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Abstract School engagement, or the extent to which stu-

dents are involved in, attached and committed to the aca-

demic and social activities in school, plays a prominent role

in preventing academic failure, promoting competence, and

influencing a wide range of adolescent outcomes. Although

the multidimensional nature of school engagement is well-

recognized, how the three purported parts of the construct

work together is largely unknown. By using data from the

longitudinal, 4-H study of Positive Youth Development,

involving a sample of 1,029 adolescents (67.7 % female;

mean age at Grade 9 = 14.92 years; 74.4 % of participants

were European American, 5.2 % were Latino/a, 7.3 % were

African American), the current study examined the interre-

lationships of behavioral, emotional, and cognitive aspects

of school engagement over three years in adolescence

(Grades 9–11). We used autoregressive lagged effects

models to assess the relationships among the three engage-

ment constructs. Results indicated that behavioral and

emotional engagement were related bidirectionally (each

variable was a basis and an outcome of the other). In

addition, behavioral engagement influenced cognitive

engagement (but the reverse of this relation was not found).

Implications for future research are discussed.

Keywords School engagement � Autoregressive lagged

effects models � SEM

Introduction: School Engagement

as a Multidimensional Construct

A young person’s success in school, and ultimately, in life,

depends largely on the extent to which he or she is able to

capitalize on knowledge and skill development opportunities

provided by educational institutions (Elmore 2009; Freder-

icks et al. 2004). During adolescence, students attain the full

cognitive capacity to be self-regulated, intentional learners

and become deeply committed to learning. They become

capable of conducting high-level metacognitive operations

such as self evaluations, long-term planning, using effective

learning strategies, and prioritizing goals, which are all

important skills for being meaningfully engaged in their own

learning and in attaining their academic aspirations (Wigfield

1994). Through practicing these skills, students can become

cognitively, emotionally, and behaviorally active participants

in their learning (Zimmerman and Schunk 2001). Such

behavioral participation, emotional attachment, and cognitive

devotion define one’s engagement with school.

‘‘Thinking’’ or appraisals on the part of the student are

important during childhood, but are even more crucial for

adolescents. School engagement thus is inherently an

integrated, multidimensional construct for adolescents. By

unifying behavior, emotions, and cognition under the same

‘‘meta’’ idea of engagement, the construct offers rich

opportunities for understanding the complexity of chil-

dren’s and adolescents’ experiences in school (Jimerson

et al. 2003). First, the integrated construct suggests that

behavior or emotion alone does not suffice for representing
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one’s school engagement. Behavioral characteristics, such

as the amount of participation in academic work, including

attendance, time spent on academic activities, or the

intensity of effort, alone are inadequate indicators of

engagement. At times they may be indicative of the extent

to which students are willing to comply with school rules,

rather than a representation of genuine commitment or

actual investment to learning. Deep engagement entails

concentration and effort, as well as investment and com-

mitment. Second and similarly, positive emotions, or

simply liking school, do not guarantee that meaningful

effort is exerted. Commitment and motivation only indicate

school engagement when students actively participate in

specific school activities. Active participation, with great

concentration and effort, positive emotions, or feeling of

excitement and sense of connectedness, and cognitive

processes such as commitment and values are all necessary

ingredients for students’ engagement with school.

Over the past 10 years, the major shift in the school

engagement literature is the move away from unidimen-

sional definitions (mostly behavioral ones), to more mul-

tidimensional notions of engagement (Yonezawa et al.

2009). Thanks to the advocacy efforts of Fredericks et al.

(2004), and Jimerson et al. (2003), most scholars have

embraced the idea that school engagement should be

conceptualized as a multidimensional construct such that

students’ behavioral, emotional, and cognitive experiences

in school can be studied simultaneously rather than sepa-

rately. While the field does not always agree upon the

exact number and name of elements that make up school

engagement, several recent reviews have endorsed a tri-

partite conceptualization. For instance, reviewing school

engagement and related literatures, Jimerson et al. (2003)

grouped the myriad constructs that were identified in the

literature, and analyzed the main feature of each based on

the definitions provided. They found that the extracted

elements of most constructs can be classified depending

upon whether they were behavioral, emotional, cognitive,

or a combination of these three characteristics. The ele-

ments identified by Jimerson et al. (2003) are aligned to

the three dimensions summarized by Fredericks et al.

(2004). The behavioral component of school engagement

refers to students’ active participation in school-based

activities (Finn 1993), often operationalized as positive

conduct and participation in academic tasks. The emo-

tional aspect of school engagement refers to students’

affective reactions in the classroom and toward school

(Connell and Wellborn 1991). The cognitive dimension of

school engagement pertains to a student’s ‘‘thoughts’’ in

relation to learning and education. Students who are

thoughtful about their education and are willing to invest

in learning are believed to be cognitively engaged (Marks

2000).

One gap in the school engagement literature is that,

although the multidimensional nature of school engage-

ment is well-recognized, how the three purported parts of

the construct work together is largely uncharted terrain. As

pointed out by Skinner et al. (2008), theories depicting how

different aspects of school engagement influence each

other over time are present but have not been fully artic-

ulated or tested. Researchers using a motivational frame-

work have hypothesized that engaged emotions and

motivational thoughts (i.e., cognitive engagement) fuel

active participation and lead to increases in engaged

behaviors (Deci and Ryan 1985; Skinner et al. 2008). Of

course, while emotions and thoughts can arouse and trigger

action; they also can inhibit action (Brandtstädter 1998,

2006; Gestsdóttir and Lerner 2007; Heckhausen 2000). In

other words, the directionality of the emotional- cognitive

or behavior-emotion link was not as well specified.

