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comsAts institute of information technology, lahore, pakistan

hAmid sheikh 
university of the punjab

previous research has emphasized the role of parent–child relationships (pcrs) in child and 
adolescent development. the present study extends the previous findings by examining the 
direct and mediated relationship between pcrs, executive functioning (ef), and adolescent ag-
gression. five hundred twelve adolescents of south Asian ethnic background, enrolled at the 
secondary and higher secondary levels (aged 13–19 years; 50% boys), participated in the study. 
the parent–child relationship scale (rao, 2000), Aggression scale (mathur & bhatnagar, 2004), 
and four tests from the delis–kaplan executive function system (delis, kaplan, & kramer, 2001) 
were administered to measure the perceived quality of pcr, level of aggression, and ef, respec-
tively, in participants. pearson correlation coefficients revealed that perceived pcrs were related 
to ef and adolescent aggression among south Asian youth. furthermore, multiple regression 
analyses using baron and kenny’s (1986) guidelines showed that the influence of pcrs on ag-
gression was partially mediated by ef. the findings suggest that pcrs and ef can be important 
factors to focus on in interventions aimed at preventing adolescent aggression in society.
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larly of PCR, in child development. Guided by these 
theoretical works, the current study analyzed the ef-
fects of PCRs on adolescent executive function (EF) 
and aggression development.

pcrs and Adolescent Aggression
There is evidence from previous studies that chil-
dren who experience good PCRs, in the form of 
parental acceptance, parental emotional support, 
parent–child attachment, and parental responsive-
ness, are less likely to show aggression and adjust-
ment problems (Deater- Deckard, Atzaba- Poria, & 

Adolescent aggression is a serious public health is-
sue with potentially negative consequences for the 
well- being and the mental health of both victim and 
perpetrator (Tucker, Finkelhor, Turner, & Shattuck, 
2013; Van Dyk, & Nelson, 2014). As a focus of this 
study, the parent–child relationship (PCR) has been 
emphasized as a context in which child development 
and healthy adjustment are supported (Bronfen-
brenner, 1996). Many theorists, including Vygotsky 
(1980), Luria (1976), and their followers (Carlson, 
2003; Lewis & Carpendale, 2009), have described 
the crucial role of environmental variables, particu-
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284  •  FAtIMA And sHeIk

Pike, 2004; Jackson & Foshee, 1998; McCarty, Zim-
merman, Digiuseppe, & Christakis, 2005; Ooi, Ang, 
Fung, Wong, & Cai, 2006). Conversely, unhealthy 
interaction of parents with their children in the form 
of abuse, punishment, and negative affect is observed 
to be related to aggression (Connor, Doerfler, Volun-
gis, Steingard, & Melloni, 2003; Sim & Ong, 2005; 
Watson & Fischer, 2002). Additionally, several stud-
ies have described that children and adolescents 
who experience parent–child conflict (El- Sheikh & 
Elmore- Staton, 2004), parent–child hostility (Schulz, 
Waldinger, Hauser, & Allen, 2005), and maternal 
hostility (Romano, Tremblay, Boulerice, & Swisher, 
2005) are at high risk for aggression. However, de-
spite evidence that adolescents from the South Asian 
region are at highest risk of exposure to violence in 
their homes (Pinheiro, 2006), there is a dearth of re-
search on PCRs in South Asian countries.
 The impact of PCRs on aggression is particularly 
important during adolescence. When the child en-
ters the critical stage of adolescence, both the parent 
and the adolescent are confronted with a possible 
developmental challenge in the form of conflict be-
tween parental authority and the adolescent’s need 
for autonomy. As a result of this developmental chal-
lenge, the quality of the PCR may change, which in 
turn may affect youth adjustment (Doyle, Moretti, 
Brendgen, & Bukowski, 2004; Fuligni & Eccles, 
1993). However, the transition to adolescence may 
be smooth if parents have had a loving, protective, 
and secure relationship with the child since his or 
her childhood. The interdependence theory of ado-
lescent–parent relationships explains the constantly 
changing relationship between the parent and adoles-
cent and indicates that a positive and successful PCR 
helps the adolescent gain autonomy yet continue to 
feel connected to his or her parents (Dacey & Kenny, 
1997). Similarly, empirical work also supports the 
connection of parental acceptance and adolescent 
psychological autonomy with adolescent adjustment 
(Papp, Cummings, & Goeke- Morey, 2005). Another 
model, presented by Kobak and Esposito (2002), 
describes that in the context of a positive PCR, it 
becomes easier for both parents and adolescents to 
accommodate changes during adolescence.

