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Abstract

Background

Corporal punishment (CP) is still a common practice in schools globally. Although illegal,
studies in South Africa report its continued use, but only a few have explored factors associ-
ated with school CP. Moreover, extant studies have not shown the interrelationships
between explanatory factors. This study aimed to determine the prevalence and factors
associated with learners’ experiences, and to examine pathways to the learners’ experi-
ences of CP at school.

Method

3743 grade 8 learners (2118 girls and 1625 boys) from 24 selected public schools in
Tshwane, South Africa, enrolled in a cluster randomised controlled trial evaluating a multi-
component school-based intervention to prevent intimate partner violence, and completed
self-administered questionnaires. We carried out descriptive analysis, simple linear and
structural equation modelling to examine factors and pathways to the learners’ experience
of CP at school.

Results

About 52% of learners had experienced CP at school in the last 6 months. It was higher
among boys compared to girls. Experience of CP at school amongst learners was associ-
ated with learner behavior, home environment, and school environment. Learners from
households with low-socio economic status (SES) had an increased risk of CP experience
at school. Amongst boys, low family SES status was associated with a negative home envi-
ronment and had a direct negative impact on a learner’s mental health, directly associated
with misbehavior.

Conclusion

CP in public schools in South Africa continues despite legislation prohibiting its use. While
addressing learner behaviour is critical, evidence-based interventions addressing home and
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school environment are needed to change the culture among teachers of using corporal
punishment to discipline adolescents and inculcate one that promotes positive discipline.

Introduction

While the use of a physical methods of discipline, also referred to as corporal punishment (CP)
at school is banned and no longer an issue in European countries; it continues to be prevalent
in a third of the world’s countries, despite evidence regarding its harmful physical, mental and
behavioural effects on the child [1, 2]. The global prevalence of CP in schools ranges between
13%- 97% of learners who reported experience of CP at school [1]. Learners continue to expe-
rience CP in most countries in Sub-Saharan Africa despite legislation prohibiting its use [1, 2].
The South African Schools Act No 84 of 1996 states that no person may administer CP to a
learner at school [3]. Any person who administers corporal punishment at school is guilty of
an offence and liable on conviction to a sentence which could be imposed for assault [3]. Cor-
poral punishment has been an integral part of schooling for most teachers and learners in
twentieth century South African schools, characterized by a legacy of authoritarian education
practices under Bantu education, and a belief that CP is necessary for orderly education [4].
The ending of apartheid and the establishment of a human rights culture in the 1990s laid the
foundation for legislation aimed at ending use of CP in schools in South Africa [4].

South Africa is a highly inequitable society and this inequality is reflected in the historically
complex two-tier education system namely, the middle class, private schools and the public
schools [5]. The middle class, formerly white schools no longer use corporal punishment as a
discipline method [4]. However, in public schools, use of corporal punishment is still common
practice [6, 7]. In most public schools, classrooms are overcrowded and under-resourced, and
teachers are often under-qualified and overworked [8, 9]. Teachers feel disempowered and ill-
equipped with viable alternative discipline methods to maintain a safe and secure environment
which facilitates learning [6]. A national study conducted in 2012 showed that 49.8% of the
5939 learners had been caned or spanked by a teacher or principal in South African schools
[10]. Use of CP in public schools in South Africa is a nation-wide problem that warrants fur-
ther targeted research to inform prevention and responses [10].

Studies have been conducted to understand the reasons underlying the continued use of CP
in schools in South Africa. CP is administered for both serious and minor offences such as
being absent from school or not doing homework, not knowing the answer to the questions
asked by teachers in class, caring a gun at school, and for talking or disrupting a lesson in class
[6, 11]. Many teachers believe that CP is an effective method of correcting deviant behaviour
and maintaining discipline in the classroom [12, 13].

While previous research has focused on determining the prevalence of learner experiences
of CP in schools, limited research has focused on understanding what increases the risk of
individual learners experiencing CP at school in South Africa. To contribute to this knowledge
gap, we present analysis of quantitative baseline data collected from grade 8 learners who
enrolled in a Skhokho Supporting Success randomised controlled trial (RCT) [14, 15]. The
analysis aimed to determine the prevalence of CP experienced by learners in selected public
schools in the last 6 months, and to examine factors associated with their experiences of CP at
school. Using structural equation modelling, we elucidated pathways to the learners’ experi-
ence of CP at school. Understanding risk factors for learners’ experience of CP at school may
provide much needed evidence to inform interventions to curb the continued use of CP by
teachers.
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Factors associated with experience of corporal punishment at school

Evidence from South Africa and elsewhere suggests that school CP is undergirded by a myriad
of individual, school, family and broader community level risk factors [10, 16]. In a study con-
ducted in Khayelitsha, a peri urban township in the Western Cape province in South Africa
found that the transgressions that led to CP at school included not doing school or home
work, coming late from break, not listening to teachers, giving wrong answers in class and
making noise [7]. Boys were more likely to experience CP both at school and at home [16].
Learners who perform poorly at school are likely to be beaten by their teachers and by parents
and caregivers at home with the aim to encourage improved academic performance [17].
Other studies suggest that children subjected to CP may engage in more aggression and misbe-
havior than those who are not [18, 19]. A large body of research on CP is on learners, and
addresses the question of what makes them vulnerable, yet behaviour of teachers and what
makes some teachers to use CP is also important. Research has shown that teachers who are
overwhelmed with personal problems and believed that CP was effective in managing behavior
in the classroom were likely to use CP against learners at school [20]. Contextual factors
including low socio-economic class, ethnicity and race of learners were associated with experi-
ence of CP in public schools in the United States of America [21].

Family background, in particular, low socio-economic status is associated with experience
of CP at school [16]. Children who experience financial lack, who are exposed to violence, and
those who do not receive affection and love from home are likely to misbehave and to experi-
ence CP at school [20]. Food insecurity is also a risk factor directly associated with the experi-
ence of school CP amongst boys and girls [16]. Buller, Hidrobo [22] found that food insecurity
and violence exposure is linked to increased levels of household stress over the lack of
resources, which further leads to the use of corporal punishment.

