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Abstract

To understand factors that may influence father involvement, researchers have increasingly
considered maternal gatekeeping, or the extent to which mothers might attempt to regulate (i.e.,
encourage, discourage) fathers’ involvement in childrearing. Although several theoretical models
of maternal gatekeeping have been advanced in recent years, maternal gatekeeping measurement
has lagged significantly behind developments in gatekeeping theory. Rasch analysis offers a

useful framework for conducting item-level analyses to evaluate measurement validity and identify
areas of improvement for measurement scales. In the present study, Rasch analysis techniques
were implemented to 1) illustrate how modern psychometric methods can be applied to validate
measures in family psychology and 2) examine the validity of the Parental Regulation Inventory, a
commonly used maternal gatekeeping measure (PRI; Van Egeren, 2000). Results indicated that the
PRI exhibited adequate construct validity; however, measurement could be improved by including
additional items on the PRI subscales. In particular, Rasch analyses indicated floor effects on
fathers’ reports of maternal gate closing, floor and ceiling effects on fathers’ reports of maternal
gate opening, and floor and ceiling effects on fathers’ reports of maternal communication at 3- and
9- months postpartum. Recommendations for improving maternal gatekeeping measurement and
implications for maternal gatekeeping theory are discussed.
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Theoretical models describing influences on fathers’ parenting have pointed to the critical
roles of mothers (Cabrera et al., 2014; Cummings et al., 2004; Doherty et al., 1998). Indeed,
as romantic partners and coparents, mothers may influence the quantity and quality of
fathers’ parenting (Fagan & Palkovitz, 2011). In an effort to better understand how fathers’
relationships with children’s mothers may affect their involvement in parenting, researchers
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have considered maternal gatekeeping. As originally conceptualized, maternal gatekeeping
consists of attitudes and behaviors that serve to limit fathers’ involvement with children
(Allen & Hawkins, 1999). More recently, scholars have expanded upon the original Allen
and Hawkins (1999) gatekeeping framework to account for the possibility that mothers
might facilitate, encourage, discourage, or control fathers’ involvement in childrearing
(Cannon et al., 2008; Fagan & Cherson, 2017; Puhlman & Pasley, 2013). Although multiple
conceptual models of maternal gatekeeping have emerged in recent years, measurement of
maternal gatekeeping has lagged behind theory development.

Several survey measures of maternal gatekeeping have been used in a handful of empirical
studies (i.e., Fagan & Barnett, 2003; Meteyer & Perry-Jenkins, 2010; Puhlman & Pasley,
2017; Schoppe-Sullivan et al., 2008). However, there is no consensus among researchers on
which measure best characterizes maternal gatekeeping. The earliest measures of maternal
gatekeeping focused largely on assessing mothers’ beliefs about the importance of fathers
and the division of household and child care responsibilities (Allen & Hawkins, 1999; Fagan
& Barnett, 2003). However, critics argued that measuring mothers’ gatekeeping attitudes

or division of labor preferences alone does not capture a gatekeeping process. To shift the
focus more strongly on mothers’ gatekeeping behaviours — encouraging or discouraging
actions directed toward the father — other measures of maternal gatekeeping were used. One
unpublished survey measure that has been included in several studies of families with young
children is the Parental Regulation Inventory (PRI; Van Egeren, 2000). Although originally
developed to measure regulation of a coparenting partner’s involvement in childrearing,
researchers have used a subset of items taken from the PRI (Van Egeren, 2000) to measure
maternal gate opening (i.e., tell your baby’s father how happy he makes your baby) and gate
closing behaviours (i.e., take over and do it your own way) (Schoppe-Sullivan et al., 2008).
The PRI provides a promising step in advancing maternal gatekeeping theory and research,
as it offers an advantage over other measures of maternal gatekeeping in its focus on parents
perceptions of maternal gatekeeping behaviours—which are more central to the gatekeeping
construct— rather than maternal gatekeeping attitudes (Schoppe-Sullivan et al., 2015).

Scholars using a subset of items from the PRI (Van Egeren, 2000) have reported
associations between perceptions of maternal gatekeeping behaviour and father involvement
(Altenburger et al., 2017; Schoppe-Sullivan et al., 2008; Zvara et al., 2013). Although

these analyses provide important insight into the implications of maternal gatekeeping

for father involvement, a thorough item-level examination of the PRI as a measure of
maternal gatekeeping has yet to be conducted. Rasch analysis provides a useful framework
for assessing both the quality of survey measures, as well as identifying directions for
improving them. Although the benefits of Rasch analysis are numerous (Bond & Fox,
2007; Boone et al., 2014), and several fields, including medicine (Duncan et al., 2003),
education (Boone et al., 2011), and clinical psychology (Elliot et al., 2006) have capitalized
on its features to improve the measurement of targeted constructs, it has rarely been applied
in family psychology research to improve the quality of survey instruments and advance
theory. Thus, a primary goal of this study was to illustrate the utility of Rasch analysis for
survey development in the field of family psychology. A secondary goal of this study was
to evaluate the validity of the PRI using Rasch analysis techniques (Van Egeren, 2000).
Rasch analysis is a powerful analytic framework that has many practical implications for
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evaluating and improving maternal gatekeeping measurement. The validity of the PRI will
be determined by considering the internal validity of maternal gatekeeping items, examining
whether items capture the full range of maternal gatekeeping levels in a sample of new
parents (i.e., very low gate closing to very high gate closing), and evaluating the extent to
which floor and ceiling effects were exhibited. Implications for maternal gatekeeping theory
and improving maternal gatekeeping measurement will be discussed.

Rasch Analysis for Instrument Validation

Strong measurement in family research is important for the advancement of theoretical
models. A key component of quantitative research is defining constructs of interest and
operationalizing them on a measurement tool such as a survey instrument. Typically, in
illustrating the reliability and validity of survey instruments, researchers must justify that

a particular measure is an acceptable assessment of the underlying construct of interest.

