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ABSTRACT

While initial findings suggested that children who are adopted (adoptees) perform less well academically,
this result is not consistent across the literature. To explain these, often conflicting, results, researchers
acquired a lagging view, in which adoptees need to “catch up” to their non-adopted peers. According to
the lagging view, those adopted at a younger age have less catching up to do than those adopted when
they are older. However, the lagging view does not account for the period in which adoptees and their
new families adjust to one another. A period that we refer to as relational uncertainty. This is particularly
relevant as data on adoptees’ academic performance is largely based on parent reports. The overarching
goal of this study was to determine if parental perception of adoptees’ academic achievement changed
over time, after accounting for the impact of age of adoption. Using a nationally representative dataset,
we found that after accounting for age of adoption the length of time that children resided in their adop-
tive homes predicted parental perception of academic performance. Specifically, after accounting for age
of adoption, parental perception of adoptees’ academic performance demonstrated early consistency fol-
lowed by a significant decline. We also investigated if the relation, of those factors previously associated
with parental perception of adoptees’ academic performance, remained after variance was accounted for
by both age of adoption and children’s length of stay in their adoptive homes. Several previous factors
(where the child lived pre-adoption and the socioeconomic status of their adoptive household) and child
characteristics (sex and the first language the child learned to speak) demonstrated a continued associa-
tion. Results indicate the need for a paradigm shift in how we view parent reports of adoptees’ academic
achievement, as well as the frequently reported factors surrounding adoptees’ academic performance. The
implications for how to support adoptees’ academic achievement are discussed.
© 2022 The Author(s). Published by Elsevier Inc.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

1. Introduction

into adoption focused on behavioral and psychological outcomes
(Brumble & Kampfe, 2011), researchers have begun to focus on

What can we do to help adoptees become academically suc-
cessful? Imagine yourself being adopted into a new home, living
in a new neighborhood, and attending a new school. Do you un-
derstand what is happening? Are you aware of the change that
is taking place? Does your new family help you feel confident in
your academic work? Between 2011 and 2020, 2,561,000 children
entered foster care, 1,130,000 were waiting to be adopted, and
561,700 children were adopted (Children’s Bureau, 2020). Adoptees
attend new schools, live in new neighborhoods, and often si-
multaneously learn a new language. While much early research
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adoptees’ academic achievement (e.g., Jacobs, et al., 2010).

Earlier investigations suggested that adoptees perform less well
academically in both reading and mathematics (e.g., van IJzen-
doorn et al., 2005). Yet, this result—adoptees having poorer aca-
demic performance—is not consistent across the literature. Several
studies suggest that adoptees who come from under-stimulating
environments “catch-up” cognitively, linguistically, and academi-
cally (e.g., O'Connor et al., 2000; Rutter et al., 1998). These differ-
ences are largely attributed to children’s Age of Adoption (AoA) or
considered the result of cognitive or linguistic differences that re-
sult from AoA (Glennen, 2014; Hawk et al., 2012). Specifically, chil-
dren adopted at a younger age are perceived as having greater aca-
demic success (van IJzendoorn et al., 2005) and cognitive abilities
(Eigsti et al., 2011). However, this interpretation does not account
for the period in which adoptees and their new families adjust to
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one another. A period that we refer to as relational uncertainty.
Here, we sought to determine if a period of relational uncertainty
can be identified based on parental perception of adoptees’ aca-
demic achievement.

1.1. Relational permanence and uncertainty

A key goal of adoption is achieving psychological or relational
permanence (Brodzinsky & Smith, 2019). Relational permanence
refers to a child’s connection to family, often specifically to an
adult parental figure; this includes a felt sense of safety in rela-
tionships with caregivers, feelings of security, trust, and nurturance
(e.g., Brown, et al., 2006; Rolock & Pérez, 2018). Relational uncer-
tainty refers to the period in which adoptees and their new fam-
ilies adjust to one another and proceeds relational permanence.
Relational uncertainty has been documented in studies of chil-
dren and young adults in foster care (McSherry & Malet, 2018;
Pérez, 2017; Samuels, 2009). However, relational uncertainty has
not yet been considered in the context of academic achievement.
This period of relational uncertainty, in which children adjust to
their adoptive families, is likely to impact both adoptees’ aca-
demic achievement and parental perception of adoptees’ academic
achievement. The latter of which is particularly relevant as studies
of adoptees’ academic achievement are largely based on parental
perception.

1.2. Parental perception of academic achievement

The importance of parental perception on children’s academic
achievement (e.g., Frome & Eccles, 1998) and on children’s percep-
tion of their academic abilities (e.g., Wagner & Phillips, 1992) has
been well-documented. Studies report that parents’ perceptions
of children’s academic abilities are more predictive of children’s
beliefs in their abilities than measured indicators (e.g., grades;
Frome & Eccles, 1998; McGrath & Repetti, 2000). Indeed, evi-
dence shows that when children view themselves as less compe-
tent, they avoid demanding tasks and demonstrate a lack of per-
sistence in work habits (e.g., Boggiano et al., 1988; Felson, 1984).
Further, parental aspirations for children’s education, such as post-
secondary school attendance and school persistence, are signif-
icantly and positively related to their children’s academic goal-
setting (e.g., Bronstein et al., 2005).

Boyne et al. (1984) suggested that the reason late-placed
adoptees do not acquire higher levels of education is that they do
not expect to be academically successful or attend post-secondary
school. Decker & Omori (2009) investigated the effect of AoA
on adoptees who were now in their mid-thirties. They found
that AoA had no long-term effects on adoptees’ psychological
well-being. However, children adopted at age 6 or older were
less likely to receive a high school or post-secondary diploma.
Further, parental perception of adoptees has been found to change
over time across several studies and metrics (e.g., Pronchenko-Jain
& Fernando, 2013; Knapp et al, 2013). Reports indicated that
changes in parental perception of adoptees occurred the most
following the first few years of adoption (e.g., Tan et al., 2017,
Anderman et al., 2018). This change is likely to be greater for
adoptees’ that are adapting to a different country and culture.
Next, we review what is known about the academic achievement
of adoptees, highlighting the role that parental report has played
throughout the literature.