To date, only few studies have investigated the mech-

anisms of development or action of different aspects of

school engagement upon each other. A notable exception

is a recent study conducted by Skinner et al. (2008), which

found that emotional aspects of school engagement con-

tributed significantly to changes in behavioral engagement.

Another study also found that emotional engagement led to

behavioral engagement, but not vice versa (Li et al. 2010).

However, no further evidence exists regarding how the

cognitive aspect of engagement interacts with behavioral

or emotional engagement. Thus, little is known about

whether deep commitment and high investment lead to

more intense participation or more positive emotions

toward school or the other way around. The present study

aims to explore the interrelationships of the behavioral,

emotional, and cognitive aspects of school engagement by

utilizing a longitudinal data set that has information on

each of these three aspects of engagement across three

points in time.

Within the school engagement literature, no models

have postulated the predictive interrelationships among all

of the components of engagement. Some evidence exists

with regard to one or two pairs of relationships (i.e.,

behavioral-emotional, behavioral-cognitive, or emotional-

cognitive). For instance, Ladd et al. (2000) found that

children who liked school (emotional engagement) at the

entry to kindergarten tended to participate cooperatively

(behavioral engagement) in class activities as the school

year progressed. Similar directionality has been found

among young adolescents (Li et al. 2010). In addition, the

longitudinal study conducted by Skinner et al. (2008)

provided partial evidence for the same directionality of the

relationships between behaviors and emotions. Skinner

et al. (2008) found that, although the path from behavior to

emotion and the path from emotion to behavior are both

significant, the magnitude of the effect of emotional

J Youth Adolescence (2013) 42:20–32 21

123



engagement on changes in behavioral engagement was

significantly greater than the effect of behavioral engage-

ment on changes in emotional engagement. Much sparser

evidence exists regarding the relationships between

behavioral and cognitive engagement, or between emo-

tional and cognitive engagement. Thus, these two pairs of

relationships often involve theoretical speculation coupled

with equivocal findings.

According to many theorists of positive psychology

(Cacioppo et al. 1999; Fredrickson 2001), positive emotions

facilitate ‘‘approach behavior’’ and continued action (Clore

1994). From this perspective, experiences of positive feel-

ings prompt individuals to engage with their contexts and

partake in activities that are of critical importance for

development, such as learning. In this sense, positive feel-

ings are thought to be internal signals for one to approach or

continue (Fredrickson 2001). However, tests of the causal

relationship between positive emotions and behavioral

engagement have resulted in equivocal results. While Li

et al.’s (2010) findings suggest that emotional engagement

precedes behavioral engagement, Finn and Rock’s (1997)

participation ? identification model also has gained some

empirical support. As noted by Ladd and Dinella (2009), no

agreement exists about how the two forms of school

engagement are linked predictively over time due to the

sparseness of longitudinal studies that provide opportunities

to examine the directionality of such relationships.

In turn, the relationships between emotions and cogni-

tions are also a topic of theoretical debate. Some scholars

have postulated that positive emotions could broaden

thinking or lead to expanded thoughts. For instance, the

resilience literature suggests that positive emotions are

related to increased well-being through effective coping. In

other words, the relationship between positive emotions

and well-being arises through changes in the individual’s

thinking and, perhaps, action (Folkman 1997; Folkman and

Moskowitz 2003). Some experimental data support this

claim by showing that positive emotions broaden the scope

of cognition and enable flexible and creative thinking

(Aspinwall 1998, 2001; Fredrickson and Joiner 2002).

More specifically, Fredrickson and Joiner (2002) note that

positive emotions produce enhanced well-being through

cognitive broadening, which often leads to effective action.

As suggested by evidence collected by Fredrickson and

Joiner (2002) and other theories from the positive psy-

chology literature, the three components of engagement

may comprise an upward (or downward) spiral. The start-

ing point is at positive emotions. In other words, positive

emotions may take on the role of a ‘‘spring’’ that then may

facilitate actions and inspire deeper commitment. Students

who experience more positive emotions than others

become more committed to school and better identify with

the goals of schooling, which in turn inspires more active

participation in academic activities. Conversely, the expe-

rience of negative feelings about school (e.g., boredom,

feeling rejected or detached) may lead to weakened com-

mitment, which inhibits active participation from school-

based activities.

The Present Study

The main goal of the present study was to assess how the

behavioral, emotional, and cognitive components of school

engagement influence each other over time. As noted ear-

lier, there is currently insufficient information about how

behavioral, emotional, and cognitive engagement are

linked to each other, how they influence each other, and

what their unique and interactive effects are on youth

development outcomes (Ladd and Dinella 2009). Some

investigators have posited that these aspects of school

engagement are not only influenced exogenously, but also

internally, that is, by each other (e.g., Ladd and Dinella

2009; Skinner et al. 2008). However, no conclusion has

been reached regarding the internal dynamics among these

components of school engagement as few studies have

included all three types of engagement within the same

study (Fredericks et al. 2004).

