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multidimensional factor model of school engagement, using large-scale
representative data on 1103 students in middle school. In order to make
valid model comparisons by group, we evaluated the extent to which the
measurement structure of this model was invariant by gender and by
race/ethnicity (European-American vs. African-American students).
Finally, we examined differences in latent factor means by these same
groups. From our conﬁrmatory factor analyses, we concluded that
school engagement was a multidimensional construct, with evidence to
support the hypothesized second-order engagement factor structure
with behavioral, emotional, and cognitive dimensions. In this sample,
boys and girls did not substantially differ, nor did European-American
and African-American students, in terms of the underlying constructs of
engagement and the composition of these constructs. Finally, there were
substantial differences in behavioral and emotional engagement by
gender and by racial/ethnic groups in terms of second-order factor mean
differences.
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1. Introduction
Active engagement in school is important for student learning and academic success. Previous studies
have found that students who are more engaged in school have better academic performance
(Csikszentmihalyi & Schneider, 2000; Newmann, Wehlage, & Lamborn, 1992). Students who attend school
regularly, concentrate on learning, and adhere to the rules of the school, generally receive higher grades and
perform better on standardized tests (Bandura, Barbaranelli, Caprar, & Pastorelli, 1996; Caraway, Tucker,
Reinke, & Hall, 2003; Wang & Holcombe, 2010). In contrast, lack of school engagement can have serious
consequences for students, including underachievement, engagement in deviant behaviors, and increased
risk of dropping out of school (Finn & Rock, 1997). Interest in school engagement has intensiﬁed recently
due to the increasing proportion of adolescents who report feeling alienated, particularly as they progress
from elementary to middle and then from middle to high school (e.g., Finn, 1989; Finn & Voelkl, 1993;
Marks, 2000; McDermott, Mordell, & Stolzfus, 2001). The National Research Council and Institute of
Medicine (2004) reported that 30% to 50% of middle school students are disengaged from school. These
ﬁndings lead researchers and educators to underscore the need to enhance students' school engagement.

