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The transition from kindergarten to first grade has been described as a critical period for children's academic
development. Furthermore, research indicates that peer status is connected with academic adjustment, yet
the underlying processes remain unclear. By means of a two-year longitudinal study during kindergarten and
first grade (N = 153), we aimed to shed light on the antecedents of achievement at the end of first grade.
Based on the parallel processes mediation model (Buhs, 2005), a comprehensive predictive model was
constructed and tested. Results showed that (a) the parallel processes mediation model is partially valid
during the transition from kindergarten to first grade; and (b) there is more support for an effect of academic
self-concept on achievement than vice versa. This comprehensive model increases our insight in the factors
that enhance children's academic development during the transition to first grade.
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Introduction

In most educational systems, formal education starts around the
age of six, when children move to first grade. The transition to first
grade has been described as a critical period for children's develop-
ment in general and their academic development in particular
(Entwisle & Alexander, 1998). Not only does the child himself or
herself undergo profound developmental changes (e.g., its cognitive
skills), the child's learning environment changes as well. In first grade,
children are exposed to more teacher-directed and seatwork
activities, in a much more academically oriented environment (La
Paro, Rimm-Kaufman, & Pianta, 2006; Sink, Edwards, & Weir, 2007).
First grade academic performance is especially critical because of the
cumulative nature of the curriculum: It is hard for children to achieve
at a high level in later grades, without achieving at a high level in
earlier grades. Therefore, understanding the factors that shape early
achievement is important and may have implications for early
mobilization of educational resources (Downer & Pianta, 2006;
Ladd, Birch, & Buhs, 1999).

Recent research has focused on the effects of peer relationships on
academic achievement and school adjustmentprocesses in general (e.g.,
Ladd, Herald, & Kochel, 2006; Rubin, Bukowski, & Laursen, 2009). Based
on these and former studies, it has becomeobvious that peer acceptance
accounts for unique variance in children's school adjustment (e.g., Ladd,
Kochenderfer, & Coleman, 1997; Lubbers, Van der Werf, Snijders,
Creemers, & Kuypers, 2006). However, questions still remain about the
intervening processes that may explain the link between peer
relationship variables and academic outcomes (Wentzel, 2003).
Contemporary research focuses on developing peer-oriented models
of relationship effects on adjustment patterns (e.g., Buhs, 2005; Buhs,
Ladd, & Herald, 2006; Flook, Repetti, & Ullman, 2005; Ladd et al., 1999;
Lubbers et al., 2006; Wentzel, 2003; Wentzel & Caldwell, 1997).
However, to our knowledge, no comprehensive, longitudinal model
including peer-relationship variables has been tested regarding stu-
dents' academic adjustment in first grade. The few studies that have
examined effects of peer acceptance on first grade achievement (e.g.,
O'Neil, Welsh, Parke, Wang, & Strand, 1997) did not include possible
intervening mechanisms. Moreover, they failed to examine effects of
peer acceptance alongside of other relevant factors, such as entry factors
and kindergarten achievement.

Associations between peer acceptance, self-concept, classroom engagement,
and achievement: A process-oriented model

Recently, Buhs (2005) developed a process-oriented model to
explain the effect of peer relationships on academic achievement,
called the ‘parallel processes mediationmodel’. This model is based on
motivational frameworks, in particular the self-system model of
motivational development (Connell, 1990; Connell & Wellborn, 1991;
Skinner, Furrer, Marchand, & Kindermann, 2008), as well as on
developmental research regarding the role of peer relationships for
children's development (Coie, 1990; Harter, 1998). Central explaining
processes in Buhs's model, linking peer relationships to academic
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achievement, are academic self-concept and classroom engagement.
Buhs'smodeldescribes academic self-concept andclassroomengagement
as two mediators, acting both linear or sequentially (from academic
self-concept to classroomengagement) and parallel, in explaining the link
between peer acceptance and academic achievement.
Academic self-concept and classroom engagement as parallel mediating
processes

To explain the mediating role of classroom engagement in the link
between the peer relationship context and academic achievement,
Buhs (2005) refers to former longitudinal studies on the conse-
quences of early peer rejection, showing that one aspect of children's
responses following peer rejection is disengagement in school
activities (e.g., Buhs & Ladd, 2001). Several explanations have been
provided for the negative effect of peer rejection on engagement
(Buhs & Ladd, 2001;Wentzel, 2004). First, rejected children, who tend
to be treated more negatively by the peer group, may withdraw from
or avoid classroom activities that include abusive companions;
second, rejected children may fear that the requested help will not
be freely offered; and third, rejected children might believe that they
will not value what their peer group values or behave as the group
behaves. Positively phrased, peer provisions have the potential to
influence students' internalized reasons for goal pursuit. They have
the potential to make engagement in a task fun, important or
interesting (Wentzel, 2004).

In its turn, classroom engagement is considered a key antecedent
of academic achievement (Fredricks, Blumenfeld, & Paris, 2004). Buhs
(2005) focuses on the behavioral dimension of classroom engagement
and conceptualizes it as cooperative classroom participation or
“children's adoption to the ‘student role’ and compliance with
classroom social rules and expectations” (Ladd, Herald-Brown, &
Reiser, 2008, p. 1002) and independent classroom participation or
“children's propensity to take initiative” (Ladd et al., 2008, p. 1002). In
previous longitudinal investigations, classroom participation turned
out to be a significant predictor of later achievement (e.g., Ladd et al.,
1999). A higher level of classroom participation represents an
adaptive response to the school culture. This way, children will be
more likely to have experiences that foster learning and skill
development (Finn, 1993; Ladd et al., 1999). This makes classroom
engagement a key intervening construct linking peer acceptance to
later achievement.

To explain the mediating role of academic self-concept in the link
between peer relationships and academic achievement, Buhs (2005)
draws on Harter's (1998) ideas about the significance of peer approval
or disapproval for the development of individual differences in
children's self-perceptions. Empirical studies have confirmed that
peer relationships are linked to several aspects of the self-concept,
including academic self-concept (e.g., Boivin & Hymel, 1997; Juvonen,
Nishina, & Graham, 2000; Tarquin & Cook-Cottone, 2008). This link
might become more important in contemporary classrooms because
peer-mediated activities (e.g., cooperative learning groups) are
increasingly used to promote classroom learning and achievement
(e.g., Jabionsky, 2009). In its turn, academic self-concept (or “students
self-perceptions of their ability, enjoyment of, and interest in school
subjects in general”; Marsh, Craven, & Debus, 1998, p. 1051) is
believed to be an important aspect of the self-concept to enhance
academic achievement (Harter, 1998). The contention that positive
self-beliefs, and a positive academic self-concept in particular, have a
favorable effect on academic achievement, even after controlling for
prior levels of achievement, is central to the ‘self-enhancement’
hypothesis (Byrne, 1984). Increased student effort, persistence in the
face of difficulties, enhanced intrinsic motivation, academic choice
and coursework selection have been mentioned as mechanisms
explaining this effect (Marsh, Byrne, & Yeung, 1999). Especially during
school transition periods, positive self-beliefs have been found to
contribute to a successful transition (Simmons & Blyth, 1987).