In addition, little is known about whether the three types

of school engagement operate in complementary ways

within the same student or whether one factor could

operate independent of the other two. One may argue that

positive feelings may be complemented with at least basic

effort and investment in school. However, the way students

behave in school may not be consistent with how they feel

about school. Some students who comply with school rules,

do required classwork and homework and participate in

necessary class activities may not necessarily feel emo-

tionally attached to school or see the value of education

they are receiving. Students who come to school to hang

out with friends may feel connected, but may only try to

get by with minimal effort. Similarly, students who per-

ceive school and education as important and relevant may

not always actively participate in academic activities for

various reasons, such as low self-efficacy (Eccles and

Roeser 2009). The question is, however, how do these

different types of engagement influence each other over

time? Does active participation lead to increased positive

feeling toward school? Or does positive affect toward

school result in heightened commitment to education?

What about the relationships between behavioral and

cognitive engagement? Unraveling this complexity is vital

in helping us understand how differences in the association

among students’ behaviors, feelings, and thoughts within

school may contribute to differences in their academic

performance as well as other aspects of youth development.
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Our review of the literature led us to hypothesize that

emotions are the point of entry: higher levels of emotional

engagement lead to more active participation and also higher

cognitive engagement, i.e., deeper commitment to school,

which in turn predicts more active participation. Contrary to

the participation-identification model advocated by Finn and

Rock (1997), we did not expect variation in behavioral

engagement would predict emotional or cognitive engage-

ment during adolescence. In other words, we expected the

relationship to be unidirectional. The hypothesized model is

depicted in Fig. 1.

Method

Data for this study were derived from the Grades 9–11

waves (waves five through seven) of the 4-H Study of

Positive Youth Development (PYD) (e.g., Lerner et al.

2005; Phelps et al. 2009). The 4-H Study is an ongoing

longitudinal investigation of adolescents that focuses on

defining and measuring key features of PYD, and on

understanding the effects of developmental assets in the

promotion of PYD during adolescence (Bowers et al. 2010;

Lerner et al. 2005; Phelps et al. 2009).

Participants

During Grade 9, data were collected from a total of 1,127

participants (60.4 % female). These participants came from

20 schools and 24 4-H program sites located in 18 states. In

Grade 10, data were collected from 2,357 youth from 18

schools and 82 4-H sites that were in 18 states. In Grade 11

data were collected from 1,324 youth who were from 14

schools and 75 4-H sites in a total of 30 states. For the present

study, we only analyzed a longitudinal sample that consisted

of 1,029 adolescents (67.7 % female) who participated in at

least two of the Grades 9, 10, and 11 assessments.

The mean age of participants in the longitudinal sample

at Grade 9 was 14.92 years (SD = 0.98 years). The par-

ticipants were from various racial/ethnic backgrounds:

74.4 % were European American, 5.2 % were Latino/a,

7.3 % were African American, 2.8 % were Asian Ameri-

can, 1.5 % identified themselves as multiracial or multi-

ethnic. In addition, 7.7 % of youth either reported their

race/ethnicity inconsistently or did not report it at all.

Sample characteristics are presented in Table 1.

Procedure

Teachers or program staff gave each child an envelope to

take home to their parent or guardian. The envelope con-

tained a letter explaining the study, two consent forms (one

that was returned to the school and one that could be kept for

the records of the parent or guardian), a parent question-

naire, and a self-addressed stamped manila envelope for

returning the parent questionnaire and consent form. Data

collection was conducted by trained study staff or assistants

hired at more distant locations. A detailed protocol was used

to ensure that data collection was administered uniformly

and to ensure the return of all study materials. The procedure

began with reading the instructions for the student ques-

tionnaire to the youth. Participants were instructed that they

could skip any questions they did not wish to answer. A 2-h

block of time was allotted for data collection, which inclu-

ded one or two short rest periods.

Youth who were absent on the day of the survey or were

from schools whose administrators did not allow on-site

testing, and their parents, were contacted by e-mail, mail,

or phone and were asked to complete and return the sur-

veys to the research team. Participants were provided with

an on-line survey web address, login, and password if they

chose to complete the survey online. Alternatively, a hard

copy of the student and parent questionnaires were mailed

on request.

G11 behavioral 

engagement

G11 emotional 

engagement

G11 cognitive 

engagement

G10 cognitive 

engagement

G10 emotional 

engagement

G10 behavioral 

engagement

G9 cognitive 

engagement

G9 emotional 

engagement

G9 behavioral

engagement

Fig. 1 The hypothesized autoregressive and cross-lagged model of behavioral, emotional, and cognitive school engagement over time
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Measures

There were many standard demographic questions about

youth and their families, including sex, date of birth, race/

ethnicity, mother’s education and household income, and

so forth. In addition to the demographic measures, the

present study utilized measures that pertain to assessment

of the conceptual model of school engagement. All of the

non-demographic measures and some of the demographic

variables (e.g., sex, race/ethnicity, and age) employed in

this study come from a Student Questionnaire (SQ).

Information related to SES, i.e., household income and

maternal education, come from a Parent Questionnaire

(PQ). The measures or items sets used in the present study

are described below.

Demographic Variables

In each wave of data collection, participants were asked to

indicate their sex (male = 0, female = 1) and race/ethnicity

(African American = 1, Asian American = 2, European

American = 3, Latino = 4, Native American = 5, multi-

racial/ethnic = 6, and other = 7). Their parents were asked

to provide information about household income and the

biological mother’s highest level of education. Maternal

education ranged from 8 years (eighth grade or less) to

20 years (doctoral degree). As mother’s education reported

at different points of assessment was correlated highly (rs

ranged from 0.92 to 0.98, ps \ .01), the composite of

maternal education score was calculated for every partici-

pant by choosing the highest scores reported among all time

points. The reason for choosing the highest reported edu-

cation instead of calculating the mean of all scores is to

capture any possible continuing education a parent may

pursue. For the longitudinal sample, the mean of highest

maternal education was 14.53 years (SD = 2.31 years). The

autocorrelations for household income between the three

waves of data collection was highly significant (rs ranged

from .80 to .94, ps \ .01). Therefore, the average household

income was computed for each participant on the basis of

available data. The mean of this composite variable was

$70,508.08 (SD = $41,767.71) for the longitudinal sample,

which is dramatically higher than the national average.

