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Abstract
Objectives A large body of research exists on families and their impact on children’s developmental outcomes. Fewer
studies examine family processes within different family structures and their impact on adolescents. This study extends prior
work by evaluating associations between family structure (two biological parents, single-parent—mother only, and blended
families with a step parent), family functioning (communication, cohesion and flexibility) and adolescents’ logic and
reasoning skills and math performance.
Methods A convenience sample of 269 African American adolescents was recruited from a university-based summer
enrichment program. The sample was mostly female (63%), with a mean age of 16.34 years. Data were derived from the
baseline assessment during which participants completed the Family Adaptability and Cohesion Evaluation Scales (FACES
IV), a computer-administered test of cognitive skills, and a paper-based math performance test.
Results Families with different structures varied in their family functioning (Wilks’ ʌ= 0.942, F(6, 496)= 2.486, p= 0.022,
η2= 0.835). Families differed on the dimensions of cohesion (F(2, 250)= 5.80, p= 0.003, η2= 0.044), flexibility (F(2, 250)=
5.48, p= 0.005, η2= 0.042) and communication (F(2, 250)= 5.80, p= 0.003, η2= 0.047). Different dimensions of family
functioning significantly predicted both logic and reasoning skills (F(7, 244)= 2.14, p= 0.040, R2= 0.06) and math outcomes
(F(7, 142)= 3.16, p= 0.004, R2= 0.14).
Conclusions Families with different household structures differ in their functioning, including in their levels of cohesion,
flexibility and communication. Family functioning is more important than family structure in predicting African American
adolescents’ reasoning skills and math performance.

Recent census bureau reports suggest that African American
youth are developing in a wide range of family structures,
with only about 35% being raised in a two-parent household
(U.S. Census Bureau 2017). Considering the pervasive
belief that family structure matters, this low rate has been
put forward as an alarming trend (Carlson 2006). However,
not all African American children raised in single-parent
households end up with poor outcomes and many thrive
(Taylor et al. 2010). Despite this fact, many researchers
continue to adopt a “parental absence” perspective which

advocates two-parent households as the more favorable
option (Amato and Keith 1991; Breivik and Olweus 2006;
Turner et al. 2014) with little attention to other contextual
factors that may promote adolescent development in a
variety of family structures. Perhaps the most obvious—
positive family functioning—is likely to yield positive
outcomes irrespective of a family’s structure.

Families are configured in a variety of ways, including
two-parent biological families where both parents are mar-
ried and living together; divorced families in which children
live with one or both biological parents who are no longer
married to each other; single-parent families consisting of
an individual parent (mother or father) who may never have
been married or are currently divorced; or blended families
consisting of previously divorced but now remarried parent
couples (Carlson 2006; Tartari 2015). A large corpus of
studies has examined the impact of family structure on
children’s outcomes. Generally, research in this area sug-
gests that academic failure, risky behavior and poor long-
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term educational outcomes are associated with family
structure, such that children in single-parent, divorced, or
blended families fare less well compared to their peers in
two biological-parent households (Carlson and Corcoran
2001; Jablonska and Lindberg 2007; McLanahan and San-
defur 1994; Tartari 2015; Turner et al. 2014). Some studies
suggest a similar adverse impact of non-two biological
parent households on behavioral outcomes for adolescents
(Barrett and Turner 2006; Jeynes 2005; Mak et al. 2010;
Stark et al. 2016; Turner et al. 2014). However, most studies
suggest that family structure may not work in isolation but
in combination with a host of other factors such as maternal
employment, maternal mental health, parental education
and even parenting styles to impact child outcomes (Amato
2001; Astone and McLanahan 1991; Carlson 2006; Carlson
and Corcoran 2001; Friedel et al. 2010). This complexity is
nicely illustrated in a study by Carlson (2006) that showed
that children residing in blended families may bear the brunt
of their parents’ failed relationship, and difficult transitions
into and out of new relationships. Evidence from a two-year
longitudinal study which began immediately after parental
divorce, also showed that mothers who remained single or
entered low quality relationships were more likely to report
a decrease in well-being compared to mothers who entered
high-quality relationships (Langlais et al. 2016). Yet,
compared to mothers who entered low-quality relationships,
mothers who remained single recorded higher levels of
well-being. Consequently, parents who remain single after
an initial divorce or who were never married and chose to
remain unmarried after the conception and birth of a child,
may provide socialization contexts for their children that
support positive development especially if these contexts
are stable and have complementary support from others.