It is common for researchers to do this by referring to previously published researh that

has used the scale, the original scale developers’ work, or reporting internal consistency
estimates, such as Cronbach’s alphas. With the advancement of psychometric theory and
research, however, there are many analytic tools readily available to researchers that can

be implemented to better evaluate and improve the quality of survey instruments. Rasch
analysis offers a number of benefits for family researchers interested in evaluating surveys,
including the following: 1) item difficulty and person measures can be applied to assess the
validity of survey instruments, 2) Wright maps can be used to identify directions for survey
improvement, and 3) bias in individual survey items can be detected.

Assessing Validity of Survey Instrument

Rasch analysis provides a framework that researchers can leverage to assess the validity

of survey measures. Underlying Rasch analysis is the assumption that participants vary in
the degree to which they exhibit a particular behavior or embody a trait. That is, items

are thought to fall at different intervals along a ruler (Gordon, 2015). Applied to maternal
gatekeeping, researchers would expect the presence of maternal gatekeeping in families

to exist on a continuum of low frequency occurrences to high frequency occurrences.

For example, some participants might consistently report very low levels of maternal
gatekeeping (i.e., gatekeeping is virtually absent in their family), whereas other participants
might report very high levels of maternal gatekeeping (i.e., gatekeeping occurs several
times a day). High-quality survey instruments measure a construct by including items

that appropriately target participants’ position on a continuum of interest and differentiate
between participants who embody varying levels of the construct (Brown, 2014). Rasch
analysis produces item difficulty estimates and person measures which enable researchers to
assess how well items target the participants.

Item Difficulty—Psychometricians using Rasch analysis expect a well-designed survey
instrument to include items that vary in “item difficulty,” or the likelihood that participants
will agree with an item (Boone et al., 2014). On a survey, an extremely difficult item means
few participants agree with the item. Applied to maternal gatekeeping, the following item
might have high item difficulty: “On a scale of 1 to 6 (1 = never, 6 = several times per
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aay), how often does the following occur, ‘My child’s mother undermines my parenting in
public.”” This is an overt example of maternal gatekeeping, in which the mother is directly
undermining the father in a public setting. If, in fact, few fathers select higher frequencies
(i.e., 5 and 6) and several fathers select lower frequencies (i.e., 1 and 2), then this item would
have a high item difficulty level. In contrast, an item that has a lower difficulty level might
be: “On a scale of 1 to 6 (1= never, 6 = several times per day), how often does the following
occur, ‘My child’s mother shows nonverbal dislike (i.e., rolls eyes) when | do something
with the child that she does not like.”” If several fathers select higher frequencies (i.e., 5

and 6) and few fathers select lower frequencies (i.e., 1 and 2), then this item would have a
low item difficulty level. The item is easy for fathers to endorse. In designing a high-quality
survey, researchers strive to develop items that range in item difficulty level—some items are
expected to be easier for participants to endorse and other items are expected to be harder

to endorse. Because subtle behaviors like eye-rolling are likely to occur more frequently in
families, researchers may hypothesize that this item would have a lower difficulty level than
an item that asks fathers about how often their baby’s mother undermines them in public.
Once the survey is administered, researchers can apply Rasch analysis techniques to evaluate
whether the item difficulty levels align with the researcher’s expectations (Boone et al.,
2014).

Person Measures—In addition to item difficulty, Rasch analysis allows researchers to
calculate “person measures,” which indicate the extent to which participants embody a latent
trait of interest (i.e., maternal gatekeeping). Rasch analysis produces a single person measure
for each participant. A high person measure means that a participant very frequently
endorsed survey items, including survey items that have a high item difficulty level. In

the context of maternal gatekeeping, a father with a high person measure would have a
greater likelihood of endorsing an item with high item difficulty than a father with a low
person measure. For example, a father with a high person measure would be more likely

to select a high value (i.e., 5 or 6) on the following item: “On a scale of 1 t0 6 (1 =

never, 6 = several times per day), how often does the following occur, ‘My child’s mother
undermines my parenting in public.”” In contrast, a father with a low person measure may
select a lower value on this item (i.e., 1 or 2). According to Rasch analysis, to measure

a person well, the researcher must have items that have a lower item difficulty than the
participant’s person measure, as well as items that have a higher item difficulty than the
participant’s person measure. It is only by “sandwiching” the person between items that
vary in difficulty that person measures can be reliably estimated (Bond & Fox, 2007). Each
participant is “sandwiched” well if there are items that are easy for the participant to endorse
(i.e., low item difficulty) and items that are hard for the participant to endorse (i.e., high item
difficulty).

Item difficulty and person measures can be used together to evaluate a survey. A low-quality
survey would include only items that have low item difficulty (i.e., everyone endorses)

or only items that have high item difficulty (i.e., no one endorses). For example, if all
participants indicate that a behaviour occurs “never” on survey items, there is no variability
among participants. Perhaps the construct of interest truly never occurs in the sample.
Alternatively, the behaviour may not be reported because the survey items have an item
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difficulty that is too high. Items with a lower difficulty level should be developed. If the
survey is administered again and participants are able to agree with items that have a lower
difficulty level, then the researcher may conclude that the behaviour of interest occurs

at lower than expected levels in their sample. Rasch analysis can aid family psychology
researchers in identifying which items are redundant or not targeting participants well.

No other analytic tool can provide this depth of information about how well items are
functioning and how well participants are being measured.

