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Based on the Cumulative Risk Model, a single risk factor cannot play a decisive role, but

the cumulative ecological risks may have complex superposition effects on adolescents’

problem behaviors. However, although many studies have investigated the specific

influences of single external risk factors on problem behaviors, the effect of cumulative

ecological risk on problem behaviors and especially the underlying mechanisms therein

have been under-investigated. Therefore, this study aimed to explore the effect of

cumulative ecological risk on adolescents’ problem behaviors, and the mediating

effects of core self-evaluation and basic psychological needs satisfaction therein. To

achieve this, 1,080 adolescents in secondary vocational schools were surveyed with

the questionnaires of cumulative ecological risk, basic psychological need satisfaction,

core self-evaluation, externalizing and internalizing problem behaviors. Results showed

that: (a) cumulative ecological risk was positively related with both internalizing

problem behavior and externalizing problem behavior; (b) core self-evaluation and basic

psychological need satisfaction not only respectively but also sequentially mediated the

relationship between cumulative ecological risk and two sorts of problem behaviors.

These results provide some pivotal implications for the precaution and intervention of

the adolescent problem behaviors.

Keywords: cumulative ecological risk, problem behaviors, core self-evaluation, basic psychological need

satisfaction, adolescents

INTRODUCTION

In recent years, the Chinese government has spared no effort to develop the vocational education
in order to satisfy the need for the vocational talents (1). The secondary vocational education
begins to hold a more and more important position in the entire education system. On this
background, the health and behavior problem of students in secondary vocational schools
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has become a hot topic in educational world and has attracted
the attention of researchers as well. In China, vocational school
students are mainly from the junior middle school graduates
who flunk the entrance examination for regular high school
because of unsatisfied academic performance (2). Compared
with regular high school students, vocational students in China
are ordinarily characterized by heterogeneous educational levels.
Insufficiency in educational attainment and coping skills may
expose them tomore risky factors that they fail to handle with (3).
In addition, secondary vocational schools have less competitive
teaching faculties, lower education levels and poorer conditions
(4). The unique internal and external environment faced by
secondary vocational students makes them more prone to health
and problem behaviors.

Problem behaviors are abnormal behaviors that have
detrimental effects on individuals’ physical and mental
development (5). They include externalizing and internalizing
behaviors. Internalizing problem behaviors are emotion-
oriented problem behaviors involving negative emotions such
as anxiety, depression, and withdrawal (6). Externalizing
problem behaviors are behavior-oriented and include aggression
and delinquency (7). Previous researches of predecessors
have investigated the specific influences of single external
risk factors on problem behaviors (8, 9). But in real life,
people are often influenced by multiple risk sources, including
peers, family, school, and community. At the meantime,
according to the Cumulative Risk Model (10), a single risk
factor cannot play a decisive role in problem behaviors. When
a person confronts more than one risk factor, multiple
risks will have complex interaction and superposition
effects. In addition, the more risk factors interact, the
stronger their negative impact will be on the person, which
promotes problem behaviors (11). Therefore, it is essential
to investigate the influence of cumulative risk factors on
problem behaviors. Based on the above discussion, this study
attempts to shed light on the impact of cumulative ecological
risks on problem behaviors among secondary vocational
school adolescents and further unpack the black box of their
mediation mechanism.

Cumulative Ecological Risk and Problem
Behaviors
Cumulative ecological risk refers to risk sources coming from
multiple domains, for instance, peers, family, school, and
community, in a person’s living environment. It may have
an unfavorable influence over individual development (10).
According to the Cumulative Risk Model, such risk factors do
not operate independently in exerting harmful influences on
adolescent behaviors; the behaviors are shaped by a synergistic
effect from multiple interrelated factors (10, 12). Furthermore,
empirical research has proved that the overlapping and amassing
of ecological risk is one of themost important factors which could
influence internalizing and externalizing problem behaviors (13).
There are considerable empirical proofs for this standpoint that
cumulative ecological risk is positively correlated with problem
behaviors, for instance internet addiction (14), alcohol use (15),

aggression (16), and depression (17). Guided by aforementioned
researches, the first hypothesis was proposed:

Hypothesis 1: Cumulative ecological risk is positively related
with both internalizing problem behavior and externalizing
problem behavior.