School Engagement

A four-point Likert scale of frequency (never to always)

was chosen for the behavioral engagement subscale. Sim-

ilarly, a four-point Likert scale also was chosen for emo-

tional and cognitive engagement subscales, while the

format became completely agree to completely disagree.

These items were used for data collection, as part of a

longer student questionnaire.

Behavioral Engagement

The behavioral engagement subscale includes items indi-

cating shallow engagement (attendance) and items tapping

deeper engagement (effort). More specifically, items

regarding contribution to class discussion, preparation,

skipping class, and finishing homework on time are

included. The measure focuses on students’ voluntary

behaviors within the school context, to minimize possible

confounding effects of non-student related variables, for

example, number of hours students spend on homework is

partly determined by the amount of homework given by

their teachers. In addition, the items are balanced in terms

of valence, even though indicators of active disengagement

may not be highly related to the items that denote varying

levels of active engagement. The response format ranged

from 0 (never) to 3 (Always). The Cronbach’s alphas for

behavioral engagement were 0.70, 0.68, and 0.67 for

Grades 9, 10, and 11, respectively.

Emotional Engagement

The emotional engagement subscale includes five items

that assess students’ sense of belonging and affect toward

school. Sense of belonging was measured by one item

asking the extent to which students feel like a part of their

schools. Happiness, excitement, and enjoyment were used

to measure three related yet distinct types of positive affect.

Items used to tap school connectedness, belonging, and

bonding was modified to assess different aspects of the

emotional relationships students have with their school and

classes. The response format ranged from 0 (strongly dis-

agree) to 3 (strongly agree). Students rated statements

including ‘‘I feel part of my school,’’ and ‘‘I am happy to be

at my school.’’ A negative item was also included: ‘‘I don’t

find school fun and exciting.’’ Cronbach’s alphas were

0.82, 0.82, and 0.84 for Grades 9–11, respectively.

Cognitive Engagement

Cognitive engagement was measured by five items

designed to assess the extent to which students valued

education and things learned at school, as well as their

thoughts about learning. More specifically, goal orienta-

tion, identification with school, and perceptions of the link

between students’ lives and school were included as core

indicators of cognitive engagement. One item, ‘‘I want to

learn as much as I can at school,’’ tapped one’s goal ori-

entation. Two items that asked whether school learning is

meaningful and important were used to measure students’

perceptions and beliefs (‘‘I think the things I learn at school

are useful,’’ ‘‘School is very important for later success’’).

Another item was used to evaluate the extent to which a
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student is an intentional learner. Given the scarcity of

measures of cognitive engagement in the literature, the

items were developed primarily by the first author based on

the definitions, instead of on outside measures, of cognitive

engagement. The response format was also a four-point

Likert scale, ranging from 0 (strongly disagree) to 3

(strongly agree). The Cronbach’s alphas for cognitive

engagement were all 0.90 for Grades 9–11.

Attrition Analysis

The problem of missing data is inevitable in longitudinal

research. It is important to prevent missing data from

happening by careful research design and making efforts in

regard to sample maintenance. The best method of han-

dling missing data is to not have any. However, after

missing data occur, the priority is to understand the

mechanisms that lead to missing values and to choose an

appropriate method to handle missing data.

As with most longitudinal studies, we experience three

types of missing data in the present study: attrition, wave

non-response, and item non-response (Jeličić et al. 2009).

Attrition in the 4-H sample is not randomly distributed

across schools and after-school program sites. For example,

there was school level attrition because some principals

withdrew consent for their schools to participate after

completing earlier waves of data collection. Thus students

from these schools ‘‘dropped out’’ without having had the

opportunity to be asked if they wanted to remain in the

study. In terms of individual level attrition, at Grade 10,

695 out of 1,127 youth tested at 9th grade were lost to

follow-up. Among youth who were lost in Grade 10, 101

participated in the study again at Grade 11. 1,743 youth

(out of 2,357) were lost from Grade 10 to Grade 11.

Comparison of the longitudinal and ‘‘dropout’’ partici-

pants—who participated in the study twice or more and

those who were one-time participants—was conducted and

resulted in a few statistically significant differences.

However, a series of t tests indicated that the adolescents

who continued in the study had significantly higher levels

of Grade 9 behavioral, emotional, and cognitive engage-

ment than those who dropped out of the study.

Treatment of Missing Data

For the present study, it was assumed that missing data

were missing at random (MAR, Little and Rubin 1987). In

other words, we assumed that missingness on the variables

of interest was not related to the missing values themselves

or to any other variable not included in the data-recovery

analyses (Jeličić et al. 2009). We recovered missing

information using multiple imputation at the item level

with the PROC MI procedure in SAS 9.0. Variables such as

self-reported grades, competence, and student academic

related behaviors that were found correlated with school

engagement were included as auxiliary variables in mul-

tiple imputation. One hundred datasets were imputed in

SAS and then imported to PRELIS for each set of impu-

tations. Subsequent analyses were conducted based on the

one aggregated covariance and asymptotic covariance

matrice computed with the multiple-imputed data sets, to

minimize bias and to correctly estimate standard errors

(Allison 2002; Little and Rubin 1987). Students who had at

least two waves of data were included in the analysis.