Using Wright Maps for Survey Development

If the data fit the Rasch model well, transformed scores follow a monotonically increasing
pattern of item difficulty and person measures, which are on a common scale of “logit” units
(Linacre & Wright, 1989). All Rasch analysis results are presented in logits, which is short
for log odds units and allows researchers to make meaningful conclusions about the quality
of their survey instrument (Boone et al., 2014). Because person measures and item difficulty
are both on the same equal-interval logit scale, persons can be compared to other persons
(i.e., person X reported a higher level of maternal gatekeeping than person Y) and items can
be compared to other items (i.e., item 31 was easier for participants to agree with than item
10). Additionally, items and persons can be compared to each other (i.e., person X has a
higher probability of agreeing with item 10 than person Y).

The Wright Map is a person-item map that can be produced in WINSTEPS software.
Items are plotted on a scale in order from the item that has the lowest difficulty level

(i.e., easy for participants to endorse) to the item that has the highest difficulty level

(i.e., challenging for participants to endorse). People are also plotted on the same scale

in order from persons with low person measure levels (i.e., exhibit low levels of latent
trait of interest) to high person measure levels (i.e., exhibit high levels of latent trait of
interest). Researchers should apply theory to predict what the item ordering might be and
evaluate if the item ordering on the Wright map is consistent with theory. However, in the
presence of little conceptual or empirical work, the item ordering could be used to refine
a construct’s operationalization (Gordon, 2015). Within a Rasch framework, content and
construct validity can be established by assessing whether the items address the intended
latent variable (content validity) and whether the item difficulty hierarchy aligns with theory
(construct validity) (Baghaei, 2008).

A person is measured well when their position on the latent continuum is in between

items that are easier for that person to agree with and items that are more challenging for
participants to endorse (i.e., sandwiched). Items, in turn, are considered high in quality when
there are several people with person measure levels near item difficulty levels. In some
cases, large error estimates contribute to gaps in the instrument or sample, which might
indicate that items are low in quality or people are not adequately measured. In order to
improve a measure, it is beneficial for researchers to carefully consider which people and
items are not well-targeted along the continuum (Bond & Fox, 2007). Because Wright maps
provide the researcher with a visual diagram that places person measures and item difficulty
levels on the same scale, the researcher can easily identify gaps along the continuum in
which people are not measured well.
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Detecting Individual Item Bias

A strong measure comprises individual items that contribute in a meaningful way to the
latent construct (Bond & Fox, 2007). Rasch statistics enable researchers to determine

the degree to which items on an instrument measure the latent construct of interest. For
example, Rasch fit statistics provide information about how well individual items or person
responses cohere to the expectations of the Rasch model. When fit is acceptable, easy items
are endorsed by a greater number of persons than difficult items. Additionally, persons
with higher levels of the construct of interest (i.e., maternal gatekeeping) are more likely to
endorse items that are difficult to agree with compared to persons with lower levels of the
construct of interest.

Rasch Analysis for Family Psychology Research

The Rasch model has taken root as a tool to evaluate the quality of various survey measures.
In family psychology, some studies have applied Rasch analysis to calculate person
measures for use in parametric analyses (Coley et al., 2011; Elliot et al., 2016; Phillipson

& McFarland, 2016). Emerging research has also applied Rasch techniques to develop

and validate a measure of parental involvement in children’s elementary studies (Gugiu et
al., 2019) and evaluate a measure of romantic relationship quality (Fowers et al., 2016).
However, no study has used Rasch analysis to validate a measure of maternal gatekeeping.
Rasch analysis offers family psychology researchers many resources for examining the
precision and validity of a survey. In adopting a Rasch approach to survey development,
family psychology researchers are challenged to think about items as falling at different
intervals along a continuum. This requires researchers to connect items to the construct’s
underlying theory and think of items that might vary in difficulty. The feedback provided by
Rasch analyses can be used to refine the underlying theory and how constructs of interest are
operationalized.

The Present Study

The primary aim of this study is twofold: 1) illustrate the utility of Rasch analysis for survey
development in the field of family psychology and 2) examine the validity of the PRI by
conducting a Rasch analysis to examine the quality of individual items, evaluate the extent to
which floor and ceiling effects were exhibited, and identify directions for improvement. The
present analysis focused exclusively on fathers’ reports of maternal gatekeeping, as fathers’
perceptions of maternal gatekeeping are arguably most important for fathers’ subsequent
levels of involvement (Altenburger et al., 2018). This study represents a preliminary attempt
to increase knowledge about the strengths and weaknesses of the PRI, as well as to improve
maternal gatekeeping measurement and theory. Moreover, this study provides an example

to family researchers by illustrating the utility of Rasch analysis for improving family
measurement and, in turn, theoretical conceptualizations. Although prior research has used
various items from the PRI to measure maternal gatekeeping (Schoppe-Sullivan et al., 2015,
2008; Zvara et al., 2013), no prior study has conducted a Rasch analysis to evaluate its
validity. Without a detailed item-level evaluation of maternal gatekeeping measurement,
advancements in maternal gatekeeping theory may be hindered.
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Study participants were drawn from a longitudinal study of 182 fathers in different-sex,
dual-earner relationships in which both parents were transitioning to parenthood in 2008
— 2009 and residing in a large, Midwestern U.S. city and surrounding area. Recruitment
occurred at childbirth education classes, pregnancy health centers, and through the use of
advertisements posted online, at doctors’ offices, and in newspapers. Eligible participants
were required to be married or cohabiting, 18 years of age or older, expecting their first
biological child, able to read and speak English, currently employed full-time and planning
to return to work postpartum, and planning to stay in the geographic area for at least

one year. To comply with procedures approved by the University’s Behavioral and Social
Sciences Institutional Review Board, informed consent was obtained from each partner at
each phase of the study.

The median level of education was a bachelor’s degree and 65% of fathers reported having
at least this education level. Median annual household income was $79,500. The average age
of fathers was 30.20 years (SD = 4.81; Range = 18 — 50), and 86% identified as White, 7%
as Black, 3% as Asian, 2% Hispanic, 4% as other races, and 1% as multi-racial. Eighty-five
percent of fathers were married.

