0TT0 Kerd aanvard 1
- LIT0 L1100 L9100 600 110 $0°0 90°0 SO0 aep Ked/dnoikeld 01
- LEI0TI0 ,.TT0 900 S0'0 S0'0 800 yred ogy 01 Swon 6
- L1100 ,.8€0 010 600 800 900 Suidulg g
- 810 ,0€0 800 00— 00 Supeay L
- LE10 S0'0 €00~ 100 aunnor awNpaq 19§ 9
- L91°0 100 ,.600 Kio)s owmpag ¢ SOMANDY
- fvm.o fmmd JUIISISUOD)—IUI)SISUOdUT 14
- 080 L ¥S0 poxey-passong ¢
- LLYO Addey —Addequp T
= JUIPYUOD—SNOIXUY I soouanadxyg
€T (44 IC 0c 61 81 L1 91 Sl 14! €l cl I 01 8 L 9 S 14 € 4 I

Swa)] FOVJ-I SS0I10Yy suone[aro)) deuealqg | Apms g ajqel

prlnger

As



Journal of Child and Family Studies (2024) 33:1280-1296

1287

months and older, we removed the 21 participants (2.5%)
below 12 months of age and re-ran the analysis examining
the association between the I-PACE and BITSEA age-
adjusted competence and problem behaviors subscales,
again results remained unchanged.

To ensure that this pattern of associations remained after
controlling for demographic features of the children and
parents, the BITSEA competence and problems behaviours
subscales and all I-PACE latent factors were regressed on
child gender, child age, parent ethnicity, parent education.
These models demonstrated an identical pattern of asso-
ciations between the BITSEA subscales and I-PACE
factors.

Table 3 Study 1. Measurement Models For I-PACE Subscales

Model RMSEA [90% CI] CFI TLI
One latent factor (Model 1) 0.10 [0.10-0.11] 050 044
Three latent factors (Model 2)  0.08 [0.08-0.09] 0.68  0.63
Five latent factors (Model 3) 0.04 [0.04-0.05] 092 0091

32

Discussion

The findings from Study 1 were encouraging in three
respects. First, our CFA results indicated that, despite its
brevity, the I-PACE provides a broad-based assessment
with five distinct subscales: one frequency subscale (par-
ent-child activities) and four global subscales (parenting
experiences; and quality of the home, neighborhood, and
childcare environments). Second, supporting contemporary
differentiated and contextually sensitive models of parent-
ing (Davidov & Grusec, 2006; Taraban & Shaw, 2018),
each of these latent factors showed independent positive
associations with BITSEA ratings of child competence, as
well as negative associations with BITSEA ratings of child
problem behaviors. Third, again despite its overall brevity,
the I-PACE also appeared sensitive to expected develop-
mental shifts in parental experiences (i.e., less positive for
parents of toddlers/pre-schoolers than infants) and parent-
child activities. Specifically, compared with parents of
infants, parents of toddlers/pre-schoolers were less likely to
report having a clear bed-time routine, but more likely to
engage in bed-time stories and creative play with
their child.

S0

Experiences

Neighbourhood
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Fig. 1 Study 1. Factor Structure Of The I-PACE With Standardised Coefficients
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Fig. 2 Study 1. Standardised o mDEpsame
Coefficients For The Problem behaviours
Association Between I-PACE 04

Subscales And Age-Adjusted

BITSEA Scores. Note. All 03

associations p <0.01
02

Standardised Coefficients

Satisfaction

Two study limitations deserve note. First, the DIF ana-
lysis suggest that some items may elicit different responses
from ethnic majority/minority parents. Our study sample
was ethnically homogenous (only 6% of participants
reported belonging to a minority ethnic group), and so
further research on the I-PACE with a more diverse sample
is clearly needed. Second, the very large majority of
respondents were mothers, such that we could not compare
maternal and paternal responses to the I-PACE or assess
agreement between parents. Study 2 addresses this second
limitation by examining the factor structure of the I-PACE
within a study involving both mothers and fathers of infants
at 14 months, allowing us to both to test the replicability of
our CFA findings, inter-parent agreement, and address
associations between the I-PACE subscales and measures of
household deprivation and parent-report life satisfaction.