1.1. Theoretical framework for school engagement
According to Fredricks, Blumenfeld, and Paris (2004), school engagement is a multidimensional
construct that is made up of three components: behavior, emotion, and cognition. Behavioral engagement
refers to the actions and practices that students direct toward school and learning; it includes positive
conduct (e.g., attending class and completing schoolwork), involvement in learning and academic tasks
(e.g., effort and concentration), and participation in extracurricular activities (e.g., athletics). Emotional
engagement represents a student's affective reactions and sense of connectedness to school (Finn, 1989;
Skinner & Belmont, 1993). Finn (1989) conceptualizes it as students' sense of belonging to and valuing of
their school. Cognitive engagement refers to a student's self-regulated and strategic approach to learning in
which students use metacognitive strategies to plan, monitor, and evaluate their cognition (Connell &
Wellborn, 1991; Zimmerman, 1989).
These engagement components do not operate in isolation, but rather, they are understood as
interwoven and dynamic. Fredricks et al. (2004) proposed that patterns of engagement across these three
dimensions have long-term effects on students' academic achievement. Emotional identiﬁcation with
school interacts with behavioral engagement and cognitive involvement in school learning. This interaction
is of concern as low levels of each dimension have been shown to lead to unsuccessful school outcomes. In
addition, a lack of behavioral participation and cognitive engagement is also related to emotional
withdrawal from school-related activities, resulting in even less academic success. Over time, behavioral
participation, emotional identiﬁcation, and cognitive engagement exert reciprocal inﬂuence. Ultimately, the
degree to which students engage in school behaviorally, emotionally, and cognitively inﬂuences their
academic success, which in turn, may inﬂuence changes in all three aspects of school engagement.
Although empirical researchers have developed scales for measuring engagement, until quite recently
many have measured school engagement as either a uni-dimensional combination of these various
indicators (e.g., Daly, Shin, Thakral, Selders, & Vera, 2009; Perry, Liu, & Pabian, 2010; Simons-Morton &
Chen, 2009; You & Sharkey, 2009) or, at most, as two of the three types (e.g., Appleton, Christenson, Kim, &
Reschly, 2006; Connell & Wellborn, 1991; Skinner, Furrer, Marchand, & Kindermann, 2008). The various
measurement models for school engagement are reﬂective of differences that exist in how researchers
deﬁne the construct. For instance, some researchers have developed scales for measuring engagement as a
global construct, such as the Research Assessment Package for Schools (Institute for Research and Reform
in Education, 1998), the High School Survey of Student Engagement (Yazzie-Mintz, 2007), the Rochester
Assessment Package for Schools (Wellborn & Connell, 1987), and the engagement scale of the School
Success Proﬁle (Bowen & Richman, 1995). While these global instruments of engagement allow the
researcher to reﬂect a holistic picture of engagement, a major weakness of this type of measurement model
is that it may not provide sufﬁcient numbers of items to understand individual scales or new
understandings about the multidimensionality of the construct. If school engagement is indeed a
multidimensional construct, this practice of measuring it as a single construct limits examining differences
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among the various types of engagement and understanding their possible antecedents and consequences
(Fredricks et al., 2004; Guthrie & Wigﬁeld, 2000; Wang & Holcombe, 2010).
Some researchers adopting a two-component model frequently include a behavioral and an emotional
or affective component in their engagement instruments (Finn, 1989; Marks, 2000; Skinner et al., 2008).
For instance, Marks (2000) measured engagement with a student-report survey designed to assess
students' effort, attentiveness, lack of boredom, and the extent to which they completed assignments.
Although there is evidence to suggest the importance of cognitive engagement to school performance, few
instruments include separate cognitive components (see Appleton et al., 2006; Jimerson, Campos, & Greif,
2003 for a review). To address this gap, Appleton et al. (2006) designed the Student Engagement Instrument
to measure two subtypes of student engagement with school: psychological and cognitive engagement.
Martin (2007) developed the Motivation and Engagement Scale to assess behavioral and cognitive
dimensions of school engagement. He proposed a 4 second-order factor model, including adaptive and
maladaptive behavioral dimensions and adaptive and maladaptive cognitive dimensions. Most recent
studies of engagement have proposed a tripartite conceptualization that includes behavioral, emotional,
and cognitive components (Fredricks et al., 2004; Jimerson et al., 2003). However, few existing instruments
are adequate for addressing this model. In summary, within the varied approaches, studying school
engagement globally and studying it in terms of its component parts, there is a lack of consistency in the
speciﬁc measurement tools that researchers use.
We have sought to develop an instrument that captures all three of aspects of school engagement and to
study them simultaneously given that they are likely to be interrelated. Thus our instrument development
was guided explicitly by the theoretical framework proposed by Fredricks et al. (2004). Like other recent
papers in this ﬁeld, we have aimed to create a theoretically-grounded instrument that captures multiple
aspects of school engagement (see Appleton et al., 2006; Martin, 2007).
1.2. Measurement invariance
Another potential weakness in common practices of measuring engagement is the lack of accounting
adequately for the error present in its measurement (e.g., Bowen & Richman, 1995; Connell & Wellborn,
1991; Jimerson et al., 2003; Skinner et al., 2008). Across studies, researchers often apply different
measurement strategies and design different indicators to measure engagement. However, because each of
these items or indicators represents that student's level of engagement imperfectly, analyses that use such
an index are vulnerable to the negative consequences of measurement error (Bollen, 1989). Thus, we use
conﬁrmatory factor analysis (CFA) to take measurement error into account by estimating the measurement
error variances associated with each indicator directly.
Prior research indicates that students' level of school engagement and academic performance may
differ profoundly by gender and race/ethnicity (Brooks-Gunn & Duncan, 1997). Generally, throughout
schooling, girls report higher levels of school engagement than boys regardless of what types of
engagement are considered (see Johnson, Crosnoe, & Elder, 2001; Martin, 2004, 2007; Zimmerman &
Martinez-Pons, 1990). Research on engagement has produced mixed evidence on racial–ethnic differences,
despite most studies indicating that African American students are less likely to engage in their schools
than European American students (Ainsworth-Darnell & Downey, 1998). For instance, Johnson et al.
(2001) found that African-American students reported lower levels of school attachment but were more
likely to pay attention and complete homework, whereas Voelkl (1997) found that African American
students had higher levels of school identiﬁcation than European American students. However, most of
these studies have not considered the implications of measurement invariance when making group
comparisons (Martin, 2007). Measurement invariance generally refers to the extent to which the content of
each item is being perceived and interpreted in the same way across samples (Byrne & Watkins, 2003). In
fact, if measures of engagement operate differently across gender and ethnic groups and these variations
are not taken into account in the measurement, it is inappropriate to compare levels of engagement or its
effects across groups (Glanville & Wildhagen, 2007).
It is important to investigate whether the measurement of engagement functions similarly across
groups of students. By doing so, levels of engagement can be compared appropriately from group to group
or common scores of engagement can be used to predict school achievement for students with different
demographic characteristics (e.g., Byrne & Watkins, 2003; Reise, Widaman, & Pugh, 1993; Wicherts, Dolan,
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& Hessen, 2005). To conﬁrm measurement invariance, we must test the equivalence of a measured
construct across two or more independent groups to assure that the construct is being assessed similarly in
each group (Chen, Sousa, & West, 2005). Meaningful comparisons of statistics – such as means and
regression coefﬁcients – can only be made then. Without assuring measurement invariance, group
comparisons described by researchers are likely to be substantively misleading and potentially artifactual
(e.g., Byrne, 1998; Byrne & Stewart, 2006; Thompson & Green, 2006; Van de Vijver & Leung, 1997).
Testing for measurement invariance includes a series of hierarchical steps, beginning with the
establishment of a baseline model in each group, followed by tests for equivalence across groups at several
increasingly more restricted levels. These steps involve conﬁgural, factor loading, and intercept levels based
on techniques developed by Meredith (1993) and Widaman and Resie (1997). The ﬁrst step (conﬁgural
invariance) is to test whether each group has the same number of dimensions and patterns of ﬁxed and free
parameters (Bollen, 1989). If the ﬁt of this baseline model is acceptable, higher levels of invariance could be
examined. The second step is to assess whether the factor loadings for the latent variables are invariant
across groups. If this condition holds, one can test whether the intercepts are invariant (Widaman & Resie,
1997).