Maternal gatekeeping.—Fathers reported maternal gatekeeping at 3- and 9- months
postpartum using 35 items from the Parental Regulation Inventory (PRI; Van Egeren, 2000),
which asked fathers to report the frequency (1 = never, 6 = several times per day) with
which mothers encourage (i.e., “How often does your baby’s mother do the following to
encourage you to be involved in child care and with your baby, including feeding, play, and
emotional support?”) or disapprove of fathers’ involvement in childrearing (i.e., “When you
do something that your baby’s mother doesn’t approve of regarding child care or with your
baby, how often does she do the following?”).

Analytic Technique

Missing data analysis.—Prior to exploratory factor analyses, missing data analyses were
conducted on maternal gatekeeping variables. Examination of the usable missing values of
interest at 3 months postpartum revealed a modest percentage of missingness ranging from
5.5% to 7.1%. Examination of the usable missing values at 9 months postpartum revealed

a moderate percentage of missingness ranging from 17.0% to 18.7%. Missing values were
imputed for maternal gatekeeping items using multiple imputation in IBM SPSS Statistical
Package Version 25 to reduce bias associated with listwise deletion (see Tabachnick &
Fidell, 2007). Multiple imputation was conducted separately for data at 3- and 9-months
postpartum.

Given the relatively modest percentage of missing data, 5 data sets were imputed at 3-
and 9-months postpartum, with higher than 96% efficiency. Little’s Missing Completely at
Random (MCAR) test was nonsignificant at 3-months ()(2(1171) =1205.5, p=.24) and
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9-months postpartum (;(2(2116) =2197.1, p=.11). When Little’s MCAR is nonsignificant,
multiple imputations can estimate within 1% of the true value even when up to 50% of
values included in the estimation model are missing (Scheffer, 2002). Results of multiply
imputed data sets are often combined to provide a final estimate that has incorporated these
data sets (Gugiu et al., 2010). However, statistical methods for aggregating values across
imputed data sets have not been developed for exploratory factor analysis in commonly
used statistical packages. Prior research has averaged imputed values (Jensen & Shafer,
2013) or used the median value across imputed data sets (Altenburger et al., 2017) to create
a combined, imputed data set and conduct analyses. The “maximum median difference”
and the “maximum variance difference” among imputed data sets are provided to confirm
imputed values did not vary substantially between imputed data sets at 3- and 9-months
postpartum. In the present sample, the differences between the median and variance of the
five imputed data sets were minimal. The average median difference across imputed data
sets was 0.03 at 3- months and .10 at 9-months postpartum. The average variance difference
across imputed data set was 0.06 at 3-months and 0.14 at 9-months postpartum. Thus, the
median values across all imputed data were used to obtain a single value for each variable in
an aggregate dataset at 3- and 9-months postpartum.

Exploratory factor analyses.—Multiple theoretical conceptualizations of maternal
gatekeeping exist (Allen & Hawkins, 1999; Fagan & Cherson, 2017; Puhlman & Pasley,
2013; Schoppe-Sullivan et al., 2008), yet no prior study has conducted an exploratory factor
analysis on the Parental Regulation Inventory. Exploratory factor analyses were conducted

in SAS version 9.4 on the Spearman ‘s rank correlation matrix of items to establish the
dimensionality of maternal gatekeeping prior to Rasch analyses. Factor structures were
determined through an iterative process of examining parallel and exploratory factor analysis
results at 3- and 9-months postpartum (Glorfeld, 1995; Pett et al., 2003). Sample size
requirements for EFA depend on a variety of data properties, including the size of the

factor loadings and the extent to which factors are overdetermined (i.e., 5 variables on each
factor). Monte Carlo literature has examined sample size conditions necessary for detecting
stable factor structures across various data properties (Guadagnoli & Velicer, 1988). Results
indicated that when the average factor loadings are near .60 and there are 3 factors with a
sufficient number of factor loadings, the Kappa value (or measure of agreement) between the
sample component patterns and population patterns is 1.0 for a sample size between 150 and
200. When the average factor loadings are near .40, the Kappa value is between .80 and .87
for a sample size between 150 and 200, respectively. Kappa values greater than .75 represent
excellent agreement beyond chance.

Rasch analysis.—Rasch modeling was used to assess the quality of the PRI using
WINSTEPS 4.5.0 software (JM Linacre, Beaverton, OR). To ensure Rasch analysis
parameter estimates are unbiased, data should be fit to the Rasch model (Boone et al.,
2014). The INFIT and OUTFIT MNSQ statistics were evaluated to determine item fit. Items
that had a value below .5 or greater than 1.5 were flagged for further review (Linacre,
2020). To confidently interpret Rasch analysis estimates, misfitting items could be deleted.
Alternatively, consistent with recommendations in the field (Linacre, 2002, 2020), model fit
can be improved by iteratively evaluating outlier responses. Following these steps preserves
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items and reduces bias in person measure estimates rather than introducing error (Gugiu
etal., 2019; Wright, 1997; Wright & Stone, 1979). In our analysis, outlier responses with
z-scores greater than [3.00| were set to missing on flagged items. To ensure item measures
were not significantly influenced by setting misfitting responses to missing, sensitivity
analyses were examined. Item measures were cross-plotted with the inclusion and exclusion
of missing responses on the flagged item(s). If item measures fall along a straight line
(within a 95% confidence interval), then the strategy for handling misfitting items does not
bias item measures (Boone et al., 2014; Linacre, 2020; Persch et al., 2015).

Model fit was further established by examining whether there were negative item point-
measure correlations or disordered response categories. Rasch reliability estimates were also
computed to assess person and item measure reliability. Both reliability statistics reflect the
extent to which rank-order and spacing between person and item measures would remain
stable in study replication. Reliability estimates should be greater than .70 (Boone et al.,
2014).