Academic self-concept and classroom engagement as linear mediating
processes

According to Buhs (2005), academic self-concept and classroom
engagement do not only operate as parallel mediating processes, each
having direct links with (prior) peer relationships and (later)
academic achievement. Academic self-concept is also assumed to
indirectly affect academic achievement, through its effect on
classroom engagement. This assumption of sequentially related
processes, which mediate the link between peer relationships and
academic achievement, stems from the self-system model of
motivational development (Connell, 1990; Connell & Wellborn,
1991), also referred to as the ‘context-self-action-outcome’ model.
The model affirms that interpersonal contexts shape individuals'
beliefs about themselves within a particular setting, such as schools.
These beliefs determine how engaged or disaffected they will be in
that particular setting. Academic and behavioral adjustment form the
outcomes of engagement in the educational setting. Building on this
model and applying it to peer relationships, Buhs (2005) hypothe-
sized that similar sequential linkages exist between relational features
of context (peer acceptance versus rejection), aspects of self
(academic self-concept), subsequent action patterns (classroom
engagement), and achievement outcomes (changes in achievement).

To summarize, according to Buhs's model academic self-concept
and classroom engagement are sequentially interconnected and
operate as parallel mediating processes in the connection between
peer acceptance and achievement outcomes.

Present study

Expanding the parallel processes mediation model explained
above, we built a comprehensive model, which focuses on the
transition period between kindergarten and first grade and predicts
achievement level at the end of first grade from variables measured in
kindergarten and during first grade, taking into account relevant entry
factors (Fig. 1). The model summarizes our research goals.

Until now, the parallel processes mediation model has been tested
and confirmed in a short-term longitudinal study across fifth grade
(Buhs, 2005). So far, the model has only been replicated in adapted
forms, omitting academic self-concept (Buhs et al., 2006; Hoglund,
2007). The first goal of the current study was to test whether the
parallel processes mediation model as originally proposed by Buhs
also holds in early schooling phases. Based on former longitudinal
studies (e.g., Buhs & Ladd, 2001), we expected to find a mediating role
of classroom engagement in the link between the peer relationship
context and academic achievement. It is less clear whether the
mediating role of academic self-concept and the sequential intercon-
nection of academic self-concept and classroom engagement will also
hold for young children (see further).

The second goal pertained to the duration of the process. Until
now, Buhs's model has only been tested over short periods of time,
that is, from Fall to Spring in the same school year. In our study, we
wanted to test whether the model still holds over a longer period of
time. More specifically, we aimed to test the validity of the model to
predict achievement at the end of first grade from variables before the
transition to formal education, that is, assessed during kindergarten.

Third, the parallel processes mediation model (Buhs, 2005), tested
among fifth graders, proposed academic self-concept to be an
antecedent of subsequent achievement (i.e., ‘self-enhancement
model’). Contradictorily, earlier studies among elementary school
samples found support for a ‘skill-development model’, in which
academic self-concept is a consequence of prior achievement (e.g.,
Skaalvik & Hagtvet, 1990). Furthermore, in a recent study with



Fig. 1. The hypothesized predictive model of achievement at the end of first grade. SES = Socioeconomic status.
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second, third, and fourth graders, support for reciprocal effects
between academic self-concept and achievement was found (Guay,
Marsh, & Boivin, 2003).We found no studies, however, concerning the
link and the underlying processes between academic self-concept and
achievement for kindergartners and first graders. Results concerning
the link, and more importantly, the direction of effects between
academic self-concept and academic achievement among young
children are lacking. Furthermore, because questions remain about
the causal predominance of both variables among young children, in
the current study, both directions of effects (from kindergarten
achievement to academic self-concept and from academic self-
concept to first grade achievement) were explicitly modeled.
Consequently, we included prior achievement at the beginning of
kindergarten in the model, to test these hypotheses. In this manner,
we aimed to test if and how self-enhancement and skill-development
processes work together in the prediction of first grade achievement.

Fourth, our aim was to test effects of peer acceptance and
achievement in kindergarten on first grade achievement, taking into
account relevant entry factors. Entry factors are child and/or
environmental attributes that operate prior to children's school
entrance, but impact their adaptive success after they enter
kindergarten (e.g., Ladd et al., 1999). Important entry factors, also
included in the current study, are cognitive ability or intelligence,
gender, and socioeconomic status (SES) (Ladd et al., 1999; Teddlie &
Reynolds, 2000). Although strong positive correlations exist between
intelligence and performance on standardized achievement tests
(Naglieri & Bornstein, 2003; Worland, Weeks, Janes, & Strock, 1984),
recent research supports the distinctiveness of both concepts and
points to the causal precedence of psychometric IQ to achievement
(Lubinski & Dawis, 1992; Watkins, Lei, & Canivez, 2006). Therefore,
we decided to include both cognitive ability and kindergarten
achievement in the model we tested.

These considerations resulted in a comprehensive, multivariate
process model (Fig. 1) including three entry factors (cognitive ability,
gender, and SES), two variables (i.e., achievement and peer accep-
tance) in the beginning of kindergarten, one variable in the middle of
kindergarten (i.e., academic self-concept), and one variable in the
middle of first grade (i.e., classroom participation). The sequencing of
these central constructs and their assessments was informed by the
theoretical models explained above. The integration of all these
antecedents allowed us to acquire a more precise view on how these
variables relate with each other over time and affect achievement at
the end of first grade.

Method

Participants

The research was conducted in Flanders, the Dutch-speaking part
of Belgium. In Belgium, most children pass through at least three
preschool grades before they enter compulsory primary education
around the age of six. In the final preschool year (kindergarten),
several skills are taught, ranging from language acquisition and motor
development to social skills. Primary education continues to build on
this process (Ministry of the Flemish Community, Educational
Information and Documentation Division, 2005). Nonetheless, formal
education only starts when children move to first grade (Verachtert,
2008), and, as in other countries, kindergarten education is generally
more similar to preschool education than to education in first grade
(La Paro, Pianta, & Cox, 2000).