Study 2

In Study 2 we aimed to extend the findings of Study 1 by
assessing the factor structure of the I-PACE in a separate
sample with both mother and father informants. As outlined
above, Study 1 involved 870 families with children aged
between 10 and 48 months, who were recruited via shop-
ping centres and toddler groups across the UK. In contrast,
the 366 participants for Study 2 completed the I-PACE
questionnaires at the 14-month wave of a longitudinal study
(AUTHOR) that began with prenatal visits to expectant
first-time parents living in East Anglia (UK). In terms of
geographical address, birth parity and age of child, this
sample was more homogeneous than the Study 1 sample.
Two features of this sample enabled us to extend the
findings from Study 1 to further examine the reliability and
the validity of the I-PACE. First, Study 2 enabled us to test

@ Springer
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Home environment Neighbourhood

environment

Childcare quality

the replicability of the factor structure in an independent
sample. Second by gathering ratings from two parents for
the same child Study 2 allowed us to assess both the inter-
rater reliability of the I-PACE as well as the equivalence of
the measure across mothers and fathers (i.e., measurement
invariance).

Third, as additional tests of validity we included mea-
sures of; (i) socio-economic status to examine the specificity
in associations between I-PACE subscales and family
income and neighbourhood deprivation, (ii) parent-report
measures of life satisfaction, enabling us to examine whe-
ther I-PACE subscales predict general life satisfaction. We
expected that the home, neighbourhood and childcare sub-
scales would be most sensitive to variation in family income
and neighbourhood deprivation, whereas parenting experi-
ences would be sensitive to differences in general life
satisfaction.

Method
Participants

Participants comprised families living in the United King-
dom from the 14-month wave of the New Fathers and
Mothers study (NewFAMS, see Hughes et al., 2018). To be
included in the study all families had to be first time parents
of a typically developing toddler, with no history of serious
mental health problems and to speak English as a primary
language with their child. At this wave of the NewFAMS
study 191 families took part and I-PACE data were avail-
able for 188 mothers and 178 fathers. Mean mother age at
target child’s birth was 32.59 years (SD = 3.61 years), and
mean father age at target child’s birth was 33.98 years
(SD = 4.37 years). Children (55.4% male) were on average
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Table 4 Study 2: Descriptive N
Statistics At The Subscale Level Mother Father !
For I-PACE Across Mothers N o M SD Range N o M SD Range
And Fathers
Experiences 188 0.70 1924 261 11-24 178 081 19.01 287 9-24 0.03
Activities 188 047 1873 256 11-25 178 059 1861 263 9-25 0.22
Home 188 0.72 2038 298 724 178 070 19.67 274 1024 0.10
Neighborhood 188 0.75 21.13 236 13-24 178 0.69 2035 240 1-24 0.37
Childcare 146 083 2278 2.04 16-24 133 0.87 2228 217 1524 0.20

“Based on extracted factor scores

14.42 months at the time of questionnaire completion
(8D = 0.59 months, range: 13.10-18.40 months). Average
household monthly income was £4075.43 (SD = £1577.82,
range: £1000-£11000), with all but one household earning
between 3 standard deviations from the mean income score.
For reference, the average monthly income in the United
Kingdom at the time of data collection for the study was
£2275 (ONS, 2018).

Procedures

The National Health Service (NHS UK) Research Ethics
Committee (London Bloomsbury) approved the study pro-
tocol. Mothers and fathers provided informed consent for
their participation in this study prior to completing the
questionnaires. As a token of appreciation for participation
in the NewFAMS study, mothers and fathers were paid a
nominal amount (£10) and children received a small gift.

Measures
I-PACE

The I-PACE comprised the same items in the same order as
reported for Study 1. Mothers and fathers completed the
I-PACE separately. In total, 188 mothers and 178 fathers
completed the I-PACE, with no missing data at the item
level, except for the childcare questions, which parents were
instructed not to complete if their child was not in childcare
(22% of mothers, and 25% for fathers).

