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Abstract This study tests an empirical multidimensional model of school dropout, using
data collected in the first year of an 8-year longitudinal study, with first year high school
students aged 12–13 years. Structural equation modeling analyses show that five personal,
family, and school latent factors together contribute to school dropout identified at 19 years
of age: poor parent–teenager relationships, youth depression and family difficulties, negative
classroom climate, negative school interactions, and poor academic achievement. This
model increases our understanding of the dropout process in the general population and
has direct implications for the development of high school dropout prevention programs.
Keywords Theoretical model . School dropout . High school students . Risk factors
High school dropout is a major social problem in several industrialized countries because
many young people leave school without a high school diploma. Incidences of school
dropout for youth aged 20–24 years were at 10.2 % in Canada for the years 2004–2005
(Bowlby 2005). Dropping out of school can have important social and personal consequences. Students who drop out of school present social adjustment difficulties that may lead to
problems such as delinquency or behavior problems (Battin-Pearson et al. 2000; Jimerson et
al. 2002). Socially, they have a higher rate of unemployment and greater reliance on social
assistance and employment insurance than graduates and their lack of technical training
makes it difficult for them to enter the labor market (Garnier et al. 1997).
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Many authors believe that prevention measures must be applied as early as possible,
while students are still in school, as it is much easier to keep them in school than to persuade
them to return (Franklin and Streeter 1995; Rumberger 1995). We believe that a comprehensive understanding of the predictors and processes involved in high school dropout can
guide the identification of students at-risk and the implementation of effective prevention
programs adapted to the needs of these high school students, so as to modify their
developmental pathways and promote their academic and social adjustment. Although many
studies have examined the social an economic factors associated with school dropout, few
have examined how the different personal, social, and school risk factors for school dropout
interact, which factors might predict this outcome, or if the processes involved are the same
for girls and boys in the general school population. Thus, to address these gaps, the main
objective of this study was to develop a multidimensional empirical model of school
dropout. This predictive model was tested using data from an extensive longitudinal study,
with a sample of high school students evaluated at 12–13 years of age and dropout status
identified by 19 years of age.

Students at-risk of school dropout
Many studies over the past two decades have aimed to increase our understanding of
students at-risk of school dropout. Essentially, these studies focus on risk factors in the
personal, family, and school contexts. At the personal level, researchers have identified
youth cognitive, affective, and behavioral characteristics that are consistently associated with
high school dropout. Poor academic achievement is an important cognitive variable most
often reported in dropout studies (Battin-Pearson et al. 2000; Dunn et al. 2004; Jimerson et
al. 2002; O’Connel and Sheikh 2009). Students who drop out are also noted to show little
motivation in school, as well as a lack of interest and engagement in their schooling (Dunn et
al. 2004; Janosz et al. 2008; Hickman et al. 2008). At-risk students often do not value
academic achievement nor do they adhere to school values (Alexander et al. 2001). They do
not seem to understand how their schooling can contribute to their integration in society
(Dunn et al. 2004). Some dropouts may exhibit problems with social isolation, a high level
of anxiety and/or depressive symptoms (Marcotte et al. 2006). Above and beyond the
variables already mentioned, behavioral problems appear to be one of the most important
dropout risk factors for students (Fortin et al. 2006a, b). Some studies show that behavior
problems are early predictors of school dropout (Garnier et al. 1997; Hickman et al. 2008)
and, at the end of primary grades, a high level of behavior problems appears to be the best
predictive factor of future school dropout (Jimerson et al. 2002).
The family environment also seems particularly influential as many family characteristics
are significantly associated to school dropout, in particular parents’ interest and involvement
in their youth’s schooling, parents’ educational practices, interactions between parents and
children, and family difficulties. Battin-Pearson et al. (2000) noted that low parental
educational expectations for their child is predictive of poor academic achievement, and
thus contributes to the probability that a youth will drop out of school. A lack of parental
supervision and inadequate educational practices are also reported (McNeal 1999). In this
respect, Fortin et al. (2006a, b) suggest that deficits in the parents’ educational practices,
such as little emotional support, little involvement in their child’s school activities and poor
supervision, which pertains to the knowledge of their child’s social activities, are strongly
associated with dropout risk. Likewise, Englund et al. (2008) showed that parents’ involvement in schooling and a supportive relationship with their child increase the probability of
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obtaining a high school diploma. Little family cohesiveness is also an important factor
(Lagana 2004). Blondal and Adalbjarnardottir (2009) showed that adolescents who perceive
their parents as being more authoritative at age 14 are more likely to have completed high
school by age 22 than adolescents who perceive their parents as being more authoritarian or
neglectful. Finally, low family socioeconomic status has been reported in many studies as a
very important factor, as dropouts often tend to come from families living in poverty
(Englund et al. 2008).
A number of studies have shown that the school context also contributes to explain school
dropout. Most studies draw attention to the influence of the teacher–student relationship and
the classroom climate on academic achievement and perseverance. Dropouts who attribute
their decision to drop out to school factors describe particularly difficult educational
trajectories linked to low academic achievement, boredom, a lack of motivation, numerous
conflicts with teachers, and teachers’ negative attitudes on their behalf (Lessard et al. 2006).
The quality of the teacher–student relationship, in particular the ensuing attitudes and
behaviors, has a strong impact on a student’s academic achievement and perseverance
(Englund et al. 2008; Fortin et al. 2006a, b). Furthermore, the teacher–student relationship
plays a very important role in school bonding, academic achievement, and the students’
emotional and social well-being (Fredriksen and Rhodes 2004). Regarding the classroom
climate, Dorman et al. (1997) infer that both cooperation among students and an appropriate
level of order and organization in class are associated with students’ perceptions of substantial support and interest from their teachers. Likewise, relationships with peers as well as
order and organization in class appear strongly associated to the student’s engagement in
academic activities and to academic achievement (Anderson et al. 2004). Lan and Lanthier
(2003) conducted a longitudinal study with grades 8 through 12 students to examine changes
over time in the students’ personal characteristics associated with dropping out of school.
Their results show that academic performance, relationships with teachers, perceptions of
the school environment, motivation, and participation in school activities gradually deteriorated from grades 8 to 12.
In spite of the numerous studies of the past two decades, there is still little gender-specific
information on dropout risk and processes. However, some differences have been noted
between girls and boys pertaining to perceptions of the classroom climate and factors leading
to the decision to quit school. Girls have more positive perceptions of the classroom climate
than boys, particularly on aspects such as cooperation and student engagement in class, the
teacher’s empathy towards students and academic goal orientation in class (Sinclair and
Fraser 2002). In their study on students’ at-risk of school dropout, Lessard et al. (2007) noted
that girls report stronger bonds to school than boys, especially concerning student engagement in class and affiliation with peers, perceiving clearer rules in class, and having more
positive attitudes towards teachers and the school. In another study, the two strongest
predictors of high school dropout risk for boys are negative family functioning and negative
attitudes towards teachers, whereas the odds that girls will drop out increase as a function of
increased behavior problems, lower academic achievement, and less commitment to school
(Lessard et al. 2004).
Thus, researchers have identified many factors associated with the risk of dropping out of
school, but less is known about how these personal, family, and school variables interact and
what is the respective weight of each factor in the student’s decision to drop out. This
knowledge appears essential to both intervention strategies and prevention. What are the
specific combinations of risk factors that lead to dropping out and are there gender differences? Over the last decade, a few researchers have elaborated theoretical models to explain
the dropout process, using longitudinal studies that take into account multidimensional risk
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factors. These models increase our understanding of the interactions between risk factors and
processes leading to dropping out of school.