Although studies have examined the direct association
between cumulative ecological risk and adolescent problem
behaviors, the underlying mechanism remains unclear. In light
of this, we introduce two mediating variables: basic psychological
need satisfaction and core self-evaluation to broaden and
reinforce the comprehension of the relationship between
cumulative ecological risk and adolescent problem behaviors.

The Mediating Effect of Basic
Psychological Need Satisfaction
Basic psychological need refers to innate organismic necessities
and psychological nutriments (18). Based on the self-
determination theory, it includes three types, namely, the
needs for autonomy (i.e., the desire for self-organize experience
and actions), the needs for competence (i.e., the feelings of
efficacy to pursue goals and perform tasks) and the needs for
relatedness (i.e., the desire for being part of a group or connected
to significant others) (19). The satisfaction of basic psychological
need is essential for sustained psychological development,
integrity and well-being (20). Abundant empirical studies have
shown that basic psychological need satisfaction serves as a
mediating role not only between a favorable environment (e.g.,
parents and teachers’ supportive behavior, positive parenting)
and positive development (e.g., high happiness, self-esteem, or
academic achievement) (21, 22), but also between an adverse
environment (e.g., need frustration, high pressure, controlling
parenting) and undesirable consequences (e.g., malfunctioning,
anxiety, depression, behavioral problems) (22, 23).

This study contends that basic psychological need satisfaction
could mediate the link between cumulative risk and problem
behaviors. First, the accumulation of risk factors from multiple
fields may hinder the fulfillment of the basic psychological needs
of adolescents (13). Self-determination theory (SDT) emphasizes
that whether psychological needs are satisfied or not depends
upon whether the environment can provide sufficient supportive
resources (18). According to this theory, when individuals are
surrounded by cumulative ecological risks, they feel that things
are out of their control, and they have a weaker sense of
belonging to a school, society, or family, and thus their basic
psychological needs are severely impeded (22, 23). In terms
of empirical evidences, Vansteenkiste et al. (22) indicated that
encountering the controlling, critical or rejecting social risky
environment may impede individuals’ basic psychological need
satisfaction. Likewise, Corrales et al. (23) found that severe
adversity (accumulated risk factors) adolescents faced would
incur unmet basic psychological needs.

Second, lower basic psychological need satisfaction
could serve as an interior driving force to internalizing and
externalizing problem behaviors. This is because the inability
to satisfy these needs interferes with the individual’s normal
life, which can result in internalizing and externalizing problem
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behaviors. For instance, Hein et al. argued that once individuals’
basic psychological needs are thwarted, they were prone to
have more internalizing and externalizing problem behaviors
(e.g., anger, bullying behaviors) (24). Yu et al. also found the
inhibiting effect of basic psychological needs satisfaction on
specific externalizing problem behaviors, which was internet
addiction (25). Similarly, prior scholars verified that those
who have inadequate basic psychological need satisfaction are
more likely to slip into internalizing problem behaviors (e.g.,
anxiety and depression) in adolescent (26) and adult groups
(27) respectively.

In sum, cumulative ecological risk can significantly negatively
predict the satisfaction of basic psychological needs, further
facilitating adolescent problem behaviors. Therefore, we advance
the following hypothesis:

Hypothesis 2: Basic psychological need satisfaction is a
significant mediator between cumulative ecological risk and
problem behaviors.