Life satisfaction

Life satisfaction was assessed with the short (5-item)
Satisfaction with Life Scale (Diener et al., 1985). Items
(e.g., “The conditions of my life are excellent” and “In most
ways my life is close to my ideal”) are rated on a 7-point
scale from “strongly agree” to “strongly disagree”. Internal
consistency for the Satisfaction with Life Scale was good
for both mothers, Cronbach o = 0.83, and fathers, Cronbach
o =0.87. There was no significant association between
mother and father life satisfaction, r(174) = 0.09, p = 0.244.

Scores were reversed so that higher scores implied more
positive life satisfaction.

Socio-economic status

Three measures of socio-economic status were employed.
First, household monthly income was based on the average
of mother and father report. Second, the Index of Mean
Deprivation (IMD) decile score was used. IMD is a measure
of relative deprivation of neighborhoods in England and is
derived by categorising the 32,844 neighborhoods into
deciles, from the most deprived 10% of neighborhoods to
the least deprived 10% of neighborhoods nationally across
England. Third, a specific IMD index that focuses on
deprivation impacting children was used (Income Depri-
vation Affecting Children Index; IDACI) which specifically
assess the proportion of all children between 0 and 15 years
living in income deprived families. As expected there was a
significant positive association between household income
and both IMD scores, r(188) = 0.18, p = 0.014, and IDACI,
r(188) =0.33, p <0.001.

Results

Table 4 reports descriptive statistics for the five subscales of
the I-PACE for mothers and fathers, including mean sub-
scale scores for mothers and fathers across. Internal con-
sistency was good for all subscales, except for the Activities
subscale.

I-PACE Factor Structure For Mothers And Fathers

To examine whether the I-PACE factor structure was
comparable to that of the five latent factor model in Study 1,
a CFA for mothers and fathers was constructed, such that
the four items of the parenting experiences, home, neigh-
borhood and childcare quality subscales, and seven items of
the activities each loaded onto separate latent factor (see
Fig. 3). For mothers, fit statistics demonstrated a well-fitting
model; RMSEA = 0.04, CFI = 0.94, and TLI = 0.94. There
was significant variance in all latent factors, p <0.017,
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except for the Activities factor, p =0.787. Each latent
variable explained a significant amount of variance in their
respective indicators, with the exception of items from the
Activities subscale (‘bed-time story’, ‘set bedtime routine’,
‘going to the park’ and ‘creative play’), Experiences:
R? mean = 0.42, range =0.13-0.73, p<0.033; Activities:
R? mean = 0.17, range = 0.00-0.38, p <0.786; Home: R?
mean = 0.43, range = 0.25-0.46, p < 0.008; Neighborhood:
R? mean = 0.58, range = 0.13-0.77, p<0.010; and Child-
care quality: R mean = 0.59, range = 0.34-0.78, p <0.001.

For fathers, the model fit the data well; RMSEA = 0.04,
CFI=0.93, and TLI=0.92, after allowing the error terms
for the ‘warm’ and ‘dry’ and the ‘spacious’ and ‘ordered’
home items to correlate. There was significant variance in
all latent factors, p < 0.048. Each latent variable explained a
significant amount of variance in their respective indicators,
with the exception of four items from the Activities subscale
‘set bedtime routine’ and ‘going to the park’, ‘play date’ and
‘creative play’): Experience: R®> mean =0.53, range =
0.40-0.73, p<0.001; Home: R? mean = 0.29, range =
0.23-0.35, p<0.003, Activities: R?> mean= 0.19,
range = 0.08-0.40, p <0.265, Neighbourhood: R?> mean =
0.47, range = 0.10-0.71, p <0.036, and Childcare quality:
R? mean = 0.65, range = 0.49-0.83, p <0.001.

The association across mother and father latent factors
for each subscale was examined separately, and each
showed significant correlation (Activities: .56,
p =0.009, Home: 0.69, p <0.001; Neighbourhood: 0.48,
p <0.001; Childcare: 0.37, p<0.001), with the notable
exception of parenting experiences (0.17, p = 0.066).
Factors scores from the full 5-factor CFA were saved for
mothers and fathers. Paired-samples t-tests comparing the
mean factor scores showed no significant difference
between mothers’ and fathers’ scores on any I-PACE
subscale (see Table 4).