Rasch analysis produces a score for each participant (person measure), which indicates
each participant’s standing on a latent scale. Likewise, it also generates a score for each
item, which indicates whether it is easy or difficult for participants to agree with each item
(item difficulty). The distribution of person measures and item measures can be compared
graphically using Wright maps produced in WINSTEPS to examine for floor and ceiling
effects in dimensions of the PRI. These item-person maps depict the distribution of persons
on the left and the distribution of items on the right. At the bottom of the continuum,
fathers who reported lower levels of maternal gatekeeping are represented. Items that

were relatively easier for fathers to endorse (i.e., occurred frequently) are also represented
at the bottom. In contrast, the top part of the continuum represents fathers who report

more frequent occurrences of maternal gatekeeping, as well as items that are harder or
more challenging for fathers to endorse (i.e., higher difficulty level). Because items and
persons are presented on the same logit scale, Wright maps clearly depict which items
measure participants well. Item and person measured were rescaled from 0-100 to facilitate
interpretability.

We assessed whether the rating scale model (RSM) or partial credit model (PCM) was most
appropriate for analyzing data. Thresholds demarcate the probability boundaries between
one response category and the adjacent response category. For example, a 6-point Likert
scale has five thresholds that separate the six categories and indicate that there is an equal
probability that the respondent selects a response category or an adjacent one. The RSM
assumes that the thresholds for the categories are equivalent and identical for all items,
whereas the PCM computes unique thresholds for each item (Boone et al., 2014). To
determine whether the RSM or PCM should be used in the present analysis, a chi-squared
difference test was conducted to examine whether the PCM significantly improved model
fit. Results indicated the PCM did not significantly improve fit, so the RSM model was
used. Finally, consistent with Rasch analysis standards, the data were “stacked” so that
each participant had two sets of observations—one observation from 3-months and one
observation from 9-months postpartum.
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Exploratory Factor Analyses

At 3-months postpartum, the initial parallel analysis recommended retaining four factors.
However, Factor 4 had a trivial number of items (Items 31, 21, 10 and 35). Because factors
with fewer than 5 items are considered unstable (Tabachnick & Fidell, 2007), these items
were not retained. Parallel analyses were conducted a second time with the exclusion of
these items and recommended retaining three factors. However, Items 26 and 19 had high
cross-loadings (> .30) on two different factors and were eliminated, as items that load on
more than one factor artificially raises inter-factor correlations and make it challenging to
meaningfully interpret factors (Pett et al., 2003). Parallel analyses were conducted with the
exclusion of these items and recommended retaining 3 factors. Next, parallel analyses were
conducted at 9-months postpartum with the exclusion of items that did not function well at
3-months postpartum (Items 10, 19, 21, 26, 31, and 35). Three factors were recommended
for retention. EFA results indicated that all factors had an appropriate number of items with
sufficient factor loadings.

Factor rotation.

A promax rotation of the gatekeeping items from the Parental Regulation Inventory at 3-
and 9- months postpartum was conducted and, the reference structure matrix was then
interpreted. To maintain consistent factor structures at both time points, only items that
loaded on the same factors at 3- and 9-months postpartum, respectively, were retained.
Next, factors were inspected to determine if items consistently reflected the underlying
gatekeeping construct. Although EFA analyses are heavily data-driven, the final solution
should be evaluated to ensure it is theoretically sound (Pett et al., 2003). Five items on
Factor 1 (i.e. “Leave the house so you don’t have a choice,” “Refuse to do it herself,”

“Tell you to do a child care task,” “Hint that work needs to be done,” and “Ask for help

by talking through the baby.”) did not theoretically cohere with the other items loading

on Factor 1 (gate closing), which relate to mothers’ use of negative verbal or nonverbal
behaviours that are more characteristics of maternal gate closing. Mothers who “refuse to do
[a task]” or “leave the house so [fathers] do not have a choice” might actually be taking an
adverse approach to encouraging father involvement in childrearing. Thus, these items were
eliminated from the gate closing factor (Items 11, 12, 9, 5, and 1). In total, the final gate
closing factor included 9 items. Additionally, nine items loaded onto a second factor (gate
opening) that related to mothers’ use of behaviours or verbalizations that encouraged father
involvement in childrearing. Five items loaded on a third factor (communication) that related
to mothers’ attempts to discuss, explain, or instruct fathers. At 3-months and 9-months
postpartum the gate closing factor was negatively correlated with gate opening (737, =
-.36; rgms=—21) and positively correlated with communication (/3mq = 40; fgmoe=-28). The
communication factor was positively correlated with maternal gate opening (/3mq = .05;
fymo=-27) at 9-months (Table 1).

Rasch Analysis for Gate Opening, Gate Closing, and Communication Factors
—One gate closing item (Item 34) and two gate opening items (Items 17 and 18) had MNSQ
values slightly outside the acceptable range and were flagged. Extreme outlier responses
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with z-scores greater than |3.00| on flagged items were set to missing. This approach reduces
bias in person measures (Wright & Stone, 1979). In total, less than 1% of values were

set to missing on gate closing and gate opening factors. Although our approach aligns

with recommended practice (Gugiu et al., 2019; Linacre, 2002; Wright & Stone, 1979),
sensitivity analyses were conducted to ensure there was minimal impact on person and item
measures. Item measures were cross-plotted with and without setting misfitting responses to
missing. All item measures fell within a 95% confidence interval regardless of the approach.
Once outlier responses were addressed, Items 34 and 18 were still slightly misfitting (i.e.,
MNSQ = 1.6). To determine if retaining the items would bias person measures, sensitivity
analyses were conducted by cross-plotting person measures for gate closing and gate open
factors, respectively, with and without the flagged items. All person measures fell within a
95% confidence interval, which indicates including the flagged items does not bias person
measures. Thus, items were retained. It is important to note that because the Rasch model
can compute person measures that are free of the items used to measure them (Boone et

al., 2014; Wright & Stone, 1979), setting outlier responses to missing does not bias person
measures. Hence, the strategy of making data fit the Rasch model improves measurement.
All items on the communication factor had a MNSQ value in the acceptable range.