There are broader community and societal influences to children’s experiences of CP. In
communities where use of harsh discipline strategies is acceptable and where CP is perceived
as effective in controlling behaviour, learners tend to be at increased risk of experiencing CP
[23, 24]. Learners experiences of CP is also higher when the use of corporal punishment is jus-
tified to maintain discipline and to enable academic success [25, 26]. Related to this belief, is a
positive correlation between one’s experience of CP during childhood, and the approval of its
use as an adult [7, 25]. Childhood experience of CP legitimates violence by the stronger against
the weaker and increases the chance of the child becoming violent [10, 27]. Exposure to vio-
lence and traumas in childhood which involves physical punishment has been found to
increase the likelihood of being victimised or becoming a perpetrator in adulthood [28, 29].
While use of CP is illegal in South Africa, there has been limited concerted effort to enforce the
law, ensuring that those who continue to use CP are convicted of an offense; and training of
teachers on alternative methods of classroom management and discipline has been inadequate
[30, 31]. Given this background, it is important that we understand why some children are
more likely to experience CP than others.

Methods
Study design

The Skhokho Supporting Success primary prevention study was a cluster randomized con-
trolled trial (RCT) that sought to develop and evaluate a multi-faceted school-based interven-
tions to prevent intimate partner violence [14, 15]. The evaluation sought to show a reduced
IPV incidence among learners in the intervention arm. The trial was conducted in 2015 and
2016 among secondary public schools located in Tshwane District, Gauteng Province, South
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Africa [14, 15]. Schools were randomized into three arms. The first arm received school
strengthening including support for life orientation teaching (life skills, and guidance and
counselling) and parent teenager relationship intervention; the second arm comprised of the
school strengthening intervention only (including support for life orientation teaching); and
the control arm received no intervention. The school strengthening intervention involved
strengthening the institutional capacity of the school in teaching and practice of positive disci-
pline, life skills and human rights and responsibilities [14, 15]. There were no significant differ-
ences in the number of learners and teachers in class.

Schools were selected if they were enrolling Grade 8 learners in 2014. All Grade 8 learners
in 24 purposively selected English medium State secondary schools within a 50km radius from
Pretoria City were eligible to participate in the study. While most (21 of 24) schools were
located in black townships including Mabopane, Soshanguve, Hammanskraal, and Mamelodi,
Winterveld and Atteridgeville, two were located in the central business district of Pretoria and
one in Laudium, a predominantly Indian community [15]. Participants were recruited
between February and April 2014.

Ethical considerations

The South African Medical Research Council Ethics Committee gave ethics approval for the
trial. Permission to work in schools was given by the Gauteng Department of Basic Education
(DBE), at the provincial and district level. Permission was also granted by the school principals
in the 24 schools. The information letter detailing the nature and purpose of the study, the
interventions, participants, what the project would offer to schools, risks and benefits of partic-
ipating in the study, project timelines, and rights of participants was provided to principals.
School principals were also informed that all data generated from the study will be kept confi-
dential and that research reports and articles which will be submitted in scientific journals will
not include any information that may identify the school or any of the educators, learners,
school governing body officials and parents. All Grade 8s from the 24 schools were eligible to
participate in the trial. Participants (learners) gave written assent and consent was obtained
from their parents or caregivers before they were enrolled in the trial. All learners in Grade 8
in the participating schools were given a pocket booklet with phone numbers of local profes-
sional services which offer help on psychosocial, violence and substance abuse and other chal-
lenges. Any learner who specifically identified him or herself as in need of help during the
study period was, with her consent, taken by teachers to a relevant local service, as per DBE
standard practice. There was no financial re-imbursement for participating in the trial. The
trial is registered on ClinicalTrials.gov as NCT02349321. The combined total school enrolment
was 6076 of which 4095 (67.4%) obtained consent from the parents or caregivers to participate.
Of the 4095, 3811 (93.1%) provided assent and participated in the trial. The percentage of
learners in each school that did not complete the survey (incomplete surveys) ranged from
0.6% to 7.0% (mean 3.8%, SD 1.81).

Data collection

A survey was conducted using a self-administered questionnaire loaded in personal digital
assistants (PDAs). The questionnaires were presented in English and two local languages spo-
ken in the study area, SeTswana and SePedi. A participant could choose to use any of the three
languages, either through text or voice to complete the questionnaire. Participants privately
completed the survey in class and could ask for help from trained fieldworkers who oversaw
the data collection process. After the survey, the data were uploaded to a secure server only
accessible to the investigators and downloaded for cleaning and analysis [14, 15].

PLOS ONE | https://doi.org/10.1371/journal.pone.0254503  August 12, 2021 4/15


https://doi.org/10.1371/journal.pone.0254503

PLOS ONE

Prevalence and factors associated with experience of corporal punishment in public schools in South Africa

Table 1. Description of the factors that influence experience of corporal punishment at school.

Latent factor Measures Description of variables

Home Male and female care-giver kindness/ An additive score from 7 items, measured on a 5-point likert scale (strongly agree (1), agree (2), disagree

Environment support (3), strongly disagree (4), no caregiver (5)). Example item “My mother/ female caregiver does everything
she can to support me.”

Caregiver-learner communication. An additive score from 4 items, measured on a 5-point scale (everyday, each week, at least once a month,
sometimes but not each month, never). Example item “How often does one of your parents or caregivers
ask how you are feeling or whether anything bothers you?”

Learner’s experience of physical An additive score of 3 items derived from the Child Trauma Questionnaire [32]. Example item “I have

punishment. been punished at home by being beaten every day or every week” with responses as—in past 6m,
between 6m and 12m, before the last 12m, never.

Learner’s experience of neglect in the An additive score of 2 items derived from the Child Trauma Questionnaire [32]. Example item “T have

home. spent time outside the home and none of the adults at home knew where I was”, with responses as—in
past 6m, between 6m and 12m, before the last 12m, never.

Learner’s Learner’s substance use (alcohol or An additive score from 2 item on learner’s alcohol use or drug use. Example item:
behaviour drugs) “How often do you usually drink alcohol?”, with responses as: every week, every month, less than once a

Learner’s sexual behaviour

Misbehaviour

month, less than once in a year, never.

An additive score derived from question on whether learner has ever dated, is having sexual
relationships, is involved in transactional sex and the number of sexual partners ever had.

An additive score derived from 5 items measured on a 4-point scale. Example item: “How often have you
been involved in a fight with knives?”, with responses as: never, once, 2-3 times, more often.

School climate Care-giver’s attitude to learner’s school | One item measure on learner’s perception of care-giver attitude to schoolwork (My parents or care

work givers do not care how well I do at school), measure on a 4-point scale (Strongly agree-strongly disagree).
Learner’s perception of teachers’ An additive score of 7 items measuring the learner’s perception of teachers’ behavior, each item
behaviour measured on a 4-point scale (strongly agree- strongly disagree). Example item: “Teachers are often late

for class or miss lessons”.