Sample selection proceeded before the onset of kindergarten.
Thirty schools agreed to participate after telephoning them to explain
the study. Because data were collected from parents, children,
classmates, and teachers, in kindergarten and in first grade, all of
these groups were asked either written informed consent or oral
consent. Parental written consent was obtained from all participating
children. Classrooms with at least six children with parental
permission to engage in the study were selected. When children
changed schools between giving permission and the actual start of the
study, the new school was contacted and asked for participation as
well. To collect data from classmates regarding the participants' level
of peer acceptance, a passive consent procedure was used. We
preferred to work with passive consent in order to maximize the
number of children involved in the peer nomination procedure in
each classroom. A letter, explaining the goal of the study, was sent to
the parents of all the children in the selected classrooms. If parents did
not want their child to participate or to be photographed, they were
asked to contact the researchers via the specified phone numbers or
email address. This way, we obtained parental consent for participa-
tion in the larger longitudinal study for 239 children. Due to the
emigration of two children, 237 children remained at the start of
kindergarten.

Because this study was part of a larger longitudinal study,
including several questionnaires and observations, we decided to
randomly select three boys and three girls, whenever parental
permission was received for more than six children. Selection of
students was necessary due to time restrictions and to prevent
overloading the teachers with extra work. By selecting six children
per classroom, we obtained data from a wide range of classes in the
study. Consequently, for a core sample of 169 children within this
larger longitudinal study, all classroom measurements, i.e., including
the self-concept questionnaires, were administered. For the core
sample, 153 of the 169 children were still participating in the
longitudinal study in first grade. Dropout (n = 16) was mainly due to
children changing schools and/or families moving. These 153 children
formed the sample for the current study.

We checked for possible differences, by means of t-tests for
independent samples, between the core sample (N = 153) and the
non-selected children from the larger longitudinal sample (N = 84,
i.e., 237–153; gender = t(235) = −0.07, p N .05; cognitive ability =
t(227) = 0.77, p N .05; socioeconomic status = t(192) = 3.34, p b .01;
language test at beginning of kindergarten = t(233) = 0.19, p N .05;
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arithmetic concept test at beginning of kindergarten = t(231) = 1.07,
p N .05; peer acceptance = t(228) = 0.62, p N .05; cooperative parti-
cipation in first grade = t(202) = 0.54, p N .05; independent parti-
cipation in first grade = t(202) = −0.03, p N .05; spelling at the end
of first grade = t(196) = −1.93, p N .05; reading chart 1 = t(195) =
−0.72, p N .05; reading chart 2 = t(195) = −0.38, p N .05; reading
chart 3 = t(195) =−0.74, p N .05; and mathematics at the end of first
grade= t(193)=0.92, p N .05). Differenceswere tested for all variables
except academic self-concept, which was not assessed in the larger
sample because of practical considerations (see earlier). Only one t-test
yielded a significant difference for socioeconomic status. The effect size
was rather small (0.23).We can conclude that the socioeconomic status
of the students in the core sample (N = 153) was slightly higher
compared to the socioeconomic status of non-selected students in the
larger longitudinal sample (N = 84).

The participating children of the core sample (48% boys) had a
mean age of five years and two months at kindergarten entry. For the
majority of the children (88%), both parents had the Belgian
nationality. The educational level of each of the parents was recorded.
Seventy-one percent of the mothers completed higher education (i.e.,
college or university graduate, equaling more than twelve years of
schooling in total), 17% finished some years of high school (six to
twelve years of schooling), and one mother finished primary school
(six years of schooling). Fifty-six percent of the fathers obtained a
higher education degree, 25.5% of them finished (some years of) high
school, and one father completed primary school.

In kindergarten, the 153 children were divided over 36 classes in
26 schools. Schools were situated in rural to moderately urban areas
(populations ranged from about 9000 to 90 000; Algemene Directie
Statistiek en Economische Informatie, 2004). Due to children
changing classrooms or schools between selection for participation
and the start of the study, the number of participating children per
classroom finally ranged between 1 and 9 in kindergarten classrooms
(Mdn = 4.5). Kindergarten classroom size ranged between 8 and 39
children (M = 20.83; SD = 5.45).

After the transition to first grade, 42 classes and their teachers
participated. The number of participating children in first grade per
classroom ranged between 1 and 9 (Mdn = 4). For 39 out of 42
classes, classroom sizes ranged from 11 to 24 (M=18.26; SD=3.19).
Teachers in these classes were on average 39.59 years old (SD = 9.93
years) and had on average 16.73 years of teaching experience (SD =
9.24 years). For the remaining three classes no information regarding
classroom size and teacher experience was available. Out of the 42
teachers, 8 were male.

Procedure

In kindergarten, data were gathered in three waves. Before or at
the very beginning of kindergarten (within the first month of the
school year), data on the entry factors were collected (i.e., cognitive
ability, gender, and SES). A demographic questionnaire, including
questions about the child's gender, educational level of both parents,
and ethnicity of the child, was delivered personally and filled out by
the parents. Researchers administered a cognitive ability test in small
groups. During the second wave (October–December 2004), chil-
dren's achievement at the beginning of kindergarten was measured in
small groups in a separate classroom by a researcher by means of a
standardized school readiness test. Group sizes ranged from 1 to 14
(Mdn = 9 for language; Mdn = 8 for arithmetic concepts). Tests for
arithmetic concepts and languagewere administered on two different
days.

Furthermore, data concerning peer acceptance were collected
from the participants' classmates. Individual sociometric ratings were
used to probe peer acceptance. In the third period of data-collection
(January–March 2005), data on children's academic self-concept were
collected from all participants individually. Participants responded
orally to the questions asked by the researcher. To ensure adequate
understanding, at the start of the session, children were trained in
using the response format and were urged to ask questions whenever
something was not clear.

During first grade, there were two waves of data collection. In the
first wave (January–March 2006), children's classroom participation
was assessed by means of a teacher-rated questionnaire. The second
wave took place at the end of the school year (April–June 2006), when
children's achievement level was again measured by means of
standardized tests. The spelling and mathematics test were admin-
istered collectively from all students, in their respective classrooms.
The reading test was administered individually in a separate room. A
research assistant administered all achievement tests.