The Mediating Effect of Core
Self-Evaluation
Core self-evaluation (CSE) is the primary evaluation of one’s
own capability and worthiness, which are normally defined by
four pivotal factors: self-esteem, self-efficacy, neuroticism, and
locus of control (28, 29). Studies have shown that single risky
factor can exert a negative impact on an individual’s core self-
evaluation (30, 31). To put it concretely, Song et al. have shown
that lack of social support, one of the risk factors, makes it
difficult for individuals to objectively evaluate themselves (30).
Hence, individuals with low social support tend to underestimate
their own abilities. Likewise, French et al. (31) explored the
impact of insufficient parent-child interactions (one ecological
risk in the family domain) on adolescents’ core self-evaluation.
When daily interactions between children and parents are
reduced, adolescents’ access to parental support and care is
blocked, and thus their core self-evaluation is impaired. Since
previous studies have verified that a single risk factor could
exert negative influences on core self-evaluation, it is more likely
that cumulative risk factors could also have significant effects on
core self-evaluation.

Beyond that, studies have also shown that core self-evaluation
is significantly negatively correlated with problem behaviors.
On the one hand, it has been found that core self-evaluation
can significantly predict internalizing problem behaviors (e.g.,
anxiety and depression) (32). Hentrich et al. also found that
core self-evaluation could be a significant shield from health-
harmful outcomes, such as depression (33). On the other
hand, researchers have also demonstrated a significant negative
correlation between core self-evaluation and externalizing
problem behaviors (e.g., aggression) (34, 35). For instance,
Descartes et al. stated that the personal insecurities and self-
loathing derived from low self-esteem (one of the manifestations
of low core self-evaluation) could serve as an inner driver to
trigger aggressive behaviors (34).

Based on the evidences above, and considering the
relationship between cumulative ecological risk and core

self-evaluation, as well as between core self-evaluation and
problem behaviors, we proposed the following hypothesis:

Hypothesis 3: Core self-evaluation significantly mediates
the relationship between cumulative ecological risk and
problem behaviors.

The Chain Mediation Effects
We also assumed that core self-evaluation is significantly
correlated with basic psychological needs. First, having a high
level of core self-evaluation often results in positive self-concepts
(36), which makes them more confident in their decisions and
gives them more autonomous control over their lives (satisfying
their need for autonomy). Second, high core self-evaluation is
often accompanied by a strong and solid sense of self-efficacy
(37). Adolescents with high level of core self-evaluation are
convinced of their competences to cope with immediate risks
and more likely to take active approaches to defusing crises
(satisfying their need for competence). Finally, when adolescents
have high core self-evaluations, their emotional states tend to
be positive and stable, which may shield them from negative
affect such as anxiety and depression (32). Besides, they tend to
show high social willingness and strong social skills which help
them establish good social relations (satisfying their need for
relatedness). In short, we infer that core self-evaluation positively
predicts basic psychological need satisfaction. On the basis of
these evidences and the other hypotheses (Hypothesis 2 and
Hypothesis 3), we propose our last hypothesis:

Hypothesis 4: Cumulative ecological risk indirectly
affects adolescents’ problem behaviors through the chain
mediating effects of core self-evaluation and basic psychological
need satisfaction.

METHOD

Participants
Participants were 1,080 Chinese teenage participants (445 boys
and 635 girls aged between 14 and 18, Mage = 16.76 years, SD =

1.19) who were selected from three secondary vocational schools
in Jiangsu province based on cluster random sampling procedure.
This study took a class as the unit to carry out a questionnaire
survey. We delivered 1,100 questionnaires in total to participants
at the beginning through the class teachers, and received 1,080
valid questionnaires, with the return rate of 98.2%.

This study was conducted after approval by the Institutional
Review Board in the first author’s university. Authorization was
acquired from the secondary vocational schools’ headmasters,
giving us permission to carry out our investigation. Informed
consent to participate in this study was provided by the
participants’ parents. The questionnaires required approximately
20min to complete.