Learner’s attitude to other learners and | An additive score derived from 3 items on learner’s bullying attitude, each item measured on a 4-point

teachers (bullying)

https://doi.org/10.1371/journal.pone.0254503.t001

scale. Example item: “I like to make life difficult for our teachers by doing what I feel like no matter what
they say”

Conceptual model and measures

This paper presents an analysis from the baseline data from the Skhokho. The binary outcome
is the learner’s experience of CP at school, derived from responses to one item: ‘In the past 6
months were you ever beaten by a teacher?’, with a ‘yes or no’ response.

Our hypothesized conceptual model looks at the inter-relationship between a learner’s
home environment, mental health, attitude to schoolwork, learner behavior, and experience of
CP at school. These factors are derived from several measures as summarized in Table 1. Our
conceptual model is based on the hypothesis that a learner’s experience of CP at school is
linked to their school environment (influenced by learner’s attitude and behavior at school,
their perception of their teacher’s behavior and the attitude of their caregivers towards school
work). The school environment is linked to home environment and mental health. The home
environment is related to the family’s socio-economic status, therefore we derived a socio-eco-
nomic status score using the learners’ parents/caregiver employment status, type of housing
learner was living in, and amount of pocket money given to learner in a week (measured on an
ordinal scale). We also hypothesized that learners’ negative experiences at home (physical pun-
ishment, neglect or poor communication with caregivers), their behavior (substance use, sex-
ual behavior and misbehaviour, and their attitudes (towards schoolwork and towards
teachers) were influenced by their age. Our hypothesized conceptual model is shown in Fig 1:

Data analysis

We used baseline data from the trial, and we applied data analytical procedures which took
into account the school clustered sampling design and the cross-sectional nature of the
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Fig 1. Hypothesized conceptual model for experiencing corporal punishment at school.

https://doi.org/10.1371/journal.pone.0254503.9001

baseline survey. This was an analysis of the baseline data from a cluster RCT design, with par-
ticipants clustered within schools. We carried out descriptive analysis on all potential explana-
tory factors associated with learner’s experience of CP at school as described in our conceptual
model. We used logistic regression to assess the relationship between experience of CP at
school and all individual measures described in Table 1, and also assessed the correlation
amongst the measures. We then assessed how the measures loaded unto our hypothesized
latent constructs as defined in Table 1 and in Fig 1. We utilized various fit indices such as the
(1) Comparative fit Index (CFI), (2) Tucker-Lewis Index (TLI), and Root Mean Square Error
of Approximation (RMSEA), to assess how well the measurement model fitted to the observed
data. For each factor, we allowed the variables to correlate freely and we also assessed the rela-
tionship between our outcome and each latent factor. All the 3 latent factors had high factor
loadings and very good fit indices (CFI>0.95, TLI >0.95 and RMSEA <0.05). We then per-
formed a Latent Path Analysis by applying general structural equation modelling techniques to
assess the inter-relationships between the corporal punishment binary outcome, the latent
constructs and other measured factors as hypothesized in our conceptual model.

The analyses were done separately for boys and girls and the final structural models are pre-
sented in Figs 2 & 3. The overall goodness of fit for the final models were good (for boys:
CFI = 0.960, TLI = 0.930, RMSEA = 0.0434, for girls: CFI = 0.968, TLI = 0.938,
RMSEA = 0.044). Due to having a combination of categorical and discrete measures in the
models, we used weighted least squares mean and variance estimators (WLSMV) to estimate
the simultaneous equations. The method handles missing data by using available data to esti-
mate model parameters. Analyses were carried out in Mplus 8.6 software package (Muthen &
Muthen, Los Angeles, CA 90066).

Results

The total number of learners enrolled in grade 8 in the 24 schools in 2014 when recruitment
was done was 6076. A total of 4095 learners had parental consent to participate in the study,
and 3811 gave learner assent, agreeing to participate. Of the 3811, 3743 completed the baseline
survey: 2118 girls (56.6%) and 1625 boys (43.4%). Fourteen percent of boys and six percent of
girls were 15 years and older. Most of the learners (69%) lived in a brick house and almost half
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Mental Health 0:0:15)

Learner
Behavior

-0.20(-0.07) 0.18(0.35)

0.44(0.79)

Family Corporal
socio-economic punishment
status 6:2710.52) experience

-0.65(-0.12)

Home
Environment

0.01(0.28) AG;;JI

Environment

Fit indices:
CFI=0.961 TLI=0.930 RMSEA=0.043

Path Coefficients = Unstandardized(Standardized)

Fig 2. Pathways to experiencing corporal punishment at school among boys.

https://doi.org/10.1371/journal.pone.0254503.g002

(46%) lived with both biological parents. One in seven learners (14.5%) did not live with their
biological parent. Forty-seven percent of the learners were living with an unemployed care-
giver. More boys (47%) than girls (39%) belonged to a club or society. Most girls (90%) were
actively involved in church compared to 85% of boys. Sixty percent of learners had ever dated,
and six percent had used alcohol and drugs. Boys were more likely to have dated, to use alcohol
or other substances (Table 2).

One in five learners (20.6%) had repeated a grade, and boys (28.1%) were more likely to
have done so compared to girls (14.9%). Fifty-two percent of learners had experienced CP
from teachers at school, and 44.8% from parents or caregivers at home in the last 6 months
with levels of experience higher among boys compared to girls. More than half (60.5%) of boys
had experienced CP at school and 48.3% at home, while 46.3% of girls experienced CP at
school and 42.3% at home in the 6 months preceding the interview.

Mental Health 0.02(0.25)

Learner
Behavior

0.22(0.41) 0.60(0.65)

Family Corporal
socio-economic punishment
status experience

-0.73(-0.14)

0.98(0.34)

Home
Environment

0.011(0.25)

School
Environment

Fit indices:
CFI=0.968 TLI=0.938 RMSEA=0.044

Path Coefficients = Unstandardized(Standardized)

Fig 3. Pathways to experiencing corporal punishment at school among girls.

https://doi.org/10.1371/journal.pone.0254503.9003
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Table 2. Sample characteristics and school corporal punishment experience by sex of learners.