Empirical models of school dropout
Garnier et al. (1997) tested an empirical model using data from a longitudinal study focused
on nonconventional family lifestyles. Since 1974–1975, 205 Euro-American families were
followed. Structural equation analyses show that certain risk factors identified in childhood
are associated to multiple problems at adolescence. Risk factors most predictive of school
dropout are family factors evaluated during childhood (socioeconomic status and stress)
combined with problematic youth behaviors at adolescence (academic failure and drug use).
This model emphasizes the importance of family risk factors in the cumulative risk leading
to dropout. However, youth raised by parents who adhered to nonconventional values in the
1970s may not have the same personal and family characteristics nor do they evolve in the
same context as present-day youth.
Kaplan et al. (1997) tested another model in a 3-year longitudinal study, covering the
seventh to the ninth grade. They examined the effects of negative school experiences on
feelings of rejection as well as behaviors and attitudes that disparage school and lead to
school dropout. Structural equation analyses show the direct effects of negative school
experiences leading to the adoption of attitudes degrading values held by the school system
and associating with peers involved in illegal or disruptive activities. Results show that
students with poor academic results devaluate the importance of school. This model
demonstrates the importance of social and school variables in the dropout process. However,
dropout status in this study was identified by self-report and no family factors were
considered in the model although it is well known that some family factors are very
important to understand the dropout process.
Jimerson et al. (2000) evaluated family factors in early childhood as predictive of school
dropout at the end of adolescence. Data were collected in a 19-year longitudinal study
following children of mothers at-risk due to poverty and associated risk factors including
single parenthood, age, and education. Results show that the family environment and care
giving in early childhood are strong predictors of later school dropout. Socioeconomic
variables, behavior problems, academic achievement, academic abilities, and parents’ school
involvement from primary grades until adolescence are also good predictors of dropout
status at 19 years of age. This study focused on a specific population of at-risk mothers and
their children. In terms of the model predicting the dropout status of these youths, 19 years
later, there was no consideration for gender and thus no conclusions comparing how the
model fit for boys and girls.
Battin-Pearson et al. (2000) tested a dropout model in a longitudinal study focusing on
social adaptation problems and criminality considering youths’ characteristics at 14 years of
age and dropout status at age 16. Structural equation analyses show that poor academic
achievement is the strongest predictor of dropout. Poor academic achievement mediates the
relationship with dropout before the end of 10th grade for factors such as affiliation with
deviant peers, low school bonding, low parental educational expectations, parent’s lack of
education, gender (male), and ethnicity (African American). The model also shows a direct
pathway to dropout for general deviance, affiliation with antisocial peers and low family
socioeconomic status. This model confirms that behavior problems and poor academic
achievement are two very important factors in the dropout process. These authors suggest
that school dropout is best explained using a combination of different factors emanating
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from various sources. However, there are two limits associated with this study. First, the
authors did not take into account certain important school characteristics such as the student–
teacher relationship and the classroom climate. Second, the students who participated to this
study were selected on the basis that they demonstrated antisocial behavior and their dropout
status was self-reported, which may or may not represent the official status.
These empirical models suggest that the cumulative process leading to dropout can be
triggered by many different types of factors. Furthermore, poor academic achievement is a
central factor in all these models and thus appears to be very important in the dropout
process. We believe these empirical models make an important contribution to the understanding of the cumulative nature of risk factors and the processes leading to school dropout.
However, a main and quite important limit of these models is that they are often based on
research projects studying school dropout as the result of psychosocial difficulties of high
risk populations. These studies’ experimental designs were conceived to understand and
explain school dropout for these specific populations. Furthermore, many variables strongly
associated to school dropout, mainly those linked to the classroom climate, student–teacher
relationship, and teachers’ attitudes towards students, are not taken into consideration.
Choosing designated at-risk populations and risk factors associated with these populations
results in increased understanding about how students from such high-risk populations drop
out. However, do these models allow us to understand the dropout process in a general
population? Although school variables such as academic achievement have been found to be
good predictors of dropping out, these studies have mainly examined the students’ behaviors, attitudes, and abilities while ignoring what is actually happening in the classroom.
Moreover, some of these longitudinal studies cover a very brief period of time, identify
dropout status in the middle of adolescence whereas many students may complete high
school later in life and through other venues, and dropout status is often based on self-report
which is not always reliable. Finally, recent studies have shown that for a subgroup of
students, depression may contribute to poor academic achievement and school dropout. This
factor has not been taken into consideration in these studies.