Other indicators of model fit were also evaluated. Items with an expected point-measure
correlation coefficient less than .30 are considered strong candidates for deletion (Persch et
al., 2015), as a low correlation indicates that the item does not measure the latent construct
very precisely. All gatekeeping items had point-measure correlations that were greater than
.30. Person and item measures for each gatekeeping factor exceeded the .70 reliability
standard. Finally, category probability curves recommended retaining 6 response categories,
as each category was ordered as required and formed distinctive regions. Additionally,
Andrich thresholds followed a monotonic progression, as expected.

Wright maps.

Because participants and items are presented on the same logit scale, the researcher can
draw conclusions about gaps along the continuum, redundant items, or floor and ceiling
effects. As depicted on the annotated figures, floor effects occur when several items cluster
at the top of the continuum and participants cluster toward the bottom (average item
difficulty level is greater than average person measure). Ceiling effects occur when several
participants cluster at the top of the continuum and items cluster near the bottom (average
item difficulty level is less than average person measure).

Figure 1 presents the gate closing Wright map after item difficulty and person measures
were rescaled to a 0 — 100 scale to facilitate interpretability, wherein low values designate
less gate closing behavior and vice versa. At the centre of this figure is a vertical logit

scale with the distribution of person measures on the left side and the distribution of item
difficulty levels on the right side of the vertical line. Examination of this figure clearly
illustrates that, although the instrument was capable of measuring fathers’ perceptions of
higher maternal gate closing behavior, items did not measure milder forms of this behavior.
Item difficulty levels ranged from 45.36 to 58.08 logits. Person measures ranged from 61.75
to 1.67 logits. The mean item difficulty was 51.39 logits (i.e., extent to which items are,
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on average, easy for participants to endorse), with a standard error of .65, while the mean
person measure was 33.63 logits (i.e., extent to which, on average, participants embody
latent trait), with a standard error of 5.13. This factor exhibited a floor effect, indicating
several gate closing survey items were challenging for participating fathers to endorse.

Figure 2 presents the gate opening Wright map after scores were rescaled to a 0 — 100
scale. Item difficulty levels ranged from 44.64 to 57.53 logits. Person measures ranged from
25.50 to 92.83 logits. The mean item difficulty was 47.74 logits, with a standard error of
.49, while the mean person measure was 49.95 logits, with a standard error of 3.15. On
average, the survey difficulty level was very close to the average person measure, indicating
the gate opening survey items were at an appropriate level for fathers. However, there floor
and ceiling effects were observed.

Figure 3 presents the communication Wright map after scores were rescaled to a 0 — 100
scale. Item difficulty levels ranged from 47.01 to 48.27 logits. Person measures ranged from
52.22 to 41.98 logits. The mean item difficulty was 47.24 logits, with a standard error of .07,
while the mean person measure was 47.24 logits, with a standard error of .55. On average,
the survey difficulty level was very close to the average person measure, indicating the
communication survey items were at an appropriate level for a father who reported average
levels of maternal communication. However, there was evidence of floor and ceiling effects.

Discussion

Strong measurement in family psychology research supports the advancement of sound
theoretical models. Rasch analysis is a powerful technique often used to validate measures
used in medicine and education (Boone et al., 2014). However, it is rarely applied to
validate measures in family psychology. With the advancement of psychometric theory and
research, Rasch analysis can be applied to better evaluate and improve survey instruments
and conceptual models. This study served the joint purpose of 1) illustrating the utility

of Rasch analysis techniques for family psychologists, and 2) applying these techniques
to validate a measure of maternal gatekeeping: The Parental Regulation Inventory (PRI).
Multiple theoretical perspectives on maternal gatekeeping have emerged in recent years
(Fagan & Cherson, 2017; Puhlman & Pasley, 2013; Schoppe-Sullivan et al., 2008), yet
advancements in maternal gatekeeping measurement have lagged behind. Thus, this study
offers critical insight into the structure and validity of the PRI.

Prior to conducting Rasch analyses, the dimensionality of the PRI was assessed. Results
indicated nine items loaded on a gate closing factor, nine loaded on a second gate

opening factor, and five loaded on a third communication factor. This structure aligns
with models that distinguish between encouragement (gate opening) and discouragement
(gate closing) domains of maternal gatekeeping (Fagan & Cherson, 2017; Puhlman &
Pasley, 2013; Schoppe-Sullivan et al., 2008). Additionally, results support the theory that
maternal gatekeeping is multidimensional. In contrast to prior research that has considered
maternal gatekeeping as a unidimensional construct—generally reflecting maternal beliefs
concerning the importance of fathers (Fagan & Barnett, 2003)—researchers should be
careful to distinguish between the multiple aspects of maternal gatekeeping. Beyond gate

J Fam Stud. Author manuscript; available in PMC 2023 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Altenburger et al.

Page 13

opening and gate closing, a third factor focused on mothers’ strategies for communicating
her concerns or feelings toward fathers emerged. Communication has not been previously
introduced as an aspect of maternal gatekeeping. However, Feinberg (2003) has considered
communication an important part of the coparenting relationship. Parents may strive to
manage family interactions by controlling patterns of communication with each other.
Mothers’ efforts to instruct and teach fathers might promote parents’ joint responsibility

to meet children’s physical and emotional needs (Feinberg, 2003). Mothers’ communication
style is a potentially malleable aspect of maternal gatekeeping that could be targeted in
parenting programmes. Although more research is needed to examine the implications of
maternal communication for father involvement and child social-emotional adjustment, this
study provides a first step in identifying communication items.