1.3. Conclusion: speciﬁc research questions
The main goal, in this study, was threefold. First, we propose and ﬁt a multidimensional factor model of
school engagement. Second, we examine the extent to which this model demonstrates measurement
invariance by gender and race/ethnicity. Third, we compare latent variable mean differences across groups
if an adequate level of measurement invariance is present. In doing so, we address the following research
questions:
1. Does the construct of school engagement display a second-order multidimensional factor structure in
which each of three hypothesized second-order factors subsumes two speciﬁed ﬁrst-order factors?
2. Does the multidimensional factor model of school engagement demonstrate measurement invariance
separately by gender and race/ethnicity?
3. Are there gender and race/ethnic group differences in school engagement and is the pattern of
difference the same across all types of school engagement?
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Fig. 1. Factor model of school engagement depicting the second-order factor structure hypothesized to underlie the six ﬁrst-order
factors.
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We present our hypothesized measurement models in Fig. 1. We hypothesize that the indicators that we
used to measure school engagement will display a ﬁrst-order factor structure that contains six factors, with
each of the six factors composed of multiple items, as indicated. These ﬁrst-order factors are as follows:
(a) attentiveness, (b) school compliance, (c) school belonging, (d) valuing of school education, (e) selfregulated learning, and (f) cognitive strategy use. We further hypothesize that these six ﬁrst-order factors will
display a tri-dimensional second-order factor structure with each of the three second-order dimensions
subsuming two ﬁrst-order factors: (a) the behavioral dimension includes school attentiveness and compliance,
(b) the emotional dimension includes school belonging and valuing of school education, and (c) cognitive
dimension includes self-regulated learning and cognitive strategy use. In addition, we hypothesize that girls
will display greater behavioral, emotional, and cognitive engagement than boys. Given the mix of ﬁndings on
race/ethnic group differences, we make no speciﬁc hypotheses regarding these differences.
2. Method
2.1. Dataset
The data are drawn from the Maryland Adolescent Development in Context Study (MADICS), an
ongoing longitudinal study of more than 1000 adolescents, their families, and their teachers. The MADICS
was conducted for two main purposes: to examine how social context inﬂuences psychological
determinants of behavioral choices and to examine various developmental trajectories during adolescence
and into adulthood. This dataset contains rich descriptors of the home, school, and peer group that may
relate to adolescents' social and psychological development. Many of the questionnaire items were derived
from other large-scale longitudinal studies and from previously validated scales.
2.2. Sample
Participants in the sample were part of the MADICS from 23 public schools in a large, ethnically diverse
county on the East Coast of the United States. In the current study, we used data from the third wave,
collected in the fall when the adolescents were at ninth grade. The sample contained 1103 students.
Approximately 56% of participating students were African American, 32% are European American, and 12%
were either biracial or other ethnic minorities. Approximately 52% of the students were girls. The African
and European American households were characterized by wide and similar ranges of income,
occupational, and educational statuses for the duration of the study. The median household income was
$41,265 for African Americans and $46,822 for European Americans. Because the corresponding national
incomes were $18,676 and $31,231, the county was more afﬂuent than the nation at large. 86% of primary
caregivers reported being employed and 55% of them had received college degree (38% for African
Americans and 60% for European Americans).
The MADICS subsample was based on parents' willingness to participate and on a stratiﬁed sampling
procedure designed to get proportional representations of families from each of 23 middle schools in the
district. To examine sampling bias, the district provided selected data on all students in the district during
the study years (N = 25,627), including students who joined the school system partway through the year
and those from whom we did not receive parental consent. Cook and his colleagues evaluated the
differences between our sample and the data for the entire district. They found only two signiﬁcant
differences across a full range of sociodemographic and school achievement data: our sample has a small
underrepresentation of boys and students who were receiving subsidized lunches. These differences
amounted to less than .1 of a standard deviation. Thus, there was some bias in the sample relative to the
county population, but it did not lead to nonrepresented values at the extremes (see Cook, Herman,
Phillips, & Setterstein, 2002 for details).
2.3. Measures
Using the student self-report items in the MADICS dataset, we developed scales for adolescents' school
engagement in eighth grade (Eccles et al., 1993; Fredricks et al., 2004). Experts in the area of engagement
(e.g., Drs. Blumenfeld, Fredricks, and Eccles) were consulted in the development of the school engagement
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scale. We were in direct contact with these scholars while these scholars were developing their theoretical
framework on engagement and took their advice into account in developing the full set of engagement and
achievement items in this dataset. Therefore, the item development and selection were drawn from
multidimensional engagement theory and reviewed by experts. We hypothesized that there were three
second-order factors underlying the six ﬁrst-order factors that measured adolescents' school engagement:
behavioral, emotional, and cognitive engagement. The items were coded so that the higher scores indicate
higher school engagement (see Appendix A for an overview of the item questions used in the study).
2.3.1. Behavioral engagement
The construct of behavioral engagement was measured by two sets of factors: items from the
Attentiveness subscale and items from the School Compliance subscale. The three-item subscale
Attentiveness measures the extent to which students report being distracted in classes and have trouble
getting schoolwork done. A sample item is “How often do you have trouble paying attention in classes?”
Responses for each item were rated along a 5-point scale, ranging from 1 (almost never) to 5 (almost
always). Some item responses for this indicator were reverse coded, so that higher scores indicated higher
levels of attentiveness. The ﬁve-item scale School Compliance describes the levels to which students
engage in misconduct in school. A sample item is “How often have you skipped classes?” Responses for
each item were rated along a 5-point scale, ranging from 1 (almost never) to 5 (almost always). Item
responses for this indicator were reverse coded, so that higher scores indicate higher levels of compliance.
2.3.2. Emotional engagement
Two factors were included to represent the construct of emotional engagement: the School Belonging
scale and the Valuing of School Education scale. The three-item scale School Belonging represents the
extent to which adolescents feel personally accepted, respected, and supported by adults and peers in
school. A sample item is “In general, I feel like a real part in this school.” Responses for each item were rated
along a 5-point scale, ranging from 1 (strongly disagree) to 5 (strongly agree). The six-item scale Valuing of
School Education assesses adolescents' interest and belief in the importance and relevance of the general
goals of education and academic achievement espoused by the school. A sample item is “I have to do well in
school if I want to be a success in life.” Responses for each item were rated along a 5-point scale, ranging
from 1 (strongly disagree) to 5 (strongly agree).
2.3.3. Cognitive engagement
We included two factors to represent the construct of cognitive engagement: the Self-Regulated
Learning scale and the Cognitive Strategy Use scale. The four-item scale Self-Regulated Learning represents
adolescents' perceived ability of self-monitoring and evaluation. A sample item is “How often are you very
good at carrying out the plans you make for solving problems?” Responses for each item were rated along a