Measures
Cumulative Ecological Risk
Based on the cumulative ecology theory (10, 38), this study
comprehensively selected typical and representative risk factors
in the four ecosystems of family, school, peer and community
to construct the cumulative ecological risk index, which is in
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line with Cumulative Ecological Risk Questionnaire-Chinese
Version (CERQ-CR) developed by Bao et al. (39). Specifically,
the study included nine risk factors: lower parental education,
more financial difficulties, worse parent-child relationship, worse
parental relationship, less friend support, less school support,
less neighborhood support, lower community security, and more
negative life events.

Measures of Each Risk Factor
Parental Education. This study referred to Gerald and Buehler
(40) and used two items (e.g., “How far did your father/mother
go in school?”) to investigate parental educational background
respectively. Participants were required to respond from 1 (never
went to school) to 7 (master degree and above). Lower scores in
parental education reflected higher risks.

Financial Difficulty. The Economic Strain Scale (ESS)
developed by Wadsworth and Compas (41), translated and
adapted by Wang et al. (42) was adopted to measure the
participants’ family financial difficulty. ESS covers four aspects,
including food, clothing, housing and transportation. Each of
them includes one item, for example, “We don’t have enough
money for new clothes” “My parents don’t have enough money
for the food I like to eat.” Items are measured on a five-point
Likert scale ranging from 1 (never) to 5 (always). High scores
reflect higher family financial risks. In this study, Cronbach’s α

coefficient of ESS was 0.89.
Parent-Child Relationship. The parent-child relationship was

evaluated with the cohesion subscale of Family Adaption and
Cohesion Evaluation Scales II (43, 44). By adopting the 10-item
scale, which ranges from 1 (never) to 5 (always), It was expected
to assess howwell the youth were getting along with their parents.
Sample items include “My mother/father and I feel very close
to each other,” “My mother/father and I are supportive of each
other during difficult times.” Lower scores represent higher risks.
Cronbach’s α of this scale is 0.79.

Parental Relationship. Parental relationship was assessed by
a two-item scale (i.e., “Do your father and mother have a good
relationship?”, “Do your father and mother quarrel?” reverse
scored). The response format for these items was ranged from
1 (very bad/never) to 5 (very good/always). Lower scores on
the items indicated worse parental relationship; in other words,
higher risks. Overall internal consistency of the two-item scale
was up to the standard (Cronbach’s α = 0.70).

Perceived Friend Support (PFS). Perceived friend support
was measured by using one sub-scale from the Multidimensional
Scale of Perceived Social Support (45). PFS has four items (e.g.,
“My friends really try to help me”). The response format for PFS
ranged from 1 (strongly disagree) to 7 (strongly agree). Lower
scores reflected weaker perceived friend support and stronger
risk. In this study, the reliability coefficient of PFS was 0.90.

School Support. School support was assessed by six youth-
report items (40). For each of the six items, teenagers should
respond how true each statement is for themselves on a 5-
point Likert scale (1 = strongly disagree, 5 = strongly agree).
Sample items cover “I feel happy at school,” “I feel cared for
by teachers.” Lower scores indicated less school support. In this
study, Cronbach’s α of school support scale was 0.95.

Community Security. Community security was measured by
one self-report item (40) that asked participant to rate the degree
to which they felt safe living in their community on a four-point
Likert scale from 1 (strongly unsafe) to 4 (strongly safe). Lower
score manifested the unsafer community environment.

Neighborhood Support. Referring to Bao et al. (39), we
adopted two items to evaluate neighborhood support, such as,
“Are you familiar with your neighbors?” on a four-point Likert
scale from 1 (no neighbors around) to 4 (very familiar) and
“When your family is in trouble, will your neighbors offer help?”
on a four-point Likert scale from 1 (no neighbors around) to
4 (always offer help). Lower scores indicated less neighborhood
support and more risks. Cronbach’s α of neighborhood support
scale was 0.70.