neurocognitive pathway linking pcr and Aggression
There can be several possible pathways through 
which parent–adolescent relationship may increase 

the likelihood of aggression in adolescents; the fo-
cus of the current study is on the neurocognitive 
pathway. The neurocognitive pathway posits that a 
poor PCR interferes with the proper development of 
neurocognitive functions in children (Glaser, 2000; 
Mezzacappa, Kindlon, & Earls, 2001; Smith, Landry, 
& Swank, 2006), and in turn, poorly developed ex-
ecutive functions, including poor planning, inhibi-
tion, and integration skills, make them vulnerable to 
aggressive behaviors because of their difficulty con-
trolling aggressive impulses and solving interpersonal 
conflicts (e.g., Foster, Hillbrand, & Silverstein, 1993).

pcr and ef development
The positive effect of a good- quality PCR on the 
structural refinement of the prefrontal cortex (Gla-
ser, 2000) and on proper development of EF (Carl-
son, 2003; Lewis & Carpendale, 2009) is clear from 
theoretical work. Different empirical studies have also 
supported this link in children (e.g., Bernier, Carlson, 
& Whipple, 2010). Although evidence from diverse 
methodological studies also indicates the contribu-
tion of different parenting aspects in cognitive de-
velopment during adolescence (Dornbusch, Ritter, 
Leiderman, Roberts, & Fraleigh, 1987; Hickman, 
Bartholomae, & McKenry, 2000; Leung, Lau, & Lam, 
1998), the role of PCR, in particular, has not been 
studied in EF development during adolescence. It 
is important to study the association of PCR with 
EF development during this sensitive stage for two 
reasons: EF continues to develop until adolescence, 
and the nature of the PCR changes during adoles-
cence (Doyle et al., 2004). Therefore, development 
of EF during adolescence appears to be vulnerable 
to environmental influences in general (Mezzacappa 
et al., 2001; Noble, Norman, & Farah, 2005) and to 
PCR in particular (Schroeder & Kelley, 2009).

ef and Aggression
Consistent with the mediation hypothesis (i.e., PCR 
→ EF → adolescent aggression), deficits in EF are 
likely to be associated with poor inhibition and im-
pulse control problems, resulting in acting out and 
aggressive tendencies, whereas well- developed EF 
is likely to be a protective factor against aggressive 
behavior. Several studies from clinical samples have 
found that adolescents and adults with poorly devel-
oped EF show higher levels of aggression than their 
counterparts having well- developed neuropsycho-
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logical skills (Foster et al., 1993; Giancola, Mezzich, & 
Tarter, 1998; Séguin, Boulerice, Harden, Tremblay, & 
Pihl, 1999). In comparison to studies relying on data 
from clinical populations, Stanford, Greve, and Ger-
stle (1997) found problems with impulse control (in-
hibition) and verbal strategic processing in aggressive 
participants compared with nonaggressive partici-
pants in a normal population. It is also reasonable to 
presume that executive functions such as inhibition, 
flexibility, impulse control, and planning have possi-
ble relations with aggression because these regulatory 
abilities are likely to aid in inhibiting and controlling 
aggressive impulses, thinking of alternative explana-
tions of behavior, and solving interpersonal conflicts. 
People with properly developed executive skills of 
planning and inhibition are presumed to manage and 
inhibit their inappropriate behavior and impulses in 
provoking situations. In contrast, people with lower 
levels of EF may often face relational problems dur-
ing their interaction with others because of lack of 
inhibition of inappropriate offensive acts and words, 
resulting in aggressive encounters.
 Prefrontal dysfunction theory explains the con-
nection between EF and aggression during adoles-
cence (Raine, 2002). The theory explains that the de-
veloping prefrontal cortex is overloaded by the early 
emergence of emotional and autonomy needs of early 
adolescence, leading to poor inhibitory control over 
aggressive impulses. Furthermore, despite the theo-
retical evidence that poorly developed EF is related 
to aggression among adolescents, research to date 
has largely focused on clinical samples from Western 
countries (Giancola, Moss, Martin, Kirisci, & Tarter, 
1996) but overlooked samples from Asian countries.
 By reviewing the three relationships between 
PCR, EF, and aggression (PCR–aggression, PCR–
EF, and EF–aggression), we hypothesize that EF may 
mediate the link between PCR and adolescent ag-
gression. Although the connection between the three 
variables is established theoretically as well as empiri-
cally, the mediating effect of EF on the link between 
PCR and adolescent aggression remains unknown. 
Also, this objective of the current study is guided by 
longitudinal research (Eisenberg et al., 2001). The 
researchers have found support for the meditational 
role of emotion regulation, later described as an al-
ternative term for “emotional executive functions” 
(Ardila, 2008), between parenting characteristics and 
externalizing problems in children. Moreover, data 