Latent Autoregressive and Cross-Lagged Analysis

The directionality of the relationships among behavioral,

emotional, and cognitive engagement was assessed by

applying a set of nested latent autoregressive and cross-

lagged models. These models assessed whether there were

significant regression parameters between time-adjacent

measures of different engagement components. All of the

models tested in the current study are nested in that one

model can be derived by placing restrictions on another

model. The set of parameters estimated in a more restricted

model is a subset of the parameters estimated in a less

restrictive model, which contains more free parameters.

The first model we assessed was a full model that

included the autoregressive paths of each school engage-

ment components at an earlier time on its immediate

descendent and cross-lagged paths from one engagement

component to another, as well as the concurrent associa-

tions among the three engagement components (Model 1).

The second model (Model 2) only included lagged effects

between time-adjacent measures of the same type of

engagement (Grades 9 and 10 behavioral engagement for

example). In this model, each of the three engagement

variables, at a given time, regressed onto its immediately

preceding variable. The third model tested was the

hypothesized model, in which only the four paths from

cognitive or emotional engagement to behavioral engage-

ment and two paths from emotional engagement to cog-

nitive engagement were free (Model 3).The goodness-of-fit

of Models 2 and 3 were compared against Model 1, in

which all paths were included. The results of this analysis

would allow us to assess whether earlier engaged behaviors

led to increased positive feelings or enhanced commitment

to school, or whether emotional engagement predicted

behavioral engagement, and so forth (see Fig. 1).

Results

The main goal of this study was to examine the interrela-

tionships among behavioral, emotional, and cognitive
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school engagement over time. We hypothesized that

emotions would be the point of entry into this relational

process. As such, we did not expect that variation in

behavioral engagement would predict emotional or cogni-

tive engagement. To begin to address these expectations,

Pearson product-moment correlations among the three

components of school engagement. These relationships are

presented in Table 2. As shown in Table 2, the three

engagement constructs were moderately correlated, with

the bivariate correlations ranging from .33 to .62. Corre-

lations between the same constructs across grades or

between different constructs within the same grade seemed

to be higher than correlations between different constructs

at different grades. To further test the hypothesized rela-

tionships we undertook the latent autoregressive and cross-

legged analyses described in the Method section. To

account for violation of the normal distribution assumption

of SEM models, we used asymptotic covariance matrices

and the Satorra-Bentler Chi square ((SBv2, Satorra and

Bentler 2001).

Autoregressive Models with Lagged Effects

A series of nested latent structural equation models with

cross-lagged and autoregressive effects were tested to assess

whether there were significant relationships between time-

adjacent measures of different engagement components. The

cross-lagged model is a model with all of the three com-

ponents predicting or covarying with each other. The second

model estimated solely the autoregressive effects of each

school engagement component at an earlier time on its

immediate descendent. The regression parameters between

time-adjacent latent variables of school engagement com-

ponents were estimated. The third model included the

hypothesized cross-lagged effects of emotional and

cognitive engagement at Grades 9 and 10 on behavioral

engagement at Grades 10 and 11. In addition, the lagged

effects of cognitive engagement at Grades 9 and 10 on

cognitive engagement in Grades 10 and 11 also were esti-

mated. In other words, Model 3 included concurrent asso-

ciations between emotional and cognitive engagement and

behavioral engagement and the correlations between cog-

nitive engagement and emotional engagement within the

same grade. As mentioned earlier, based on the results of

preliminary data screening, asymptotic covariance matrices

and the SBv2 were used to account for violation of the

normal distribution assumption of SEM models. The Sa-

torra-Bentler Chi square is a mean adjusted Chi square that

is computed by dividing the usual normal-theory Chi square

statistic by a scaling correction to better approximate Chi

square under non-normality (Satorra and Bentler 2001).

Paths representing concurrent and predictive time-lagged

relationships among behavioral, emotional, and cognitive

school engagement, as well as autoregressive relation-

ships were estimated in Model 1. As shown in Table 3, this

full model afforded an adequate fit with the data:

SBv2 = 4889.02, df = 903, RMSEA = 0.066 (0.064–0.067),

NFI = 0.95, NNFI = 0.95, CFI = 0.96. Analysis of the

autoregressive model (Model 2) resulted in an acceptable

level of fit to the data: SBv2 = 4954.92 (df = 915),

RMSEA = 0.066 (CI: 0.064–0.067), NFI =0.95, NNFI =

0.95, CFI = 0.96. There were strong stability coefficients

for behavioral engagement and, to a lesser degree, emo-

tional and cognitive engagement (the completely stan-

dardized path coefficients for behavioral engagement were

0.70 and 0.78, were 0.52 and 0.66 for emotional engage-

ment, and for cognitive engagement were 0.47 and 0.57,

between the Grade 9–10 and the Grade 10–11 intervals).

Compared with the full model, Model 2 fit the data sig-

nificantly worse (DSBv2 = 65.73 (12), p \ .01).