Measurement Invariance Across Mothers And
Fathers

We tested for measurement invariances to examine if the
I-PACE items measured the same latent construct in both
mothers and fathers. To establish measurement invar-
iance, the multi-group CFA model was subjected to a
series of parameter constraints to test for the equivalence
of the measurement properties across informant. Mea-
surement invariance at each step can be demonstrated if
these additional constraints do not result in a decrease of
model fit. For measurement invariance across mothers and
fathers, three steps are necessary: (i) configural invariance
signifying an equivalent factor structure, (ii) metric
invariance signifying equivalent factor loadings, and (iii)
scalar invariance signifying equivalent intercepts
(Brown, 2015). To test if a constrained model reduces

model fit a series of nested chi-square tests were con-
ducted. Table 5 shows the results from the measurement
invariance analyses. Overall findings suggested that par-
tial measurement invariance was achieved across all
subscales, with some equality constraints needing to be
released for each of the five subscales of the I-PACE.
Measurement invariance findings for each subscale in turn
are described below.

Configural invariance was achieved for the Experiences
subscale suggesting that the factor structure of this subscale
is equivalent for mothers and fathers. Full metric invariance
resulted in a significant degradation of model fit, however
releasing item 4 (Inconsistent — Consistent) resulted in a
non-significant change in » and good model fit, suggesting
that the remaining three items loaded equivalently on the
latent factor across mothers and fathers. Scalar invariance
was achieved for this subscale, highlight that the remaining
3 items have equivalent intercepts across the groups (see
Table 5).

Configural invariance was achieved for the Activities
subscale. Constraining item loadings to equality to test for
metric invariance resulted in a significant degradation of
model fit, however releasing items 6 and 7 (‘play group’
and ‘creative play’) resulted in a non-significant change in
2 and good model fit, suggesting that the remaining five
items loaded equivalently on the latent factor across
mothers and fathers. Finally, scalar invariance was only
achieved with the additional constraint on item 3 (‘reading’)
released suggesting partial invariance for this subscale (see
Table 5).

Configural and metric invariance was achieved for the
Home subscale, suggesting that the factor structure and
factor loading for mothers and fathers was equivalent. Full
scalar invariance resulted in a significant degradation of
model fit, however, releasing the equality constraint for
items 3 and 4 (‘crowded — spacious’ and ‘chaotic —
ordered’) resulted in non-significant change in y* and good
model fit suggesting partial invariance for this subscale (see
Table 5).

Configural and metric invariance was achieved for the
Neighbourhood subscale, suggesting that the factor struc-
ture and factor loading for mothers and fathers was
equivalent. Full scalar invariance resulted in a significant
degradation of model fit, however, releasing the equality
constraint for items 3 and 4 (‘dirty — clean’ and ‘dull —
lively’) resulted in non-significant change in »° and good
model fit suggesting partial invariance for this subscale (see
Table 5).

Finally, configural invariance was achieved for the
Childcare subscale suggesting that the factor structure is
equivalent for mothers and fathers. Full metric invariance
was not achieved, however, releasing the equality constraint
for item 4 (‘poorly supervised — well supervised’) resulted
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Table 5 Study 2: Measurement

Invariance Models For I-PACE 7 df )(zd,-ﬁe Adf RMSEA (90% CI) CFI TLI SRMR
gztb;;z;les Across Mothers And Experiences

Configural 9.06 15 - - 0.00 [0.00-0.04] 1.00 1.00 0.03
Metric 19.88 18 10.82° 3 0.02 [0.00-0.07] 099 099 0.10
Partial Metric (releasing 4) 11.24 17 218 2 0.00 [0.00-0.04] 1.00 1.00 0.04
Scalar 1325 20 200 3 0.00 [0.00-0.03] 1.00 1.00 0.05
Activities