1.3. Academic achievement of adopted children

Van IJzendoorn and colleagues’ (2005) review remains the
most comprehensive meta-analysis of adoptees’ academic achieve-
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ment; it includes 55 studies with primarily proximal measures of
adoptees’ academic achievement. In this meta-analysis, adoptees
were compared to children who remained institutionalized, sib-
lings of the adoptees that remained with their birth families, and
non-adopted children in the adoptees’ current environment. Re-
sults indicated that adoptees academically outperformed institu-
tionalized peers and siblings who remained with their birth fam-
ilies. However, when compared to non-adopted children in their
current environment, adoptees demonstrated less academic suc-
cess. While the effects of adoption on academic achievement were
not influenced by sex or type of adoption (domestic vs interna-
tional), they were influenced by children’s age at the time of adop-
tion. As such, the authors concluded that the increase in academic
problems reported in children adopted at older ages was due to
the length of time children spent in their pre-adoption environ-
ments. This conclusion is likely drawn due to studies of under-
stimulating pre-adoption environments (e.g., Hawk et al., 2012;
Pollack et al., 2010), which may have included abuse or neglect
(e.g., Colombo et al., 1992; McCall et al., 2014).

Of the 55 studies on adoptees’ academic achievement in van
[Jzendoorn and colleagues’ (2005) meta-analysis, only three were
coded as including a direct measure. Of those, Fan et al. (2002) is
a follow-up study focused on a discrepancy between two measures
of adoption found within a single dataset. The discrepancy was
found to result from “jokesters.” These individuals falsely identified
themselves as adopted on one of two measures. When jokesters
were not included in the sample of adoptees, no difference was
found between the grades of adopted and non-adopted children.
Second, Lansford et al., (2001) relied upon parental report and
child self-report of grades. Third, Leahy (1935) found that the
mean and standard deviation of grades were identical in adopted
(n=191) and non-adopted (n=193) school-aged children. Taken
together, these results indicate no difference between direct mea-
sures of adopted and non-adopted children’s academic achieve-
ment.

Since van IJzendoorn and colleagues’ (2005) meta-analysis, sev-
eral studies have reported the impact of AoA on academic achieve-
ment. These studies largely echo the need to consider relational
uncertainty and reinforce the conclusion that the older children
are when they are adopted, the less likely their academic achieve-
ment becomes. Indeed, Anderman et al. (2018) reported that par-
ents of non-adopted children had significantly more confidence in
their children’s ability to earn a bachelor’s degree than parents of
domestically adopted children. In a retrospective study based on
self-report, Decker & Omori (2009) found that children who were
adopted at age six or older were significantly less likely to com-
plete high school and post-secondary school than those adopted
within the first 12 months of life. Further, Miller et al. (2009) found
that more than half of the adoptees in their study (adopted be-
tween eight and 11 years old) received academic supports through
an individualized educational plan. However, these same chil-
dren had intelligence quotients, reading, spelling, and mathemat-
ics standardized assessment scores all within the average range.
The authors attributed this discrepancy to environmental en-
richment, which included social contact, proper meals, and the
aforementioned academic supports. As such, rather than a neg-
ative effect on academic performance, Miller et al. (2009) in-
terpreted their results to instead suggest that adoptees’ who
receive academic supports are more likely to catch up to their non-
adopted peers. However, their interpretation does not take into ac-
count the length of time the child has resided in their adoptive
home. Therefore, to understand studies on the academic achieve-
ment of adoptees we must consider the role of parental percep-
tion on adoptees’ academic performance with regard to relational
uncertainty.
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1.4. Cognitive abilities and age of adoption

In contrast to studies of academic achievement, studies on the
impact or interaction of AoA with cognitive abilities are based on
a greater mix of measures, including standardized assessments,
parent and teacher reports. This research has largely focused on
3 aspects of cognition: intelligence (e.g.., van IJzendoorn & Juf-
fer, 2005), executive function (e.g., Behen et al., 2008), and lan-
guage (Scott, et al, 2011; Glennen, 2014). Research on adoptees’
cognitive outcomes has primarily reported impairments at the
time of adoption (see Scott, 2009 for review). Over time, how-
ever, the results become more mixed, with some studies report-
ing long-lasting diminished intelligence (Beckett et al., 2010), oth-
ers report no AoA differences in intelligence (e.g., van Ijzendoorn
& Juffer, 2005), and still, others report that time spent in adop-
tive homes leads to improvement in intelligence (Helder et al.,
2016; Colombo et al., 1992). In a longitudinal study of international
adoptees, Helder et al. (2016) found that seven-year-old adoptees
showed significant improvements in full-scale intelligence over
three years. Similarly, Beckett et al. (2010) found that adoptees
who endured institutional deprivation significantly increased cog-
nitive development from ages 11-15. As such, in the adoption liter-
ature, continued cognitive development difficulties are sometimes
referred to as delays, indicating that future improvement is ex-
pected.

Executive function is an umbrella term referring to cog-
nitive processes linked to the prefrontal cortex in the brain
(Diamond, 2013). Institutionalized children adopted later were less
able to inhibit attention to irrelevant information (Eigsti et al.,
2011), and impairment in executive function corresponded
to the length of institutionalization (Behen et al, 2008).
Pollak et al. (2010) compared two groups of children that resided
with their adoptive families for a minimum of three years. The first
group was adopted after 12-months of age and spent over 75% of
their life institutionalized; the second group was adopted before
eight months of age and had little or no institutionalized care. The
children who were adopted later showed diminished visual atten-
tion and memory, while the children adopted earlier performed
similarly to non-adopted children. This research suggests that insti-
tionalized children’s executive functions are particularly impacted
by the AoA.

International adoptees have already begun first language (L1)
development; their L1 reportedly persists despite many years of
disuse (Oh et al., 2010) or discontinuation (Pierce et al., 2014).
For example, Korean children adopted into non-Korean speaking
households at less than 12-month-old were better able to iden-
tify Korean speech sounds (phonemes) in post-secondary lan-
guage classes compared to students without prior Korean exposure
(Oh et al., 2010). This is consistent with evidence demonstrating
that even prior to six months of age children’s phoneme percep-
tion is altered by language exposure (e.g., Kuhl et al., 1992).