5-point scale, ranging from 1 (almost never) to 5 (almost always). The four-item scale Cognitive Strategy
Use measures adolescents' perceived use of strategic approach to learning. A sample item is “How often do
you try to relate what you are studying to other things you know about?” Responses for each item were
rated along a 5-point scale, ranging from 1 (almost never) to 5 (almost always).
2.4. Procedures
Seventh-grade students were recruited from 23 schools to participate in this study through a letter that was
sent home. Families who were interested in participating in this study were asked to sign and return a consent
form. Subsequently, a questionnaire composed of Likert-type rating scales was administered to adolescents by
research assistants (Cook et al., 2002). This data collection process took place in the home, and the selfadministered questionnaire took approximately 20 min to complete. Participating adolescents were offered $20.
2.5. Data analysis
We examined the hypothesized factor structure of the measurement of school engagement, its invariance
by gender and race/ethnicity, and the latent mean differences on the basis of mean and covariance structures,
within the framework provided by CFA. The item-level correlations were the foundation of the CFA. The
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analyses were conducted using the MLR estimator in Mplus 5.10 program (Muthén & Muthén, 2007). Mplus
was chosen, in part, because the current dataset includes data from students nested within 23 schools, and
Mplus is able to account for the nested nature of our data by ﬁtting a multilevel model with random-effects and
produce correctly adjusted standard errors in the model estimations.
The amount of missing data was less than 6% and the data were missing completely at random, as
evidenced by non-signiﬁcant results derived from the generalized least squares combined test of
homogeneity of means and covariance matrices representing complete and incomplete data, χ2 (1,154) =
982.34, p = .12 (Bentler, 2005; Little & Rubin, 1987). We dealt with the missing data through fullinformation maximum likelihood estimation, allowing us to include all available data and identifying the
parameter values that have the highest probability of producing the sample data (Baraldi & Enders, 2010).
To address our research questions, we carried out the following steps. First, to assess the dimensionality
of school engagement, we examined the ﬁt of a ﬁrst-order factor model (full measurement model) by
permitting all factors to intercorrelate. After establishing the adequacy of the ﬁrst-order measurement
models, we modeled these six factors as reﬂective indicators of second-order behavioral, emotional, and
cognitive dimensions of engagement to assess whether the six ﬁrst-order factors of engagement could be
subsumed into the hypothesized second-order factor model (see Fig. 1).
In evaluating goodness of ﬁt of the hypothesized models with MLR estimator, we used the χ2 statistic
based on the Satorra–Bentler scaled statistic (SBχ2; Satorra & Bentler, 1988) and other goodness-of-ﬁt
indices to assess model ﬁt. The SBχ2 incorporates a scaling correction for the χ2 statistic and takes into
account the model, the estimation method, and the sample kurtosis values (Hu, Bentler, & Kano, 1992). In
addition, we reported the root mean square error of approximation (RMSEA; Steiger, 1990), the
standardized root mean square residual (SRMR; Hu & Bentler, 1998), and the comparative ﬁt index (CFI;
Bentler, 1990) as supplements to assess model ﬁt. Structural equation modeling (SEM) literature suggests
that model ﬁt is excellent when the coefﬁcient for CFI is greater than .95; and model ﬁt is deemed adequate if
the coefﬁcient is greater than .90 (Byrne, 2001; Hu & Bentler, 1999). For the RMSEA and SRMR, a coefﬁcient
less than .05 indicates an excellent ﬁt and a coefﬁcient under .08 indicates an acceptable ﬁt (Kline, 1998).
Second, a series of nested factor models were ﬁt in our analyses in order to test measurement
invariance, following the general procedures suggested by Widaman and Resie (1997). Each pair of models
in the testing sequence was nested because a set of parameters were constrained to be equal across groups
in the more restricted model. To assess measurement invariance, one of the factor loadings was ﬁxed to 1
and constraints were added sequentially.
Testing for conﬁgural invariance (Model 1)
We constrained the number of factors and pattern of ﬁxed and free factor loadings for the ﬁrst- and
second-order factor loadings to be the same across gender and race/ethnicity groups. However we also
allowed different estimates for the corresponding parameters in the different groups. This unconstrained
multi-group model served as a baseline model against which we evaluated the ﬁts of successively more
restrictive models.
Testing for ﬁrst-order factor loading invariance (Model 2)
To test for factorial invariance at this level, we constrained all ﬁrst-order factor loadings to be equal
across groups.
Testing for second-order factor loading invariance (Model 3)
To test for factorial invariance at this level, we constrained all ﬁrst- and second-order factor loadings to
be equal across groups.
Testing for intercept of observed variables invariance (Model 4)
In testing this form of invariance, we placed equality constraints on the intercepts of observed variables,
in addition to the constraints on the factor loadings of the latent variables.
Testing for intercept of ﬁrst-order latent factorial invariance (Model 5)
In testing for this level of invariance, we constrained ﬁrst- and second-order loadings and the intercepts
of the observed variables and the means of the ﬁrst-order factors to be equal across groups. When this level
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of invariance is achieved, it suggests that the units of measurement (factor loadings), as well as the origins
of the scales (intercepts) are equivalent across groups, and thus we can compare estimates of the secondorder factor means across groups (Widaman & Resie, 1997).
To compare the ﬁt of two nested models, we used a test based on the difference in the SBχ2 statistic, albeit
a correction to the value is needed as this difference is not distributed as χ2 statistic (Bentler, 2005). If the
difference in the SBχ2 statistic is greater than the critical value, this difference suggests that the constraint
imposed in the more restrictive model is not equivalent across groups. On the other hand, if the difference in
the SBχ2 statistic is statistically nonsigniﬁcant, it suggests that the speciﬁed equality constraints are tenable;
the more restricted model should be accepted. However, researchers using this approach have argued that
the difference in the SBχ2 statistic is sensitive to large sample sizes and any nonnormality among the
indicators (Fan, Thompson, & Wang, 1999; Tomarken & Waller, 2003); thus, one is recommended to use
additional goodness-of-ﬁt indexes to further assess the model ﬁt (e.g., Cheung & Rensvold, 2002; Little,
1997; Marsh, Hey, & Roche, 1997). For this study, we relied on guidelines proposed by Cheung and Rensvold
(2002), who suggested that a difference of larger than .01 in the CFI indicates a meaningful difference in
model ﬁt for testing measurement invariance. Therefore, both the difference in the SBχ2 statistic test and
difference in the value of the CFI were used to assess model ﬁt. In cases in which the two approaches
disagree, we relied more on the changes in CFI due to the large sample size in this study (Chen et al., 2005).
Finally, building on evidence of invariant factor loadings and intercepts at both the ﬁrst-order and the
second-order, we tested the mean differences on the second-order factors by group (Model 6). In this case,
we set the factor means for one group, the reference group, to zero whereas we estimated the comparison
groups' factor means freely. These freely estimated latent means then represent the difference between the
factor means of the two groups. We used a z statistic to test differences between the latent means of the
two groups (Aiken, Stein, & Bentler, 1994).
3. Results
3.1. Assessing the measurement model
Conﬁrmatory factor analysis (CFA) of the students' responses to the 23 items of school engagement veriﬁed
that the hypothesized factors were measured by discrete, single latent variables. In Fig. 2, we present the factor
models with all of the parameter estimates displayed. The six factors were allowed to inter-correlate
simultaneously to specify the measurement model, which represents a ﬁrst-order model. The standardized