Configural 81.67 69 - - 0.03 [0.00-0.06] 096 095 0.07
Metric 100.89 75 19.22° 6 0.04 [0.02-0.06] 092 091 0.08
Partial Metric (releasing 6 8451 73 284 4 0.03 [0.00-0.05] 097 096 0.07
& 7)

Partial Scalar (releasing 6 & 7) 101.56 78 17.05° 5 0.04 [0.01-0.06] 093 092 0.08
Partial Scalar (releasing 3, 6 91.89 77 738 5 0.03 [0.00-0.05] 0.96 095 0.07
& 7)

Home

Configural 1290 12 - - 0.02 [0.00-0.08] 1.00 1.00 0.04
Metric 16.04 15 317 3 0.02 [0.00-0.07] 1.00 1.00 0.06
Scalar 2941 19 1337 4 0.05 [0.00-0.09] 098 097 0.08
Partial Scalar 21.04 17 500 2 0.04 [0.00 — 0.08] 0.99 0.99 0.08
Neighborhood

Configural 2845 15 - - 0.07 [0.03-0.11] 097 093 0.05
Metric 3223 18 379 3 0.06 [0.03-0.10] 096 094 0.07
Scalar 6025 22 28.01° 4 0.10 [0.07-0.13] 090 0.87 0.08
Partial Scalar (releasing 3 & 4) 3549 20 326 2 0.06 [0.03-0.10] 096 094 0.07
Childcare

Configural 1836 15 - - 0.04 [0.00 - 0.09] 0.99 0.98 0.06
Metric 2699 18 865 3 0.06 [0.00 - 0.10] 0.97 095 022
Partial Metric (releasing 4) 18.670 17 032 2 0.03 [0.00- 0.08] 0.99 0.99 0.09
Scalar 2574 20 7.07 3 0.04 [0.00 - 0.09] 0.98 097 0.11
*significant reduction in model fit, p <0.05
)(Zd,ﬁ:nested 4 difference, RMSEA Root mean square error of approximation, CI Confidence interval,

SRMR Standardised root mean residual

in a non-significant change in model fit. Scalar invariance
was achieved for the remaining items suggesting partial
invariance for this subscale (see Table 5).

I-PACE Subscales, SES And Life Satisfaction

To examine associations between measures of SES and
the I-PACE, we specified a model in which IMD, IDACI
and monthly income were each permitted to be correlated
with the five-factors of the [-PACE for mothers and
fathers. All three measures of SES were positively asso-
ciated with father-reported neighborhood quality, stan-
dardised coefficients > 0.25, p < 0.001, while for mothers,
only IMD and IDACI were associated with neighborhood
quality, standardised coefficients >0.17, p <0.039. For
both parents, greater affluence was associated with more
positive ratings of neighborhood. IMD was also asso-
ciated with mother-reported childcare quality, such that

@ Springer

those mothers living in more deprived areas reported

lower quality childcare,

standardised coefficients =

—0.202, p =0.004.

To examine associations between measures, mothers’
and fathers’ life satisfaction and the I-PACE, we specified a
model where both mother and father life satisfaction were p
correlated with the five-factors of mother-reported I-PACE
and, separately, father-reported I-PACE. Associations
between I-PACE subscales and parental life satisfaction
showed specificity of associations within parent. That is,
mother-reported parenting experiences were significantly
positively associated with mother-reported life satisfaction
(standardised coefficient = 0.351, p < 0.001) but not father-
reported life satisfaction (standardised coefficient = 0.008,
p =0.928). Similarly, father-reported parenting experiences
were significantly positively associated with only father-
reported life satisfaction (standardised coefficient =0.376,
p<0.001) not mother-reported life  satisfaction
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(standardised coefficient = 0.070, p =0.429). For both
parents, their life satisfaction was also significantly asso-
ciated with their own ratings of neighbourhood quality,
(fathers: standardized coefficient =0.268, p=0.001,
mother: standardised coefficient =0.222, p =0.005), and
for fathers only life satisfaction was significantly associated
with more frequency engagement in activities with their
child (standardised coefficient = 0.327, p <0.001).