from an early adolescent sample in another study have 
shown that effortful executive control mediated the 
relationship between positive parenting and external-
izing problems (Eisenberg et al., 2005). Research to 
date has reported different executive abilities medi-
ating the connection between different parenting or 
family aspects and child adjustment (e.g., Eisenberg 
et al., 2003; Fatima & Sheikh, 2014a; Grekin, Bren-
nan, & Hammen, 2005) but has not studied its medi-
ating role between PCR and adolescent aggression.

research gaps and study Aims
Theoretical and empirical evidence suggests that 
EF development is susceptible to PCR in childhood 
years (e.g., Carlson, 2003; Glaser, 2000). However, 
whether continuously maturing EF remains vulner-
able to unfavorable PCR during adolescence is un-
clear from past literature and awaits further research. 
Therefore, based on the growing literature of Western 
studies documenting the impact of PCR on EF devel-
opment in children, the current study hypothesized 
that perceived PCR would be related to EF devel-
opment in South Asian adolescents. Also, previous 
research suggests a mediating role of EF between dif-
ferent forms of parenting practices or family condi-
tions and adolescent adjustment (e.g., Eisenberg at 
al., 2001; Fatima & Sheikh, 2014a). Therefore, guided 
by previous studies, this study aimed to examine the 
mediating role of EF between PCR and adolescent 
aggression in South Asian adolescents. The particu-
lar concern of the study was to address these ques-
tions on adolescence from a culturally diverse sample.

studY

method

sampling strategy
Data were collected from a cosmopolitan city, Lahore, 
the second biggest city in Pakistan and fifth biggest city 
in South Asia, with a population of about 10 million 
people from diverse backgrounds. Primary sampling 
units were randomly selected secondary and higher 
secondary schools. The sampling design was a cluster 
sampling. First, the primary units (schools) were select-
ed by random sampling from a list of public schools, 
and then the secondary units (sections) were randomly 
selected from each selected primary unit (one out of 
two or three sections). Finally, the tertiary units (stu-
dents) were cluster sampled in each selected section.
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 Selection criteria included students having both 
parents alive, living with both parents, reading in 
secondary and higher secondary grades, and both 
boys and girls. Respondents having some reading 
difficulties, communication difficulties, or some neu-
rological problems, or children of alcoholic parents, 
were excluded from the study. Nearly all students 
(95%) who were approached were eligible and willing 
to participate in the study. However, final data could 
be analyzed for only 93% of participants for various 
reasons (e.g., they could not complete all the tests).

participants
The final sample consisted of 512 adolescents en-
rolled in grades 9–12 (secondary = 397, higher sec-
ondary = 115), including 255 boys and 257 girls from 
intact families. The age range of students was 13–19 
years (mean age = 15.5 years, SD = 1.3). The sample 
consisted entirely of students with a South Asian 
ethnic background. Table 1 shows the demographic 
characteristics of the sample.

measures
PCR was assessed by adolescents’ report on the 
 Parent–Child Relationship Scale (PCRS; Rao, 2000), 
designed to be used for ages 12–18 years. This 100- 
item measure assesses the perceived quality of PCRs 
as a full- scale PCR score by summing scores on all 
items tapping different dimensions of the PCR, in-
cluding positive dimensions (i.e., protecting, loving, 
object reward, symbolic reward, demanding; e.g., 
item no. 1, “Is ready to help me all the time”, item 
no. 8, “Is really interested in my affairs”) and negative 
dimensions (i.e., indifferent behavior, object punish-