Fig. 2. Final factor model of school engagement depicting a second-order factor structure hypothesized to underlie the six ﬁrst-order
factors. All standardized factor loadings are statistically signiﬁcant (p b .001). Please see complete item question in Appendix A.
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loadings ranged from .50 to .79 and were all statistically signiﬁcant at the .05 level. We found that the six
factors provided acceptable ﬁt for these data, SBχ2 (271, N = 1,103) = 634.44, p b .001, CFI = .914;
SRMR = .043; RMSEA = .042. Thus, the proposed six-factorial structure is consistent with the data.
We found expected patterns in the bivariate correlations of the factors. Attentiveness, School Compliance,
School Belonging, Valuing of School Education, Self-Regulated Learning, and Cognitive Strategy Use were
positively correlated with each other. The correlations among the six factors are moderate to high (.25–.53),
suggesting that a second-order model is plausible (Glanville & Wildhagen, 2007).
3.2. Assessing dimensionality and factor structure of school engagement
In Table 1, we present goodness-of-ﬁt statistics for the ﬁrst- and second-order measurement models.
We tested several models, beginning with the ﬁrst-order model (Model 1a) in which we hypothesized that
there were six interdependent factors. To assess whether the six ﬁrst-order factors of engagement could
support a single second-order engagement factor, we ﬁrst ﬁt a second-order model in which we included
only one second-order engagement factor (Model 2a). Unsurprisingly, given our argument that research
should distinguish between different dimensions of engagement, the ﬁt of Model 2a was statistically
signiﬁcantly worse than the ﬁrst-order model in which it was nested, ΔSBχ 2 = 89.57, df = 9, p b .001; and
ΔCFI = .019. We further compared the ﬁrst-order model with a two-factor second-order model (Model 3a),
and the ﬁt of Model 3a was still statistically signiﬁcant worse than the ﬁrst-order model, ΔSBχ 2 = 70.35,
df = 8, p b .001; and ΔCFI = .015. We then estimated a second-order model that distinguished among
behavioral, emotional, and cognitive engagement (Model 4a). Differences in ﬁt between this model and the
corresponding ﬁrst-order model were not statistically signiﬁcant, ΔSBχ 2 = 4.77, df = 6, p = .23, ΔCFI = 0,
and the other indexes of ﬁt were no worse than in Model 1a. Therefore, based on theory and the good ﬁt of
the model that speciﬁes separate dimensions of engagement, we chose Model 4a as our preferred model,
and the remaining reported results were based on this model.
In Fig. 2, we present the estimated standardized factor loadings for Model 4a. All of the ﬁrst- and
second-order factor loadings are non-zero, providing evidence of convergent validity (Anderson & Gerbing,
1988). The composite reliability coefﬁcients for each ﬁrst-order latent variable are greater than or equal to
.70 (Attentiveness = .70; School Compliance = .78; School Belonging = .75; Valuing of School Education = .72; Self-Regulated Learning = .78; and Cognitive Strategy Use = .77; Bagozzi & Yi, 1988). In sum,
these results provide empirical evidence for the theoretical distinction proposed by Fredricks et al. (2004)
to exist between the behavioral, emotional, and cognitive components of school engagement and thus
support their call to measure engagement as a multidimensional, rather than uni- or bi-dimensional
concept. In addition, the results support our assumption that behavioral, emotional, and cognitive
engagements are higher order factors that explain the covariance among the six ﬁrst-order factors.
3.3. Assessing measurement invariance by gender
Conﬁgural invariance (Model 1b)
The conﬁgural model, in which we imposed no equality constraints between groups, served as our
baseline model. As shown in Table 2, the goodness of ﬁt statistics suggest an adequate ﬁt for this model,
Table 1
Goodness-of-ﬁt statistics from the ﬁtting of the hypothesized ﬁrst- and second-order factor models (N = 1,103).
Model