Purpose of the study
The ecosystemic model of Bronfenbrenner (1979, 1986) provides an interesting theoretical
foundation for the study of school dropout. This model places the student, as a system, at the
core of his own experiences, with his own assets, interacting with other systems such as the
family and the classroom. Not only are the system’s characteristics important, but special
consideration is also given to the interactions between these various systems. In addition, the
interactions between the systems occur in a developmental perspective over time. Bronfenbrenner also insists on the importance of child–adult relationships as a crucial element
contributing to the positive development of the child who can then better adapt through
difficult times. This ecosystemic model stems from the understanding that the child’s
development occurs in a multidimensional context. Therefore, if applied to the understanding of the dropout process, the various systems of this model must be included to fully
understand the process.
The review of the literature also shows that in order to explain the dropout process,
researchers must consider multiple sources of data, such as those provided from the personal,
family, and school contexts. The main themes are: (1) on the personal level, gender (being a
boy), school engagement and low achievement, externalized behavior problems, and, more
recently, internalized behavior problems; (2) on the family level, socioeconomic status,
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positive relationships versus family conflicts and parental educational practices; (3) on the
school level, student–teacher relationships and school and classroom climates.
The main objective of this study is to test a multidimensional and empirical model of
school dropout using structural equation modeling with a general student population. Our
model takes into account the different personal, family, and school environments, as well as,
their interactions in order to conceptually organize the associated factors and guide both
preventive and curative interventions aimed at students at-risk of school dropout. We
hypothesize that five latent factors will emerge in this analysis: poor parent–teenager
relationships, youth depression and family difficulties, negative classroom climate, negative
school interactions, and poor school achievement. We hypothesize that school achievement
is a central factor and that it is directly associated with school dropout. Moreover, we
recognize on the one hand that the family contributes to the dropout process and on the
other that the school as significant a role. We hypothesize, furthermore, that a child who
experiences poor parent–teenager relationships is more likely to show poor school achievement and for a subgroup who experience major family difficulties, depression may also
contribute to the poor achievement. In essence, because of a problematic family environment, the student is not as available to engage in his student role and thus, does not develop
the abilities and competences necessary to succeed in school. In addition, when the classroom climate and the school interactions are negative, the student does not benefit from the
type of support needed to sustain school success. Finally, the accumulation of personal-,
family-, and school-related difficulties over a long period of time contributes to poor school
achievement which ultimately leads the student to drop out of school without a diploma.