ALL BOYS GIRLS
N n % n %
Age of learner
< =12yrs 790 248 15.26 542 25.59
13yrs 1871 739 45.48 1132 53.45
14yrs 728 408 25.11 320 15.11
> = 15yrs 354 230 14.15 124 5.85
Type of housing
Brick house/flat 2587 1128 69.5 1459 68.92
Wendy/cottage 601 263 16.2 338 15.97
Informal settlement 552 232 14.29 320 15.12
Race
Black 3437 1480 91.4 1957 92.5
Other 297 139 5.6 158 7.5
Club/society membership 1585 758 46.76 827 38.99
Active church member 3283 1371 84.53 1912 90.23
Biological mother main woman in house 2869 1228 75.66 1641 77.41
Biological father main man in house 2035 929 57.27 1106 52.24
Biological parents at home:
None 541 227 14.02 314 14.83
Mother only 1339 547 33.79 792 37.39
Father only 142 69 4.26 73 3.45
Both father & mother 1715 776 47.93 939 44.33
Caregiver employment
None 1745 800 49.41 945 44.62
Female caregiver only 856 372 22.98 484 22.85
Male caregiver only 546 223 13.77 323 15.25
Both male and female caregiver 590 224 13.84 366 17.28
Ever-dated 2249 1140 70.72 1109 52.46
Repeated Grade 770 455 28.12 315 14.89
Substance or alcohol use 212 137 8.5 75 3.55
Experienced corporal punishment at school in past 6 months 1953 974 60.5 979 46.33
Experienced physical punishment at home in past 6 months 1675 781 48.27 894 42.25

https://doi.org/10.1371/journal.pone.0254503.t1002

Table 3 shows the relationship between experiencing CP at school and individual measures
of the different latent constructs. Experiencing CP at school was associated with all individual
measures of learner behavior (substance use, sexual behavior, and misbehaviour), and with all
individual measures of home environment (caregiver communication score, caregiver kind-
ness score, corporal punishment score and learner’s neglect score), for both boys and girls.
Less communication between caregiver and learner was associated with increased risk of
experiencing corporal punishment. Caregiver unkindness was associated with increased risk
of experiencing corporal punishment. Similarly, learners who experienced physical punish-
ment at home were more likely to experience corporal punishment at school. Being neglected
at home was associated with increased risk of experiencing corporal punishment at school.
There were significant relationships between experiencing CP at school and individual mea-
sures of caregiver attitude to school work amongst girls. Caregiver’s negative attitude towards
learner’s school work was associated with learner’s experience of corporal punishment at
school. Caregiver’s attitude to school work was not associated with experiencing CP amongst
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Table 3. Bivariate logistic regression of learners’ experience of corporal punishment at school and their behavior, home and school environment.

BOYS GIRLS
No corporal Corporal punishment No corporal Corporal punishment
punishment punishment
Learner’s behavior Mean score Mean OR(95%CI) | p-value Mean score Mean OR(95%CI) | p-value
score score
Substance use score (high = more use) 0.57 0.90 | 1.15(1.04- 0.009 0.31 0.48 | 1.17(1.09- | <0.001
1.28) 1.26)
Misbehaviour score(high = more misbehaviour) 6.08 6.89 | 1.15(1.10- | <0.001 5.67 6.06 | 1.15(1.09- | <0.001
1.21) 1.20)
Sexual behavior score (high = more involved) 2.45 3.13| 1.11(1.07- | <0.001 1.53 1.8 1.37(1.18- | <0.001
1.15) 1.60)
School environment
Caregiver attitude to school (high = negative 1.59 1.59 | 1.00(0.87- | 0.962 1.41 1.56 | 1.23(1.11- | <0.001
attitude) 1.14) 1.36)
Learner’s perception of teacher behavior score 19.28 21.42 | 1.06(1.04- | <0.001 183 20.4| 1.07(1.05- | <0.001
(high = negative perception) 1.08) 1.09)
Learner’s bullying score (high = more bullying) 5.51 5.86 | 1.06(1.02- | 0.005 4.82 5.23 | 1.09(1.04- | <0.001
1.10) 1.13)
Home environment
Caregiver kindness score (high = unkind) 11.64 12.24 | 1.03(1.01-| 0.016 11.66 12.35| 1.03(1.01- | 0.001
1.05) 1.05)
Caregiver communication score (high = poor 7.57 7.96 | 1.03(1.01-| 0.024 7.09 7.88 | 1.06(1.04- | <0.001
communication) 1.06) 1.09)
Physical punishment at home score (high = more 1.27 2.07 | 1.15(1.10- | <0.001 1.21 1.98 | 1.15(1.11- | <0.001
punishment) 1.21) 1.19)
Neglect (high = more neglect) 2.86 3.14| 1.11(1.04- 0.004 2.48 2.69 | 1.15(1.07- | <0.001
1.20) 1.23)
Other factors
Socio-economic status score (high = better SES) 6.26 6.05 | 0.93(0.86- 0.092 6.14 5.95| 0.94(0.88- 0.038
1.01) 0.99)
Depression score (high = more depression) 3.8 4.66 | 1.04(1.02- | <0.001 3.71 431 | 1.03(1.01- 0.004
1.06) 1.05)

https://doi.org/10.1371/journal.pone.0254503.t003

boys. High household SES was associated with decreased risk of CP experience while depres-
sion was associated with increased risk of CP experience.

Fig 2 and Table 4 shows the pathways leading to boys’ experience of CP at school. The
structural equation model shows a direct effect of family SES on the learner’s home environ-
ment, with low family SES status associated with negative home environment (8 = -0.12, p-
value<0.001). Low family SES status also has direct negative impact on a learner’s mental
health (B = -0.07, p-value = 0.012). The home environment has direct impact on learner’s men-
tal health (B = 0.35, p-value<0.001) and their behavior at school (to school work or towards
educators or peers) (B = 0.28, p-value<0.001). The model also shows a significant impact of
learner’s mental health on their general risky behavior (substance use, misbehaviour) (B =
0.15). For the boys, their misbehavior affects their relationship with their parents or caregivers
at home (f = 0.52, p-value<0.001). As hypothesized, learner’s experience of CP at school is
influenced mainly by their school environment (teacher behavior, learner’s behavior towards
teacher’s and other learners, and parents or caregiver’s attitude towards schoolwork) (§ = 0.28,
p-value<0.001).

Fig 3 and Table 4 show the pathways leading to girls’ experience of CP at school. The path-
ways are similar to boys as was hypothesized but with some minor differences. For girls,
despite showing negative impact of low family SES on mental health, this relationship was not
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Table 4. Pathways to experiencing corporal punishment at school for boys and girls.