Within each of the aforementioned family structures,
family functioning may also be vastly different and the
impact of that functioning on children may vary for a
number of reasons. One important consideration is the
developmental status of children within these families.
Cognitive advancements that take place in middle child-
hood and continue to develop during adolescence change
how youth relate with others around them (Wentzel 1994).
Due to the increased cognitive competencies and desire for
autonomy in adolescence, parenting and aspects of family
functioning may be perceived as having little to contribute
to cognitive outcomes than is the case for earlier stages of
life (Laursen and Collins 2009; Noller and Callan 2015;
Wentzel 1994). However, the increased emotional sensi-
tivity and substantial growth in executive functioning skills
in adolescence (Steinberg 2005) make family dynamics
especially important determinants of school-related out-
comes during this developmental period. For example,
Wentzel (1994) found that parent-adolescent hostility was
negatively associated with adolescents’ academic outcomes.

Family functioning has received some attention in the
literature, but most researchers have not focused on cogni-
tive or academic outcomes. Dimensions of family func-
tioning which have been examined in previous studies
include: family intactness, family communication, family
cohesion, adaptability and problem solving (Crane et al.
2005). Family communication is about how family mem-
bers engage in conversation with one another and the rules
that guide these conversations. While some families have
strict rules regarding the nature and protocols of family
conversations, others are easygoing and permit all forms of
communication. Family cohesion refers to the degree of
connectedness experienced among family members. Extre-
mely cohesive families or enmeshed families may inhibit
the development of autonomy and an independent sense of
self in their children (Michael‐Tsabari and Lavee 2012;
Olson et al. 1983). Adaptability refers to a family’s ability
to alter its current functioning in response to influential
internal and external factors of change. Problem solving,
although like adaptability, specifically refers to a family’s
ability to sustain peaceful co-existence while resolving
problems or issues of conflict (Crane et al. 2005).

Studies examining the impact of family functioning on
adolescents have tended to focus on wellbeing outcomes
such as depression, disease management, delinquency and
other behavioral outcomes (Crane et al. 2005; Gavin et al.
1999). For example, among a sample of Chinese adoles-
cents living in Canada and the United States, lower family
functioning was associated with higher rates depression and
delinquency (Crane et al. 2005). In one of the few studies
examining the impact of family functioning on adolescents’
school-related outcomes, Annunziata et al. (2006) sampled
211 African American adolescents and found that for boys
—when paired with high levels of parental monitoring—
family cohesion led to higher levels of school engagement.
For girls, there was a significant additive effect of family
cohesion and parental monitoring, and together they
enhanced school engagement. In sum, most studies exam-
ining the impact of family structure and family functioning
on student outcomes focus on younger children. Those that
include adolescent samples, have focused more on the
impact of family functioning on adolescents’ well-being and
less on cognitive outcomes.

The present study investigates three main research
questions: (1) are there significant differences in cognitive
and academic outcomes as a function of family structure;
(2) do significant differences in family functioning exist in
different family structures; and (3) does family functioning
better predict adolescents’ performance outcomes than
family structure. It specifically explores the degree to which
family structure (two biological-parents, two-blended
family parents, and single-parent) and different dimen-
sions of family functioning predict African American
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adolescents’ reasoning skills and math performance. Three
dimensions of family functioning—cohesion, flexibility,
and communication—are assessed as conceptualized in the
Olson et al. (2007) Circumplex model. Family cohesion is
defined as family members’ emotional bonding with one
another. It is comprised of two subcategories: balanced
family cohesion and unbalanced cohesion (e.g. family dis-
engagement and family enmeshment). Family disengage-
ment is characterized by low levels of balanced cohesion,
i.e. lack of emotional closeness within the family and lack
of relational closeness between the parent and child. Family
enmeshment is indicated by the amounts of time spent
together as a unit. It is also a reflection of parental mon-
itoring of their children’s behaviors, and the degree to
which they offer assistance in solving the children’s emo-
tional difficulties. The family flexibility dimension refers to
the amount of change in family leadership, role relationship,
and relationship rules in a family unit, and includes a
balanced flexibility score and unbalanced flexibility score.
Family flexibility is measured on a continuum with unba-
lanced scores of chaos and rigidity representing extreme
ends of the spectrum and as indicators of problems with
organization and leadership in a family. Parents are either
too lenient, which leads to a chaotic system, or too strict,
which leads to a rigid system. Lastly, family communication
is viewed as a facilitating dimension for helping a family to
support cohesion and flexibility (Olson and Gorall 2006). In
the Circumplex model, children with poor outcomes are
more likely to come from unbalanced family systems
(Olson and Gorall 2006).