Discussion

Four findings emerged from Study 2. First, supporting the
reliability of the I-PACE, parental ratings in Study 2
showed the same differentiated factor structure as in
Study 1. Second, while informants in Study 1 were pre-
dominantly mothers, Study 2 participants included an
approximately equal number of mothers (N = 188) and
fathers (N = 178). Here our results showed that mothers’
and fathers’ ratings were very similar, in terms of factor
structure, mean subscale scores and in the positive asso-
ciations between I-PACE subscale scores and reported life
satisfaction. Given significant asymmetry in childcare
responsibilities in this sample, this similarity between
mothers and fathers in the strength of associations between
I-PACE scores and life-satisfaction is striking. While pri-
mary caregivers in this sample were, almost exclusively,
mothers, the fathers in this study clearly attached con-
siderable importance to family life. Third, by gathering
ratings from both parents in the home in Study 2, we were
able to supplement the findings from Study 1 by assessing
inter-rater reliability and measurement invariance for the
I-PACE. Again, our results were reassuring, in that the
ratings for parenting activities, home environment,
neighborhood quality and childcare quality all showed
significant within-couple associations. Finally, high-
lighting the individual nature of parenting experiences and
the need for researchers, educators, and family-focused
practitioners to include information from both parents,
Study 2 showed little within-couple concordance in ratings
for parenting experience.

Two limitations of Study 2 deserve note. First, like
Study 1, the sample was not representative of the
broader population of the UK. Clearly further research
with the I-PACE with at-risk, low-income and
ethnically diverse samples is needed. Nonetheless, there
was some diversity in income deprivation indices and
these metrics were meaningfully associated with mother-
and father-reported neighbourhood quality. Second,
relatedly, it is likely that the well-resourced nature of the
sample meant that many items in the Activities subscales
were skewed, with the majority of families reading and
singing to their children daily and having a set bedtime
routine.

General Discussion

Reliable and valid measures of parenting are important for
intervention work to reduce early childhood inequalities, yet
only a handful of existing measures are supported by psy-
chometric data. Moreover, very few offer practitioners the
combination of breadth and brevity needed to capture
meaningful information efficiently. Responding to this
challenge we developed a brief measure, the Index of Par-
enting Activities, Context and Experiences (I-PACE). In
Study 1, we examined whether I-PACE items can yield fair
ratings across different child characteristics (e.g., sex, age)
by testing for differential item functioning. We also asses-
sed the validity of I-PACE scores by examining associa-
tions with ratings on the BITSEA, a widely used measure of
children’s social and emotional competence. In Study 2, we
asked a new sample of mothers and fathers to complete the
I-PACE, as well as a measure of life satisfaction and
questions about family demographics. This enabled us to
explore similarities and contrasts in maternal and paternal
ratings on the I-PACE, and to assess within-couple inter-
rater agreement. Below, we consider two key findings to
emerge from these two studies; we also discuss the
strengths and limitations of the I-PACE as a quick tool for
gathering a broad-brushstroke picture of early individual
differences in parenting activities, context, and experiences.

Does The I-PACE Capture The Multi-Faceted Nature
Of Parenting?

Consistent with contemporary models of parenting that
highlight the differentiated nature of parenting (e.g., Grusec
& Davidov, 2010; Huang et al., 2022), the CFA results in
Study 1 yielded five distinct subscales and both maternal
and paternal ratings in Study 2 confirmed these findings. Of
these five subscales, four captured parents’ global ratings of
the quality of home, neighborhood, and childcare environ-
ments as well as parental experiences, while the fifth pro-
vided frequency ratings for parent-child educational
activities. Strengthening the view that parenting encom-
passes multiple distinct facets, each of these subscales
showed independent associations with both the social
competence and problem behavior components of the
BITSEA. Thus, despite its brevity, the I-PACE allows one
to capture relatively specific aspects of parenting that matter
for children’s social and emotional development. In addi-
tion, the subscales appeared distinct in the extent to which
ratings varied by child age: as expected, ratings of the
quality of home, neighborhood, and childcare environments
did not differ by child age. By contrast, and in line with
previous literature, parental experience appeared to become
less positive with child age (perhaps reflecting the chal-
lenges of juggling childcare with a return to work/additional
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children in the family). Likewise, the parent-child activities
scale showed nuanced age-related changes (with age,
creative play and bed-time stories became more frequent,
but bed-time routines became less clear). Despite the rela-
tive brevity of the I-PACE, responses to this instrument
appear sufficiently fine-grain to capture meaningful infor-
mation about the multiple aspects of early parenting.