ment, symbolic punishment, rejecting, and neglect-
ing; e.g., item no. 50, “Behaves as if I am not there”). 
Items are rated on 5- point Likert scale (5 = always, 
1 = very rarely). Participants respond separately for 
mother and father on each item. Items on negative 
subscales are reverse scored to calculate the full- 
scale PCR score. The total score for both parents 
is summed to yield a composite PCR score with a 
minimum of 200 and a maximum of 1,000.
 Construct validity of the scale has been estab-
lished against the Bronfenbrenner Parent Behavior 
Questionnaire (r ranging from .29 to .58 for full scale 
and subscales, p < .05) and against the Children’s Re-
port of Parental Behavior Inventory (r ranging from 
.39 to .46 for full scale and subscales, p < .05). The 
test–retest reliability coefficient of the scale ranged 
from .77 to .87 for the boys’ sample and .77 to .87 for 
the girls’ sample over the 10 subscales (Rao, 2000). 
Before use in the study, the scale was translated into 
Urdu, adapted to be used with Pakistani adolescents, 
and psychometrically assessed for reliability and va-
lidity (Fatima & Sheikh, 2014b). In the current study, 
the internal consistency coefficient of the full scale 
(α = .87) was found to be good.
 Level of aggression was assessed by adolescents’ 
report using the Aggression Scale (Mathur & Bhat-
nagar, 2004). The aggression scale is a 55- item mea-
sure including 30 positive items and 25 negative 
items, to be used with participants 14 years and 
older. Items were scored on a Likert- type 5- point 
scale ranging from 1 (strongly disagree) to 5 (strongly 
agree). Negative items were reverse scored before 
a composite score was computed. The total score 
thus represents level of aggression. The measure has 

tAble 1. demographic characteristics of the sample

Boys (n = 255) Girls (n = 257) Total (n = 512)

Mean SD Mean SD Mean SD

Age, years 15.26  .96 15.74 1.46 15.8 1.3

grade: secondary n = 200 n = 197 n = 397

higher secondary n = 50 n = 65 n = 115

parent educationa 6.74 (7) 4.06 7.04 (7) 3.60 6.91 (7) 3.79

parent occupationb 9.33 (9) 3.74 9.11 (9) 3.80 9.35 (9) 3.75

parent incomec 5.59 (5.5) 2.75 6.38 (6) 3.59 6.05 (6) 3.29

note. number in parentheses shows median.
aeducational level from 0 (no formal education) to 8 (postgraduate level), for each parent and then summed for both parents.
boccupational status from 0 (unemployed) to 10 (senior professional job), for each parent and then summed for both parents.
cincome categories from 1 (less than 5,000 pakistani rupees per month) to 8 (100,000 or more pakistani rupees per month), for each parent and 
then summed for both parents.
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been demonstrated to have good construct valid-
ity against an aggression questionnaire (.80 in boys 
and .78 in girls) and good retest reliability (.88 in 
boys and .81 in girls; Mathur & Bhatnagar, 2004). 
Before use in the study, the scale was also translated 
into Urdu and adapted to be used with a Pakistani 
population. The internal consistency of the measure 
as found in the current study was good (α = .86).
 Executive functioning was assessed using four tests 
from the Delis–Kaplan Executive Cognitive Func-
tioning System (D- KEFS; Delis, Kaplan, & Kramer, 
2001) including the Trail Making Test (TMT), Design 
Fluency Test (DFT), Color Word Interference Test 
(CWIT), and Card Sorting Test (CST). The unique 
feature of the D- KEFS battery is that every test is in-
dependent of each other, and any number of D- KEFS 
tests in any combination can be used to tap executive 
functions depending on the nature and constraints of 
the study (Delis et al., 2001). Considering the Urdu- 
speaking population and time constraints of study, 
four performance tests were selected to minimize 
the language bias. Although the selected tests were 
considered to be performance tests, and there was no 
need to translate actual test material, test instructions 
had to be verbally administered. Therefore, instruc-
tions were translated into Urdu by following standard 
guidelines given by Brislin (1986), in stepwise proce-
dure of forward translation and back translation by 
bilingual experts. Finally, back- translated instructions 
in English were compared with the original English 
instructions to check for connotational and grammati-
cal equivalence between the two. No considerable 
discrepancy was found.
 The TMT requires the examinee to join num-
bers and letters in five conditions: visual scanning 
(i.e., joining all number 3s), number sequencing (i.e., 
joining numbers only), letter sequencing (i.e., joining 
letters only), number–letter switching (i.e., joining 
numbers and letters alternately), and motor speed. 
Completion time in each condition was taken as the 
main dependent variable.
 The DFT examines executive functioning by re-
quiring the examinee to draw different designs using 
only four lines in three conditions: basic (to draw 
each time a different design using only filled dots), 
filter (to draw designs using only empty dots), and 
switch (to draw designs while switching between 
filled and empty dots). The examinee was given a 
practice session before each condition. The total 
number of correct designs drawn in 1 min was noted 
as the raw score in each condition.
 The CWIT assesses the ability to inhibit a domi-
nant response (i.e., reading a word) in favor of a novel 