Method
Participants
The participants came from the first year of an extensive 8-year longitudinal research project
(1996–2007) designed for a general student population to answer specific questions
concerning adolescents’ educational achievement, social adaptation, and school dropout.
Data were collected at time 1 while dropout was measured at time 8. The convenience
sample for this study consisted of 672 French–Canadian students aged 12–13 years in the
first year of the research project, when they were starting high school; 54 % were boys and
46 % were girls. The Sherbrooke and Quebec City cohorts attended schools in lower-middle
class districts, whereas the Trois-Rivières cohorts were from middle-class districts. In the
eighth year of the study, 111 participants were identified as school dropouts by the Ministry
of Education of Quebec, when they were 19–20 years of age, while 561 students had
obtained a high school diploma. The Quebec Ministry of Education defines a school dropout
as someone who leaves school without obtaining a high school diploma and does not enroll
the following year (Quebec Ministry of Education 2000).
Measures
The 18 selected personal, family, and school variables for these analyses were scale scores
from the following measures, collected in the first year of the research project, and
hypothesized to reflect latent constructs. Gender, socioeconomic status (SES) and dropout
status identified at 19 years of age were used as measured variables. When required,
variables were negatively recoded; thus, higher scores indicate increased levels of difficulty
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in personal spheres, lowest socioeconomic status, most negative perceptions, or lowest
grades. Gender was coded 0 for male and 1 for female.
Analyses of school records Grade point averages in French, Mathematics, and English, as
well as school misconduct such as truancy were gathered from school records.
Social skills rating system (Gresham and Elliot 1990) This teacher-rated questionnaire
provided a multivariate assessment of the social behaviors of students in school. The
teacher’s version consists of 51 statements divided into three subscales: social skills (cooperation, assertion, and self-control), problem behaviors (externalizing and internalizing
problems) and academic competence. The social skills rating system (SSRS) shows adequate
reliability (test–retest, 0.90; Cronbach’s alpha, 0.90) and concurrent validity with various test
scales. Principal axes factor analyses with Varimax rotation conducted on the scores of 672
high school students resulted in the same factorial structure as the original English version.
The internal consistency coefficients ranged from 0.79 to 0.92.
Beck depression inventory (Beck 1978) This self-report measure completed by the student
consists of 21 items assessing the intensity of emotional, behavioral, cognitive, and somatic
symptoms characteristic of depression. Each item offers a choice of four answers ranging
from 0 to 3. The psychometric qualities of the Beck depression inventory have been
confirmed for Quebec adolescents, with internal consistency coefficients varying from
0.86 to 0.88 (Baron and Laplante 1984; Gosselin and Marcotte 1997). A cut-off score of
16 has been suggested to identify subjects manifesting characteristics of clinical depression
(Strober et al. 1981).
Family environment scale (Moos and Moos 1981) This self-report questionnaire covers 45
statements measuring the students’ perceptions of the social and environmental characteristics of their family. Each statement is answered true or false. Five subscales assess the
following dimensions: cohesion, expression, conflicts, organization, and control. The reliability of this questionnaire has proven adequate (alphas varying between 0.68 and 0.78) and
concurrent validation has been demonstrated with several tests.
Parental participation in school follow-up (Epstein et al. 1993) This self-report questionnaire answered by the student consists of 20 statements covering five subscales: parental
emotional support (alpha00.78), communication with teachers (alpha00.68), parent–adolescent interactions pertaining to school (alpha00.73), parent–school communication
(alpha00.56), and parent–adolescent communication (alpha00.64).
Classroom environment scale (Moos and Trickett 1987) This student self-report questionnaire assessed the classroom social climate. The condensed version includes nine scales of
five statements each (a total of 45 statements) with a choice of true or false answers. The
scales are: engagement, affiliation, teacher support, task orientation, competition, order and
organization, clarity of rules, teacher control, and innovation; a total score of the classroom
environment is also provided. The questionnaire has been shown to have adequate reliability
(Cronbach’s alpha between 0.52 and 0.75) and concurrent validity with other instruments
(between 0.16 and 0.40).
Teacher’s attitudes towards the student scale (Potvin and Rousseau 1991) This questionnaire is answered by the teachers, assessing their attitudes towards the student. It consists of
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18 bipolar adjectives; each pair of adjectives has a value of −3 to +3, providing a minimum
total score of −54 and a maximum total of +54. The instrument’s reliability is adequate
(Cronbach’s alpha between 0.50 and 0.86).
Socioeconomic status SES was measured using family yearly income and both father and
mother income and educational levels, as reported by the parents.
Procedures
In September 1996, all first year high school students at each of the selected schools were
invited to participate in the study. The only students to be excluded were those exhibiting
intellectual disabilities, as these students rarely obtain a high school diploma. All student
participants were contacted through their teachers. Each teacher was informed of the purpose
of the study by the school principal, and was subsequently met by one of the researchers,
who explained the main research objectives and invited the teacher to participate. The
parents or legal guardians were also contacted for their consent and assured that all collected
information would remain confidential. The percentage of students who accepted to participate, with parental consent, was 78.1 %. The English questionnaires were translated into
French and administered to the participants in the same order in each class. Two research
assistants, trained in administering the tests, were assigned to each school. While the
students answered their questionnaires, the teacher completed the teacher questionnaires
for each participating student in his/her class.
Analyses
Missing data analysis strategy Missing data was handled by the maximum likelihood
procedure implemented in Mplus (version 5.2) software. Maximum likelihood estimation
with missing data is based on all available data. Under the missing at random condition,
maximum likelihood parameter estimates and standard errors are consistent and estimates
are efficient (Collins et al. 2001).
To validate the factor analysis and the structural equation model (SEM), we chose to use
random split-half subsamples of different subjects. The entire sample of 672 students was
divided in two random subsamples of 337 and 335 students. There were no significant
differences between the two subsamples on gender or SES variables, or on the proportion of
dropouts identified in each sample. The first subsample of 337 students was further
randomly divided in two equivalent subsamples of 169 and 168 students. In pilot study 1,
an exploratory factor analysis was conducted on the subsample of 169 students. In pilot
study 2, a tentative Confirmatory Factor Analysis (CFA) and SEM were formulated using
the subsample of 168 subjects. Finally, the CFA and SEM models from pilot study 2 were
tested on the remaining subsample of 335 subjects. The details of the final CFA and SEM
results on this sample of 335 subjects are reported below.
Assessing model fit Assessing the fit of a model to empirical data by using chi-square poses
some difficulty as this test tends to reject the hypothesized model when applied to large
samples, even though it may be a well-fitting model. Therefore, other approaches were
considered to assess model fit. Overall model fit was assessed by examining the Comparative Fit Index (CFI, Bentler 1990) and the Tucker Lewis Index (TLI, 1973), for which
values of 0.95 or greater are considered adequate (Yu and Muthén 2002; Hu and Bentler
1999; Marsh et al. 2004). The residual mean squared error approximation index (RMSEA)
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and the standardized root mean square residual (SRMR), for which values of 0.05 or less for
the former and 0.07 or less for the latter, indicating adequate model fit, were also considered.
Models were compared by calculating the chi-square value and corresponding degrees of
freedom between the models. The statistical significance of the difference was then evaluated. Zero-order correlations among the 15 selected variables are presented in Table 1, as
well as their means and standard deviations from Mplus.