AoA is associated with children’s language development
(Croft et al., 2007; Scott et al., 2011). Evidence suggests that lan-
guage skills are rapidly acquired by adoptees at both younger
(Glennen, 2014) and older ages (Snedeker et al., 2007). The Lin-
guistic Interdependence Hypothesis posits that first and second lan-
guage (L2) skills are interrelated, in that academic skills acquired
in one language are likely to promote literacy development in the
other language (Cummins, 1979, 2000). And, the Threshold Hypoth-
esis suggests that students must acquire and maintain a threshold
level of competence in one language for literacy skills to transfer to
the other language (Cummins, 1979, 2000). Consistent with these
prominent theories of cross-linguistic transfer, older adoptees seem
to develop more fluent L2 skills once they have already acquired
those skills in their L1 (Snedeker et al., 2007). In other words, chil-
dren adopted at older ages have more L1 and general academic
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knowledge, which can help them understand what is being asked
of them in a L2 academic setting.

Research into adoptees’ cognitive abilities demonstrated that in-
telligence, executive function, and language abilities are linked to
AoA. Studies at the time of adoption report that younger adoptees
have greater intelligence quotients and executive function com-
pared to those adopted later. Yet, differences in intelligence de-
creased over time, particularly for institutionalized adoptees. Stud-
ies of language, however, suggest that being adopted at either
a younger or older age confers a cognitive advantage. Children
adopted at a younger age showed better phoneme integration,
while children adopted at older ages were better able to take
advantage of language transfer effects. Thus, when attempting to
bridge the gap between research on AoA and academic achieve-
ment it is clear that children’s previous environment and the
length of time adoptees lived in their adoptive homes are critical
factors to consider

1.5. The current study

The current study focused on the impact of adoption on
parental perception of academic achievement. We hypothesized
that parental perception of adoptees’ academic achievement would
change over time, even after accounting for AoA. To examine this
change, we first investigated parental perception of adoptees’ aca-
demic achievement predicted by their AoA. We expected that AocA
would account for significant variance in parental perception of
adoptees’ academic achievement in both reading and mathemat-
ics. Second, after removing the variance accounted for by AoA,
we determined if the length of time the child resided in their
adoptive homes related to parental perception of adoptees’ aca-
demic achievement. We hypothesized that parental perception of
children’s academic achievement in both reading and mathemat-
ics would change over time regardless of AoA. Next, we exam-
ined when changes in parental perception of adoptees’ academic
achievement occurred. We hypothesized a period of relational un-
certainty, in which adoptive parents initially perceived adoptees as
academically successful followed by a period in which they then
perceived adoptees as less academically successful in both reading
and mathematics.

After providing evidence that a period of relational uncertainty
could be identified based on parental perception of adoptees’ aca-
demic achievement, we investigated the impact of factors reported
to be associated with adoptees’ academic performance. We hypoth-
esized that factors such as if children were adopted from outside of
the United States, L1, and where they resided pre-adoption would
continue to be associated with parental perception of adoptees’
academic achievement.

2. Methods
2.1. Participants

The National Survey of Children’s Health (CAHMI, 2007) was a
telephone survey of households with children under 18 years of
age. One child per household was randomly selected to be the sub-
ject of the interview. Children identified as adopted, who did not
live with a biological parent, and who lived in a home where En-
glish was spoken were eligible for the National Survey of Adopted
Parents (NSAP; Center for Disease Control and Prevention, 2007).
The NSAP dataset included 2,089 surveys, designed to collect es-
timates of the health, characteristics, and well-being of adopted
children and their families. This included information about pre-
adoption experiences, as well as access and utilization of post-
adoption supports and services. In the current study, adoptees un-
der four years of age (n=362) were excluded as questions regard-
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ing their academic achievement were not part of the NSAP survey.
Of the remaining 1,727 children (5-18 years), 70 participants were
excluded due to parents indicating a lack of knowledge regarding
their child’s academic performance or a refusal to answer. Prior to
assessment of missing values, the sample included 1,647 adoptees.

2.2. Measures

This study focused on the impact of specific aspects of adop-
tion on parental perception of adoptees’ academic achievement. As
noted, the vast majority of studies on adoptees’ academic achieve-
ment are based on parental reports. We considered several factors
regarding adoption and child characteristics.

2.3. Academic achievement

Academic achievement was measured with two questions. Par-
ents were asked, “How would you describe the child’s school per-
formance in reading and language arts?” and “How would you de-
scribe the child’s performance in math?” Following the removal of
responses (6) I don’'t know and (7) refused to answer, parental re-
sponse choices included (1) Excellent, (2) Very Good, (3) Good, (4)
Fair, and (5) Poor. To facilitate interpretation, data was inverted and
zero-based. As a result, (0) indicated the parental response Poor,
(1) indicated Fair, (2) Good, (3) Very Good, and (4) Excellent.

2.4. Adoption factors

Several factors regarding adoption were considered, including:
type of adoption, country of adoption, socioeconomic status (SES)
of the adoptive household, and where the child lived before adop-
tion.

2.5. Type of adoption

Parents were first asked to report their relationship to the child.
Individuals who reported that they were the child’s mother or
father were asked “Are you the child’s biological, adoptive, step,
or foster mother/father?” Children who were adopted by a step-
parent and continued to live with a biological parent were ex-
cluded. Parents were then asked to report the type of adoption that
occurred, response choices included, “international adoption”, “fos-

ter adoption”, and “private adoption.” No responses were missing.

2.6. Country of adoption

Parents were asked, “Was the child adopted from another coun-
try?” They were given the option to respond: (1) Yes, (0) No, (6)
I don’'t know, and (7) refused to respond. If parents responded
that the child was adopted from another country (international
adoption), they were asked: “From what country was your child
adopted?” The released NSAP dataset contains only the collapsed
categories: (1) China (Mainland), (2) Russia, (3) Guatemala, (4)
South Korea, (5) other: Africa, (6) other: Asia, (7) other: Europe,
(8) other: Central America, (9) other: South America, (10) other,
(96) I don’t know, and (97) refused to respond. For analysis pur-
poses, data from participants who were not adopted internation-
ally were coded as a final category (11) United States. No responses
were missing. Prior to analysis, we further collapsed and coded the
data into the categories (1) adopted from the United States and (0)
adopted from a country outside of the United States.