BOYS GIRLS
Path Unstd.Coef(95%CI) Std.Coef. p-value | Unstd.Coef(95%CI) Std.Coef. p-value
Family socio-economic status— Home environment -0.65(-0.78 - -0.53) -0.12 <0.001 -0.73(-0.85 - -0.61) -0.14 <0.001
Family socio-economic status— Mental Health -0.20(-0.36 - -0.05) -0.07 0.012
Home environment— Mental Health 0.18(0.11-0.25) 0.35 <0.001 0.22(0.14-0.31) 0.41 <0.001
Mental Health — Learner behavior 0.02(0.01-0.04) 0.15 0.001 0.02(0.016-0.026) 0.25 <0.001
Learner behavior — Home environment 6.27(3.20-9.34) 0.52 <0.001

Home environment — Learner behavior

0.03(0.02-0.04 0.56 <0.001

)
Home environment — School environment 0.01(0.01-0.02) 0.28 0.001 0.011(0.003-0.018) 0.25 0.005
Learner behavior — School environment 0.44(0.31-0.56) 0.79 <0.001 0.60(0.45-0.75) 0.65 <0.001
School environment — Experiencing corporal punishment 0.63(0.45-0.81) 0.28 <0.001 0.98(0.77-1.18) 0.34 <0.001
ii) Variances
Mental Health 20.9(19.3-22.4) 0.83 16.8(15.8-17.7) 0.84
Home environment 62.9(7.5-118.4) 0.68 64.5(18.2-110.8) 0.98
School environment 0.01(-0.03-0.05) 0.05 0.04(0.02-0.06) 0.30
Learner behavior 0.59(0.46-0.72) 0.93 0.07(0.06-0.09) 0.51
iii) R-squared for Latent factors
Home environment 0.322 0.022
School environment 0.951 0.697
Learner behavior 0.072 0.488

Unstd.Coef = Unstandardized coefficients. Std.Coef = Standardized coefficients.

https://doi.org/10.1371/journal.pone.0254503.t004

significant. But consistent with boys, there was a strong relationship between home environ-
ment and learner’s mental health (B = 0.41, p-value<0.001), learner’s school climate (teacher
behavior, learner’s behavior towards teachers and other learners, and parents or caregiver’s
attitude towards schoolwork) (B = 0.25, p-value = 0.005), and their misbehavior (B = 0.56, p-
value<0.001). Boys mental health has impact on their general misbehavior (substance use and
general misbehaviour) (B = 0.15, p-value<0.001). As hypothesized and consistent with boys,
girls’ experience of CP at school is influenced mainly by their school environment (teacher
behavior, learner’s behavior towards teachers and other learners, and caregiver’s attitude
towards schoolwork) (B = 0.34, p-value<0.001).

Discussion

This study aimed to describe the prevalence, factors associated with, and pathways to
experiencing CP at school in the past six months. We found a high prevalence of CP experi-
enced by learners at school, with more than half (52%) of the learners reporting CP experience
in the past six months. The findings of this study highlight a slightly higher prevalence com-
pared to that found in a national study (49.8%) conducted in 2012 [10], and confirm that CP
of learners in public schools persists, despite it being outlawed over 20 years ago [13, 25]. Boys
were more likely to experience CP at school compared to girls. This finding is consistent with
findings of research from other countries which have shown gender differences in the experi-
ence of CP at school [16, 33]. Boys are perceived as naughty and mischievous compared to
girls, which explains why they are more likely to experience CP [34, 35].

Our data has shown that the risk factors associated with learner experience of CP at school
includes learner’s behaviour, home environment, school climate, and other factors including
family’s SES and learner’s mental health. For learners, irrespective of gender, school
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environment (i.e. caregiver’s attitude towards school work, learner’s perception of teacher
behaviour and learner bullying score) has a direct association with learner experience of CP.
Learners’ negative perceptions towards teacher behaviour were associated with experiencing
CP at school. Current evidence suggests that this relationship could go either direction. For
example, some studies have shown that, for learners, having negative perceptions towards
teacher behaviour increases the risk of experiencing CP at school, whereas others have shown
that CP at school leads to learners’ negative perception towards teacher behaviour [36, 37].
The cross-sectional nature of the data analysed was a limitation to establishing temporality.
However, our use of structural equation modelling enabled us to establish the pathways and
inter-relationships of variables.

Even though in the bivariate analysis we found an association between sexual behaviour,
substance use, bullying and CP at school; overall, no direct association was found between
learner behaviour and CP at school in the multivariate analysis. For boys, learner behaviour
had direct effects on home and school environment while among the girls, learner behaviour
had direct effects on school environment only. School environment was the key factor associ-
ated with experience of CP for boys and girls, and this relationship was mediated by other fac-
tors including learner behavior and home environment. Addressing learner experience of CP
at school requires that we not only focus on learner behaviour, but also on the home and
school environments which have a direct association. As hypothesized, our data have shown
that the home environment (exposure to physical violence, neglect and lack of caregiver kind-
ness and support) has an indirect relationship with experience of CP at school, mediated by
the school environment. Amongst girls, the home environment has a direct association with
learner behaviour, which has an influence on the school environment, and experience of CP at
school. This finding can be explained by the gender role expectations amongst girls compared
to boys in some South African homes [38]. Some caregivers do not prioritize nor support edu-
cation of girls who are mainly occupied by household chores in the home [39]. Young girls are
socialised to clean, cook, take care of the children and to manage other household responsibili-
ties in the home compared to boys [38, 40]. As such, most girls spend more time doing house-
hold chores than school-work when they are at home [39, 41]. Furthermore, the lack of
caregiver support, and experience of neglect can contribute to misbehaviour which attracts CP
at home and school. For many children, home life that is characterized by a parenting style
which supports the use of CP as an effective method of managing behaviour is more likely to
spillover to the school, with some parents or caregivers expecting teachers to use CP at school
[4, 11, 13].

Studies have shown that boys are more likely to misbehave which results in intolerance and
negative caregiver and teacher attitude towards them [42, 43]. With lack of support from both
the parent or caregiver and the teacher, boys are more likely to perform poorly at school, with
the poor performance attracting experience of CP [17, 44]. The association between lack of
parental or caregiver involvement and poor academic performance in learners has been dem-
onstrated in the literature [45-47]. Experience of school CP amongst boys could be aimed at
correcting their behaviour, based on the belief that physical punishment is effective in correct-
ing deviant behaviour of children [4]. However, there is no consensus in the literature about
the effectiveness of CP as a deterrent of misbehavior amongst learners. A study conducted in
South African high schools in Soweto found that learners had become so insensitive to the
physical pain inflicted through CP that their misbehavior was exacerbated rather than being
curbed by it (Ngubane et al., 2019). The intolerance of boys’ misbehaviours could be emanat-
ing from caregivers’ and teachers’ limited capacity to manage misbehavior in children [48].
Corporal punishment could be the only corrective strategy familiar to caregivers at home, and
teachers at school. As CP is illegal both in the home and at school in South Africa, programs
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for caregivers and teachers aimed to build capacity on using positive disciplining strategies are
needed to end the use of CP [3, 49].

