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Background and Purpose: Changes in the structure and function of the family are among the most
interesting topics for psychologists. A number of reasons have led to single-parent families not being
nuclear. The transformation of the nuclear family into a single-parent family can impact various
aspects of the children's and adolescents’ development. This research aimed to compare executive
function, working memory, and academic performance of female students from nuclear and single-
parent families.

Method: The research method was a causal-comparative type. The population included all female
students in the first and second grades of secondary school in the 2017-2018 school year. Eighty
female students (including 40 students from nuclear families and 40 students from single-parent
families) were selected through multistage cluster sampling in two stages. The research instrument
included the Wisconsin Test Software (Grant & Berg), students’ averages from the previous year,
and the Wechsler Memory Scale (form A) (Wechsler). Data were analyzed using multivariate
analysis of variance and independent t-tests.

Results: The results showed that female students in nuclear families scored higher than female
students in single-parent families in executive functions, working memory and its subscales, and
academic performance (P <0.01).

Conclusion: According to the research results, female students from single-parent families have
lower executive functions, poorer working memory, and lower academic performance than students
from nuclear families due to the absence of a parent in the family, which can contribute to a reduced
social support system and lower socioeconomic status. Therefore, these problems can be solved
through education and family counseling and the implementation of special rehabilitation programs
for this group of students.
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Introduction

The family as a social unit contains the most profound human
relationships (1). Some families are not fully structured and, in
other words, are single-parent families. In this situation, the
children live with only one parent (3). Transforming a nuclear
family into a single-parent family usually causes significant
impairments such as dysfunctional executive function (6, 9).
Stressors such as parental divorce during puberty can affect the
maturation, function, and capability of the brain (14). The
absence of a parent can also directly or indirectly lead to
impairments in working memory. One of the topics discussed
today in clinical psychology studies is how emotional disorders
affect individuals' memory function. According to research,
emotional, social, and psychological problems caused by
parental deprivation affect the executive functions of the
individual (22-24) and the chemical system of the hippocampus
(30-27).

Another important and existing issue for students from single-
parent families is academic achievement. Regarding the
importance of academic achievement in today's world,
identifying the factors and variables affecting academic
achievement is critical (32). The research results also indicate
the difference in academic performance between students with
nuclear and single-parent families (38-35). Considering the
increasing divorce rates worldwide (39, 40) and the rapid shift
in Iranian society toward single-parent families, and the critical
role that executive functions and working memory play in
various activities of life, including schoolwork and daily life,
and the persistence of defects into older ages and the negatively
affecting influence of single-parent families on these functions,
the purpose of this study was to compare executive functions,
working memory and academic achievement of female students
from nuclear and single-parent families.

Method
The research method was causal-comparative. The population
included female secondary high school students aged 14-18
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years old in 2017-2018. The sample consisted of 80 female
students (40 students from nuclear families and 40 students
from single-parent families) selected through multistage cluster
sampling. Informed written consent was obtained from parents
and students. The inclusion criteria were living with both
parents in a shared home for students from nuclear families and
having only one parent for students from single-parent families.
Exclusion criteria in nuclear families also included: suffering
from any physical illness or acute psychiatric disorder, living
with a third person including a grandparent, relative, or friend
for single-parent students, or having family problems including
parental addiction, imprisonment of the father or mother or
families on the verge of divorce. Of the 40 female students with
a single-parent family, 100% lived with their mothers; Among
them, 95% were from divorced families, and 5% were orphans.
The following instruments were used to collect data in this
study.

1. The Wisconsin Card Sorting Test (WCST): The first version
of WCST was created by Grant and Berg in 1948 (41). In this
study, the WCST software version was used to increase the
accuracy of students' executive performance evaluations (45).
2. The Wechsler Memory Scale (WMS): The WMS was
developed by David Wechsler in 1945. In this study, form A of
this scale was used. It should be noted that the psychometric
properties of this test have been evaluated in Iran.

3. Academic performance: Grade Point Average (GPA) in
2016-17 was used to determine the academic performance of
students in this study.

It should be noted that the first researcher administered the tests
to the students in a separate room within the school. Each
student answered all the tests in one session and the entire
testing process lasted for one week. Data analysis was
performed using multivariate analysis of variance and an
independent t-test with SPSS-22 software.

Results
Table 1 shows the descriptive indicators of research variables
by groups.