Negative Life Event. We employed stressful life events scale
(SLES) (46) to assess the negative experiences adolescents went
through during the past year (e.g., “conflict or fighting against
friends/classmates”). Responders indicated how accordant each
statement is on a six-point Likert scale ranging from 0 = “never
happened” to 5= “happened before and had a huge impact onme.”
The higher scores signify higher risks from negative life events.
Cronbach’s α of SLES was 0.89.

Constructing Cumulative Ecological Risk Index
Cumulative ecological risk index is constructed by dichotomizing
each risk factor score (0 = no risk, 1 = risk) and then
summing the dichotomous scores (10). Risk score assignment
is accomplished by a statistical criterion (e.g., upper quartile
of risk exposure = 1, all others = 0) (10, 40). Specifically,
for the scales of parental education, parent-child relationship,
community security, perceived friend support, school support,
and neighborhood support, lower scores indicated more risks.
Hence, scores below the 25th percentile in these scales were coded
as one (risk) and the rest were coded with zero (no risk). However,
for the scales of financial difficulty, parental relationship, and
negative life event, higher scores indicated more risks. Therefore,
scores above 75th percentile in these scales were assigned as one
(risk), and the rest were coded with zero (no risk). Then, we added
up all risk factor scores to obtain the final cumulative risk index
ranging from 0 to 9. Higher cumulative risk index implies more
severe cumulative risk.

Basic Psychological Need Satisfaction
We used the Basic Psychological Need Satisfaction Scale (BPNS)
developed by Deci and Ryan (18). The Chinese version of BPNS
translated by Yu et al. (47) was employed in the current study.
The scale consists of 21 items to respectively measure the need
for autonomy (seven items, e.g., “I generally feel free to express
my ideas and opinions”), the need for relatedness (eight items,
e.g., “I really like the people I interact with”), and the need
for competence (six items, e.g., “Most days I feel a sense of
accomplishment from what I do”). Participants were supposed to
rate on how well three psychological needs were met in their real
life from 1 (strongly disagree) to 7 (strongly agree). In this study,
the Cronbach’s α coefficients of total scale and three sub-scales
were 0.90, 0.74, 0.82, and 0.71, respectively.
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Core Self-Evaluation
We employed the Core Self-Evaluations Scale (CSES) developed
by Judge et al. (28) to assess adolescents’ fundamental self-
evaluation. CSES comprises of 12 Likert-type items (1 = strongly
disagree and 5 = strongly agree). Subjects were supposed to
estimate their agreement with items in the questionnaire. Sample
item included “Overall, I am very satisfied with myself ” and
“Sometimes when I fail I feel worthless.” Higher scores reflected
more positive and stronger core self-evaluations. In this study,
the coefficient of Cronbach’s α was 0.94.

Problem Behaviors
Problem behaviors consist of internalizing problem behaviors
(e.g., anxiety and depression) and externalizing problem
behaviors (e.g., aggression) (48). In the current study, the
depression subscale and anxiety subscale of Irritability
Depression and Anxiety Scale was applied to measure
adolescents’ internalizing problem behaviors (IDAS) (49).
Each of subscales contained five items. Sample items included
“I feel happy” from depression subscale (reverse scored), and “I
feel nervous” from anxiety subscale. Participants appraised each
item on a four-point Likert scale. In this study, both depression
subscale and anxiety subscale were internally consistent, whose
Cronbach’s α coefficients were 0.75 and 0.73, respectively.

Besides, the Brief Version of Aggression Questionnaire (AQ,
12 items) was used to measure adolescent externalizing problem
behaviors (50). Sample items included “I have threatened people
I know,” and “At times I feel I have gotten a raw deal out of life.”
Participants were asked to rate how much the statement applied
to their real situation on a seven-point Likert scale (1 = strongly
disagree, 7= strongly agree). Cronbach’s α of AQ was 0.91.

Control Variables
Previous research has noted that the variables of gender and age
might be related to individuals’ problem behaviors (51, 52). On
that basis, we used these two variables as control variables in our
hypothesis testing.