Table 2 Correlations among Behavioral, Emotional, and Cognitive School Engagement for the Longitudinal Sample

1 2 3 4 5 6 7 8 9

1. Grade 9 behavioral engagement –

2. Grade 9 emotional engagement .50** –

3. Grade 9 cognitive engagement .62** .57** –

4. Grade 10 behavioral engagement .54** .36** .40** –

5. Grade 10 emotional engagement .35** .55** .33** .46** –

6. Grade 10 cognitive engagement .36** .33** .42** .58** .53** –

7. Grade 11 behavioral engagement .59** .46** .43** .62** .35** .43** –

8. Grade 11 emotional engagement .35** .49** .33** .41** .60** .37** .46** –

9. Grade 11 cognitive engagement .38** .39** .43** .49** .42** .52** .56** .56** –

Mean 2.27 1.88 2.29 2.36 2.00 2.40 2.36 2.04 2.38

SD 0.51 0.57 0.59 0.48 0.57 0.53 0.47 0.61 0.59

Range 0–3 0–3 0–3 0–3 0–3 0–3 0–3 0–3 0–3

* p \ .05, ** p \ .01
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Model 3 included cross-lagged paths from emotional

and cognitive engagement to later behavioral engagement

and paths from emotional engagement to cognitive

engagement. More specifically, six paths were estimated.

Estimation of this model resulted in an adequate fit with the

data: SBv2 = 4924.43, df = 909, RMSEA = 0.066 (0.064–

0.067), NFI = 0.95, NNFI = 0.95, CFI = 0.96. The SBv2

was significantly greater than that of Model 1

(DSBv2 = 34.48 (6), p \ .01), which indicated that Model

2 had a worse fit with the data than Model 1.

Comparison of model fit between Models 2 and 3 with

Model 1 yielded significant differences with regard to

SBv2, although the rest of fit indices yielded no differences

(DSBv2 between Model 1 and Model 2 is 65.90 and

between Models 1 and 3 is 35.41). Therefore, Model 1 was

retained to capture the possible reciprocal relationships

among the three types of school engagement. Non-signifi-

cant paths were removed from it, resulting in a modified

model (Model 4) that contained only the significant paths.

Model 4 showed a good fit with the data: SBv2 = 4884.49,

df = 908, RMSEA = 0.065 (0.063–0.067), NFI = 0.95,

NNFI = 0.95, CFI = 0.96. The SBv2 difference test

showed that the difference between Model 4 and Model 3

was not significant (DSBv2 = 0.14 (5), ns). In addition,

none of other fit indices suggests any appreciable differ-

ences. Thus, Model 4 was selected as the final model.

As shown in Fig. 2, emotional and cognitive engage-

ment were modestly stable over time (emotional engage-

ment: b = 0.50 and 0.58; cognitive engagement: b = 0.33

and 0.24), while behavioral engagement also was modestly

stable (9th to 10th grade: b = 0.61; 10th to 11th Grade:

b = 0.77). Behavioral engagement at earlier grades pre-

dicted emotional engagement (b = 0.20 from 9th to 10th

grade, and b = 0.14, from 10th to 11th grade) and cogni-

tive engagement b = 0.15 from 9th to 10th grade, and

b = 0.40, from 10th to 11th grade) a year later. Emotional

engagement at Grade 9 predicted behavioral engagement at

Grade 10, but the association between Grade 10 emotional

engagement and Grade 11 behavioral engagement was

nonsignificant. Grade 9 cognitive engagement predicted

Grade 10 emotional engagement, while emotional

engagement at Grade 10 predicted Grade 11 cognitive

engagement. However, the relationships in these later two

grades were in the opposite direction than the corre-

sponding relationships in Grades 9 and 10 (the association

between Grade 9 cognitive to Grade 10 emotional

engagement was negative and the path from Grade 10

emotional engagement to cognitive engagement was

positive).

Overall, our hypotheses were partially supported: earlier

emotional engagement predicted later behavioral and

cognitive engagement. Surprisingly, the predictive rela-

tionships between earlier cognitive engagement and later

behavioral engagement were not confirmed. On the con-

trary, earlier behavioral engagement was predictive of later

emotional and cognitive engagement. The relationships

between emotional engagement and cognitive engagement

were not consistent during the two time intervals.

Table 3 Autoregressive latent trajectory models showing relationships among behavioral, emotional, and cognitive school engagement from 9th

to 11th Grade (N = 1,029)

School engagement SBv2 DSBv2 df RMSEA RMSEA (CI) CFI NNFI NFI

Full-path model (Model 1) 4889.02 – 903 0.066 0.064–0.067 0.96 0.95 0.95

Autoregressive model (Model 2) 4954.92 65.90 915 0.066 0.064–0.067 0.96 0.95 0.95

Hypothesized model (Model 3) 4924.43 35.41 909 0.066 0.064–0.067 0.96 0.95 0.95

Full final (Model 4) 4884.49 -4.53 908 0.065 0.063–0.067 0.96 0.95 0.95

G11 behavioral 
engagement

G11 emotional 
engagement

G11 cognitive 
engagement

G10 cognitive 
engagement

G10 emotional 
engagement

G10 behavioral 
engagement

G9 cognitive 
engagement

G9 emotional 
engagement

G9 behavioral
engagement

.61 .77

.13

.50

.33

.58

.24

.10

-0.17 .15

.20
.14

.40

Fig. 2 Path diagram of the final

autoregressive model with time-

lagged effects showing the

dynamic relationships among

behavioral, emotional, and

cognitive school engagement

from 9th to 11th Grade

(N = 1,209) (Note: Only

significant paths are shown)
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The examination of autoregressive models with lagged

effects revealed a reciprocal, instead of a unidirectional,

relationship between behavioral and emotional engage-

ment. With regard to the relationship between behavioral

and cognitive engagement, Grades 9 and 10 behavioral

engagement predicted cognitive engagement in Grade 10

and 11, respectively. However, the paths from earlier

cognitive engagement to behavioral engagement were not

significant. The relationships between emotional and cog-

nitive engagement were found to follow a cogni-

tive ? emotional ? cognitive pattern. The results of

autoregressive models also suggested that behavioral

engagement was highly stable, while emotional and cog-

nitive engagement were moderately stable.