Measures

Cognitive ability
To probe children's cognitive ability, the Coloured Progressive

Matrices test (CPM; Raven, 1956; Raven, Court, & Raven, 1977) was
used. The CPM is a non-verbal intelligence test, created for children
between 5 and 11 years old. The CPM has sufficient reliability,
construct, and criterion validity (e.g., Evers, van Vliet-Mulder, & Groot,
2000). The CPM consists of 36 items, spread over 3 subsets of 12 items
each, leading to a maximum score of 36. Internal consistency
(Cronbach's alpha), based on the subset scores was .75 in the present
study. For children under the age of eight, the CPM is typically
administered individually, because the response format is too difficult
(Raven et al., 1977). In this study, the CPM was administered in a
separate classroom by one researcher in small groups of 1 to 13
children (Mdn=8). To be able to administer this test in small groups,
the original response sheet was simplified. Instead of a single
response sheet, a response booklet was created. Each response sheet
within the booklet was divided into four sections, each representing a
particular question. Each section was marked with a stamp that
corresponded with the stamp next to the question in the test booklet.
This visual mark made it easier for children to follow. Each section on
the response sheet contained six figures or response possibilities.
Within each section, the child had to mark one of the six figures that,
in his/her view, represented the right answer. The researcher walked
through the classroom to identify and solve possible problems or
questions of the children.

Socioeconomic status
In the present study, SES was tapped by means of parents'

education level, that is, their highest obtained educational degree.
When relying on a single indicator to evaluate a family's SES, parents'
educational level seems to be the most reliable (Alexander, Entwisle,
Blyth, & McAdoo, 1988). Parents' educational level was measured on a
six-point scale, ranging from low (primary school) to high (obtained a
university degree). In order to obtain a single variable, the highest
educational level of both parents was retained. Thirty-eight percent of
the parents had a similar educational degree. In 43% there was a
difference in degree level between partners (21% favoring mothers,
22% favoring fathers). For 11 children only the mother's degree was
known and for 2 children only the father's degree was filled out.

Kindergarten achievement
To assess academic achievement at the beginning of kindergarten,

standardized school readiness tests used in a large-scale longitudinal
study of school trajectories in elementary schools in Flanders were
administered. The large-scale study comprised 3861 children from 122
schools, representative in Flanders in terms of school size, educational
network, and geographical location (Study ‘Schoolloopbanen in het
BasisOnderwijs’, SiBO; Maes, Ghesquière, Onghena, & Van Damme,
2002). The tests consisted of both a language test for kindergartners
(Verachtert, 2003) and an arithmetic concept test (Dudal, 1993;
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Verachtert, 2003). The language test is a Flemish version of a widely
usedandvalidatedDutch language test (VanKuyk, 1996; see Evers et al.,
2002 for information on validity). The test consists of 40 items, leading
to a maximum score of 40. Internal consistency (Cronbach's alpha) of
the item scores was .86 in the large-scale SiBO study and .81 in the
present study. The arithmetic concept test also consists of 40 items
(maximum score of 40) and was especially designed for use in the SiBO
study. Evidence supporting its reliability and validity has been gathered
(Verachtert, 2008). Internal consistency of the item scoreswas .93 in the
SiBO study, and 0.92 in the present study. Furthermore, in the current
study, scores on both tests entailed almost the entire theoretical range.
The correlation between scores for both testswashigh (r=.64,p b .001;
Cohen, 1988). Therefore, scores for both tests were standardized and
summed to obtain an overall achievement score.

Peer acceptance
To assess peer acceptance, the sociometric procedure of Asher,

Singleton, Tinsley, and Hymel (1979) was used. Peer ratings were
used, meaning that scores could be calculated for all children,
including those that may not have received any nominations if
positive/negative nomination procedures had been used (Bukowski &
Hoza, 1989). Photographs were taken of all children in the classroom
who received parental permission for participation in the sociometric
procedure. After identifying all his or her classmates from photo-
graphs, a child was asked to what extent he/she liked to play with the
child in the picture pointed at, by putting the photograph in a green
box with a happy face (for ‘like to play with’ answers), a red box with
a sad face (for ‘do not like to play with’ answers), or a yellow box with
a neutral face (for ‘kind of like to play with’ answers). These answers
were scored as 3, 1, or 2 respectively. The index of peer acceptance
calculated represented the mean score the child received from his/her
classmates, standardized per classroom. Higher scores reflected more
peer acceptance. This sociometric procedure has produced satisfac-
tory test–retest stability across different preschool settings (Asher
et al., 1979; Ladd & Coleman, 1993; Ladd et al., 1999).

Academic self-concept
Self-concept was assessed bymeans of the subscale General School

of the Self Description Questionnaire (SDQ-I; Marsh, 1988). In the
General School scale, the child's evaluation of his/her ability,
enjoyment, and interest in school subjects is measured (six items;
e.g., ‘I am good at all school subjects’). In the original version, the
subscale contains eight items. After refining the Dutch version in a
pilot study, two out of eight items which appeared to be difficult to
understand for most children, were dropped. Marsh, Craven, and
Debus (1991) used the original instrument in a study with
kindergartners, first, and second graders, with satisfying results
concerning internal consistency. The alpha coefficient for kindergart-
ners equaled .72 for the General School subscale. In our study, the
internal consistency of the translated and adapted subscale General
School was a little higher, with an alpha coefficient of .79.

Classroom participation
Classroom participation was assessed by means of the Teacher

Rating Scale of School Adjustment (TRSSA; Birch & Ladd, 1997; Ladd,
1992). This instrument has four subscales of which two refer to
classroom participation, as described in the introduction. The subscale
Cooperative Participation consists of eight items (e.g., ‘Listens
carefully to teacher's instructions and directions’). The subscale
Independent Participation contains nine items (e.g., ‘Works indepen-
dently’). All items are rated on a scale from 1 (does not apply) to 3
(certainly applies). Subscale scores are obtained by averaging item
scores of the specific subscale. The internal consistency, as reported by
Birch and Ladd (1997) for Cooperative Participation equaled .92 and
for Independent Participation equaled .91. In the current study,
internal consistency for Cooperative and Independent Participation
was similar, with α = .85 and α = .90 respectively. Because the
correlation between both subscales was r = .63 (p b .001), and in
agreement with Ladd et al. (1999), both scores were summed to yield
a general classroom participation score.