Data Analysis
In this study, the structural model was used to test the mediating
effects in this study by AMOS 22.0 software. First, we built several
alternative models based on our hypotheses, and compared these
models by using the following indices: χ2 fit index, Comparative
Fit Index (CFI), Tucker-Lewis Fit Index (TLI), RootMean Square
Error of Approximation (RMSEA), and Standardized Root Mean
Square Residual (SRMR). Fit values below 0.08 for RMSEA and
SRMR, and fit values above 0.90 for CFI and TLI are generally
considered to be a reasonable fit. The models were compared
according to χ

2 difference. Models with lower values of χ
2

indicated a better fit (53). Meanwhile, the Akaike Information
Criterion (AIC) was also used to evaluate models, with smaller
values representing a better fit of the hypothesized model (54).
Based on these fit indices, the best and final model was chosen.
Then, we employed the bootstrapping procedure to test the
significance of the multi-mediating effects in the final structure
model. In this method, whether the 95% confidence interval

of this effect value excluded zero determined the statistical
significance of the mediating effect at p < 0.05 level (55).

RESULTS

Correlation Analysis Among Variables
Table 1 rendered the means, standard deviations, and Pearson’s
correlations of all variables. Results manifested that the
cumulative ecological risk was positively correlated with both
internalizing problem behaviors (e.g., anxiety and depression)
and externalizing problem behavior (e.g., aggression), while
negatively related to core self-evaluation and basic psychological
needs satisfaction. Core self-evaluation and basic psychological
needs satisfaction were negatively correlated with two types of
problem behaviors. Moreover, there was a significant positive
correlation between core self-evaluation and basic psychological
needs satisfaction (see Table 1).

Hypotheses Tests
To test the hypotheses, we built and compared three competitive
models: a partial mediation model (M1), a full mediation model
(M2), and a chainmediationmodel (M3). In thesemodels, gender
and age were all included as control variables with fixed effects on
two types of problem behaviors. InM1, cumulative ecological risk
and two types of problem behaviors were not only directly related
but also indirectly related via the mediating variables while
the pathways from cumulative ecological risk to two problem
behaviors were constrained to zero in M2. The result indicated
that a part of the fit indices of M1 or M2 were not satisfactory—
M1: χ

2(24)= 241.14, RMSEA= 0.09, SRMR= 0.04, CFI= 0.95,
TLI = 0.91, AIC = 304.14; M2: χ

2(26) =302.05, RMSEA = 0.10,
SRMR= 0.05, CFI= 0.94, TLI= 0.89, AIC= 360.05. Comparing
the fit of these two models, we found the model fit of M2 was
significantly better than the fit of M1, 1χ2(2)= 60.91, p < 0.001.
In order to find the best model, we constructed a chain mediation
model (M3) in which we added the path from core self-evaluation
to basic psychological needs satisfaction based onM1. The results
showed an ideal fit to the data inM3, withχ

2(23)= 180.02, CFI=
0.96, TLI = 0.93, RMSEA = 0.08, SRMR = 0.04, AIC = 244.02.
Comparing the fit between M3 and M1, we found that M3 was
better than M1, 1χ2(1) = 61.12, p < 0.001. Therefore, M3 was
chosen as our final structural model (see Figure 1).

Then the Bootstrap estimation procedure was employed to test
the significance of the effects in M3 (a bootstrap sample of 1,000
was specified). The results first showed that cumulative ecological
risk positively predicted both internalizing problem behavior
and externalizing problem behavior, supporting Hypothesis 1
(see Figure 1). Second, cumulative ecological risk was negatively
related to both core self-evaluation (CSE) and basic psychological
need satisfaction (BPNS). Third, both CSE and BPNS were
negatively correlated with two types of problem behaviors
(see Figure 1). Finally, a bootstrapping procedure revealed that
both CSE and BPNS significantly mediated the relationship
between cumulative ecological risk and two sorts of problem
behaviors, and the significant mediation effects comprised: (1)
the mediating effect of CSE between cumulative ecological
risk and internalizing problem behaviors (β = 0.07, 95%
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TABLE 1 | Correlation matrix for all variables.