SBχ2

df

RMSEA

SRMR

CFI

Model Comparison

ΔSBχ2

Δdf

1a.
2a.
3a.
4a.

634.44 ⁎
728.21 ⁎
710.49 ⁎
641.12 ⁎

271
280
279
277

.042
.046
.045
.042

.043
.047
.045
.044

.914
.895
.899
.914

__
2 vs.1
3 vs.1
4 vs.1

__
89.57 ⁎
70.35 ⁎

__
9
8
6

First-order
Second-order, one second-order factor
Second-order, two second-order factors a
Second-order, three second-order factors

4.77

Note. SBχ2 = Satorra–Bentler scaled statistic, CFI = comparative ﬁt index, RMSEA = root mean square error of approximation,
SRMR = standardized root mean square residual.
a
We ﬁt a second-order model in which behavioral engagement drives attentiveness, school compliance, school belonging, and
valuing of school education, whereas cognitive engagement inﬂuences self-regulated learning and cognitive strategy use.
⁎ p b .001.
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SBχ 2 = 966.35, df = 499, p b .001; RMSEA = .047; SRMR = .047; and CFI = .904. The results provide
evidence for the viability of the second-order factor structure of the school engagement and suggest
that the factors are adequately deﬁned and measured for both girls and boys.
Invariance of ﬁrst-order factor loadings (Model 2b)
When all ﬁrst-order factor loadings were constrained to be equal across gender, the difference in SBχ 2
between Models 2b and 1b was small, ΔSBχ 2 = 17.39, df = 17, p = .12, and the CFI values differed by no
more than .01, the cutoff value suggested by Cheung and Rensvold (2002). These results indicate that the
ﬁrst-order factor loadings are invariant by gender.
Invariance of second-order factor loadings (Model 3b)
When all ﬁrst- and second-order factor loadings were constrained to be equal by gender, the difference
in SBχ2 statistic between Models 3b and 2b was small and not statistically signiﬁcant, ΔSBχ2 = 5.13, df = 3,
p = .11, and the CFI value remained the same. These results indicate that the second-factor loadings are
invariant across girls and boys.
Invariance of intercepts of observed variables (Model 4b)
In addition to the constraints already imposed on the ﬁrst- and second-order factor loadings, when the
intercepts of the observed variables were constrained to be equal by gender, the difference in SBχ2 statistic
value between Models 4b and 3b was large and statistically signiﬁcant, ΔSBχ 2 = 59.62, df = 17, p b .001,
and d = 0.09. However, because of the concerns about the overly sensitive nature of the test to sample size,
we also used the CFI index to assess difference in model ﬁt. It declined less than .01(.928 vs. .925), and this
indicates that there are no substantial differences between Models 4b and 3b. Based on this criterion, there
appears to be no substantial difference in the intercepts of the observed variables between girls and boys.
Invariance of intercepts of ﬁrst-order factor (Model 5b)
When ﬁrst- and second-order factor loadings and the intercepts of the observed variables and ﬁrstorder factor means were constrained to be equal by gender, the difference in the SBχ2 statistic between
Models 5b and 4b was large and statistically signiﬁcant, ΔSBχ 2 = 47.62, df = 6, p b .001, d = 0.10; however,
because there was no substantial change in CFI (.925 vs. .924), we conclude that the intercepts of the ﬁrstorder factors are invariant by gender.
3.4. Assessing measurement invariance by race/ethnicity
To test whether the second-order factor structure is equivalent between African Americans and
European Americans, we examined a series of nested models, similar to those we conducted for gender

Table 2
Summary of ﬁt statistics for testing the measurement invariance of hypothesized second-order factor model of school engagement by
gender (N = 1,103).
Model

SBχ2

df

RMSEA

SRMR

CFI

Model
Comparison

ΔSBχ2

Δdf

1b. Conﬁgural invariance
2b. First-order factor loadings invariant
3b. First- and second-order factor loadings invariant
4b. First- and second-order factorings and
intercepts of observed variables invariant
5b. First- and second-order factor loadings, and intercepts
of observed variables and ﬁrst-order factors invariant
6b.Second-order factor mean differences

966.35
985.02
991.05
1054.40

499
516
519
536

.047
.047
.047
.048

.051
.053
.053
.054

.929
.928
.928
.925

__
M2 vs. M1
M3 vs. M2
M4 vs. M3

__
17.39
5.13
59.62 ⁎

__
17
3
17

1106.05

542

.048

.055

.924

M5 vs. M4

47.62 ⁎

6

1101.32

539

.050

.057

.918

__

__

__

2

Note. SBχ = Satorra–Bentler scaled statistic, CFI = comparative ﬁt index, RMSEA = root mean square error of approximation,
SRMR = standardized root mean square residual.
⁎ p b .001.
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(see Table 3). Due to a small number of students who were categorized as “other minority” ethnicities, we
only focused on the comparison between African American and European American students in this study.
In the analysis of measurement invariance across the African American and European American samples,
the baseline model (see Model 1c in Table 3) again ﬁts well and supports the validity of the second-order factor
structure of school engagement. Starting with the baseline model, we assessed the invariance of ﬁrst- and
second-order factor loadings (see Models 2c and 3c in Table 3). The models with factor loadings constrained
across groups ﬁt well and no extreme or inconsistent loadings were encountered based on the criteria of the
SBχ 2 difference test and the change of CFI value, Model 2c: ΔSBχ 2 = 23.26, df= 17, p = .08 and Model 3c:
ΔSBχ 2 = 4.13, df= 3, p = .18. The results suggest that the ﬁrst- and second-order factor loadings for the
African American and European American students are consistent. In the next step, we added intercept
parameters of item and ﬁrst-order factors to the model (see Model 4c and 5c in Table 3). In these models, the
SBχ 2 difference tests were signiﬁcant, Model 4c: ΔSBχ 2 = 71.52, df= 17, p b .001, d = 0.11 and Model 5c:
ΔSBχ 2 = 42.38, df= 6, p b .001, d = 0.07. However, when we examined the change in the CFI, we found no
changes that were greater than the standard and therefore conclude that Model 5 represents the ultimate level
of invariance that could be achieved, suggesting that there is no substantial difference in the intercepts of the
observed variables and in the ﬁrst-order factors between African American and European American students.