Furthermore, our findings have shown that the home environment was directly associated
with learner’s mental health and learner behavior amongst girls. Learners who experience lack
of care and support, and neglect at home are likely to experience poor mental health, which
contributes to learner misbehaviour. Our study has shown that the influence of home environ-
ment and mental health also connects through family SES amongst boys. A gender effect of
socio-economic status was also observed in other studies [50]. Interventions that address poor
mental health are important for developmental wellbeing and academic performance of learn-
ers. A number of studies have highlighted the importance of caregiver involvement in improv-
ing both academic and mental health outcomes amongst adolescents [51-53]. A positive
family environment, and caregiver emotional support is associated with improved educational
outcomes, social functioning and coping amongst adolescents [53, 54]. Adolescents with men-
tal well-being possess problem-solving skills, social competence and a sense of purpose, which
makes them resilient and more able to thrive in adverse circumstances [52].

The study had limitations in that the findings only represents the 24 schools included in the
research, and cannot be generalized to other schools in Gauteng. Data used in this analysis
formed part of the baseline assessment of the Skhokho RCT, thus other variables that are docu-
mented in the literature, and found to be associated with experience of CP such as neighbour-
hood and community level factors were not measured. Furthermore, the analysis was
conducted from quantitative baseline data. A qualitative exploration of the topic might have
provided further details about learner experiences of corporal punishment in schools. Given
that use of CP is a behaviour of teachers, it is important to explore factors associated with
teachers use of CP. Future qualitative research with learners and teachers is warranted to
strengthen our understanding of not only the learners’ experience of CP but also teachers’
insights on why CP continues to be used at school, despite the legislation prohibiting its use.

Conclusion

Our findings have shown that learners still experience CP in public schools in South Africa.
While there is a need to also focus on learner behaviour, our findings have highlighted the
need to intervene in both the home and school environments. There is an urgent need to
break this cycle of violence, through use of CP, by enforcing the law, and holding accountable
those who continue to use CP despite legislation prohibiting its use, but also supporting the
children in their home environment, and their parents to positively partner with their chil-
dren. Furthermore, there is a need to provide services to meet leaner’s mental health needs.
Evidence-based interventions are needed to support both parents and teachers in managing
learner behaviour. Use of positive disciplining strategies, developing democratic relationship
and consciousness about image of a child can positively informt how parents and teachers
relate with children, critical for raising responsible children, and to curb future perpetration of
violence in society [55, 56]. Effecting engrained beliefs, attitudes and behaviours supportive of
corporal punishment amongst parents and teachers will require consistent education about
the harms of corporal punishment and support for why it needs to be ended. Existing life skills
curricula in schools need to be enhanced to assist learners with skills to deal with mental health
issues and to build their resilience to withstand socio-economic hardships.

Acknowledgments

We thank the Gauteng Department of Basic Education for giving us permission to conduct the
study, the National Department of Basic Education for support with the research; the

PLOS ONE | https://doi.org/10.1371/journal.pone.0254503  August 12, 2021 12/15


https://doi.org/10.1371/journal.pone.0254503

PLOS ONE

Prevalence and factors associated with experience of corporal punishment in public schools in South Africa

Principals who gave us access to schools, the caregivers, teachers and children who partici-
pated; members of our stakeholder advisory committee; our first project manager Jacqueline
Mangoma-Chaurura and all the project staff.

Author Contributions

Conceptualization: Pinky Mahlangu, Esnat Chirwa, Nwabisa Shai, Rachel Jewkes.
Data curation: Esnat Chirwa.

Formal analysis: Esnat Chirwa, Rachel Jewkes.

Funding acquisition: Rachel Jewkes.

Investigation: Pinky Mahlangu.

Methodology: Nwabisa Shai, Rachel Jewkes.

Project administration: Pinky Mahlangu.

Writing - original draft: Pinky Mahlangu, Esnat Chirwa.

Writing - review & editing: Pinky Mahlangu, Esnat Chirwa, Mercilene Machisa, Yandisa Sik-
weyiya, Nwabisa Shai, Rachel Jewkes.

References

1. Gershoff ET. School corporal punishment in global perspective: prevalence, outcomes, and efforts at
intervention. Psychology, health & medicine. 2017; 22(sup1):224-39.

2. Heekes S-L, Kruger CB, Lester SN, Ward CL. A systematic review of corporal punishment in schools:
Global prevalence and correlates. Trauma, Violence, & Abuse. 2020:1524838020925787. https://doi.
org/10.1177/1524838020925787 PMID: 32436472

3. Republic of South Africa. South African Schools Act No 84 of 1996. In: Office Ps, editor. Pretoria, South
Africa: Government Printers; 1996. p. 1-50.

4. Morrell R. Corporal punishment in South African schools: A neglected explanation for its existence.
South African Journal of Education. 2001; 21(4):292-9.

5. Spaull N. Poverty & privilege: Primary school inequality in South Africa. International Journal of Educa-
tional Development. 2013; 33(5):436—47.

6. Maphosa C, Shumba A. Educators’ disciplinary capabilities after the banning of corporal punishment in
South African schools. South African Journal of Education. 2010;30(3):0-.

7. Breen A, Daniels K, Tomlinson M. Children’s experiences of corporal punishment: a qualitative study in
an urban township of South Africa. Child abuse & neglect. 2015; 48:131-9.

8. Phurutse MC. Factors affecting teaching and learning in South African public schools: HSRC press;
2005.

9. Miji A, Makgato M. Factors associated with high school learners’ poor performance: a spotlight on math-
ematics and physical science. South African journal of education. 2006; 26(2):253—66.

10. Burton P, Leoschut L. School violence in South Africa: Results of the 2012 national school violence
study. Centre for Justice and Crime Prevention. Mowbray, Cape Town; 2013.

11.  O’Neil V, Killian B, Hough A. The socio-historical context of in-school corporal punishment in a Kwa-
Zulu-Natal setting. Journal of Psychology in Africa. 2009; 19(1):123-6.