Are I-PACE Scores Similar For Mothers And Fathers?

In Study 1, mothers comprised 95% of respondents; to
meet this imbalance, Study 2 included both mothers and
fathers. Study 2 highlighted the similarity in mothers’ and
fathers’ ratings on the I-PACE, both in mean subscale
scores and in their positive associations with reported life
satisfaction. For parental ratings of the environment (i.e.,
home, neighborhood, and childcare) and parental activities,
this similarity is reassuring. Furthermore, the I-PACE
demonstrated partial invariance across mothers and fathers;
this is common in psychological research examining mea-
surement invariance across groups more broadly (e.g.,
Putnick & Bornstein, 2016) and across mothers and fathers
specifically (Dyer, 2022). Note that primary caregivers in
Study 2 were almost exclusively mothers; given this
asymmetry in caregiving roles, the across-parent similarity
in associations between [-PACE scores and life satisfaction
is striking and highlights the importance of the parental role
for fathers’ life satisfaction. The results from the mea-
surement invariance analyses also provide preliminary
evidence that that I-PACE can be administered with
equivalent confidence to primary and non-primary
caregivers.

At the same time, it is worth noting that the results from
Study 2 do not indicate the spillover effects within
families reported in other studies (e.g., Stroud et al.,
2011). For example, a recent US-based study of more than
500 adoptive families, Taraban et al. (2019) found that
associations between depression and over-reactive par-
enting appeared weaker in the context of partners’ satis-
faction with social support. By contrast, Study 2 showed
no within-couple association in parenting experience and
no cross-over effects between partners’ parenting experi-
ence and self-reported life satisfaction. Together, these
findings indicate that mothers’ and fathers’ parenting
experiences are relatively independent, such that despite
the lack of mean differences, gathering responses from
both parents may be useful to get a complete picture of
family life.

In developing the I-PACE, we conducted focus groups
with both parents and family-oriented support workers
across three regions of England. This consultation process
was valuable, both in generating relevant items, and in
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ensuring the accessibility of the scale (e.g., by designing
questions to minimise ‘wordiness’). This feature, coupled
with the multi-componential findings from our CFA, indi-
cates that the I-PACE’s key strength hinges on its combi-
nation of breadth of scope and brevity/simplicity of items.
In addition, by adopting a multi-faceted approach to
assessing the contextual and experiential features of par-
enting, the [-PACE may be a promising tool for testing
wider influences on parenting and the broader context of
children’s development (Little et al., 2021).

Study Limitations

Beyond the previously acknowledged limitations of Studies
1 and 2, two further limits deserve note. First, given its
brevity, the I-PACE cannot provide an in-depth index of any
one of the aspects of family influence covered; as such, its
utility is likely to be limited to initial screening. At the same
time, it is important to retain the I-PACE’s brevity as having
a quick and easy-to-use measure is crucial to engaging and
retaining families in challenging circumstances.

Second, to avoid burdening participants, we did not
include other parenting measures and so further work is
needed to assess the convergent validity of the I-PACE.
Given the growing ubiquity of smartphones, future stu-
dies might go beyond comparing the I-PACE with other
parenting surveys to examine the agreement between
I-PACE scores and in-the-moment ratings of parenting
experiences, gathered via ecological momentary assess-
ment (e.g., Shiffman et al., 2008). If future studies sup-
port the convergent validity of the I-PACE, we hope that
the brevity and breadth of this measure can meet the
evaluative needs of both researchers and practitioners in
planning their work to develop and deliver initiatives to
support such families and ensure that all young children
can grow up in supportive family environments.
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