3.5. Assessing group differences in the second-order factor means
To estimate the difference between the higher-order factor means by gender, we chose the girls as a reference
group and set their second-order latent means to zero. The latent means of the boys then captures the difference
in factor means between the two groups. The tests revealed statistically signiﬁcant mean differences by gender on
two of the second-order factors. Speciﬁcally, boys had lower scores on (a) behavioral engagement and
(b) emotional engagement than girls (behavioral engagement difference=−.39, z=−2.59, p=.010, d=0.25
and emotional engagement difference=−.46, z=−4.22, pb .001, d=0.32). The gender difference in cognitive
engagement was not statistically signiﬁcant (difference=−.06, z=−.591, p=.555, d=0.07).
In terms of latent means differences by race/ethnicity, we selected the African American group as a
reference group and estimated the latent mean of the European American group. Results suggest that there
were two statistically signiﬁcant means differences between African American and European American
students on the second-order factors. European American students had lower scores on (a) emotional
engagement than African American students (difference = −.23, z = − 2.09, p = .037, d = 0.20) whereas
European American students had higher scores on (b) behavioral engagement than African American
students (.25, z = 2.46, p = .013, d = 0.19). The difference in cognitive engagement between African
American and European American students was not statistically signiﬁcant (difference = .09, z = .721,
p = .471, d = 0.05). According to the magnitude of these coefﬁcients, it is noteworthy that gender
differences are larger than racial/ethnic differences.

Table 3
Summary of ﬁt statistics for testing measurement invariance of hypothesized second-order factor model of school engagement by
race/ethnicity (N = 1,103).
Model

SBχ2

df

RMSEA

SRMR

CFI

Model
Comparison

ΔSBχ2

Δdf

1c. Conﬁgural invariance
2c. First-order factor loadings invariant
3c. First- and second-order factor loadings invariant
4c. First- and second-order factorings and intercepts
of observed variables invariant
5c. First- and second-order factor loadings, and intercepts
of observed variables and ﬁrst-order factors invariant
6c. Second-order factor mean differences