2.7. Socioeconomic status

Parents were asked to report their household income and fam-
ily members. These two variables were used to determine house-
hold poverty levels based on the United States Department of
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Health and Human Services guidelines. If data for either of those
two variables was missing, respondents refused to answer, or re-
sponded “I don’t know” the variable was assigned a missing value.
This resulted in 110 survey responses coded as incomplete. In the
released NSAP dataset poverty levels were placed into five cate-
gories: (1) 0%-100% of the federal poverty level, (2) 100%-200%
above the federal poverty level, (3) 200%-300% above the federal
poverty level, (4) 300%-400% above the federal poverty level, and
(5) 400% above the federal poverty level.

2.8. Pre-adoption residence

Parents were asked, “Before being placed with you, where did
the child live?” Response choices included (1) a foster family, (3)
birth parents, (4) with members of his/her family other than par-
ents, (5) a group home in the United States foster care system,
(7) an institution or orphanage, (8) a hospital or health clinic, (9)
someplace else not mentioned, (96) don’t know, and (97) refused
to answer. While no data was missing, eight survey respondents
answered “I don’t know” and two “refused to answer.”

2.9. Child characteristics

Several factors regarding characteristics of adoptees were con-
sidered, including: sex, L1, AoA, age placed in their adoptive
homes, current age, and if the adoptees had any siblings in their
adoptive household.

2.10. First language

Parents were asked, “What was the first language your child
learned to speak?” The released NSAP dataset contained the col-
lapsed categories: (1) English, (2) Chinese, (3) Russian, (4), Spanish,
(5) other, (96) I don’t know, and (97) refused to respond. A total of
three participants responded “I don’t know.” Prior to data analy-
sis, we further collapsed and coded the data into the categories (1)
English and (0) not English. No responses were missing.

2.11. Age of adoption

Parents were asked, “When the adoption was finalized, how old
was your child?” The released NSAP dataset contains the follow-
ing collapsed categories: (1) O years, (2) 1 year, (3) 2 years, (4)
3 years, (5) 4-5 years, (6) 6-7 years, (7) 8-10 years, (8) 11 years
and older, (96) I don’t know, and (97) refused to respond. Nine re-
sponses were missing.

2.12. Age placed in the adoptive home

Parents were asked to report the age their adopted child was
when first placed in their home. The released NSAP dataset con-
tained the following collapsed categories: (1) 0 years, (2) 1 year,
(3) 2-3 years, (4) 4-5 years, (5) 6-8 years, (6) 9 years and older,
(96) I don’t know, and (97) refused to respond. Seven responses
were missing.

2.13. Current age

The age of the adoptee at the time of the interview was catego-
rized as: (1) 0-2 years, (2) 3-4 years (3) 5-9 years (4) 10-12 years,
(5) 13-14 years, (6) 15-17 years. No data was missing.

2.14. Length of stay

To account for the period in which adoptees and their new fam-
ilies adjust to one another we created a difference score. This cap-
tured the difference between the current age of the child and the



Version of record at: https://doi.org/10.1016/j.ecresq.2022.05.003

T. Turski and S.N. Del Tufo

age at which the child was placed in their adoptive home. We re-
fer to this variable as the “length of stay,” or the time in which an
adoptee resided in their current home.

2.15. Presence of other children in the household

Parents were asked if their adopted child had any siblings.
Specifically, parents were asked, “Do you [or your spouse/partner]
have biological children?” and “Do you [or your spouse/partner]
have adopted children other than the adopted child and the
adopted child’s birth siblings?” Parental responses choices for both
questions were: (0) No, (1) Yes, (6) I don’'t know, and (7) refused
to respond. No responses were missing.

2.16. Analytical plan

Our primary objective was to test the hypothesis that relational
uncertainty can be identified based on parent report of adoptees’
academic achievement. We assessed if the length of time the child
resided in their adoptive homes was related to parental perception
of adoptees’ academic achievement, regardless of the AoA. Using
this cross-sectional sample, we had two dependent parent reported
measures of academic achievement: (1) reading and language arts
[reading] and (2) mathematics. We began by running two Poisson
regressions, one for each of the aforementioned dependent vari-
ables. In both regressions, AoA was the independent variable. We
then extracted the residuals from each of the Poisson regressions.
Correlation analyses confirmed that the relations between the de-
pendent variables and their respective residualized variables were
highly correlated. We then conducted quasipoisson regressions to
assess if the length of time the child resided in their adoptive
homes was related to the residuals (or remaining variance) unac-
counted for by AoA. Thus, regardless of the AoA, we determined if
the length of time the child resided in their adoptive homes was
related to parental perception of adoptees’ academic achievement.

Next, we aimed to determine when relational uncertainty oc-
curred. We conducted separate Kruskal-Wallis tests, one for each
of the two residualized dependent measures of parental percep-
tion of academic achievement. A priori post-hoc testing was used
to determine when differences in parental perception of adoptees’
academic performance occurred, following the first three years that
children resided in their adoptive homes.

Finally, we aimed to understand which adoption and child fac-
tors impacted parental perception of adoptees’ academic achieve-
ment and which were subsumed by AoA. We conducted two hier-
archical quasipoisson regressions, one for each residualized depen-
dent measure of parental perception of academic achievement. In
both hierarchical quasipoisson regressions, the first step included
only the length of time the child resided in their adoptive homes.
The second step included factors that have previously been associ-
ated with adoptees’ academic achievement: sex, type of adoption,
placement pre-adoption, the country the child resided in prior to
their adoptive homes, L1, presence of other children in their adop-
tive home, and SES of their adoptive home. Backward fitting model
procedures were used to include all significant two- and three-way
interactions. Thus, regardless of the AoA and beyond the variance
accounted for by the length of time the child resided in their adop-
tive home, we determined the relation of adoption and child fac-
tors on academic achievement.