Method

Participants

The study sample included 269 adolescents (90.7% self-
identified as African American, 9.3% as from other racial/
ethnic minority group backgrounds, and 1.1% as European
American). The sample was mostly female (63%) and ages
ranged from 12.38 to 19.46 years, with a mean age of 16.34
years. All participants were recruited from a university-
based summer enrichment program in the southeastern
region of the United States.

Procedure

At the beginning of the summer-enrichment program, and
after completing informed consent procedures, all students
with parental consent or who were over the age of 18 self-
administered on a computer the following: the background
questionnaire, the FACES IV survey, and Gibson’s

Cognitive Skills Test. Participants completed a paper and
pencil test of math performance.

Measures

Background questionnaire

A brief questionnaire that included six questions regarding
participants’ racial and ethnic background, age, gender,
educational level, and the family structure (two-biological
parents, a single parent, blended family that includes a step
parent) within their household. Gender and age were used
as control variables.

Family functioning was assessed using the FACES IV
(Olson et al. 2007). Based on the Circumplex Model of
Marital and Family Systems, this measure is a well accepted
self-report instrument for evaluating family function in
clinical settings (Kouneski 2002; Olson and Gorall 2006).
In this study combinations of two balanced and four
unbalanced scales derived from the extreme ends of each
balanced scale, were used to characterize family functioning
as healthy or problematic. Specifically, cohesion and flex-
ibility represent the two balanced scales while disengaged,
enmeshed (extreme ends of the cohesion scale) and, rigid
and chaotic (extreme ends of the flexibility scale) represent
the four unbalanced scales. Family functioning is described
as healthy or problematic based on combinations of these
balanced and unbalanced scales in each unit (Olson and
Gorall 2006). Three family dimensions are computed based
on the balanced and unbalanced scales: cohesion, flexibility
and communication.

Computations of family cohesion and flexibility scores
are adjusted up or down based on whether the difference
between its two extreme scales is at the upper or lower end
of the continuum. Therefore, higher levels of enmeshment
compared to disengagement result in an upward adjustment
of cohesion scores while a higher level of disengagement
compared to enmeshment results in a downward adjustment
of family cohesion scores. Similarly, higher levels of
rigidity scores compared to chaotic scores results in a
downward adjustment of flexibility scores while higher
levels of chaotic scores compared to rigidity scores result in
an upward adjustment of flexibility scores.

Scores of enmeshment and disengagement (the extreme
scores of cohesion) were adjusted such that higher levels of
enmeshment compared to disengagement scores result in
higher cohesion scores while higher levels of disengage-
ment compared to enmeshment result in lower cohesion
scores for the family. Similarly, computations of flexibility
scores incorporate scores of rigidity and chaos (the extreme
scores of flexibility) such that higher scores on rigidity
compared to chaotic scores negatively impact flexibility
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scores, while higher scores on chaotic scores compared to
rigidity scores positively impact flexibility scores.

The communication score is envisioned as a facilitating
dimension that aids families in altering their levels of
cohesion and flexibility. It is measured as the total score of
10 questions on a 5-point Likert scale. Specific formulae for
computing cohesion, flexibility and communication are
shown below:

Cohesion ¼ Balanced Cohesion Scoreþ Unbalanced Cohesion Score ðEnmeshed��DisengagedÞ
4

Flexibility ¼ Balanced Flexibilityþ Unbalanced Flexibility Chaotic��Rigidð Þ
4

Communication ¼ Total score 10 communication questions on 5� point likert scaleð Þ

Gibson cognitive skills test

The logic and reasoning subtest—a set of matrix reasoning
tasks—was used to assess students’ reasoning ability and is
similar to and correlated with performance on the Raven’s
Progressive Matrices (Raven 2003; Kiplinger 2008). This
subtest is comprised of patterned images with a missing
segment that participants were required to fill in. Partici-
pants were given six options from which to select the best
solution. The logic and reasoning subtest of the Gibson test
includes 20 test trials, and the score is the sum of correct
trials; ranging from 0 to 20. Psychometric properties of this
test indicate it is a reliable and valid test of cognitive skills
in US populations aged 5 to 85 (Moore and Miller 2018).