Discussion

The concept of school engagement plays a prominent role

in theories of academic achievement and the broader child

development literature (Glanville and Wildhagen 2007). It

has potential to bridge educational and psychological

research aimed at understanding positive youth develop-

ment and to unify insights about antecedents and conse-

quences of children’s behaviors, feelings, and thoughts in

this key setting in their lives (Fredericks et al. 2004). To

understand the dynamics within the school engagement

construct, this study examined the predictive interrela-

tionships among behavioral, emotional, and cognitive

components. The current study sought to understand the

influences of the three aspects of school engagement on

each other. Our expectations were that emotional and

cognitive engagement would lead to increased behavioral

engagement, and that earlier emotional engagement led to

later cognitive engagement.

Overall, the current findings highlight that school

engagement has its own internal dynamics, in which

behavior, emotion, and cognition influence each other and

amplify themselves over time (Skinner et al. 2008). More

specifically, the findings were partially in line with the

hypothesis that positive emotions and motivational thoughts

intensify participation, and that positive feelings broaden

cognitive capacity. For instance, the path from emotional

engagement at 9th grade to behavioral engagement at 10th

grade was significant. In addition, the path from Grade 10

emotional engagement to Grade 11 cognitive engagement

was also significant. However, contrary to our expectation,

the paths from cognitive engagement to behavioral

engagement were not significant, failing to lend support to

the ‘‘cognition triggers action’’ hypothesis. Interestingly,

cognitive and emotional engagement were linked in a way

that Grade 9 cognitive engagement led to Grade 10 emo-

tional engagement, which in turn led to Grade 11 cognitive

engagement, suggesting that their relationships are recipro-

cal. Contrary to our hypothesis, behavioral engagement

turned out to be a significant predictor of emotional and

cognitive engagement at both time intervals. Future research

is needed to test possible feedback loops among these three

components. For example, one may want to examine whe-

ther emotional engagement’s influences on behavioral

engagement in turn feeds back to emotional engagement.

The most salient aspect of the above-noted findings is that

the relationships among behavioral and emotional aspects of

engagement are not unidirectional, but bidirectional. On the

one hand, the significant paths from participation to school-

related feelings and thoughts support Finn’s (1989) partici-

pation-identification model, which postulates that participa-

tion (behavioral engagement) precedes increased levels of

identification (conceptualized as a hybrid of emotional and

cognitive engagement). On the other hand, positive feelings

also could lead to enhanced participation (i.e., as with the

significant path from Grade 9 emotional engagement to

Grade 10 behavioral engagement), which supports the ‘‘lik-

ing-participation’’ model that many prior studies, including

the current research, have suggested and confirmed (e.g.,

Ladd et al. 2000; Li et al. 2010). These existing ‘‘liking-

participation’’ models assert that positive feelings about

school indirectly affect achievement-related outcomes

through triggering adaptive behavior patterns. The fact that

both positions are supported may suggest that school

engagement exists in a developmental cycle where behavior

and emotions build upon each other. The observed different

directionality may be due to the specific time-periods studied.

Unless an investigation starts when children enter school for

the first time, causality is unlikely to be unequivocally

determined. Despite distinctive assumptions regarding the

starting point, both models hold that behavior and emotion

form some type of internal feedback loops which take place

inside engagement (Skinner et al. 2008). In this sense, both

the participation-identification model and the liking-partici-

pation model should be interpreted as open-ended; that is,

school engagement does not start from behavior and then

stop at emotions (or verse versa). It is a continuing, mutually

shaping process.

Furthermore, it is noteworthy to point out that, contrary

to our hypothesis and motivational theory (Skinner et al.

2008), the results suggest that earlier cognitive engagement

does not predict later behavioral engagement; only the

reverse direction of influence was identified. Due to a lack

of existing frameworks regarding behavioral and cognitive

engagement, we can only speculate about the reasons for

this finding. It seems plausible to suppose that adolescents

who recognize the importance of education in their lives

are likely to begin to invest in it more and try harder at it.

However, whether increased recognition would stimulate

sustained or increased involvement may depend on many
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other factors. For example, a student who clearly appreci-

ates the importance of education may not try hard because

he or she does not believe that such effort will pay off in

improved grades (e.g., this belief may involve a process

akin to ‘‘stereotype threat; Steele and Aronson 1995).

Another possible reason for this finding may be due to the

diverse ways cognitive engagement has been conceptual-

ized. While motivational researchers tend to conceptualize

cognitive engagement as an initiator and energizer (e.g.,

Skinner et al. 2009), in the current research cognitive

engagement was operationalized as a commitment to and a

valuing of schooling. In this sense, the current definition of

cognitive engagement is more of a goal-director and less of

an action initiator.

With regard to the relationships between emotional

engagement and cognitive engagement, the current results

seem to imply reciprocity: Grade 9 cognitive engagement

predicted Grade 10 emotional engagement, which in turn

predicted cognitive engagement in the 11th grade. Although

it is tempting to claim that cognitions fuel positive feelings,

such directionality cannot be asserted, because cognitive

engagement at the 9th grade is likely a result of Grade 8

emotional engagement, which was not measured in the

current study. It is possible that children who do not enjoy

learning activities are less likely to see value in what they

are doing than those who find the activities fun and enjoy-

able. Of course, once too much emphasis is placed on per-

formance, enjoyable activities may become less enjoyable.