First grade achievement
To assess achievement at the end of first grade, language tests (i.e.,

a spelling and a reading test) and a mathematics test from the large-
scale longitudinal study mentioned before (SiBO; Maes et al., 2002)
were used. Spelling was assessed using a Flemish version of a widely
used and validated Dutch spelling test (B-version; Moelands &
Rymenans, 2003a; Rymenans, 2000; see Evers et al., 2002 for
information on its validity). The test consists of 39 exercises, yielding
a maximum score of 39. The internal consistency of the item scores in
the SiBO study was high (α = .92; Verachtert, Ghesquière, Hendrikx,
Maes, & Van Damme, 2005). In the current study, internal consistency
was .88. The reading test (Moelands, Kamphuis, & Rymenans, 2003;
Moelands & Rymenans, 2003b), a Flemish version of a well-validated
Dutch test (see Evers et al., 2002, for evidence concerning validity),
contains three reading charts with words of increasing difficulty. For
each chart, the child was asked to read as many words as accurately as
he/she could for 1 min. The number of correctly read words was
recorded. Pearson correlation coefficients between the scores for the
three reading charts were high (r = .90–.95; Verachtert et al., 2005).
In our study, correlation coefficients between the three reading charts
were similar (r = .89–.94, p b .001). To obtain a general language
score, we averaged the standardized score for spelling and the
standardized mean score for the reading charts. The correlation
between the standardized scores for spelling and the mean score for
the reading charts was .42 (p b .001).

The mathematics test (Dudal, 2006) consists of 40 items,
comprising number sense, arithmetic word problems, estimation,
number decomposition, and number series. Internal consistency of
the item scores proved to be high in the original SiBO study (α = .92;
Verachtert et al., 2005) as well as in our study (α= .92; see Verachtert,
2008 for evidence supporting its validity).

To obtain an overall achievement score, the standardized math-
ematics score and the standardized language score (as described
above) were summed. The correlation between scores for both
measures was .51 (p b .001).

Results

In a first step, bivariate correlations between all variables were
computed. To test the direct and indirect effects as described in our
hypothesized model (Fig. 1), we used path analysis in a second step.

To test whether multilevel techniques were required, design
effects were evaluated (Muthén & Satorra, 1995). In this sample,
design effects for all variableswere below the critical value of two (i.e.,
below 1.48). Therefore, single-level structural equation modeling was
used. Furthermore, we needed to deal withmissing values in our data.
In a first step, we checked for possible differences between dropouts
and completers within the core sample (N = 153). When comparing
participants of whom all data were obtained and participants with at
least one missing variable in the core sample, using a set of t-tests for
independent samples, one out of eight t-tests was significant (i.e.,
achievement at the end of first grade). The effect size, however, was
small (i.e., 0.18). Furthermore, because the missing data percentage
was too high (7%) and missing values were spread out over different
variables, listwise or pairwise deletionwould probably bias the results
or generate an unacceptable loss of power (Peters & Enders, 2002).
Therefore, we preferred to estimate the missing values by means of
maximum-likelihood estimation. Maximum-likelihood estimation
produces good parameter estimates when data are strongly non-
normal, but may give underestimated standard errors and inflated
chi-square leading to too frequent rejections of the null hypothesis. To
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protect against the effects of non-normality in our data, robust
standard error computations, such as the MLR estimator and the Yuan
Bentler chi square, were used (Muthén & Asparouhov, 2002; Yuan &
Bentler, 2000). All analyses were carried out in Mplus, offering these
options (Muthén & Muthén, 1998–2001).

Path analyses were conducted in three steps. In the first step, the
parallel processesmediationmodel (Buhs, 2005) was fitted. In a second
step, achievement in kindergarten was added to test the validity of the
skill-development hypothesis versus the self-enhancement hypothesis.
In a third step, the effects of the entry factors on both achievement and
peer acceptance in kindergarten were added and tested. Whenever
necessary, specification searches were conducted in each step, before
progressing to the next (MacCallum, 1986). Paths were added
sequentially to improve fit and then deleted sequentially to enhance
parsimony (Saris & Stronkhorst, 1984; Ladd et al., 1999). As recom-
mended in methodological literature (Kline, 2005; Suyapa, Silvia, &
MacCallum, 1988), alterations in paths were guided by both conceptual
(i.e., theoretical relevance, plausibility) and empirical considerations
(e.g.,modification indices, indicators offit). To assessmodelfit, theYuan
Bentler chi-square, the Steiger–Lind Root Mean Square Error of
Approximation (RMSEA), the Standardized Root Mean Square Residual
(SRMR) and the Comparative Fit Index (CFI) were inspected. The fit of
the model was considered adequate if the chi square statistic was as
small as possible, RMSEA was less than 0.06, SRMR was less than 0.08
and CFI exceeded 0.95 (Kline, 2005). Additionally, the Sobel (1982) test
was used to test the significance of indirect effects.

Preliminary analyses

In Table 1, the descriptive statistics of the variables are displayed.
Of importance is the range of the variables and especially the
percentile scores of the achievement tests. Furthermore, we com-
pared themean scores and standard deviations of our sample with the
mean scores and standard deviations of the same tests used in the
large-scale longitudinal SiBO study (Verachtert, 2003; Verachtert
et al., 2005).

In kindergarten, the scores of the language and arithmetic concept
tests covered almost the entire range, with percentiles for the
language scores ranging between 3 and 99; and for the arithmetic
concept tests between 0 and 100. However, the mean scores of the
language and arithmetic tests of the children in the current sample
significantly surpassed themean scores of the children included in the
Table 1
Descriptive statistics for the variables in the study.

Variables N M MSibo SD

Cognitive ability
CPM 147 17.59 5.3

Kindergarten achievement
Language 152 25.51 23.03 6.2
Arithmetic concepts 150 31.29 26.34 7.6

Peer acceptance
Raw ratings 147 2.22 0.3
Standardized ratings 147 0.25 0.9

Academic self-concept
SDQ-I 141 3.13 0.6

Classroom participation
Cooperative 147 2.73 0.3
Independent 147 2.45 0.5

First grade achievement
Reading chart 1 141 39.72 39.84 17.5
Reading chart 2 141 24.54 25.24 16.1
Reading chart 3 141 14.65 15.61 10.5
Spelling 141 30.87 29.93 6.6
Mathematics 141 22.23 22.93 9.4

Note. MSibo = Mean in the SiBO sample, SDSibo = Standard deviation in the SiBO sample.
a The scores on the reading charts represent the amount of words read correctly within
b Skill zone A = percentiles 76–100, skill zone B = percentiles 51–75, skill zone C = pe
SiBO study (language: t(151) = 4.88, p b .001; arithmetic concepts:
t(149) = 7.91, p b .001).