Mathematics performance

The algebra subtests of two state-mandated mathematics
assessments: the Virginia Standards of Learning Test
practice items released in 2007 (SOL; Virginia Department
of Education, http://www.doe.virginia.gov/testing/sol/sta
ndardsdocs/index.shtml) and items released in 2008 from

the California Standards Tests (http://www.cde.ca.gov/ta/tg/
sr/documents/cstrtqalgebra.pdf).

Data Analyses

Descriptive analyses were conducted to assess sample char-
acteristics on each of the study variables (see Tables 1–3).
Preliminary data screening was conducted using the Box M
test and Levene’s test. Results did not indicate any violations
of the assumption of multivariate normality, the assumption of
linearity of associations, nor the assumption of homogeneity
of variance matrices across outcome variables. In all sub-
sequent analyses age and gender were entered as covariates. A
one-way MANCOVA was used to answer the first research
question—whether students would differ in cognitive out-
comes as a function of their family structure. A second one-
way MANCOVA examined whether the three family struc-
tures differed in their functioning (family cohesion, flexibility,
and communication). Lastly, a hierarchical multiple regres-
sion analysis was used to test whether family structure and
family functioning predict students’ cognitive and math per-
formance after controlling for age and gender.

Results

Descriptive analyses indicated that 49.4% of the sample
reported living with two biological parents, 38.7% were
living in single-parent families, and 11.9% were living in
two-parent families in which one parent was a step-parent.
A cohesion ratio, flexibility ratio, and cohesion-flexibility
ratio were computed from two balanced and four unba-
lanced family subcategories. Based on definitions of healthy
family functioning from the Circumplex model, preliminary

Table 1 Distribution patterns of
family functioning by family
structure

Cohesion
healthy

Cohesion
unhealthy

Flexibility
healthy

Flexibility
unhealthy

Cohesion-
flexibility
healthy

Cohesion-
flexibility
unhealthy

Two parents 79% 14% 84% 9% 82% 12%

Single parent 65% 31% 70% 26% 72% 24%

Blended family 58% 38% 63% 31% 58% 38%

Table 2 Means, standard deviations, and ranges for all variables in the
current study

Variable Mean Std. Max. Min.

Cohesion dimension 58.05 29.39 107.75 −7.50

Flexibility dimension 58.70 21.72 98.00 −4.75

Communication dimension 36.91 7.29 50.00 13.00

Logic and reasoning 9.96 0.21 9.55 10.38

Math performance 14.73 4.75 24.00 4.00

Table 3 Means and standard deviations for family cohesion,
flexibility, and communication dimensions by family structures

Two
parents

Single
parent

Blended
family

Variable Mean Std. Mean Std. Mean Std.

Cohesion dimension 64.04 2.60 54.00 2.90 46.61 5.32

Flexibility dimension 63.10 1.93 55.49 2.15 51.02 3.94

Communication dimension 38.49 0.64 35.65 0.71 34.56 1.30
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analyses indicate that 75.8% of the sample was living in a
family categorized based on the cohesion ratio as cohesive-
healthy, 80.6% based on the flexibility ratio were categorized
as flexible-healthy, and 79.2% were from healthy families that
were both cohesive and flexible. Table 1 provides descriptive
information on family functioning by family structure.