12. Mayeza E, Bhana D. Addressing gender violence among children in the early years of schooling:
insights from teachers in a South African primary school. International Studies in Sociology of Educa-
tion. 2017; 26(4):408-25.

13. Ngubane L, Mkhize S, Singh SB. Perceptions and Experiences of Learners on the Banning of Corporal
Punishment in South African Schools. 2019.

14. Shamu S, Gevers A, Mahlangu BP, Shai PNJ, Chirwa ED, Jewkes RK. Prevalence and risk factors for
intimate partner violence among Grade 8 learners in urban South Africa: baseline analysis from the
Skhokho Supporting Success cluster randomised controlled trial. International health. 2015:ihv068.

PLOS ONE | https://doi.org/10.1371/journal.pone.0254503  August 12, 2021 13/15


https://doi.org/10.1177/1524838020925787
https://doi.org/10.1177/1524838020925787
http://www.ncbi.nlm.nih.gov/pubmed/32436472
https://doi.org/10.1371/journal.pone.0254503

PLOS ONE

Prevalence and factors associated with experience of corporal punishment in public schools in South Africa

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Jewkes R, Gevers A, Chirwa E, Mahlangu P, Shamu S, Shai N, et al. RCT evaluation of Skhokho: A
holistic school intervention to prevent gender-based violence among South African Grade 8s. PLoS
one. 2019; 14(10). https://doi.org/10.1371/journal.pone.0223562 PMID: 31661530

Khuwaja HMA, Karmaliani R, McFarlane J, Somani R, Gulzar S, Ali TS, et al. The intersection of school
corporal punishment and associated factors: Baseline results from a randomized controlled trial in Paki-
stan. PLoS one. 2018; 13(10). https://doi.org/10.1371/journal.pone.0206032 PMID: 30356245

Hassan AH, Bali TA. Assessing the Effects of Corporal Punishment on Primary School Pupils’ Aca-
demic Performance and Discipline in Unguja, Zanzibar. International Journal of Education and
Research. 2013; 1(12):1-12.

Morris SZ, Gibson CL. Corporal punishment’s influence on children’s aggressive and delinquent behav-
ior. Criminal Justice and Behavior. 2011; 38(8):818-39.

Mulvaney MK, Mebert CJ. Parental corporal punishment predicts behavior problems in early childhood.
Journal of family psychology. 2007; 21(3):389. https://doi.org/10.1037/0893-3200.21.3.389 PMID:
17874924

Kilimei S. Teacher’s perceptions on corporal punishment as a method of discipline in elementary
schools. Journal of International Social Research. 2009; 2(8).

Font SA, Gershoff ET. Contextual factors associated with the use of corporal punishment in US public
schools. Children and youth services review. 2017; 79:408. https://doi.org/10.1016/j.childyouth.2017.
06.034 PMID: 29249845

Buller AM, Hidrobo M, Peterman A, Heise L. The way to a man’s heart is through his stomach?: a mixed
methods study on causal mechanisms through which cash and in-kind food transfers decreased inti-
mate partner violence. BMC public health. 2016; 16(1):488.

Lansford JE, Sharma C, Malone PS, Woodlief D, Dodge KA, Oburu P, et al. Corporal punishment,
maternal warmth, and child adjustment: A longitudinal study in eight countries. Journal of Clinical Child
& Adolescent Psychology. 2014; 43(4):670-85.

Cheruvalath R, Tripathi M. Secondary School Teachers’ Perception of Corporal Punishment: A Case
Study in India. The Clearing House: A Journal of Educational Strategies, Issues and Ideas. 2015; 88
(4):127-32.

Makhasane SD, Chikoko V. Corporal punishment contestations, paradoxes and implications for school
leadership: A case study of two South African high schools. South African Journal of Education. 2016;
36(4):1-7.

Straus MA. Prevalence, societal causes, and trends in corporal punishment by parents in world per-
spective. Law and contemporary problems. 2010; 73(2):1-30.

Mthanti B, Mncube V. The social and economic impact of corporal punishment in South African schools.
Journal of Sociology and Social Anthropology. 2014; 5(1):71-80.

Fulu E, Miedema S, Roselli T, McCook S, Chan KL, Haardorfer R, et al. Pathways between childhood
trauma, intimate partner violence, and harsh parenting: findings from the UN Multi-country Study on
Men and Violence in Asia and the Pacific. The Lancet Global Health. 2017; 5(5):e512—e22. https://doi.
org/10.1016/52214-109X(17)30103-1 PMID: 28395846

Machisa MT, Christofides N, Jewkes R. Structural pathways between child abuse, poor mental health
outcomes and male-perpetrated intimate partner violence (IPV). PloS one. 2016; 11(3).

Marumo M, Zulu C. Teachers’ and learners’ perceptions of alternatives to corporal punishment: A
human rights perspective. In: Zulu C, Oosthuizen |, Wolhuter C, editors. A scholarly inquiry into disci-
plinary practices in educational institutions. 2. Cape Town, South Africa: AOSIS; 2019. p. 45-66.

Moyo G, Khewu NP, Bayaga A. Disciplinary practices in schools and principles of alternatives to corpo-
ral punishment strategies. South African Journal of Education. 2014; 34(1).

Bernstein DP, Fink L. Childhood trauma questionnaire: A retrospective self-report: Manual: Psychologi-
cal Corporation; 1998.

Hecker T, Hermenau K, Isele D, Elbert T. Corporal punishment and children’s externalizing problems: A
cross-sectional study of Tanzanian primary school aged children. Child abuse & neglect. 2014; 38
(5):884—92. https://doi.org/10.1016/j.chiabu.2013.11.007 PMID: 24360761

Durrant JE. Corporal punishment: Prevalence, predictors and implications for child behaviour and
development. In: Hart SN, Durrant J., Newell P. & Power F. C., editor. Eliminating corporal punishment:
The way forward to constructive child discipline, Paris: UNESCO. Paris, France: United Nations Edu-
cational, Scientific and Cultural Organisation 2005.

Humphreys S. Gendering corporal punishment: beyond the discourse of human rights. Gender and
education. 2008; 20(5):527—40.

Greydanus DE. Corporal punishment in school and its effect on academic success. Testimony to the
US Committee on Education and Labor Retrieved September. 2010; 15:2010.