It is promising that items loading on gate closing and gate opening latent factors overlap
conceptually with prior maternal gatekeeping research that has measured these domains
(Schoppe-Sullivan et al., 2015). Additionally, reliability for the three dimensions of maternal
gatekeeping was acceptable, ranging from .97 to .98. Person reliabilities were also high,
ranging from .78 to .86. Further, point-measure correlations were all acceptable across

the maternal gatekeeping dimensions. The Wright maps produced for each gatekeeping
dimension offer insight into how well individual items measured participating fathers’
perceptions of maternal gatekeeping. Recommendations for enhancing these scales are
organized by gatekeeping dimension.

Gate Closing Model

Inspection of the Wright map revealed several gate closing items were clustered at the

top of the continuum, indicating the items might be challenging for fathers to endorse

(i.e., several fathers reported lower occurrences of these types of behaviours). This pattern
indicates a floor effect, in which the existing gate closing items target individuals who
report high occurrences of gate closing well. To better target fathers who report lower
levels of gate closing, researchers should apply maternal gatekeeping theory to identify gate
closing behaviours that might occur more frequently in families—and thus be “easier” for
fathers to endorse. Rescaled, the easiest item for participants to agree with was Question
20, which had an item difficulty level of 45.36. This question asked fathers to report how
frequently mothers engaged in subtle gate closing behaviour: “When you do something that
your baby’s mother doesn’t approve of regarding child care or with your baby, how often
does she...show you that she is angry or irritated.” Although this item had the lowest item
difficulty level, it was still hard for fathers to report this behaviour occurred frequently.
Thus, in order to better measure participants at lower levels of reported gate closing, easier
items should be added in future administrations of the PRI survey. A less “difficult” measure
may include more subtle behaviours that are more likely to occur as forms of maternal gate
closing in families in dual-earner U.S. families. Existing qualitative work suggests mothers
may limit father involvement in subtle ways by taking on tasks and making decisions with
limited input from the father. An example of a subtle gate closing behaviour identified

by fathers was painting the baby’s room the color the mother wanted, limiting fathers’
opportunities to pick out baby clothes, or putting on a different baby outfit after the father
already dressed the baby (Hauser, 2012).
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Gate Opening Model

For maternal gate opening items, inspection of the Wright map indicated the average person
measure score and item measure score were similar in magnitude. Those fathers with person
measures near the middle of the distribution were measured relatively well. However, floor
and ceiling effects were observed. In order to better measure participants at extreme scores
along the continuum, easier as well as more challenging gate opening questions, should be
added to the PRI. Rescaled, the easiest item for participants to agree with was Question

16, which had an item difficulty level of 44.64. In this item, fathers were asked to report

the frequency with which mothers encouraged high quality father-child relationships by
answering the question, “How often does your baby’s mother do the following to encourage
you to be involved in child care and with your baby...tell you how happy you make your
baby?” Due to the floor effect, the difficulty level of this question was higher than several
respondents’ person measures. Future maternal gatekeeping research should incorporate
questions that might be easier for new fathers to endorse. A more subtle behavior that
mothers engage in to support fathers could be signaling enjoyment while watching the father
interact with the baby (i.e., smiling or laughing).

Rescaled, the hardest item for participants to agree with was Question 18, which had

a difficulty level of 57.53. In this item, fathers were asked to respond to the following
question, “How often does your baby’s mother do the following to encourage you to be
involved in child care and with your baby...arrange activities for you and your child to

do together.” To better capture those participants who report very high levels of maternal
gate opening, future research implementing the PRI should include several questions that
would be more challenging for fathers to endorse. An example of additional items could be,
“How often does your baby’s mother ask you to teach your baby a new skill (i.e., clap)?”

or “How often does your baby’s mother ask you to help her pick out the baby’s outfit?”
Rasch analysis encourages maternal gatekeeping researchers to think more thoroughly about
the range of gate opening behaviors mothers might exhibit in family interactions and can be
used to assess whether item difficulty levels align with the researcher’s expectations. Better
targeting fathers who perceive very high and very low levels of maternal gate opening will
better enable researchers to disentangle the implications of high and low levels of maternal
gate opening for fathers’ involvement in childrearing.

Communication Model

Communication items are focused on the mothers’ strategies for instructing or teaching
fathers. Floor and ceiling effects were evident in the Wright map for communication. To
better capture mothers who exhibit high or low levels of communication, both easier and
more challenging communication items should be included in a future administration of the
PRI. Rescaled, the easiest item for participants to agree with was Question 24, which had
an item difficulty level of 47.01. In this item, fathers were asked to evaluate the following
question, “When you do something that your baby’s mother doesn’t approve of regarding
child care or with your baby, how often does she try to discuss her feelings about it with
you?” The difficulty level of this question was higher than several respondents’ average item
measures across both time points. Thus, communication questions that are easier for new
fathers to agree with should be incorporated in the PRI. For example, researchers could
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include the following item, “How often does your baby’s mother tell you about something
she knows the baby likes?”

Rescaled, the hardest item for participants to agree with was Question 22, which had a
difficulty level of 48.27. In this question, fathers were asked, “When you do something

that your baby’s mother doesn’t approve of regarding child care or with your baby, how
often does she...tell you what she thinks you did wrong.” As a result of this ceiling

effect, many participants had person measures that were much higher than individual item
difficulty levels. To better capture those participants who report very high levels of maternal
communication, future research implementing the PRI should include several questions that
would be more challenging for fathers to endorse. An example of an item that could be
included in a future administration might be, “How often does your baby’s mother give you
step-by-step instructions for when you are in charge of childcare?” This item is an example
of mothers” communicating structured expectations for father involvement.