Results of the one-way MANCOVA controlling for gen-
der and age, revealed no significant differences in cognitive
or math outcomes based on family structure (two-parent
biological, two-parent step or single parent) (F(4, 520)= 0.131,
p > 0.05), A second one-way MANCOVA was run to
examine whether family structures differed in their func-
tioning, and revealed significant differences among the three
family structures. The overall effect of family structures on
the set of family dimensions investigated was significant
(Wilks’ ʌ= 0.942, F(6, 496)= 2.486, p= 0.022, η2= 0.835).
There were significant differences between participants in the
different family structures on cohesion (F(2, 250)= 5.80, p=
0.003, η2= 0.044), flexibility (F(2, 250)= 5.48, p= 0.005,
η2= 0.042) and communication (F(2, 250)= 5.80, p= 0.003,
η2= 0.047). Means and standard deviations are displayed in
Table 3.

A hierarchical multiple regression analysis was used to
test whether family structure and family functioning (family
cohesion, flexibility, and communication) predict students’
cognitive and math performance after controlling for age
and gender. The results showed the model significantly
predicted students’ cognitive (F(7, 244)= 2.14, p= 0.040,
R2= 0.06) and math outcomes (F(7, 142)= 3.16, p= 0.004,
R2= 0.14) (see Table 4). Specifically, cohesion (β= 0.234,
p < 0.05) and flexibility (β=−0.207, p < 0.05) were sig-
nificant predictors of students’ logic and reasoning. The full
model accounted for 5.8% of the variance in logic-
reasoning. Students’ math performance was only sig-
nificantly predicted by the cohesion (β= 0.246, p= 0.042).

The full model accounted for about 13.5% of the variance in
math performance.

Discussion

Previous research highlights the importance of family
structure on varied domains of children’s development,
including school achievement, social well-being and psy-
chological adjustment. However, the type of functioning
evident in a family may equally influence youth outcomes.
This study investigated the influence of both family structure
and functioning on cognitive outcomes in adolescence: logic
and reasoning and math outcomes. Findings attest to dif-
ferences in family functioning across family structures, and
that functioning significantly predicts cognitive outcomes in
African American adolescent samples. It was noteworthy
that family cohesion positively predicted math outcomes and
logic and reasoning skills, whereas family flexibility was
negatively associated with logic and reasoning.

These findings parallel recent assertions of the importance
of family cohesion in development. Costigan et al. (2017),
state in a recent handbook on positive development of min-
ority children and youth, that family cohesion is an important
variable associated with higher-order problem solving skills
among middle school-aged populations. Other studies indicate
that family cohesion together with parental support and par-
ental expectations significantly predicts academic outcomes in
White college students but in another study no such associa-
tions were witnessed among African American adolescent
students (Walker and Satterwhite 2002). Based on the findings
of this study, the authors suggested that the influence of family
variables on college student success may be minimal and
specific to some ethnic groups only (Walker and Satterwhite
2002). Further research is therefore needed to establish how

Table 4 Family structures and
family functioning predict
students’ performance outcomes

Variable Logic and reasoning Math outcomes

β R2
change β R2

change

Step 1. Age 0.064 0.019 0.270

Sex (control) −0.127 −0.168 0.091*

Step 2. Family—single-parent −0.020 0.001 −0.040

Family—blended family 0.016 0.055 0.005*

Step 3. Cohesion dimension 0.234* 0.038* 0.246* 0.039*

Flexibility dimension −0.207* −0.108

Communication dimension −0.110 0.218

Intercept= 11.092** Intercept= 10.002*

R= 0.241 R= 0.367

R2= 0.058 R2= 0.135

R2
adj = 0.031 R2

adj = 0.092

The control variables were age and gender

*p < 0.05, **p < 0.001
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family processes influence adolescent outcomes in African
American samples.