Results
Confirmatory factor analysis
A CFA procedure was carried out to evaluate the relationships between the indicators and the
five hypothesized latent factors. All factor loadings were freely estimated and the factor
variances were fixed to 1 for identification purposes; the five latent factors were allowed to
intercorrelate freely. Standardized path coefficients and Z scores for the indicators of the five
latent constructs are shown in Table 2.
As shown in Table 2, a first latent construct identified as poor parent–teenager relationships was defined by poor parent–teenager interactions around daily school activities, such
as completing homework, discussing grades and the importance of school, poor parent–
teenager communication about subjects such as the youth’s future projects and current
events, as well as little parental emotional support comprised of behaviors such as encouragements, congratulations for the youth’s accomplishments, and parents’ involvement in the
youth’s activities. Three indicators reflected a latent factor identified as youth depression and
family difficulties: the student’s intensity of depressive symptoms including, for example,
despair, sadness, self-depreciation, and social isolation; frequent family conflicts as
expressed by high levels of anger, aggressiveness, and discord among family members,
and low family cohesiveness demonstrated by little assistance and support among family
members. Two latent factors reflected school influences. A negative classroom climate was
revealed by the student’s perception of a lack of order and organization in the classroom,
limited student engagement in class activities and a global negative perception of the
classroom social environment. Three other indicators comprised the negative school interactions factor: poor student cooperative behaviors in class including inadequate responses to
the teacher’s instructions and not listening when another student talks; the teacher’s negative
attitudes towards students consisted of negative descriptions of the students and students’
externalized behavior problems such as fights, arguments and fits of anger. Externalized
behavior problems are identified by the teacher. Finally, the last identified latent construct
was poor academic achievement, construed by low grades in mathematics, French (the
student’s mother tongue) and English (second language).
As prior studies have shown that there are differences in dropout rates and academic
achievement between boys and girls, we hypothesized that gender was a particular background variable that might differentially influence the solution. Therefore, gender had a
special status in the measurement invariance across subpopulations and CFA was carried out
for each gender separately as well as for the total subsample of 335 students. Results from
each of the three separate analyses demonstrated that the model from pilot study 2 fit the data
well. Goodness-of-fit indices of the total sample were deemed very good (χ2 (80)0109.346,
p00.0163, CFI00.986, TLI00.981, RMSEA00.033 CI [0.015, 0.048], SRMR00.037). The
chi-square test rejected the model but when we considered indices like the descriptive fit
value (Muthén 1989), which takes into account the sample size and the degrees of freedom,
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Table 2 Confirmatory factor analysis: standardized path coefficients and test statistic (Z)
Latent factor and indicators

Standardized path coefficient

Z statistic

Poor parent–teenager relationships
Poor interactions

0.605

13.671

Poor communication

0.667

16.221

0.878

24.862

Frequent family conflicts

0.719

19.664

Low family cohesion

0.825

25.016

Youth depression

0.614

14.275

Lack of order and organization

0.772

27.614

Little engagement

0.817

32.230

0.885

39.601

Little affective support
Youth depression and family difficulties

Negative classroom climate

Poor classroom environment
Negative school interactions
Student behavior problems