In first grade, reading, spelling and mathematics were assessed. For
the reading charts, typically percentile scores are not used. Instead,
children are assigned to skill zones. Based on these data, we could
conclude that almost the entire theoretical range of achievement levels
was included in the study. No significant differences in the amount
of correctly read words emerged between our sample and the SiBO
sample (reading chart 1 = t(140) = −0.08, p N .05; reading chart 2 =
t(140)=−0.52, p N .05; reading chart 3= t(140)=−1.09, p N .05). For
the spelling test, the percentiles ranged between 27 and 100. However,
themean scores of the spelling test in our sample did not differ from the
mean scores in the SiBO sample (t(140) = 1.68, p N .05). For the
mathematic tests, percentiles ranged from 1 to 99, and no differences
in mean scores between our sample and the SiBO sample were found
(t(141) = −0.89, p N .05).

Bivariate relations among all variables

As shown in Table 2, correlations between entry factors ranged
from −.08 to .26. There was a positive correlation between scores for
cognitive ability and SES. Furthermore, both were positively related
with achievement scores at the beginning of kindergarten and at the
end of first grade, and positively with classroom participation in first
grade. Gender was positively related to peer acceptance in kinder-
garten and classroom participation in first grade, both in favor of girls.

There was a positive correlation between achievement and peer
acceptance at the start of kindergarten. When we look at the
correlations between the kindergarten variables and the variables
measured in first grade, achievement at the beginning of kindergarten
was related positively to cooperation and self-direction in class, and to
achievement the following year. Furthermore, peer acceptance and
academic self-concept in kindergarten were positively related to
classroom participation in first grade. Finally, there was a significantly
positive correlation between classroom participation in the middle of
first grade and academic results at the end of that year.

Predicting academic achievement: Path analysis

In a first step the parallel processes mediationmodel of Buhs (2005)
was tested. This model proved to have a good fit: χ²(1) = 0.01, p N.05,
RMSEA=0.00, SRMR=0.00, CFI=1.00,R²=0.22.However, twopaths
SDSibo Range Theoretical range/Skill zone

0 6.00–32.00 0.00–36.00

8 7.58 8.00–37.00 0–40
7 9.36 4.00–40.00 0–40

7 1.17–3.00 1.00–3.00
1 −1.86–2.15

1 1.33–4.00 1.00–4.00

7 1.50–3.00 1.00–3.00
1 1.00–3.00 1.00–3.00

2 18.47 5.00–92.00a A–Eb

0 16.72 0.00–86.00a A–Eb

1 12.24 0.00–44.00a A–Eb

3 8.21 0.00–39.00 0.00–39.00
3 9.42 4.00–39.00 0.00–40.00

the specific time set.
rcentiles 26–50, skill zone D = percentiles 11–25, skill zone E = percentiles 1–10.



Table 2
Bivariate relations among the variables.

Variable 1. 2. 3. 4. 5. 6. 7. 8.

1. Cognitive ability – .26⁎⁎ −.08 .47⁎⁎⁎ .09 .06 .26⁎⁎ .37⁎⁎⁎

2. SES – −.17 .39⁎⁎⁎ .14 −.02 .19⁎ .36⁎⁎⁎

3. Gendera – −.10 −.40⁎⁎⁎ −.14 −.28⁎⁎ −.04
4. Achievement (KG) – .20⁎ .09 .34⁎⁎⁎ .55⁎⁎⁎

5. Peer acceptance – .08 .34⁎⁎⁎ .16
6. Ac. Self-concept – .23⁎⁎ .02
7. Class. participation – .47⁎⁎⁎

8. Achievement (1 G) –

Note. N's ranged from 124 to 150. SES = Socioeconomic status; Achievement (KG) = Achievement kindergarten; Ac. Self-concept = Academic self-concept; Class. participation =
Classroom participation; Achievement (1 G) = Achievement 1st grade.
⁎p b .05. ⁎⁎p b .01. ⁎⁎⁎p b .001.
a Girls = 0, boys = 1.

53G. Bossaert et al. / Journal of Applied Developmental Psychology 32 (2011) 47–57
were not significant (i.e., from peer acceptance in kindergarten to
academic self-concept, and from academic self-concept to achievement
at the end of first grade). These paths were removed to enhance
parsimony. The resultingmodel had a good fit to the data: χ²(3)=1.61,
p N.05, RMSEA = 0.00, SRMR = 0.03, CFI = 1.00, R² = 0.21.

In a second step, achievement in kindergarten was entered in the
model. An extra path from achievement at the start of kindergarten to
academic self-concept a few months later was added. The fit indices
indicated some room for improvement: χ²(5) = 53.06, p = .00,
RMSEA = 0.25, SRMR = 0.13, CFI = 0.51, R² = 0.21. Consequently,
following the procedures outlined above, a specification search was
conducted. Two paths were added, that is, a direct path from
achievement in kindergarten to achievement at the end of first
grade, and a direct path from achievement in kindergarten to class-
room participation in first grade. This model proved to have a good fit:
χ²(3) = 1.36, p N .05, RMSEA = 0.00, SRMR = 0.02, CFI = 1.00, R² =
.39. However, one path in the model was not significant (i.e., from
achievement in kindergarten to academic self-concept). This path was
removed, resulting in a model with excellent fit indices: χ²(4) = 1.98,
p N .05, RMSEA = 0.00, SRMR = 0.03, CFI = 1.00, R² = .39.

In a third step, the three entry factors (i.e., cognitive ability, gender,
and SES) and their hypothesized links with peer acceptance and
achievement at the start of kindergarten were added simultaneously.
Again, the fit indices indicated some room for improvement: χ²(13)=
18.24, p N .05, RMSEA= 0.05, SRMR=0.05, CFI = 0.97, R² = .39; and
a specification search was conducted. Two paths were added (i.e.,
from SES to achievement in first grade and from gender to par-
ticipation in first grade) and the non-significant paths (i.e., from
gender to achievement in kindergarten, and from SES and cognitive
ability to peer acceptance in kindergarten) were removed one by one
to enhance parsimony, resulting in a good fit: χ²(14)= 10.09, p N .05,
RMSEA= 0.00, SRMR= 0.04, CFI = 1.00, R² = .41. The final model is
displayed in Fig. 2.
Fig. 2. Standardized path coefficients of the final model, predicting achievement at th
Results are summarized in Table 3. The direct, indirect, and total
effects of each variable on first grade achievement are described. The
relative importance of the direct effects and indirect effects (i.e.,
effects through associations with other, intervening variables) is
described in terms of percentages of the total effect.