response (telling the ink color) in four conditions: 
color naming, word reading, inhibition (telling the 
ink color of words that spelled out differently), and 
switching (switching between telling the ink color 
and reading the word). Completion time in each con-
dition was noted as the raw score.
 The CST assesses concept formation skill and 
problem- solving ability by having participants sort 
six cards into two sets based on some common fea-
ture. The cards can be sorted along a maximum of 
eight dimensions. Every sort is followed by a verbal 
description of sorting strategy that is scored between 
0 and 4 points per accuracy and abstraction level 
of description (free description score). The present 
study used a composite of two scores: total confirmed 
correct sorts and total free description score.
 A combined EF score based on these four tests 
was computed. Internal consistency of composite EF 
score was .84 in the present study.
 A demographic sheet was also administered to 
participants to obtain information about the adoles-
cent’s age, gender, grade, and school. Questions were 
also included to assess parents’ education, occupa-
tion, and income. Numerical values were assigned to 
educational categories and occupational status ac-
cording to the Pakistan Bureau of Statistics (1998). 
Education levels were scored from: 0 (no formal 
schooling) to 8 (postgraduate level). Occupational 
status was scored from 0 (nonskilled employment) to 
10 (senior professionals). For the measurement of par-
ent’s income, two questions determined the father’s 
and mother’s income.

procedure
After obtaining approval from the heads of selected 
schools in the sample, researchers made contact with 
class teachers, and they were clearly informed about 
the nature, purpose, and approximate time duration 
of the data collection. Then, researchers conducted 
an introductory session with students with an aim 
of building rapport with participants to make them 
feel comfortable in the testing situation. Simultane-
ously, researchers sent consent letters to parents of 
students who were eligible and willing to participate 
in the study.
 After the initial formalities were completed, data 
were collected in two sessions. In the first session, 
the PCRS and aggression scale were administered 
in booklet form in a group setting. Instructions were 
read aloud to the students. Written instructions were 
also given along with the scales. No time constraints 
were imposed. In the second session, four D- KEFS 
tests were individually administered to the partici-
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pants in random order. The D- KEFS tests were ad-
ministered by researchers at a private and comfort-
able place in the school (e.g., library or laboratory). 
Privacy of the setting was maintained throughout 
the D- KEFS testing. After data collection, partici-
pants, teachers, and school principals were cordially 
thanked for their participation.

coding and preliminary data Analysis
Before data analysis, raw scores from D- KEFS tests 
were converted into scaled scores according to the 
D- KEFS manual. Table 2 shows means and standard 
deviations of the primary D- KEFS variables. After 
scaled scores were obtained, a single composite score 
of EF was calculated through some stepwise calcula-
tions. First, an average of five conditions of TMT 
were calculated. Next, the composite scaled score 
equivalent of three conditions of DFT was calculated. 
Then, for CWIT, an average of 4 conditions was cal-
culated. Last, for CST, the number of correct sorts 
and the verbal description score were averaged to 

compute a single composite score on CST. Finally, a 
composite of an average of five conditions on TMT, 
composite score of three conditions of DFT, an av-
erage of four conditions of CWIT, and an average of 
CST was computed for EF score to be included in 
the final analysis (Table 2).

data Analysis plan
To achieve the study goals, data were analyzed in 
SPSS. Descriptive statistics of means and standard 
deviations were calculated for study instruments. 
Then, correlations between four EF tests were cal-
culated. To test the first and second goals of the study, 
first, Pearson correlations between study variables 
were calculated, and then mediation analyses were 
calculated according to Baron and Kenny’s (1986) 
criteria in a series of four steps. At the first step, the 
aggression score was regressed onto PCR to predict 
aggression from PCR. At the second step, another 
regression analysis was computed to predict EF 
from PCR. At the third step, simultaneous regression 