0.707

22.430

Negative teacher attitudes

0.892

41.456

Poor student cooperation

0.858

37.541

Poor academic achievement
Low mathematic grades

0768

24.260

Low French grades

0.823

28.660

Low English grades

0.756

24.077

N0335

the resulting value was much less than the cutoff point of 1.5, suggesting that the model
would not be rejected if the sample size was taken into account. The CFI and the TLI
indicated a good reproduction of the estimated sample covariance matrix from the modelpredicted covariance matrix. The RMSEA and the SRMR were also adequate. The factor
indicator loadings were high and all statistically significant, ranging from 0.605 to 0.892.
Table 2 reports that each indicator had a factor loading with a statistically associated Z value
greater than 1.96, indicating that each of these indicators had a significant relationship with
the relevant latent variable. Factor determinacy for complete data, the correlation between
the estimated factor score and the factor ranged from 0.903 to 0.943. Thus, the indicator
variables were good reflectors of latent constructs and we had strong evidence that the latent
factors were well measured.
Measurement invariance test analyses across gender were then carried out. We first tested
equality of factor loadings across gender and, in a second step, equality of measurement
intercepts was considered. Table 3 shows the results of model testing from simultaneous
multiple group analyses. Comparing the result of the model with equality constraints on
factor loadings against the baseline model where no equality constraints were imposed
showed that the chi-square difference between the two models was not statistically significant. This was evidence of gender invariance of factor loadings. However, comparing the
results from the model with equality constraints on the factor loadings against the model
with equality constraints on both the factor loadings and intercepts showed a statistically
significant chi-square difference. This lead to the conclusion that there was some evidence of
measurement intercepts non invariance for male and female.
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Table 3 Summary of multiple group analysis results
χ2

Variables

df

1. Baseline model: no measurement invariance

196.592 160

2. Model with equality constraints on factor loadings

211.202 170

Difference between models 2 and 1

χ2

diff

14.61

df

10

3. Model with equality constraints on factor loadings and measurement intercepts 246.217 180
Difference between models 3 and 2
35.015 10
N0332

SEM analysis
A structural equation model (SEM) framework was used to study relationships among the
latent variables. This was done in several steps. We first established relationships among
latent variables in pilot study 2 and tested this model on the second subsample of 335
students. Finally, gender and SES background variables were added to the final model
shown in Fig. 1, to verify effects of these measured variables on latent variables.
The overall fit of the model was very good. The chi-square value was significant, χ2 054,092,
p<0.000, but the goodness-of-fit indices (CFI00.96, TLI00.96 and RMSEA00.011) indicated
adequate model fit. Altogether, the five latent factors in the model explained 58.71 % of the
variance in dropout.
This representation of the final structural model (Fig. 1), shown without the latent
variable indicators for clarity, includes only significant path coefficients for relationships
among the five latent factors and the three observed variables (gender, SES, and dropout).
12-13 years

Low
SES

.14**

.17**
.52***

19 years

-.26***
Negative School
Interactions

Poor Parentteenager
Relationships

Gender
(male)

-.17**

.52***
R2 = .58
Poor
Academic
Achievement

.14*

.71***
Dropout

.53***
Measured Variables
Latent Factors

.15*
Depression
and Family
Difficulties

.48***
.

Correlations

Negative
Classroom
Climate

Fig. 1 Final multidimensional confirmatory model of school dropout

Standardized Path
Coefficients
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As seen in Fig. 1, the five latent factors identified from personal, family and school indicator
variables measured at ages 12–13 explained a significant portion of the variance in dropout
at age 19. Poor academic achievement was the only latent factor to directly and significantly
predict dropout (0.71, p<0.000), thus mediating the effects of negative classroom climate.
The latent factor of poor parent–teenager relationships was intercorrelated with youth
depression and family difficulties (0.53, p<0.000), but had no direct effect on negative
classroom climate or poor academic achievement. However, youth depression and family
difficulties significantly predicted students’ negative perceptions of classroom climate (0.48,
p<0.000). Negative school interactions, as reflected by student behavioral problems and
teachers’ negative attitudes towards students, was significantly intercorrelated with poor
academic achievement (0.52, p<0.000) and also predicted youth depression and family
difficulties (0.14, p<0.05), but did not directly predict dropout. Negative classroom climate
was the only latent factor directly predicting poor academic achievement (0.15, p<0.05).
Two observed background variables were included in the analysis, and results show they
contributed indirectly to school dropout by their impact on latent factors of the model, but
had no direct paths to dropout status. Both low SES and gender (male) predicted negative
school interactions and poor academic achievement. Low SES predicted poor parent–
teenager relationships (0.14, p<0.01), negative school interactions (0.17, p<0.01), and poor
academic achievement (0.052, p<0.000), but had no significant effect on the two other latent
factors. There was no significant difference between boys and girls on the two latent family
factors or perceptions of classroom climate, but boys had more negative interactions at
school (−0.26, p<0.000) as well as poorer academic achievement (−0.17, p<0.01) than girls
according to their teacher’s evaluation.