3. Results

All statistical analyses were performed in R (v. 3.6.2, www.
r-project.org). Data was missing completely at random (Lit-
tle’s=22.6, df=23, p=.485). Visual inspection revealed no group-
ing or unexpected distributions in the missing data (R package
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Table 1
Demographics.
Sample
Characteristics
n %
Sex
Female 688 45.47
Male 825 54.53
Race
Caucasian 722 47.72
African American/Black 247 16.33
Asian 172 11.37
Other? 372 24.59
Ethnicity
Hispanic 197 13.02
Non-Hispanic 1316 86.98
SES
0%-100% FPL 139 9.19
>100%-200% FPL 215 14.21
>200%-300% FPL 260 17.18
>300%-400% FPL 222 14.67
>400% FPL 677 44.75
Type of Adoption
International 342 22.60
Foster 578 38.20
Private 593 39.19
Pre-adoption Residence
Foster Family 363 23.99
Birth Parents 312 20.62
Kinship Foster Family 67 4.43
U.S. Group Home 87 5.75
Institution/Orphanage 225 14.87
Hospital/Health Clinic 375 24.79
Other 84 5.55
Siblings 700 46.27
L1
English 1351 89.29
Not English 162 10.71
Adopted from the U.S. 1172 77.46

Notes. FPL =federal poverty level; L1 =first language; SES = socioeconomic status.
2 Includes American Indian, Alaskan Native, Native Hawaiian, Pacific Islander,
multiple races, or unknown.

nanier; Tierney & Cook, 2018). After the deletion of 122 cases with
missing values and 12 cases where parents responded “I don’t
know” or “refused to answer,” 1,513 cases were available for anal-
ysis. Demographic information can be found in Table 1.

The dependent variables were parental perception of reading
(M=2.69, SD = 1.30) and mathematics ability (M=2.48, SD =
1.24). Adoption factors included type of adoption (international,
foster, or private), country of adoption (United States or another
country), and where the child lived pre-adoption (foster family,
with their biological parents, kinship foster family, a group home
in the United States foster care system, an institution or orphan-
age, a hospital or health clinic, or someplace else not mentioned).
Child characteristics included the child’s L1 (English or another
language), the age they were placed in their current home (0 years,
1 year, 2-3 years, 4-5 years, 6-8 years, or 9 years and older), AcA
(0 years, 1 year, 2 years, 3 years, 4-5 years, 6-7 years, 8-10 years,
or 11 years and older), and if other children were present in the
adoptive home (yes or no). Length of stay was calculated as the dif-
ference between the current age of the child and the age at which
the child was placed in their adoptive home. Descriptive statistics
regarding the length of stay distribution for AoA and the current
age of the child can be found in Table 2.

3.1. Does parental perception of adopted children’s academics change
over time?

The overarching goal was to determine if the length of time the
child resided in their adoptive homes would be related to parental
perception of adoptees’ academic achievement, regardless of AoA.
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Table 2
Descriptive statistics.

Baseline Sample Length of Stay (years)
characteristic
n % mean SD
AoA (years)
<1 536 35.43 9.99 4.17
1 240 15.86 9.27 433
2 125 8.26 8.70 4.43
3 108 7.14 8.70 3.91
4-5 172 11.37 7.76 4.15
6-7 132 8.72 6.77 4.53
8-10 118 7.80 7.77 3.79
>11 82 5.42 7.88 4.32
Current Age of Child (years)
5-9 500 33.05 4.17 1.35
10-12 349 23.07 8.65 2.30
13-14 234 15.47 11.20 2.72
15-16 430 28.42 13.17 293

Notes. AOA=age of adoption; Length of stay is the difference between the current
age of the child and the age at which the child was placed in their adoptive home.

First, Poisson regressions were used to residualize the data. The de-
pendent variable was parental perception of academic achievement
on a scale from O (poor school performance) to 4 (excellent school
performance) for reading and mathematics, respectively. The in-
dependent variable was the age of the child when the adoption
was finalized (i.e., AoA). AoA was significant in both the reading
(p < .001) and mathematics (p < .001) models. In the reading
model, for every increase in AoA, parents were 0.90 (b=-0.102,
SE=0.02) times less likely to perceive the adoptees’ performance
positively. In the mathematics model, for every increase in AoA,
parents were 0.90 (b=-0.104, SE=0.02) times less likely to per-
ceive the adoptees’ performance positively. While not the goal of
the current study, our results are consistent with previous litera-
ture, suggesting that the older adoptees are at time of adoption the
less likely they are to be perceived as academically successful. To
determine if the length of time children resided in their adoptive
homes impacted parental perception of academic performance, re-
gardless of AoA, we extracted the Poisson regression residuals for
both the reading and mathematics models.

Correlations were performed to ensure that an association re-
mained between parental perception of reading and mathematics
and their respective residualized variables. As would be expected,
the results of the Shapiro-Wilk’s normality tests were significant
for both the residuals from the reading model (W=0.948, p <
.001) and the residuals from the mathematics model (W =0.953, p
< .001). Kendall’s tau correlations confirmed that the relation be-
tween parental perception of reading and mathematics and their
respective residualized variables were highly correlated (reading:
T,= 0.885, p < .001, mathematics: t,= 0.901, p < .001).

We then conducted regressions to assess if the length of time
the child resided in their adoptive homes was related to the resid-
uals (or remaining variance) unaccounted for by AoA in the pre-
vious Poisson regressions. As noted, length of stay was the differ-
ence between the adoptees’ age now and their age when they were
placed in their current home. Given overdispersion in the mod-
els, quasipoisson regressions were conducted. Length of stay was
significant in both the residualized reading (p < .05) and math-
ematics (p < .001) models. In the reading model, regardless of
the child’s AoA, for every increase in length of stay, parents were
0.98 (b=-0.025, SE=0.01) times less likely to perceive their child’s
performance positively. In the mathematics model, regardless of
the child’s AoA, for every increase in length of stay, parents were
0.92 (b=-0.081, SE=0.01) times less likely to perceive their child’s
performance positively. Our results, therefore, suggest that regard-
less of AoA, the length of time the child resided in their adoptive
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Fig. 1. Parental perception of reading is characterized by relational uncertainty, even
after controlling for age of adoption. Residualized parental perception of reading is
on the y-axis. Children’s length of stay in their adoptive homes is on the x-axis.
Error bars represent the standard error of the mean.
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Fig. 2. Parental perception of mathematics is characterized by relational uncertainty,
even after controlling for age of adoption. Residualized parental perception of math-
ematics is on the y-axis. Children’s length of stay in their adoptive homes is on the
x-axis. Error bars represent the standard error of the mean.

homes was related to parental perception of adoptees’ academic
achievement in both reading and mathematics.