Variables 1 2 3 4 5

1. Cumulative ecological risk 1.00

2. Core self-evaluation −0.34*** 1.00

3. Basic psychological needs

satisfaction

−0.48*** 0.64*** 1.00

4. Internalizing problem behavior 0.38*** −0.49*** −0.54*** 1.00

5. Externalizing problem behavior 0.34*** −0.38*** −0.39*** 0.34*** 1.00

Mean 2.94 3.22 4.45 2.00 2.72

SD 1.84 0.48 0.69 0.40 1.05

***p< 0.001.

FIGURE 1 | Final structural model with standardized estimated (Model 3). Need for relatedness, need for competence, need for autonomy, depression, and anxiety

are dimensions of their corresponding latent variables. For the purpose of brevity, gender and age were included as control variables in M3 but not shown in the

figure. ***p< 0.001.

CI: [0.03, 0.11]); (2) the mediating effect of BPNS between
cumulative ecological risk and internalizing problem behaviors
(β = 0.07, 95% CI: [0.04, 0.10]); (3) the mediating effect
of CSE between cumulative ecological risk and externalizing
problem behavior (β = 0.06, 95% CI: [0.02, 0.10]); (4) the
mediating effect of BPNS between cumulative ecological risk
and externalizing problem behavior (β = 0.03, 95% CI: [0.01,
0.06]); (5) the chain mediating effects of both CSE and BPNS
between cumulative ecological risk and internalizing problem
behaviors (β = 0.08, 95% CI: [0.06, 0.10]); (6) the chain
mediating effects of both CSE and BPNS between cumulative
ecological risk and externalizing problem behavior (β = 0.04,
95% CI: [0.02, 0.06]). Therefore, Hypotheses 2, 3, and 4
were supported.

DISCUSSION

Although researchers have drawn attention to the adverse
consequences of cumulative ecological risk (14, 15), in-depth

investigations of its internal mechanisms in causing problem

behaviors are inadequate. This study put emphasis on the
relationships of cumulative ecological risk with both internalizing

behaviors (e.g., anxiety and depression) and externalizing

behaviors (e.g., aggression), and especially the mediating
mechanisms of core self-evaluation and basic psychological
need satisfaction therein. To the knowledge of the authors,
this is the first attempt to test the relative importance of core
self-evaluation and basic psychological need satisfaction in the
link between cumulative ecological risk and problem behaviors.
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Our results demonstrated that cumulative ecological risk was
negatively related to internalizing and externalizing problem
behaviors, which was in accordance with ecological system
theory—risky social contexts could shape individuals’ problem
behaviors (56). Adolescents who were chronically exposed to
cumulative ecological risk were more likely to engage in problem
behaviors that hamper their normal lives, such as depression,
anxiety, and aggression (17). This validated the cumulative risk
model (10, 12).

The findings also uncovered the mediating effect of core
self-evaluation. Specifically, our study revealed that cumulative
ecological risk would reduce individuals’ core self-evaluation,
and it fosters problem behaviors in secondary vocational
students. When facing multiple risk factors, secondary vocational
students were too weak and incompetent to regulate and
control the environments they live in. Consequently, it is easier
for secondary vocational students to reduce their most basic
evaluations of their ability and value, which means to reduce
their core self-evaluations. Take it specific, individuals with
low levels of core self-evaluation are inclined to underestimate
or even deny their own coping abilities when facing risky
situations, and finally get mired in negative feelings that would
promote both internalizing and externalizing problem behaviors
(33–35, 57).