Results indicate that classroom participation in first grade had a
significant positive effect on achievement at the end of first grade.
Furthermore, kindergarten factors contributed significantly to the
prediction of achievement at the end of first grade. Achievement at
the beginning of kindergarten had the largest predictive value of all
variables included in the model and had mainly a direct effect on
achievement at the end of first grade. A smaller, but significant
indirect link from kindergarten achievement to first grade achieve-
ment was established through classroom participation in first grade
(z = 3.01; p b .01). Furthermore, peer acceptance and academic
self-concept both had a small, but significant positive indirect effect
on achievement. As displayed in Fig. 2, both academic self-concept
and peer acceptance were associated with achievement through
classroom participation (academic self-concept = z = 2.17; p b .05;
peer acceptance = z = 2.28; p b .05).

Among the entry factors, SES added significantly to the prediction
of achievement at the end of first grade. The total effect of SES was
generated by a direct and an indirect association, which followed two
different, both significant paths: One through prior achievement in
kindergarten (z = 3.40; p b .001), the other through prior achieve-
ment and classroom participation (z = 2.54; p b .05). The effect of
cognitive ability on achievement at the end of first grade was entirely
indirect and followed the same two significant indirect paths as
found for SES; one by way of prior achievement in kindergarten (z=
3.52; p b .001), the other by way of classroom participation (z =
2.81; p b .01). The final entry factor, gender, had a small total effect
on achievement at the end of first grade, favoring girls. The gender
effect on achievement was entirely indirect, involving two different
e end of first grade. SES = Socioeconomic status. ⁎p b .05. ⁎⁎p b .01. ⁎⁎⁎p b .001.

image of Fig.�2


Table 3
Total effects of entry factors, kindergarten and first grade factors on achievement at the end of first grade.

Predictors Direct effect achievement Percent of total effect Indirect effect achievement Percent of total effect Total effect achievement

Cognitive ability – 0 .18⁎⁎⁎ 100 .18⁎⁎⁎

SES .18⁎ 55 .15⁎⁎⁎ 45 .33⁎⁎⁎

Gender – 0 − .07⁎⁎ 100 − .07⁎⁎

Achievement KG .38⁎⁎⁎ 82 .09⁎⁎ 18 .46⁎⁎⁎

Peer acceptance – 0 .06⁎ 100 .06⁎

Ac. Self-concept – 0 .05⁎ 100 .05⁎

Classroom particip. .30⁎⁎⁎ 100 – 0 .30⁎⁎⁎

Note. N = 153. SES = Socioeconomic status; Achievement KG = Achievement in kindergarten, Ac. Self-concept = Academic self-concept; Particip. = Participation.
⁎p b .05. ⁎⁎p b .01. ⁎⁎⁎p b .001.
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pathways. However, the path through classroom participation,
was the only indirect path in the model that was not significant
(z = −1.92; p N .05). The second path, through peer acceptance and
classroom participation was significant (z = −2.18; p b .05).

Discussion

In the current study, we focused on children's transition to first
grade, and more specifically on factors that shape first grade
achievement. We constructed and tested a comprehensive model,
based on the parallel processes mediation model proposed by Buhs
(2005). The model of Buhs (2005) proved to be partially valid. First,
we found support for the predicted indirect link between peer
acceptance at the start of kindergarten and achievement at the end of
first grade, through classroom participation. This is in line with former
findings in other age groups, where peer status predicted achieve-
ment through its effect on classroom engagement (Buhs & Ladd, 2001;
Buhs et al., 2006; Ladd et al., 1999; Wentzel, 2003). Second, we found
support for an indirect effect of academic self-concept in kindergarten
on achievement at the end of first grade, through classroom
participation, thereby linking aspects of self, subsequent action
patterns, and achievement outcomes as predicted by Buhs's model.
Additionally, in the final model, classroom participation partially
mediated the effect of prior achievement in kindergarten on
achievement at the end of first grade. Together, these findings
underline the importance of the behavioral component of classroom
engagement, “i.e., classroom participation”. Children's participation in
the classroom proves to be a key intervening construct linking both
context-related (e.g., peer acceptance) and self-related predictors
(e.g., academic self-concept) to later achievement outcomes (e.g.,
Buhs, 2005; Fredricks et al., 2004; Ladd et al., 1999; Skinner et al.,
2008). These findings are in line with former research that depicts the
positive short term effects (e.g., grades, achievement test scores) and
long term effects (e.g., attendance, graduation) of classroom engage-
ment (e.g., Connell, Spencer, & Aber, 1994; Fredricks et al., 2004;
Sinclair, Christenson, Lehr, & Anderson, 2003) and extend them to the
kindergarten–first grade transition period.

However, not all pathways included in the parallel processes
mediation model were found to be significant. In particular, no direct
links were found of academic self-concept with prior peer acceptance
and later academic achievement. Academic self-concept was only
related directly with classroom participation in first grade. Several
explanations for this lack of associations can be provided. First, the
lack of a link between peer acceptance and academic self-conceptmay
be due to the specific domain of the self-concept (i.e., academic) that
was probed. Although links of peer acceptance with academic self-
concept have been found in former research, stronger correlations
have been found with the social dimension of the self-concept (e.g.,
Tarquin & Cook-Cottone, 2008). Second, because former research was
mainly conducted among older children, some developmental
considerations might have to be taken into account. From a
developmental perspective, young children's self-perceptions are
known to be more inflated, less differentiated, and less connected
with external indicators (e.g., achievement) than older children's self-
perceptions (Guay et al., 2003; Harter, 2006; Marsh, 1990; Marsh
et al., 1998). These developmental differences may also explain why
the connections with academic self-concept were less prominent than
expected based on older samples (Marsh, 1990; Marsh et al., 1998).