Discussion
This study tested an empirical-based predictive model of school dropout in a general high
school population evaluated at 12–13 years of age, to identify the main factors associated
with dropout and determine how the relationships between these factors predict school
dropout at 19 years of age. Our use of longitudinal data circumvents the ambiguities of
causal inference inherent in cross-sectional designs. Factor analysis identified five latent
factors, and structural equation modeling with these factors showed they significantly
contribute to high school dropout. Two factors were from personal and family contexts:
poor parent–teenager relationships and youth depression and family difficulties. Three other
factors covered personal and school contexts: negative classroom climate, negative school
interactions, and poor academic achievement. Furthermore, two observed background variables contributed indirectly to school dropout by their effects on latent factors of the model:
gender and socioeconomic status.
Poor parent–teenager relationships, reflected by the teenager’s perceptions of few conversations with parents about school, poor parent–teenager communication and little parental affective support, is strongly associated with the youth’s depressive symptoms and family
difficulties such as frequent conflicts and lack of cohesiveness among family members. As
this factor of youth depression and family difficulties directly predicts the youth’s perceptions of a negative classroom climate, these results suggest that exposure to adverse family
environments may increase the vulnerability to depression for some students, which along
with difficulties of daily life in a conflict-torn and disunited family predicts that these
students will have difficulty engaging in classroom activities and achieving academic
success. It is not surprising that youth-depressive symptoms and family difficulties are
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indicators of this latent factor, as prior studies have shown that high levels of depressive
symptoms are not uncommon in families where there are frequent conflicts and little
cohesiveness within the family unit (Fortin et al. 2004). We had expected that depressive
symptoms would be closely associated with externalized behavior problems, as both these
risk factors were shown to be correlated with dropout risk in previous studies (Fortin et al.
2005). However, as measures of depressive symptoms and family functioning are drawn
from student self-reports in this study, and exteriorized behavior problems were identified by
the teachers, it is not surprising that youth depressive symptoms and family indicators were
associated in this latent factor. Furthermore, the model shows that negative school interactions, including the student’s behavioral problems, also predicts youth depression and
family difficulties. This suggests that the student’s behavioral problems at school may
contribute to intensify family conflicts and youth depressive symptoms. However, even if
the student has few depressive symptoms, poor parent–teenager relationships, interacting
with family difficulties could provide sufficient explanations for the student’s negative
perceptions of the classroom climate, especially poor engagement in school.
Numerous studies suggest family factors play a role in the dropout process, including
poor parent–youth communication, lack of parental support (Potvin et al. 1999), a lack of
parental involvement in their child’s school activities (Rumberger 1995), and little cohesiveness between family members (Lagana 2004). Englund et al. (2008) report that students
whose parents are involved with their children and provide support tend to persevere in
school more than youth whose parents do not provide these quality relationships. Other
theoretical models explaining the dropout process also show the influence of parents on
dropout (Garnier et al. 1997; Jimerson et al. 2000; Battin-Pearson et al. 2000). Our results
suggest that students who come from high-conflict family environments generally tend to
have more negative perceptions of the classroom climate than students who come from more
adequate family environments. In this respect, Fortin et al. (2006a, b) noted that students
identified at-risk of school dropout tend to report more conflicts and dysfunction in their
families as well as more negative perceptions of classroom climate, especially a lack of order
and organization in the class. It is most likely that students coming from poor family
environments start high school without some of the required abilities that would allow them
to fully commit to their schooling.
Our results suggest that the school context plays a very important role in the dropout
process. The school context in itself has not been extensively studied in relation to high
school dropout in previous studies completed with high-risk populations, although most
researchers agree about the direct relationship between the student’s poor academic achievement and dropout. Perhaps general deviance, antisocial peers, and low socioeconomic status
have a more direct impact on academic achievement and dropout in these populations, but
our results indicate that this is not the case in a general high school population. Our
theoretical model underlines the importance of two other school factors within this population: negative perceptions of the classroom climate and negative social interactions at school
between teachers and students. Numerous studies report a very strong link between the
classroom environment and academic achievement (Anderson et al. 2004; Lessard et al.
2006; Englund et al. 2008). Students who have negative perceptions of the classroom
climate tend to find there is little order and organization in the classroom, and thus believe
that the students are agitated, too excited and waste much time in class. Furthermore, another
important dimension of the classroom climate for these students is their perception of little
engagement in class activities, which leads mainly to decreased motivation and a marked
lack of interest in school. Bennacer (2000) demonstrates that academic achievement is
associated with classroom organization and a class centered on academic goals. Anderson
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et al. (2004) show that the classroom climate influences motivational behaviors and academic achievement. Janosz and Leblanc (1996) suggest that dropout risk increases when the
school does not provide a clear, coherent, and well-structured environment for the students.
Overall, these negative perceptions of the classroom or school climate add to the difficulties
encountered by many students at-risk of school dropout, impeding their thorough engagement in academic activities and hindering their academic performance.
The results of the present study show that students who exhibit many oppositional,
aggressive, or delinquent behaviors in the classroom, as identified by the teacher, also tend
to exhibit poor academic performance. As a result of inadequate behaviors in the classroom,
students are often suspended; being suspended from school often leads to falling behind in
class and thus, to lower academic performance. Teachers tend to describe these students as
unstable, agitated, disobedient, immature, and uncooperative and, in response to the students’ behaviors and lack of academic success, will often exhibit negative attitudes towards
these students. These results also converge with studies that emphasize that the combination
of social and academic difficulties is a very important risk factor for dropout (Battin-Pearson