tAble 2. means and standard deviations of standard scores of d- kefs variables

D- KEFS variables (standard scores) M SD Range

tmt (completion time) condition 1: visual scanning 8.35 2.88 2–15

condition 2: number sequencing 6.46 2.20 1–13

condition 3: latter sequencing 6.87 2.39 1–14

condition 4: number–letter switching 6.62 2.89 1–14

condition 5: motor speed 8.09 2.90 2–15

a. Average of 5 conditions TMT 7.57 2.65 2–14

dft (correct design) condition 1: filled dots 7.85 2.72 1–19

condition 2: empty dots 7.02 2.71 1–17

condition 3: switching, filled/empty dots 7.07 2.41 1–16

b. Composite scaled score of 3 conditions 7.06 2.81 1–17

cwit (completion time) condition 1: color naming 5.88 2.80 1–17

condition 2: word reading 8.70 2.88 1–15

condition 3: inhibition 6.49 2.06 1–12

condition 4: inhibition/switching 7.09 2.73 1–14

c. Average of 4 conditions CWIT 7.04 2.61 1–14

cst condition 1: correct sort 4.28 1.63 1–13

condition 1: description score 4.61 1.83 1–13

d. Average of 2 individual CST scores 4.45 1.72 1–13

composite ef a + b + c + d (above 4 tests) 26.13 7.65 7–49

note. the bold type in every test is used to compute a composite ef score. cst = card sorting test; cwit = color word interference test; dft = 
design fluency test; ef = executive functioning; tmt = trail making test.
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analyses were calculated to predict aggression from 
both PCR and EF. Standardized regression weight 
calculated at the first step to predict aggression from 
PCR was considered the total effect of PCR on ag-
gression according to Baron and Kenny. After the EF 
was included in the regression equation at the third 
step, the effect of PCR on aggression was divided 
into two pathways. One pathway explained the direct 
effect of PCR on aggression, and the other pathway 
explained the indirect effect from PCR to EF and 
then from EF to aggression. At the fourth step, it was 
assessed whether the effect of PCR decreased (partial 
mediation) or become obsolete (full mediation), with 
EF still being the significant predictor in the third 
regression equation. Baron and Kenny (1986) recom-
mended a Sobel test for assessing the significance of 
indirect effect. So the analysis was further supple-
mented by Sobel z test to compare the direct and 
indirect effects and to explain the type of mediation.

results

Descriptive statistics (means, standard deviations, and 
reliability coefficients) of study variables are presented 
in Table 3. Cronbach’s α for all measures was very 
good, ranging between .84 and .87, supporting the 
internal consistency of the instruments. Correlations 
between four EF tests ranged between .42 and .30 
and were found to be statistically significant at a strin-
gent level (α < .001). Next, correlations between PCR, 
EF, and aggression were calculated and presented in 
Table 3. All correlations were statistically significant.
 The mediation effect was computed according 
to Baron and Kenny’s (1986) guidelines, by calcu-
lating a series of multiple regressions (Table 4). At 
Step 1, aggression was regressed onto PCR. Results 

revealed that PCR was a negative predictor of aggres-
sion (β = –.24, p < .001). At Step 2, EF was regressed 
onto PCR, confirming that PCR was a significant pre-
dictor of EF (β = .21, p < .001; B = .023, SE = .005). 
At Step 3, when aggression was regressed simultane-
ously onto both PCR and EF, results showed EF to 
be the significant predictor of aggression (β = –.26, 
p < .001; B = –.91, SE = .15), while controlling for the 
effect of PCR. Mediation is evident from this regres-
sion equation, as the original correlation between 
PCR and aggression was reduced from –.24 to –.19 
after inclusion of EF at the third step. This regres-
sion analysis was further supplemented by a Sobel z 
test to determine whether partial or full mediation 
was established and to compare the direct and indi-
rect paths (Preacher & Leonardelli, 2003). For this 
calculation, regression coefficients were entered in 
MedGraph, Internet version (Jose, 2013) to yield a 
significant partial mediation (Sobel z value = –3.68, 
p < .001). The zero- order correlation between PCR 

Table 3. descriptive statistics, α reliability, and correlation 
coefficient of study variables

No. of 
items M SD α

Correlation index

1 2 3

1 parent–child 
relationship

100 732.71 70.97 .87 — .21* –.24*

2 executive 
functioning

4 scales  26.13  7.65 .84 — –.30*

3 Aggression  55 188.89 27.02 .86 —

*p < .001.

tAble 4. regression Analyses following baron and kenny’s guidelines to show mediation effect

Predictors

Model 1 Model 2 Model 3

Aggression was regressed  
onto PCR EF was regressed onto PCR

Aggression was regressed  
onto both PCR and EF

B SE β B SE β B SE β

pcr –.09 .02 –.24* .02 .005 .21* –.07 .02 –.19*

ef — — — — — — –.92 .95 –.26*

r2 .06 .05 .12

model fit f(510, 1) = 29.42* f(509, 1) = 18.34* f(509, 1) = 34.15*

note. ef = executive functioning; pcr = parent–child relationship.
*p < .001.
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and aggression was reduced yet remained significant, 
which explains that EF mediates the association, but 
the type of mediation is partial (Figure 1). Partial me-
diation was also supported from the ratio of direct 
(–.19) and indirect paths (–.055); the direct path was 
large.