3.2. Does relational uncertainty exist?

Next, we aimed to determine if and when relational uncertainty
occurred. We hypothesized that adoptees would undergo a period
of relational uncertainty—the period in which adoptees and their
new families adjust to one another. Further, we hypothesized that
this period would account for variance in parental perception of
adoptees’ academic performance, beyond what is accounted for by
AoA. Adoptees’ length of stay ranged from less than a year to fif-
teen years. Visual inspection confirmed that, as in previous stud-
ies, parental perception of both mathematics and reading was con-
sistent during the initial zero to three-year timeframe. Thus, we
focused only on the length of stay from three years to 15 years.
We conducted two separate Kruskal-Wallis tests, one for each of
the two residualized dependent measures of parental perception
of academic achievement. Regardless of AoA, there was a signif-
icant difference in parental perception of reading (y?2=29.444,
df=11, p < .001; Fig. 1) and mathematics (x2=47.386, df=11,
p < .001; Fig. 2). Alpha levels were FDR corrected for multiple
comparisons (Benjamini & Hochberg, 1995). For reading, regardless
of AoA, there was a significant difference in parental perception
of children who resided in their adoptive homes from 4-6 years
(z=2.744), 4-7 years (z=2.485), 4-13 years (z=2.791), 6-10 years
(z=2.585), 10-11 years (z=2.661), 10-13 years (z=2.658), and
10-15 years (z=2.972). For mathematics, regardless of AoA, there
was a significant difference in parental perception of children who
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Table 3
Residualized reading hierarchical regression model.
Variables Estimate SE R R? AR?
Step 1: 0.053 0.003
Length of Stay -0.043+ 0.012
Step 2: Child & Adoption Factors 0.267 0.071 0.069
Sex (male > female) -0.316** 0.080
L1 (English > other) 0.111* 0.055
Siblings -0.007 0.025
Adoption Type (Foster > International) -0.287 0.398
Adoption Type (Private > International) -0.130 0.399
Country of Adoption (US > Other) 00.174 0.396
Placement Pre-adoption
Birth Parents > Foster Family -0.005 0.045
Kinship Foster Family > Foster -0.154* 0.073
Family
Group Home > Foster Family -0.057 0.058
Institution/Orphanage > Foster Family -0.045 0.058
Hospital/Health Clinic > Foster Family -0.063 0.045
Other > Foster Family -0.063 0.060
SES 0.022 0.028
Sex X L1 0.174* 0.084
SES X Placement Pre-adoption
SES X Birth Parents > Foster Family -0.013 0.037
SES X Kinship Foster Family > Foster 0.020 0.065
Family
SES X Group Home > Foster Family 0.156* 0.065
SES Institution/Orphanage > Foster -0.027 0.051
Family
SES X Hospital/Health Clinic > Foster 0.007 0.037
Family
SES X Other > Foster Family -0.073 0.057

Notes. SES = socioeconomic status. L1 = first language; p < .05%, p < .01**, p < .001***

resided in their adoptive homes from 4-6 years (z=2.904), 4-9
years (z=2.728), 4-11 years (z=3.640), 4-13 years (z=3.662), 4-
15 years (z=4.224), 5-6 years (z=2.661), 5-9 years (z=2.728), 5-
11 years (z=3.463), 5-13 years (z=3.615), 5-15 years (z=4.398),
10-11 years (z=2.650), 10-13 years (z=2.347), and 10-15 years
(z=2.882). Results indicated that relational uncertainty is charac-
terized by a drop in parental perception of adoptees’ academic per-
formance that occurs after four-five years and 10 years of living in
their adoptive homes.

3.3. Which aspects of adoption differentiate academic achievement?

To investigate the impact of factors previously associated with
parental perception of adoptees’ academic achievement, beyond
the variance accounted for by AoA and length of residence in their
adoptive homes, we conducted two quasipoisson hierarchical re-
gression analyses. One regression was conducted for each resid-
ualized dependent measure of parental perception of academic
achievement. As in our previous analyses, the first step for both
the reading and mathematics models included only the length of
time the child resided in their adoptive homes. The second step in-
cluded the previously associated child characteristics and adoption
factors. Child characteristics included sex (male =1, female =0), L1
(English=1, other=0) and the presence of other children in the
household (yes=1, no=0). Adoption characteristics included the
type of adoption (international, foster, or private adoption), country
of adoption (United States =1, other=0), where the child resided
prior to being placed in their current home (foster family, birth
parents, kinship foster family, a group home in the United States
foster care system, an institution or orphanage, a hospital or health
clinic, or someplace else) and SES. All continuous independent
variables were z-scored prior to model inclusion. When compared,
the residualized hierarchical models were significantly better fits
(reading p < .001 [Table 3] & mathematics p < .001 [Table 4]) than
the models with only length of stay included.
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Fig. 3. Difference in parental perception of reading ability between male and female
children whose first language was not English. Residualized parental perception of
reading is on the y-axis. L1 is on the x-axis. Female adoptees are represented with
black squares. Male adoptees are represented with gray circles. Error bars represent
the standard error of the mean.