et al. 2000; Dunn et al. 2004; Jimerson et al. 2002). Many studies emphasize that exteriorized behavioral problems cumulated with learning problems are strong predictors of school
dropout (Battin-Pearson et al. 2000; Dunn et al. 2004; Jimerson et al. 2002). Dropout risk is
high for these students, and their inappropriate behaviors and academic problems are also
more likely to disturb both the classroom and the school environment.
Both behavioral and academic problems are influenced by the family’s SES and student’s
gender. Gender (male) and low SES predict negative school interactions and poor academic
achievement; low SES also predicts poor parent–teenager relationships. Our results show
that low SES has a significant effect on academic achievement, whereas gender has a strong
effect on negative school interactions, suggesting that boys exhibit more behavior problems,
less cooperative behaviors in class and elicit more negative attitudes from teachers than girls.
Many studies also have reported the close association between low SES of the family and
school dropout (Englund et al. 2008; Jimerson et al. 2000) as well as lower academic
achievement for boys mediating high school failure and dropout (Battin-Pearson et al.
2000; Newcomb et al. 2002). Thus, converging with the results of other studies, this model
suggests that boys as well as students coming from a family in poverty are at higher risk for
poor academic achievement and more behavioral problems and negative interactions with
teachers and that these are the factors, and not gender or low SES per se, that may prevent
them from completing high school.
Most studies concerning school dropout have suggested that poor academic achievement
is the most robust predictor of school dropout and, cumulated with adolescent behavioral
problems, both variables together strongly contribute to increase dropout rates (BattinPearson et al. 2000; Newcomb et al. 2002). Results of this study indicate that poor academic
achievement is indeed a strong predictor of dropping out of school, and clearly the most
important predictor of high school dropout. Furthermore, poor academic achievement is a
mediating variable for negative classroom climate, SES and gender and is strongly associated with negative student–teacher interactions in class. This corroborates the vital importance of teacher–student relationships as well as classroom and learning experiences in
promoting high school success and preventing dropout. Previous studies with at-risk populations often identify other factors contributing directly to school dropout, such as bonding
to antisocial peers, engaging in deviant behaviors and coming from a family with low SES
(Battin-Pearson et al. 2000) but in this study in a general population, all identified factors
contribute together to predict dropout. Our results suggest that the direct contributions of
general deviance and low SES to increasing the likelihood of dropping out of school,
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regardless of academic achievement, is perhaps characteristic of high-risk populations,
whereas more proximal school and classroom risk factors are more influential in explaining
the dropout process in a general population.
To conclude, the influences of relationships with parents, family difficulties, and youth
depression on poor academic achievement are mediated by the students’ negative perceptions of the classroom climate in the first year of high school. However, negative student and
teacher interactions are intercorrelated with school achievement, indicating that low academic achievement tends to increase student problem behaviors at school as well as
teachers’ negative attitudes and, in turn, these behaviors tend to decrease the students’
academic success. Furthermore, the direct effects of low SES and male gender on both
negative school interactions and school achievement underscores the often-noted increased
levels of behavioral problems and lower academic achievement of lower-income youth, and
boys in comparison with girls. Our results suggest that poor academic achievement is the
strongest predictor of dropout, but our model also underlines that one must consider
influences from multiple personal, family and school factors to better explain academic
achievement and predict school dropout in order to have a more complete understanding of
this complex social problem affecting many youths of diverse backgrounds.
Measured variables can bias any theoretical model that covers longitudinal data by the
choices made early on in the research design. The principal limit of the present study is that
measured variables were collected on self-report or teacher reported questionnaires. Parent
and teacher interviews would provide complementary information that would further understanding of the role of family and school variables in the process of dropout risk. Also,
theoretical models need to be validated on different populations. We used split samples to
validate the identified factors and final model.
When we started our longitudinal study, our primary objective was to develop a theoretical and explanatory model of high school dropout, to increase our understanding of the
problem as well as to use the predictive model to implement effective prevention programs.
This model demonstrates that multidimensional factors interact to explain the dropout
process and schools must not only consider the students’ characteristics and personal risk
factors, but also evaluate characteristics related to the youth’s family and school environments. This model suggests that schools must put in place multidimensional intervention
programs that simultaneously consider and tailor dropout out prevention programs to act
upon these different personal, family, and school contexts to prevent high school dropout
and failure.
For the student, programs should aim at increasing academic success and social abilities,
ameliorating study habits and school engagement as well as decreasing behavioral problems
and depressive symptoms. As a good classroom environment is of utmost importance for
academic achievement, improving teachers’ abilities in classroom management, as well as
their abilities to motivate students and support adequate classroom and social behaviors
should become a priority in schools. Teachers must develop positive attitudes and significant
relationships with their students, and must be able to provide educational support and
promote school achievement on a regular basis, for students at-risk of school dropout. When
required, using school and community resources, programs should address parents’ educational and relational abilities, supervision and interest in their adolescent’s school activities,
increasing understanding of the youth’s difficulties, emphasizing the importance of academic achievement to their child, and, in certain cases, the parents’ own personal difficulties.
Finally, school administrators must ensure the school is optimally organized to answer at-
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risk students’ needs and thus, prevent school dropout. This organization must be planned
considering the multidimensional risk factors associated with dropout risk, to act upon and
decrease the impact of these risk factors and promote academic success. Furthermore, as
organizational constraints vary across schools, program implementation must remain flexible and take these constraints into consideration, to best answer the students’ need. Our
continued work in the field demonstrates that this mission is possible.
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