The detection of this factor highlights the importance of conceptualizing maternal
gatekeeping as including multiple types of behaviors that occur in daily family interactions
— in addition to gate closing and gate opening. It is important to note that, at 5 items, this
factor only meets the minimum required number of items in a factor to be named (see Pett
et al., 2003). Thus, we would issue caution in the use of this factor until further research

is undertaken. Focus groups would help researchers identify a broader range of strategies
mothers use to communicate their expectations to fathers.

Rasch analysis provides a framework for evaluating the validity of surveys and identifying
directions for survey improvement. Applied to the measurement of fathers’ perceptions

of maternal gatekeeping, Rasch analysis enabled a detailed examination of the strengths
and weaknesses of the Parental Regulation Inventory (PRI; Van Egeren, 2000). Future
administrations of the PRI should include gate closing items that are easier for fathers

to endorse, gate opening items that are both easier and more challenging for fathers to
endorse, and communication items that are both easier and more challenging for fathers to
endorse. The incorporation of additional items will allow for better measurement of fathers’
perceptions of maternal gatekeeping. Improved maternal gatekeeping measurement, in turn,
will contribute to the development of a more unified maternal gatekeeping theory. Although
we suggested several gatekeeping items that could be included in a revised version of the
PRI, additional items could be developed by engaging fathers via qualitative research (i.e.,
focus groups) for discussions about the full range of maternal gatekeeping behaviours they
observe. Across all dimensions of maternal gatekeeping, it appears gatekeeping behaviours
may be even more subtle than previously assumed. Future questionnaire items about specific
behaviours may need to be phrased more neutrally so that fathers are free to endorse or not
endorse items.

This study is an important first step in defining the structure of maternal gatekeeping and
examining the quality of individual items. However, the PRI is just one of a few maternal
gatekeeping measures (i.e., Allen & Hawkins, 1999; Fagan & Barnett, 2003; Puhlman &
Pasley, 2017). Researchers interested in administering a revised version of the PRI should
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carefully review items or dimensions assessed by other measures to consider whether they
could be included in the PRI. For example, a measure of maternal gatekeeping developed
by Puhlman and Pasley (2017) included a control dimension, which refers to mothers’
efforts to impose her will or manage fathers’ interactions with the child (i.e., supervise him).
The PRI does not include items that explicitly target maternal control. However, maternal
gatekeeping theory would suggest that many gatekeeping behaviors are rooted in a power
dynamic between parents (Allen & Hawkins, 1999).

Finally, it is important to note this study examined fathers’ perceptions of maternal
gatekeeping. How fathers perceive mothers’ behaviours may be most important for

the quantity and quality of fathers’ subsequent involvement. Measures of gatekeeping
behaviours should be analyzed together with fathers” more general perceptions of the
coparenting relationship and characteristics of the fathers. Such an approach would enable
researchers to better consider maternal gatekeeping within the family context. Asking fathers
how they feel about certain types of maternal gatekeeping behaviours might help researchers
identify the ways in which maternal gatekeeping is perceived by fathers.

This study is not without limitations. A key limitation is the demographic composition

of our sample. The factor structure of the PRI was identified using an exploratory factor
analysis of a sample of dual-earner, married or cohabiting fathers. This factor structure
might not apply to fathers embedded in different family forms, for example, non-resident
fathers. Future research should examine the performance of this measure in diverse family
contexts. Additionally, the PRI is a single measure of maternal gatekeeping and might

not capture other aspects of gatekeeping, such as mothers’ beliefs about fathers’ role in
childrearing.

Notwithstanding these limitations, this study represents an important first step in examining
the underlying factor structure of the PRI, as well as identifying the quality of individual
gatekeeping items using Rasch analysis. This will inform future developments in maternal
gatekeeping measurement, as well as provide an example for other family psychology
researchers interested in implementing Rasch analysis. Rasch analysis encourages
researchers to think more explicitly about the range of behaviors underlying the latent
construct of interest and develop items that better align with behaviors reported in the
population of interest. Wright maps are a tool unique to Rasch analysis and provide a
visual display of the degree to which participants embody a particular latent trait, as well
as the extent to which items represent participants. By using the many features of Rasch
analysis, family psychologists can write better items, improve measurement of participants,
and ultimately developed more refined conceptual models.
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Rotated factor loadings for maternal gatekeeping items at 3-months and 9-months postpartum

Table 1

Maternal Gatekeeping Items

GateClosing GateOpening Communication

27. Look exasperated and roll her eyes

6. Give you a serious look

8. Give you an exasperated look

25. Criticize you

29. Tell other people the things she doesn’t like

20. Show you that she is angry or irritated

33. Redo things after you are gone

30. Take over and do it her own way

34. Tell you what you did wrong by “talking through the baby”
13. Tell you what a good parent you are

3. Compliment you

16. Tell you how happy you make your baby

7. Let you know she appreciates your contributions

15. Tell other people about what a good parent you are

14. Ask for your opinion

4. Invite you to help

17. Encourage you to spend time alone with your baby

18. Arrange activities for you and your child to do together
23. Explain her concerns to you

28. Tell you how she has learned to handle similar situations
24. Try to discuss her feelings about it with you

22. Tell you what she thinks you did wrong

32. Instruct you

79(.63)
63(.66)
59(.59)
56(.60)
55(.63)
53(.63)
46(.63)
43(.64)
38(.43)

80(.78)
76(.66)
71(.68)
70(.67)
58(.73)
53(.44)
46(.47)
42(.32)
33(:33)

69(.71)
56(.47)
56(.50)
51(.50)
50(.42)

Note. Only factor loadings above .30 are shown. Factor loadings from 9-months postpartum are indicated in parentheses.
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