Table 1. Descriptive indicators of research variables

Variable Nuclear family Single-parent family
M SD skewness  kurtosis M SD skewness  kurtosis
Perseverative errors 1.27 1.32 0.261 0.967 4.50 3.68 0.315 0.447
Executive function Number of Categories 5.67 0.729 0.312 0.506 4.40 1.75 0.212 0.584
Total correct 41.12 2.95 -0.415 0.777 36.10 7.11 0.324 -0.411
Total errors 12.12 3.71 1.147 0.412 20.40 9.66 0.606 0.560
Time 294.47 81.05 0.478 0.155 297.62 8593 0.479 1.109
Personal Information 5.55 0.597 1.056 0.215 4.95 0.677 0.112 -0.482
Orientation 4.85 0.361 -1.108 0.376 4.70 0.516 0.108 1.010
Mental control 6.80 2.01 0.328 0.408 4.71 1.95 0.255 0.195
Working memory Logi(_:a_l memory 14.92 291 0.471 0.101 6.05 2.60 0.712 -0.882
Digit span 5.28 0.767 0.316- 0.306 4.28 0.751 0.308 0.304
Visual memory 13.30 1.35 0.356 0.158 10.8 2.91 0.497 -0.344
Associate learning 19.41 1.59 0.534 0.288 16.93 2.89 0.782 -0.379
Total score of 7012 484 0601 0335 5242 616 0336 1140
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Memory quotient 107.67 8.51
Academic performance 19.11 0.695
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-0.499 0.117 80.80 9.03 0.204 1.102
-0.515 0.155 14.98 1.48 0.836 -0.217

Descriptive data showed that the mean of all aspects of
working memory in the group of students with nuclear families
is higher than that of students with single-parent families.
However, among the dimensions of executive function, the
perseverative errors, total errors, and time in students with
single-parent families were higher than in students with nuclear
families. The means of these dimensions in students with
single-parent families were 4.50, 20.40, and 297.62, and in
students with nuclear families were 1.27, 12.12, and 294.47,
respectively. As a result, multivariate analysis of variance,
univariate analysis of variance, and an independent intergroup
t-test with statistical assumptions and a 5% error level were
used to investigate whether there are significant differences
between single-parent families and nuclear families in
executive function, working memory, and academic
performance. The results of the multivariate analysis of
variance on executive function scores in the two groups showed
a significant difference between at least one of the means of
executive action subscales in the two groups (Fs74=6/962,
P<0.001). This result is also valid for the working memory
variable (F77,=36/141, P<0.001). One-way analysis of variance
performed between the two groups revealed significant
differences in the mean scores of all components of executive
functions except the time between students from nuclear and
single-parent families (P<0.001). The results also showed that
there was a significant difference between the means of all
components of working memory except for orientation
(P<0.001). The results of the independent t-test showed that the
average academic performance of students with nuclear
families (M=19.11) was significantly higher than that of
students with single-parent families (M=14.98) (t7s= 15.19, P
<0.01).

Conclusion

Findings showed that female students with nuclear families had
better executive function than female students with single-
parent families. This finding is consistent with the research (15-
22) in that they also showed better function in children with
nuclear families. This finding can be explained based on the
results of Pendleton's research (19). Children living with one
parent have an unfavorable social and economic situation that
leads to poor executive function. In fact, economic and social
inequalities combined with cold emotional parental
relationships worsen executive function in children.

The study finding showed that female students with nuclear
families have better working memory than female students with
single-parent families. The significant differences in working
memory between the two groups were consistent with the
results of studies (24-30). According to Vygotsky’s social
development theory (1934), cognitive development is a result
of social interaction that is transmitted from adult to young

through verbal communication (cited in 8). Short conversations
and lack of intimacy in the family minimize verbal
development, interactions, and environmental experiences,
leading to impaired memory function. Children of single-parent
families have very little social interaction and diversity of
information due to the absence of a rich environment; For this
reason, they seem to have poorer working memory than their
counterparts from nuclear families due to the reduction of
active and efficient synapses.

Another study finding showed that students with nuclear
families have better academic performance than students with
single-parent families. The result obtained is accordant with the
studies (35-38). It can be inferred that stress and anxiety due to
poor resilience, mental health, and underdeveloped social skills
in such students can impair academic performance. Due to the
limited capacity of human memory, negative emotions cause a
decrease in concentration and attention, which can lead to
dysfunction of working memory and cognitive development of
children.

The limitation in selecting the sample was one of the most
critical limitations of this study, Due primarily to the fact that
female students from single-parent families lived with their
mothers. As a result of this study, it is recommended that
therapeutic interventions be planned and evaluated for their
effectiveness in various aspects of executive functions in
students with single parents.
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5. Logical memory

6. Digit span

7. Visual reproduction
8. Associate learning
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1. Wechsler Memory Scale Form-I
2. Information

3. Orientation

4. Mental control
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