The findings related to the influence of family flexibility
on adolescent cognitive outcomes support previous research
which suggests that adolescents demonstrate better cogni-
tive functioning in environments with high levels of orga-
nization, limit setting and parental support (Schroeder and
Kelley 2010), thus low flexibility. This may suggest that
low levels of flexibility may be beneficial for adolescent
success since these environments lend themselves to higher
levels of structure and monitoring. We find that higher
levels of flexibility (i.e. low monitoring) were associated
with lower levels of logic and reasoning. There are at least
two possible explanations for why this may be the case. The
first pertains to the period of adolescence itself, while the
second may be reflective of the consequences of extreme
behaviors or practices. Firstly, during the period of ado-
lescence which has been associated with volatile emotional
states (Steinberg 2005), adolescents may require additional
attention, limit setting and organization within a household
to facilitate some cognitive capacities such as logic and
reasoning. The effects of excessive household flexibility
coupled with an increased desire for behavioral autonomy
and freedom may actually lead to more negative outcomes.
Similarly, just as studies on parental monitoring suggest
that excessive parental monitoring may actually result in
poorer child outcomes and increased incidences of risky
behavior, excessive family flexibility may also result in
equally negative outcomes for adolescents. These results
highlight the importance of developmental considerations
when studying the impact of parenting on youth outcomes.
Additionally, a few other studies hint that family commu-
nication may be associated with cognitive outcomes in
adolescence (Schroeder and Kelley 2010). Specifically,
parent-child communication—an index of parental invol-
vement—has been found to be positively associated with
adolescent outcomes in high school and college settings
(Patrikakou 2004). On this basis, parents have been
encouraged to maintain open lines of communication with
their adolescents (Patrikakou 2004). Findings on this front
in the current study were non-significant, indicating no
influence of parent-child communication on adolescents’
cognitive outcomes. Our results may be attributable to our
measurement approach or reflect an interesting dynamic
present in parent-child relationships during the period of
adolescence. Perhaps excessive parent-child communica-
tion, like excessive flexibility may negatively influence
adolescent cognitive outcomes. Again, additional research
is needed to bring more clarity to these findings.

Although there were no significant differences in cog-
nitive outcomes based on family structure, two-parent bio-
logical, single-parent, and two parent step-parent/blended
families differed in their family functioning. More

specifically, findings showed that two-parent biological
families differed significantly from single-parent and two-
parent step-parent/blended families on cohesion, flexibility
and communication, and on each dimension children from
two-parent biological families reported better family func-
tioning. This may be due to higher levels of stability, fewer
conflicts or disruptions, economic reasons or a host of other
reasons. Pairwise comparisons did not yield significant
differences in family function between single-parent
families and two-parent step-parent/blended families on
any of the dimensions of family functioning assessed:
cohesion, flexibility and communication. However, an
examination of mean levels revealed that two-parent step-
parent/blended families possessed the lowest scores. As
such, results indicate that family functioning within two-
parent step parent/blended families are not better than those
observed in single-parent households. This finding may be
related to the fact that we assess family functioning from the
perspective of the adolescent participant. In adolescence,
two-parent step-parent/blended families may present a
number of unique challenges for adolescents as they fre-
quently require periods of adjustment or readjustment
(Kobak et al. 2017; Parra et al. 2015). For instance,
blending children from previous marriages may require a
considerable level of adjustment for all parties involved.
Additionally, relationships with former spouses and/or birth
parents, as well as relationships with new spouses or part-
ners who may have different temperaments, may contribute
significantly to the process of adjustment.

Our findings, similar to those of prior studies, suggest
that the nature of the relationship within a family structure
may supercede the structure itself (Lansford et al. 2001). It
is also important to note that not all studies find that family
functioning varies by family structure. For example,
Hornberger et al. (2010) showed that identical levels of
family functioning were found in single-parent and dual-
parent families. Our findings suggest that single parenting
status may not necessarily impede adolescents’ functioning
more or less than a two-parent family context in which one
of the parents is a step-parent.

Limitations and Future Directions

This study is one of very few studies that examine how family
functioning contributes to cognitive outcomes (logic and rea-
soning) and math performance during the period of adoles-
cence. It includes a novel examination of the Circumplex
model and establishes that family functioning is a better pre-
dictor than family structure of adolescents’ cognitive and
academic outcomes. However, this study sampled a pre-
dominantly African American adolescent sample, a factor
which restricts generalizability of findings to other adolescent
populations within the United States, and globally. Secondly,
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adolescents in our sample were recruited from a summer-
bridge program and were therefore more likely to come from
intact families of relatively high and/or stable socio-economic
standing. This may have significantly influenced the nature of
our results and further limits the generalizability of our find-
ings. Finally, the fact that family functioning was reported by
adolescents may have reduced the objectivity of our data
especially since we know this is a relationally-challenging time
for adolescents and any instability or perception thereof may
impact these perceptions. Future studies should examine more
diverse socio-economic groups to increase ecological validity
and generalizability of these findings. In addition, they should
examine responses from multiple respondents to ascertain
whether results will vary from those we have reported in
this study.
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