3.3.1. Reading

Regardless of AoA and beyond the variance accounted for by
length of stay (b=-0.043, p < .001), there was a two-way inter-
action of sex and adoptees’ L1 (b=0.174, p < .05). Results indi-
cated a greater difference in parental perception of reading abil-
ity between male and female children who did not speak English
as their L1 compared to children whose L1 was English (Fig. 3).
Parental perception of reading was higher for female than male
children (b=-0.316, p < .001), and higher for children whose L1
was English (b=0.111, p < .05). There was also a two-way interac-
tion between SES and where the child lived pre-adoption. The ef-
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Table 4
Residualized mathematics hierarchical regression model.
Variables Estimate SE R R? AR?
Step 1: 0.053 0.003
Length of Stay -0.099"* 0.012
Step 2: Child & Adoption Factors 0.267 0.071 0.069
Sex (male > female) -0.221* 0.093
L1 (English > other) 0.049 0.065
Siblings 0.011 0.028
Adoption Type (Foster > International) -0.398 0.437
Adoption Type (Private > International) -0.202 0.438
Country of Adoption (US > Other) 0.252 0.435
Placement Pre-adoption
Birth Parents > Foster Family -0.016 0.050
Kinship Foster Family > Foster Family -0.058 0.075
Group Home > Foster Family -0.014 0.064
Institution/Orphanage > Foster Family -0.057 0.060
Hospital/Health Clinic > Foster Family -0.053 0.052
Other > Foster Family -0.007 0.067
SES -0.113F 0.062
SES X Sex 00.282* 0.102
L1 X Sex 0.170% 0.097
L1 X SES 0.117f 0.064
L1 X SES X Sex -0.230* 0.106

Notes. SES = socioeconomic status. L1 =first language; p < .1f, p < .05*,
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Fig. 4. Children who lived in group homes that were adopted into a family at a lower
SES were perceived as worse at reading than those adopted from a foster family. Resid-
ualized parental perception of reading is on the y-axis. SES is on the x-axis. Black
squares indicate adoptees who resided in a non-kinship foster home; gray circles
indicate adoptees who resided in a group home. Error bars represent the standard
error of the mean. FPL = federal poverty level.

fect was due to a difference between children who lived in group
homes and those that lived with a foster family (b=0.156, p < .05).
Compared to those that lived with a foster family, children who
lived in group homes, prior to adoption into a family at a lower
SES were significantly more likely to be perceived as having poor
reading performance than those adopted into a family at a higher
SES (Fig. 4). Moreover, differences in where the child lived pre-
adoption were found between adoptees in a kinship versus non-
kinship foster family (b=-0.154, p < .05). This indicated that chil-
dren were perceived as having greater reading performance when
they resided with a non-kinship foster family.

3.3.2. Mathematics

Regardless of AoA and beyond the variance accounted for by
length of stay (b=-0.099, p < .001), there was a three-way inter-
action of sex, L1, and SES (b=-0.230, p < .05). Results revealed
that as SES decreased, males were more likely to be perceived as
having poor mathematics performance compared to females, an
effect driven by children who did not speak English as their L1
(Fig. 5). There was a two-way interaction of sex and SES (b=0.282,
p < .01) demonstrating that this relation held when data was col-
lapsed across L1. There was also a significant effect of sex (b=-
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p < .01**, p < .001***

0.221, p < .05), indicating that parental perception of mathematics
was greater for females than males.

4. Discussion

A multitude of studies found that early AoA leads to better out-
comes (see Grotevant & McDermott, 2014 for review). This has led
to a lagging view of adoption, in which adopted children need
to “catch up” to their non-adopted peers (Miller et al., 2009;
O’Connor et al., 2000). Embedded within this view is the notion
that children with an early AoA have less catching up to do than
those with a later AoA. While the lagging view accounts for some
differences found between adopted and non-adopted children, it
does not account for differences in parental perception of adoptees’
academic achievement. To be clear, the current paper does not dis-
pute that AoA contributes to parental perception of adoptees’ aca-
demic achievement. We, in fact, replicate the association between
AoA and parental perception of adoptees’ academic achievement.
Instead, we provide evidence that this view does not account for
parental perception of adoptees’ academic achievement during re-
lational uncertainty-the period in which adoptees and their new
families adjust to one another. Evidence that is particularly rel-
evant as studies of adoptees’ academic achievement are largely
based on parent report (van IJzendoorn & Juffer, 2005) and have
clear educational implications.

This study is the first to identify and examine the impact of re-
lational uncertainty on parental perception of adoptees’ academic
achievement. Using a nationally representative sample, two key
findings emerged. First, regardless of AoA, relational uncertainty
accounts for parental perception of adoptees’ academic achieve-
ment. Second, regardless of AoA and after accounting for relational
uncertainty, several factors continued to account for additional
variance in parental perception of adoptees’ academic achieve-
ment. We discuss these findings in turn.

4.1. Relational uncertainty

We found that regardless of AoA, length of stay in adoptive
homes accounted for unique variance in parental perception of
adoptees’ academic achievement. If adoptees simply needed to
catch up to their non-adopted peers, as the lagging view sug-
gests, we would have found an upward trend in parental percep-
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Fig. 5. Males whose first language was not English, adopted into a home at lower SES were perceived as worse at mathematics. Residualized parental perception of mathematics is
on the y-axes. SES is on the x-axes. Black squares represent females; gray circles represent males. Error bars represent the standard error of the mean. FPL =federal poverty

level.

tion of adoptees’ academic achievement (van I[Jzendoorn & Juf-
fer, 2005). In other words, as adoptees caught up to their non-
adopted peers, parental perception of adoptees’ academic achieve-
ment would have increased. Instead, we found that regardless of
AoA, parental perception of adoptees’ academic performance is
characterized by a drop that occurs after four-five years and 10
years of living in their adoptive homes. Our results suggest that
not only does relational uncertainty exist but also that this period
of adjustment acts independently from AoA on parental perception
of adoptees’ academic achievement. Further, given the distribution
in AoA, results neither highlight a developmentally difficult time
for parents and children nor a specific grade-level difficulty. Thus,
providing academic supports for children immediately after adop-
tion is likely not enough. Educators should anticipate a period of
relational uncertainty, where parental perception of adoptees’ aca-
demic performance will drop.

4.2. Factors linked to the academic performance of adopted children

Among the factors previously linked to adoptees’ academic
achievement, we found sex to be statistically significant. Specifi-
cally, females were perceived as more academically successful than
males in both reading and mathematics. Our results align with
Burrow et al. (2004) who found that during adolescence, females
reported significantly better school grades, fewer learning prob-
lems, and higher academic expectations than males regardless of if
they were adopted. Moreover, females outperform males academ-
ically in reading (e.g., Ready et al., 2005) and mathematics (e.g.,
Ding et al., 2006). As such, regardless of AoA and after taking into
account length of stay in their adoptive homes, sex differences
found in parental perception of adoptees’ academic performance
reflect previous studies on adopted and non-adopted children.