Another main research question pertained to the direction of effects
between academic self-concept and academic achievement among
young children. Therefore, children's prior achievement was explicitly
added into themodel. Thisway, both the effects of prior achievement on
academic self-concept (i.e., skill development process) and of academic
self-concept on later achievement (i.e., self-enhancement process)
could be modeled. As could be expected, children's prior achievement
level at the beginning of kindergarten had the largest effect on
achievement at the end of first grade, which is in line with results
from former studies (e.g., Downer & Pianta, 2006; La Paro & Pianta,
2000). This finding underscores the cumulative nature of achievement,
even in young children, and before the transition from informal to
formal schooling. However, no link was found between achievement at
the start of kindergarten and academic self-concept a fewmonths later
(i.e., the skill development process). The current results were more in
favor of a self-enhancement model, in which academic self-concept in
kindergarten predicts later achievement in first grade, more specifically
through its effect on children's classroomengagement. In former studies
among slightly older children (second, third, and fourth grade, Guay
et al., 2003), evidence for both directions of effect has been found,
although self-enhancement processes appeared to be stronger than
skill-development processes in all age cohorts. A possible explanation
for not finding an effect of prior achievement on the academic self-
concept inour studymaybe that the social environmentof kindergartners
is less focused on children's achievement, compared to when formal
education starts infirst grade. Feedback based on achievement levelsmay
be provided less often to kindergarten children and consequently, the
impact on academic self-concept may be less strong. This weaker link,
combined with the relatively small sample, may explain why skill-
development processes remained undetected.

Finally, to account for child and environmental attributes that
operate prior to children's school entrance, three entry factors (i.e.,
cognitive ability, SES, and gender) were added to the main model. Two
general conclusions can be drawn concerning these entry factors. First,
entry factors were found to add to the prediction of academic
achievement in the first grade, mainly through their connections with
cognitive or psychosocial factors in kindergarten. Interestingly, the
effects of cognitive ability and SES were by way of cognitive factors (i.e.,
achievement) in kindergarten, whereas the effect of genderwas byway
of its connection with psychosocial factors (i.e., peer acceptance).
Second, entry factors also added directly to first grade achievement.
Specifically, a direct effect was found between SES and achievement at
the end of first grade, even after taking into account prior achievement.
In other words, SES-related differences in academic achievement at the
end of first grade were partially but not fully explained by prior
achievement differences. This implies that a SES-achievement gap already
existed at the start of kindergarten, but furtherwidens after the transition
to first grade. Other variables (related to differences in SES) may play an
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(increasing) intervening role, such as parental involvement with
schoolwork at home and in school (Green, Walker, Hoover-Dempsey, &
Sandler, 2007) and teacher, parents, and peer support (Malecki &
Demaray, 2006).

In conclusion, this study provides a peer-oriented model explain-
ing the effect of peer status, alongside of other relevant factors, such as
entry factors and kindergarten achievement, on adjustment in the
transition between kindergarten and first grade. We acquired a more
precise view of how these variables relate with each other over time
and affect achievement at the end of first grade. The final model
accounted for a substantial part of the variability in academic
achievement in first grade, stressing its significance.

Limitations and suggestions for future research

Some limitations of this study are worthy of discussion. First, not all
variables included in the parallel processes mediation model of Buhs
weremeasured at every time point, thereby excluding the possibility to
test competing models with alternative ordering of variables. Second,
additional components of context, self, and actionmay be considered to
enrich the model. For example, earlier research has revealed that
student–teacher relationships have an important effect on children's
academic self-concept (see Leflot, Onghena, & Colpin, 2010), especially
for young children (Wentzel, 2004). Therefore, student–teacher
relationships are another interesting indicator of the context-compo-
nent to include in further studies. Regarding aspects of self, as
mentioned above, social self-concept may be added to the model.
Furthermore, behavioral classroom engagement is only one out of three
components constituting classroomengagement (Fredrickset al., 2004).
Although the behavioral component of classroom engagement has the
strongest relations with academic achievement (Ladd & Dinella, 2009),
including the other components (i.e., emotional engagement and
cognitive engagement) might create an even stronger effect. Third, a
large proportion of the total effects of prior kindergarten achievement
and SES on first grade achievement was direct. These high percentages
raise the question if other variables, not included in this study, might
explain these relations. In sum, the integration of other possible
components in one comprehensive model may contribute to an
optimization of universal screening methods and to more justified
choices for early preventive actions enhancing children's school success
(cf. Coie et al., 1993).

Fourth, this study was conducted with a fairly small group of
Belgian children, most of whom had parents with a high educational
degree. Although no significant differences were found in the
achievement levels of the children included in our study and the
large scaled SiBO study, replication in a larger, more heterogeneous,
preferably cross-national, sample remains necessary. In Belgium,
attendance rates in nursery education are fairly high compared to
other countries (OECD Family Database, 2010). As stated in previous
research (e.g., Ladd, Buhs, & Seid, 2000), the amount of prior school
experience might facilitate children's adaptation to formal schooling.
Consequently, results may differ in countries with lower attendance
rates in nursery education and/or kindergarten. Fifth, although our
hypothesized model fitted the data, a specification search was
conducted, in search of a better model. According to MacCallum
(1986), this approach can merely be seen as an exploratory one,
rather than confirmatory. The results displayed here should, there-
fore, be validated in future research.

Applied implications

The results of this study have several practical implications for
teachers, schools, and policy makers. First, they underscore the
cumulative nature of achievement, even during the transition of
kindergarten to first grade. Consequently, it is important to invest
sufficient time and effort in the instructional quality in (pre)
kindergarten classrooms (Pianta et al., 2005). However, recent
research in kindergarten classrooms across six states in the U.S.A.
has pointed out that much work is yet to be done in the areas of
instructional support, classroom organization and management
(La Paro et al., 2009). Second, peer acceptance and academic self-
concept in kindergarten were indirectly linked with achievement at
the end of first grade, suggesting that kindergarten screenings of
children-at-risk for academic failure should also include psychosocial
markers of adjustment. Identifying these risk factors in an early stage,
before the onset of formal schooling, provides the opportunity to
intervene in a timely fashion (Downer & Pianta, 2006; Ladd et al.,
1999). Several intervention programs or methods that have been
developed to enhance children's peer acceptance (Harrist & Bradley,
2003) or children's academic self-concept (e.g., Craven, Marsh, &
Debus, 1991), can be considered for this.

However, classroom participation in first grade was found to be the
most important variable included in this study. Not only does classroom
participation have a strong link with academic achievement, it also
functions as a key interveningvariable, connectingvarious cognitive and
psychosocial kindergarten factors with achievement at the end of first
grade. Moreover, former research has revealed that classroom partic-
ipation is onlymoderately stable acrosselementary school years (Ladd&
Dinella, 2009). These findings stress the importance and feasibility of
enhancing classroom participation throughout elementary school.
Consequently, schools should invest in practices that are designed to
promote classroom participation (e.g., the Good Behavior Game, Leflot,
van Lier, Onghena, & Colpin, 2010).
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