discussion

The primary aim of the present research was to inves-
tigate the direct and mediated associations between 
PCR, EF, and aggression in South Asian adolescents. 
The study was guided by Vygotsky’s model (1980) 
and his followers’ work (e.g., Carlson, 2003; Lewis & 
Carpendale, 2009) describing the impact of social fac-
tors and, in particular, of PCR in child and adolescent 
development. However, the study addressed these 
crucial questions using a culturally diverse sample. 
For assessing the direct and mediated relations be-
tween variables, Pearson correlations and Baron and 
Kenny’s (1986) criteria were followed. Thus, the pres-
ent study found a positive association between PCR 
and EF. However, it was found that both the PCR 
and EF were negatively associated with aggression.
 The first aim of the study was to predict EF 
from PCR. The study found a significant associa-
tion between PCR and EF, which aligns with exist-
ing theoretical (e.g., Lewis & Carpendale, 2009) 

and empirical work (Bernier et al., 2010). It is worth 
noting that although consistent with findings from 
Western samples, the current finding is particularly 
important given the cross- cultural differences in par-
enting across Asian and Western cultures (Nomura, 
Noguchi, Saito, & Tezuka, 1995). To the best of our 
knowledge, this is one of the first studies to examine 
the association of PCR with EF in a non- Western 
sample from a developing country such as Pakistan. 
This finding can be explained in another way: As 
the maturation of EF continues through adolescence, 
its development may become susceptible to critical 
environmental factors. Therefore, on transition to 
adolescence, development of regulatory capacities, 
inhibitory skills, and cognitive flexibility, which are 
the products of this stage, may be compromised in 
the context of unfavorable PCR.
 At the third step of the regression analyses, ado-
lescent aggression was simultaneously predicted from 
PCR and EF. Both factors negatively predicted ado-
lescent aggression. Aggression has been consistently 
reported to be negatively associated with good PCR 
in previous studies (e.g., Fatima & Sheikh, 2009; 
Harrist & Ainslie, 1998). Similarly, several studies 
have also found EF to be a negative predictor of ag-
gression (Cauffman, Steinberg, & Piquero, 2005; Fos-
ter et al., 1993; Séguin et al., 1999; Séguin, Arseneault, 
Boulerice, Harden, & Tremblay, 2002). Findings from 
the current study also support the hypothetical expla-
nation of neurocognitive differences between aggres-
sive and nonaggressive adolescents. Poor cognitive 
flexibility as assessed from switching on TMT, DFT, 
and CWIT may facilitate aggression by making the 
participant stick to one explanation of the event while 
remaining blind to all other explanations. Because of 
reduced inhibitory skill—an executive ability assessed 
from DFT and CWIT—adolescents may become un-
able to inhibit aggressive impulses. Also, because of 
poorly developed problem- solving ability, as assessed 
from CST, adolescents may also become unable to 
solve interpersonal conflicts. Succinctly, it appears 
difficult for a person with poorly developed executive 
skills to manage his or her behaviors in a meaning-
ful way during interactions with others, leading to 
interactional problems and aggressive behaviors.
 Finally, results from three series of regression 
analyses and supplemented by a Sobel z test duly 
supported the mediational hypothesis, indicating 
that effects of PCR on aggression are partly indirect 

FIgure 1. [A] illustrates the total effect of parent- child relationship on 

aggression. [B] illustrates the mediation effect. parent- child relationship is shown 

to effect aggression partially through executive functions. values shown are 

standardized regression coefficients.  