PLOS ONE | https://doi.org/10.1371/journal.pone.0254503  August 12, 2021 14/15


https://doi.org/10.1371/journal.pone.0223562
http://www.ncbi.nlm.nih.gov/pubmed/31661530
https://doi.org/10.1371/journal.pone.0206032
http://www.ncbi.nlm.nih.gov/pubmed/30356245
https://doi.org/10.1037/0893-3200.21.3.389
http://www.ncbi.nlm.nih.gov/pubmed/17874924
https://doi.org/10.1016/j.childyouth.2017.06.034
https://doi.org/10.1016/j.childyouth.2017.06.034
http://www.ncbi.nlm.nih.gov/pubmed/29249845
https://doi.org/10.1016/S2214-109X%2817%2930103-1
https://doi.org/10.1016/S2214-109X%2817%2930103-1
http://www.ncbi.nlm.nih.gov/pubmed/28395846
https://doi.org/10.1016/j.chiabu.2013.11.007
http://www.ncbi.nlm.nih.gov/pubmed/24360761
https://doi.org/10.1371/journal.pone.0254503

PLOS ONE

Prevalence and factors associated with experience of corporal punishment in public schools in South Africa

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Greydanus DE, Pratt HD, Spates CR, Blake-Dreher AE, Greydanus-Gearhart MA, Patel DR. Corporal
punishment in schools: Position paper of the Society for Adolescent Medicine. Journal of Adolescent
Health. 2003; 32(5):385-93.

Helman R, Ratele K. Everyday (in) equality at home: complex constructions of gender in South African
families. Global health action. 2016; 9(1):31122.

Singh P, Mbokodi S, Msila V. Black parental involvement in education. South African journal of educa-
tion. 2004; 24(4):301-7.

Ratele K, Shefer T, Strebel A, Fouten E. ‘We do not cook, we only assist them’: Constructions of hege-
monic masculinity through gendered activity. Journal of Psychology in Africa. 2010; 20(4):557—-67.

Morojele P. What does it mean to be a girl? Implications of girls’ and boys’ experiences of gender roles
in rural Lesotho primary schools. Education as change. 2011; 15(1):13347.

Calvete E, Cardefioso O. Gender differences in cognitive vulnerability to depression and behavior prob-
lems in adolescents. Journal of Abnormal Child Psychology. 2005; 33(2):179-92. https://doi.org/10.
1007/s10802-005-1826-y PMID: 15839496

Montague M, Cavendish W, Enders C, Dietz S. Interpersonal relationships and the development of
behavior problems in adolescents in urban schools: A longitudinal study. Journal of youth and adoles-
cence. 2010; 39(6):646-57. https://doi.org/10.1007/s10964-009-9440-x PMID: 19657727

Mih V. Role of parental support for learning, autonomous/control motivation, and forms of self-regulation
on academic attainment in high school students: a path analysis. Cognition, Brain, Behavior. 2013; 17
(1):35.

Mutodi P, Ngirande H. The impact of parental involvement on student performance: a case study of a
South African secondary school. Mediterranean Journal of Social Sciences. 2014; 5(8):279.

Duan W, Guan Y, Bu H. The effect of parental involvement and socioeconomic status on junior school
students’ academic achievement and school behavior in China. Frontiers in psychology. 2018; 9:952.
https://doi.org/10.3389/fpsyg.2018.00952 PMID: 29971025

Kimaro AR, Machumu HJ. Impacts of parental involvement in school activities on academic achieve-
ment of primary school children. International Journal of Education and Research. 2015; 3(8):483-94.

Macleod C. Teenage pregnancy and the construction of adolescence: Scientific literature in South
Africa. Childhood. 2003; 10(4):419-37.

Freedom of Religion South Africa v Minister of Justice and Constitutional Development and Others,
ZACC 34 (2019).

Ahmad N, MuhdYusoff F, Ratnasingam S, Mohamed F, Nasir NH, MohdSallehuddin S, et al. Trends
and factors associated with mental health problems among children and adolescents in Malaysia. Inter-
national journal of culture and mental health. 2015; 8(2):125-36. https://doi.org/10.1080/17542863.
2014.907326 PMID: 26000035

Richards MM, Bowers MJ, Lazicki T, Krall D, Jacobs AK. Caregiver involvement in the intensive mental
health program: Influence on changes in child functioning. Journal of Child and Family Studies. 2008;
17(2):241-52.

Srivastava K. Positive mental health and its relationship with resilience. Industrial psychiatry journal.
2011;20(2):75. https://doi.org/10.4103/0972-6748.102469 PMID: 23271858

Wang MT, Sheikh-Khalil S. Does parental involvement matter for student achievement and mental
health in high school? Child development. 2014; 85(2):610-25. https://doi.org/10.1111/cdev.12153
PMID: 24033259

O’Brien MP, Gordon JL, Bearden CE, Lopez SR, Kopelowicz A, Cannon TD. Positive family environ-
ment predicts improvement in symptoms and social functioning among adolescents at imminent risk for
onset of psychosis. Schizophrenia research. 2006; 81(2—3):269-75. https://doi.org/10.1016/j.schres.
2005.10.005 PMID: 16309893

Malaguzzi L. Your image of the child: Where teaching begins. Child Care Information Exchange.
1994:52—.

Collins J, Hess ME, Lowery CL. Democratic spaces: How teachers establish and sustain democracy
and education in their classrooms. Democracy and Education. 2019; 27(1):3.

PLOS ONE | https://doi.org/10.1371/journal.pone.0254503  August 12, 2021 15/15


https://doi.org/10.1007/s10802-005-1826-y
https://doi.org/10.1007/s10802-005-1826-y
http://www.ncbi.nlm.nih.gov/pubmed/15839496
https://doi.org/10.1007/s10964-009-9440-x
http://www.ncbi.nlm.nih.gov/pubmed/19657727
https://doi.org/10.3389/fpsyg.2018.00952
http://www.ncbi.nlm.nih.gov/pubmed/29971025
https://doi.org/10.1080/17542863.2014.907326
https://doi.org/10.1080/17542863.2014.907326
http://www.ncbi.nlm.nih.gov/pubmed/26000035
https://doi.org/10.4103/0972-6748.102469
http://www.ncbi.nlm.nih.gov/pubmed/23271858
https://doi.org/10.1111/cdev.12153
http://www.ncbi.nlm.nih.gov/pubmed/24033259
https://doi.org/10.1016/j.schres.2005.10.005
https://doi.org/10.1016/j.schres.2005.10.005
http://www.ncbi.nlm.nih.gov/pubmed/16309893
https://doi.org/10.1371/journal.pone.0254503