We further found that the difference in parental perception of
academic achievement between female and male adoptees was ex-
acerbated if the adoptees’ L1 was not English, regardless of AoA
and after taking into account adoptees’ length of stay. While Dalen
& Theie (2019) found no significant differences in perception of
academic achievement between adopted and non-adopted elemen-
tary school children, language skills were found to explain signif-
icant variance in academic achievement. Moreover, their previous
work found that diminished or delayed communication is reported
by parents of international adoptees (Dalen & Theie, 2012, 2014).
Thus, it appears that parental perception of adoptees’ academic
performance is linked to sex differences and exacerbated by chil-
dren’s ability to communicate in the dominant sociocultural lan-
guage.
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4.3. Factors linked to parental perception of mathematics
performance

In the United States, families that adopt are more likely to be
socioeconomically stable (Werum et al., 2018). Yet, differences in
SES are evident in our sample (see Table 1). We found that SES
exacerbated the difference in parental perception of mathematics
achievement between male and female children. This result was
robust to differences in AoA; this interaction between SES and sex
remained evident even after taking into account the length of time
the child resided in their adoptive home. And, the interaction was
not subsumed by the three-way interaction between SES, L1, and
sex. Prior studies report that children in households at higher SES
are perceived as more successful at mathematics (e.g., Basque &
Bouchamma, 2016). Further, parents of non-adopted children re-
port more confidence in their children’s ability to reach academic
milestones than parents of adoptees (Anderman et al., 2018). As
such, the relation between SES and sex found in parental per-
ception of adoptees’ mathematics performance are consistent with
and extend the literature.

4.4. Factors linked to parental perception of reading performance

Beyond adoptive families being more likely to be socioeconom-
ically stable (Werum et al., 2018), adoptive homes’ SES is well
linked to adoption context (e.g., Bimmel et al, 2003; van Ijzen-
doorn et al. 2005). In the current study, we found an interac-
tion between SES and adoption context. The interaction was driven
by adoptive homes at lower SES. Specifically, we found parental
perception of adoptees’ reading achievement was lower for chil-
dren who, prior to adoption into a socioeconomically disadvan-
taged home, lived in group homes rather than with a foster fam-
ily. During foster care placement children are considered in state
custody (Children’s Bureau, 2020). State limitations are placed on
the number of children who can reside in a United States foster
home at one time; typically, foster homes house a smaller number
of children than group homes (Children’s Bureau, 2020). In many
studies, foster care placement is collapsed into a single variable
(e.g., Bimmel et al., 2003). Yet, group home and kinship foster fam-
ily settings result in adoption (or reunification) at a slower rate
than children placed in a foster home with no biological relatives
(Courtney & Wong, 1996). Here, we found that those in a kinship
foster family were more likely to be perceived as struggling with
reading than children in a non-kinship foster family. Thus, parental
perception of adoptees’ reading was greater when children were in
a non-kinship foster family pre-adoption, regardless of AoA and af-
ter taking into account adoptees’ length of stay.
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4.5. Limitations

Despite the strength of using a nationally representative sam-
ple to study adoptees’ academic achievement, some limitations
should be noted. Chiefly, the study focuses on parental percep-
tion. While this was an intentional choice, to demystify the previ-
ous literature on the academic achievement of adoptees, there are
two primary issues to consider regarding measures of parental re-
port. First, measures of parental report often suffer from social de-
sirability bias—the tendency to want to project a favorable image,
particularly with regard to socially accepted standards of behavior
(e.g., Chung & Monroe, 2003). Second, academic achievement is in-
fluenced by parental perception. For example, during adolescence,
parental perception has a greater influence on children’s academic
self-perception than grades (e.g., Frome & Eccles, 1998). Therefore,
parental perception itself has a bidirectional effect on academic
achievement.

Another limitation lies in the cross-sectional sample. Because
the sample was cross-sectional, not longitudinal, it was not pos-
sible to assess if relational uncertainty occurs twice or once
but at different time points. If a drop in parental perception of
adoptees’ academic performance occurs twice, this would indicate
that adoptees and their adoptive families go through two periods
in which they adjust to one another. Alternatively, external factors
may influence if relational uncertainty occurs either after four-five
years or after 10 years of living in their adoptive home.

4.6. Future directions

While beyond the scope of the current study, measuring the
academic achievement of adoptees is perhaps best addressed with
metrics of both parental perception and student achievement. If
adoptees’ academic performance does not differ from their non-
adopted peers, yet differences are found in parental perception
of academic achievement, then educational intervention targeting
parental perception of older adoptees’ academic achievement may
be needed to increase educational attainment. However, it has
been almost 90 years since Leahy (1935) found no difference in
the academic performance of adopted versus non-adopted chil-
dren. It is possible that today, adoptees’ academic performance
does differ from their non-adopted peers, paralleling more recent
reports of parental perception of academic achievement. In this
case, adoptees would likely be best served by educational inter-
ventions targeting both their academic achievement and parental
perception. At the very least, work is needed to disentangle the
complexities of adoptees’ academic achievement.

Further, few studies have examined adoption longitudinally.
While Decker & Omori (2009) shed much-needed light on the
educational attainment of adoptees, it is critical that longitudinal
studies on adoptees and their families be conducted. These stud-
ies would provide critical information as to which supports are
needed, for whom, and when academic supports would be the
most likely to facilitate adoptees’ long-term academic success.

5. Conclusion

Differences in parental perception of adoptees’ academic
achievement cannot be accounted for by the lagging view of
adoption. While AoA does contribute to parental perception of
adoptees’ academic achievement, our findings suggest that rather
than adoptees lagging behind in academics, academic achieve-
ment is impacted by relational uncertainty. Our results also pro-
vide support for how specific aspects of adoption differentially af-
fect parental perception of adoptees’ academic achievement, re-
gardless of AoA and after accounting for the length of time chil-
dren reside in their adoptive homes. The results of this study call
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for a paradigm shift in how we view the frequently reported fac-
tors that impact parental perception of adoptees’ academic perfor-
mance. Our results also highlight the need to understand what ed-
ucational resources parents and adoptees need to transverse rela-
tional uncertainty.
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