*p < .001
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and explained through EF. The findings describe that 
perceived quality of parent–adolescent relationships 
affects EF development during adolescence, which 
in turn significantly influences aggressive behavior. 
The findings from the current study are in line with 
a previous study by Eisenberg at al. (2001), which 
observed effortful control (an executive ability) me-
diating the association between positive parenting 
and externalizing tendencies in children. The present 
findings contribute to this previous knowledge by 
adding that EF continues to mediate the connection 
between PCR and acting out tendencies (aggression) 
while the transition from childhood to adolescence 
occurs. Notably, although there was a reduction in to-
tal effect of PCR on aggression from –.24 to –.19 in the 
third regression model, the effect of PCR remained a 
significant predictor. That suggests that although EF 
partially explains this effect, the larger driving force 
on aggression is PCR.
 Other possible models could also be tested in 
the current study. For example, PCR could mediate 
the link between EF and aggression, or aggression 
could mediate the link between EF and PCR. The 
model in the current study seems justified in different 
ways, however. First, PCRs are transforming during 
adolescence as a function of conflict between the ado-
lescent’s need for autonomy and parental monitor-
ing (Dacey & Kenny, 1997; Doyle et al., 2004) and 
may become critical enough for the late- developing 
prefrontal cortex to be vulnerable to problems in 
the PCR (Schroeder & Kelley, 2009). Additionally, 
according to prefrontal dysfunction theory, the late- 
developing prefrontal cortex is overloaded by the 
early emergence of social, emotional, and autonomy 
needs of early adolescents, making them vulnerable 
to aggressive behaviors because of their poorly devel-
oped inhibitory processes (Raine, 2002). Conversely, 
adolescents with proper EF development as facilitat-
ed by a good PCR can manage their violent impulses. 
It has been found that smooth, loving, and supporting 
relationships help in a successful transition toward 
adolescence, as supported by the levels- of- processing 
model (Kobak & Esposito, 2002). Moreover, although 
the direction of the relationship can be opposite from 
adolescent aggressive behavior to affect the PCR, par-
ents are the more powerful agents in controlling the 
relationship with their children (Kochanska & Aksan, 
2004). Empirical support to the current neurocogni-
tive model is provided by Eisenberg and colleagues 

(2001). The researchers tested this model in children, 
whereas the current study extended this model to 
assess the sample of adolescents. These researchers 
found support for the direct model for the association 
of parental warmth and emotional expressivity with 
externalizing problems through regulatory skills but 
could not find support for the reverse model for the 
causal effects of children’s functioning on parenting.
 The study has several methodological strengths 
over earlier studies in discovering neurocognitive 
processes relating PCR to adolescent aggression. 
First, assessment of EF was made by using a valid, 
standardized, and reliable test battery rather than a 
test of general cognitive skills. Second, the current 
study collected data from a large sample of South 
Asian adolescents from the fifth biggest city in South 
Asia, increasing the generalizability of the findings. 
Third, the current sample is not restricted to a clini-
cal population; rather, the study represents normal 
functioning adolescents living in homes. Previously, 
issues of normal community adolescents were not 
given due consideration, particularly, in the Asian 
region, the population group that is more prone to 
violence exposure at home (Pinheiro, 2006). Fourth, 
in the present study PCR quality was measured from 
the adolescent’s perspective because adolescents’ 
self- reports are of great importance to understand-
ing PCRs, as suggested by previous researchers. Fi-
nally, in accordance with the recommendations by 
Rothbaum and Weisz (1994), the present study has 
considered multiple aspects of PCR to gain a com-
plete understanding of the construct.
 Nevertheless, interpretation of current findings 
should be done with caution because of the cross- 
sectional design of this study. Cross- sectional design 
does not allow us to make causal inferences. As far 
as mediation is concerned, Holmbeck (1997) argues 
that the association of predictor to outcome variable 
through mediator may not necessarily be causal, and 
the same can be said for indirect effects. Also, Baron 
and Kenny (1986) described significant correlations 
between predictor, mediator, and criterion variables 
to be necessary requirements for mediation. Another 
limitation is the role of shared genetics between par-
ents and children. EF is a construct that has been 
shown to have some degree of overlap between par-
ents and children. Therefore, it is difficult to fully 
trust that the results implicating parenting in EF are 
truly due to the environment or the shared genes. 
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However, this question goes beyond the scope of this 
study and can be comprehensively studied by biolo-
gists. Also, a comparative effect of EF as a mediator 
between PCR and aggression across childhood and 
adolescence remains a question awaiting the attention 
of future researchers.
 In sum, this study makes a contribution to current 
knowledge by testing neurocognitive route mecha-
nisms associating PCRs with aggressive behavior. 
Findings support and further extend the impact of 
PCRs on EF and aggression development in a non-
clinical, non- Western sample. Findings imply the ne-
cessity of interventions aiming to improve the relation-
ship of parents with their growing adolescents from 
South Asia, where family violence rates are the highest. 
Policies can be implemented to provide parents with 
training to recognize the sensitivity of this stage and 
the importance of EF in real- life situations. Parents 
can be trained to implement some useful strategies 
to improve or at least facilitate the proper develop-
ment of EF because evidence suggests that EF can be 
promoted through training (Diamond & Lee, 2011). 
Aggression prevention programs should be designed 
in a way to provide training to both parents and ado-
lescents, for their emotional grooming and adjustment.
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