In addition, the negative association between Grade 9 cog-

nitive engagement and Grade 10 emotional engagement

added complexity to this relationship. Further research is

needed to ascertain the nature of the relationships between

emotional and cognitive engagement. In short, the findings

that behavioral, emotional, and cognitive school engagement

not only changed in different manners, but were also influ-

ential to each other highlight the importance of using mul-

tidimensional operationalizations that allow simultaneous

assessment of students’ behavior, emotion, and cognition.

This study had a number of limitations. The current sample

had more girls than boys and increasingly so, was predomi-

nantly European American, and consisted of very small per-

centages of African American and Latino youth. In addition,

the average family income of the sample was much higher

than the national average. Conducting research on school

engagement with a sample of students who do relatively well

in school may produce results that are distinct from what

happens with a sample with similar numbers of boys and girls

or a sample drawn from inner-city schools that serve youth

from disadvantaged neighborhoods and youth of color. Gen-

eralizations should not be made to the entire population of

American high school students, or to a more diverse or a less

advantaged sample of youth. Methodologically, a sample of

students who are predominantly European American, who are

from middle-class families, and who do not reside in urban

areas, is more homogenous than a nationally representative

sample of American youth. These youth in turn may produce

data that have limited interindividual variation and that are

skewed. Although the issues of skewness and nonnormal

distributions were addressed by employing estimation pro-

cedures that are robust to nonnormality, the nonnormality due

to sample characteristics may not be able to be accounted for

by technical manipulations.

In addition to the limitations of sample characteristics, the

survey procedure may be another source of limitation. The

sample was derived via online as well as onsite data col-

lection procedures. Although every effort was made to pro-

vide detailed administrative protocols, there is no way to

fully ensure fidelity with the desired survey procedures. In

addition, given the length of the entire questionnaire, possible

error could be introduced because of fatigue and boredom.

Furthermore, the study is limited by several features of

the school engagement measure. First, the current research

was based entirely on youth self-reports. This was a

deliberate choice, given that the purpose was to assess

adolescents’ perceptions, feelings, and thoughts about their

schooling experience. However, the approach we took may

have introduced measurement errors that were due to

reporter bias, or different references individuals used when

reporting on their self-construal. For instance, ‘‘some-

times’’ may mean a few times a day or a few times a week

to different students. Although bias was not found to be

related to gender or different family SES, the extent to

which reporter bias exists is uncertain at this point. Fur-

thermore, solely relying on students’ self-report may cause

the potential problems of socially desirable responding and

common method variance due to potentially inaccurate

recall of past behaviors or emotions. Other methods of data

collection or multiple informants (e.g., observer ratings or

teacher report) can be complementary methods of collect-

ing students’ behavioral engagement.

Moreover, the Likert nature of the scale only allows for

limited interindividual variation in youth’s responses to

each item, which had imposed additional challenges for

data analysis. In the current research, response data were

treated as interval, although they are ordinal in nature

(Allen and Seaman 2007). Even though this use of ordinal

variables with interval techniques is the norm in contem-

porary social science, this practice may result in violation

of normality assumptions and inaccurate parameter esti-

mates. The current research used an asymptotic covariance

matrix recommended by Satorra and Bentler (1994), which

seems to work well in handling nonnormality resulting

from ordinal variables. However, its robustness should be

further evaluated.

The efficiency of various comparative indices for com-

paring nested models may represent another challenge. For
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example, although the difference in SBv2 tests seemed

appropriate for testing restrictions on covariance structure

(factor loadings, or error terms, for example), the perfor-

mance of DSBv2 values may not be as reliable for testing

restrictions on mean structure (i.e., intercepts of observed

variables and latent means) (Grouzet et al. 2006). Change

in SBv2 may be dramatic and hence may exaggerate the

‘‘true’’ difference between two nested models, especially

when the less restricted model is too deviant from the true

model or when the sample size is small (Satorra and

Bentler 2001). Thus, further research is needed to examine

the behavior of this index, and the conditions under which

it can be trustworthy (Grouzet et al. 2006).

Given the above limitations with regard to the design

and the current sample, studies that are conducted with

diverse and representative samples, studies that cover a

longer period of adolescence (for example, from early

adolescence to last year in high school), and studies that

afford information from multiple informants are greatly

needed. Finally, the use of multiple measures of school

engagement is needed to assess if the findings of the

present research can be replicated when different data sets

are used. In addition, more efforts are needed to identify

potentially influential variables in the promotion of school

engagement. It is important to note that the development of

school engagement is likely to be influenced by processes

and relationships outside of the school context, such as

parental practices, cultural beliefs, and community-based

programs. Information about such predictors is needed to

advise policy makers and practitioners about how to create

school settings that can best foster school engagement.

In conclusion, despite its limitations, the current study

demonstrates that school engagement is a multidimensional

construct, that it has its own internal dynamics, and that

positive emotions and motivational thoughts of students

can increase and improve participation and the prediction

of later academic competence and positive outcomes in

adolescents. To maximize the schooling experiences of all

youth, educators and practitioners need to devote effort to

create nurturing and developmentally appropriate school

environments so students are emotionally connected to

school activities and personnel. Caring school environ-

ments in turn motivate students not only to try harder but

also to commit to go further. Last, the present study also

suggests that positive emotions and cognitive engagement

are not enough and that participation is important as well.
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