Another finding of this research was that basic psychological
need satisfaction could mediate the relationship between
cumulative ecological risk and problem behaviors. First,
cumulative ecological risk negatively predicted basic
psychological need satisfaction. One possible explanation is
that the cumulative risk factors basically mirror the shortage
of supportive and irreplaceable growth resources essential
to immature youths (12), so as to reduce psychological need
satisfaction. Second, problem behaviors feed on unfulfilled
psychological needs: failure to satisfy those needs triggers
further problem behaviors. When their needs couldn’t be
satisfied for a long time, young people tended to engage in
repeated problematic behaviors, such as bullying behaviors
or internet addiction (24, 25), in order to attract others’
attention or to express their appeals that were neglected. As
recommended in previous studies (7, 58), depression and
anxiety were selected as the indicators of internalizing problem
behavior, while aggression serves as that of externalizing
problem behavior. This study confirmed that the higher
the cumulative ecological risk perceived by secondary
vocational students, the more difficult it was to meet their
basic psychological needs, and the more prone they were to
involve in problem behaviors such as anxiety, depression, and
aggression (26, 27).

In addition to the mediation mechanism expounded
above, we also examined the chain mediating effect of core
self-evaluation and basic psychological need satisfaction. As
expected, the final model manifested that core self-evaluation
mediated the relation between cumulative ecological risk and
basic psychological need satisfaction, while basic psychological
need satisfaction mediated the relation between core self-
evaluation and internalizing and externalizing problem behavior.
Cumulative ecological risk could significantly reduce the core

self-evaluation of vocational students, and students with low
core self-evaluation not only moved toward poor-ability and
low-confidence self-cognition, but also preferred bad interactive
tactics in interpersonal communication, such as avoidance
(37). Thus, basic psychological needs (i.e., needs for autonomy,
relatedness, and competence) were difficult to be satisfied.
Ultimately, more internalizing and externalizing problem
behaviors were likely to occur, forming a chained mediating path:
“cumulative ecological risk → core self-evaluation → basic
psychological need satisfaction → internalizing/externalizing
problem behaviors.”

The outcome of this study has some important practical
implications for precautions and interventions involving
problem behaviors adolescents in vocational schools. First,
secondary vocational students live in an environment that
hides complex and diverse sources of risks. Family, school,
and society should make every effort to create a positive
living environment for vocational students so that they can
avoid complex ecological risk factors. Educators ought to
adopt integrated means to monitoring adolescents’ growth
environment and to identifying the high-risk groups of problem
behaviors (14). Appropriate and targeted interventions was
supposed to be implemented in time, so that teachers could
detect which students may exhibit problem behaviors. Second,
core self-evaluation and basic psychological need satisfaction
mediated the link between cumulative ecological risk and
problem behaviors. Therefore, a two-pronged approach should
be adopted in intervention work, which attaches importance
to the combined effects of core self-evaluation and basic
psychological need satisfaction. On the one hand, effective
interventions (e.g., narrative group counseling) should be
taken to reduce the occurrence of problem behaviors by
improving the students’ core self-evaluations. On the other
hand, families, schools, communities, and other organizations
should offer more support to the students through a variety of
measures, so as to improve their sense of competence, autonomy,
and belonging, which will in turn reduce their incidence of
problem behaviors.

Even though these results have both theoretical significance
and practical implications, this study inevitably has some
limitations. First, the nature of our study design was cross-
sectional, which is difficult for drawing causality inferences. In
the future, longitudinal or experimental studies could be adopted
to investigate cause-and-effect relationships among cumulative
ecological risk, core self-evaluation, basic psychological need
satisfaction, and problem behaviors. Second, variables were
assessed limited to self-report scale. Future study should draw on
multiple sources of data (such as parents, peers, and teachers)
to avoid common method bias as much as possible. Finally,
this study was based on a sample of 1,080 Chinese secondary
vocational students and thus it would be relatively difficult
to extend the results to other age groups or occupational
groups or to populations outside of China. Future research
can verify the conclusions of this study among middle-aged
adults who are exposed to more risks (e.g., midlife crisis), or
further probe whether there are intercultural differences beyond
cultural background.
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