934.06
959.48
966.52
1045.32

499
516
519
536

.052
.052
.052
.053

.055
.059
.064
.064

.915
.911
.910
.902

__
M2 vs. M1
M3 vs. M2
M4 vs. M3

__
23.26
4.13
71.52 ⁎

__
17
3
17

1093.20

542

.054

.069

.901

M5 vs. M4

42.38 ⁎

6

1084.60

539

.054

.068

.900

__

__

__

2

Note. SBχ = Satorra–Bentler scaled statistic, CFI = comparative ﬁt index, RMSEA = root mean square error of approximation,
SRMR = standardized root mean square residual.
⁎ p b .001.
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4. Discussion
In the present study, we tested the multidimensional theoretical conceptualization of school
engagement proposed by Fredricks et al. (2004). To do this, we examined the psychometric properties
and measurement invariance of a series of questionnaire items that were designed to measure middleschool students' levels of school engagement. Speciﬁcally, based on Fredricks et al. (2004), we hypothesized
that there was a second-order factor structure for the school engagement, with six ﬁrst-order factors, and
behavioral, emotional, and cognitive engagement as the three second-order factors. The study contributes
to literature on the measurement of school engagement in several ways. First, we conﬁrmed the good ﬁt of
the six-factor engagement measurement model to our data and found empirical evidence to support the
second-order engagement factor structure. Second, there is empirical evidence for measurement invariance of
these underlying engagement factors for boys and girls and European American and African American students.
This measurement feature is critical for future studies designed to look at group differences in the origins and
consequences of school engagement. Finally, in terms of second-order factor mean differences, we found the
expected gender differences in behavioral and emotional engagement, providing one indicator of the validity of
our measures. We also found differences in these same indicators across our two racial/ethnic groups.
4.1. School engagement as a multidimensional construct
Consistent with the recent literature on school engagement, the ﬁndings support Fredricks et al. (2004)
theory that school engagement is a multidimensional construct. The hypothesized second-order factor model
demonstrates that responses to the measurement of engagement can be grouped into six reliable ﬁrst-order
factors (Attentiveness, School Compliance, Valuing of School Education, School Belonging, Self-Regulated
Learning, and Cognitive Strategy Use). Moreover, we found that these six factors can be further grouped into three
second-order factors (Behavioral, Emotional, and Cognitive Engagement) that subsume the six ﬁrst-order factors.
Compared to a correlated ﬁrst-order six-factor model, the second-order factor model is more parsimonious and
provides theoretically error-free estimates of each ﬁrst- and second-order factor. Future research should examine
whether the different dimensions of engagement have different precursors and consequences.
4.2. Measurement invariance across gender and race/ethnicity
In this study, we extend the traditional CFA approach by using covariance structure and mean structure to
analyze the hypothesized invariance of factor structure, factor loadings, intercepts, and mean differences
among subgroups of students. The results provide empirical evidence supporting measurement invariance of
school engagement by gender and racial/ethnic groups. That is, for group comparisons by gender and race/
ethnicity, the same construct of school engagement appears to be measured and in the same metric. Hence, if
any difference in the factor score is found, it is likely that they reﬂect possible group differences in the amount
of school engagement rather than item bias or measurement artifact. In addition, we are more conﬁdent that
comparing and explaining variation is meaningful regardless of the group membership because cross-group
variances are conﬁrmed to be on the same metric. There has been a growing concern that certain groups of
students (i.e., African American students and boys) may be at higher risk for low engagement in school.
Establishing measurement invariance allows researchers to make more appropriate comparisons between
groups such as boys and girls and those from different cultural groups. Establishing measurement invariance
also provides support for pooling the data of boys and girls as well as European American and African
American students in subsequent data analysis, particularly in relation to the facets of engagement proposed
in this study.
Given that both factor loadings and intercepts were invariant, we examined the latent mean differences
on the second-order factors of behavioral, emotional, and cognitive engagement. Regarding gender
differences, we found the mean scores for girls to be higher than boys on the behavioral as well as
emotional engagement but not on the cognitive engagement. These results are consistent with other recent
research (e.g., Johnson et al., 2001; Voelkl, 1997) and thus provide predictive validity for our scales. With
regard to racial/ethnic differences, the results suggest that African American students report higher scores
of emotional engagement but are less likely to be behaviorally engaged when compared to European
American students. With the empirical support of measurement invariance, we are more conﬁdent in our
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conclusion that the ﬁndings of a discrepancy in behavioral and emotional engagement between African
American and European American students may reﬂect possible racial/ethnic differences rather than
construct bias or measurement error between the two groups in our sample. Future research should
investigate why such between-group discrepancies exist and examine whether there are gender or racial/
ethnic differences in the relationships between school engagement and its causes and consequences.
4.3. Limitations
Several limitations of this study and some caveats need to be noted. First, the present data relies mainly
upon self-report information from students to assess school engagement, which raises an important validity
concern. Students may be inﬂuenced by social demands to answer in a socially desirable way about their own
behavior or attitude, thus introducing bias into the results. Future use of multiple sources of information (e.g.,
teachers and parents) and multiple methodologies (e.g., interviews and observations) can provide a more
robust, valid method of identifying school effects related to engagement (Fredricks et al., 2004). For instance,
school record or teacher-report data may provide a more accurate source for the behavioral engagement
information. Second, these ﬁndings are speciﬁc to the United States and a largely urban sample on the East
Coast. It is important to recognize that adolescents in suburban or rural areas may have different experiences
with school engagement. The conclusions cannot be generalized beyond the conditions of the county
investigated in this study. Future studies should use samples from different age groups across multiple
environments to provide empirical support for the engagement instrument, as well as to potentially support
the generalizability of the current ﬁndings. Third, different results were obtained depending on the statistical
criterion used (SBχ2 difference test or changes in CFI). There is currently a lack of conventionally accepted
criteria for evaluating the ﬁt of invariance tests in multigroup analyses. It is also noteworthy that the CFI
suggests that our ﬁnal model ﬁt was adequate as opposed to excellent. Thus, additional research should be
conducted to verify the measurement invariance across groups. Finally, we did not have a sufﬁciently large
sample to examine socioeconomic status and other important socio-demographic and psychological
characteristics as well as both race/ethnicity and gender. We hope that future studies will be conducted to
look at the association of these many critical characteristics with school engagement and with changes in
school engagement across time.
4.4. Implications for practice
Our analyses provide empirical support to school psychologists for assessing the student engagement in
their schools as a ﬁrst step towards designing appropriate school interventions. School psychologists may
identify a set of common factors of student engagement on which students vary in degree and which can be
targeted with intervention. It could be a useful instrument in the general practice of school psychologists to
immediately assess class or school levels of engagement across six salient dimensions. The examination of
mean differences helps identify the groups of students who are at greater risk for academic failure and
potential for dropping out, and remedies should be sought for them in particular. School interventions might
be studied in conjunction with this engagement instrument in the future to help address student
disengagement.
The ﬁndings suggest that uni-dimensional interpretations for school engagement may not reveal the discrete
types of engagement. As research has indicated that school engagement links to students' academic outcomes
(e.g., Finn & Rock, 1997), school psychologists may consider aiming intervention at multiple dimensions of school
engagement for students in order to enhance their academic achievement as well as to reduce school drop-out
rates. Students with patterns of lower scores in speciﬁc dimensions or generally depressed scores across all
dimensions could be identiﬁed for follow-up evaluation, and more comprehensive open-ended clinical
consultation models could be invoked. Prevention efforts may be more effective when they involve integration of
distinct strategies that address students' behavioral, emotional, and cognitive needs.
4.5. Implications for future research
These ﬁndings hold substantive and methodological implications for researchers studying issues
relevant to engagement and to school psychologists seeking to enhance educational outcomes that rely in
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large part on the extent to which their students are behaviorally, emotionally, and cognitively engaged
with school. Given the importance of the concept of school engagement discussed in the present study, it is
critical that studies of school engagement use the best possible measurement strategies to insure valid
inferences. Future research on the conceptualization and assessment of adolescent engagement in school
can be enhanced by the conceptual argument and empirical strategies presented in the study. Moreover,
the measurement invariance of the factor structure also has implications for school-based intervention
programs. Having such invariant instruments may be valuable for school psychologists who might want to
assess group differences within their school or might want to determine whether interventions have
differential effects on various subgroups within their school.
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Appendix A. Item questions and descriptive statistics for school engagement measures

Factor
Behavioral engagement
Attentiveness

Item
1
2
3

School compliance

4
5
6
7

Emotional engagement
School belonging
8
9
10
Valuing of school education
11
12
13
14
15
Cognitive engagement
Self-regulated learning

16
17
19
19

Item questions
*How often do you have trouble paying attention
in classes?
How often do you get schoolwork done on time?
*How often do you ﬁnd that it is hard for you to
keep your mind on your work in school?
*How often have you hit someone for what they said/did?
*How often have you been involved in a physical ﬁght?
*How often have you been sent to ofﬁce?
*How often have you skipped class?
Please indicate how strongly do you agree or
disagree with each of the following statements.
I feel happy and safe in this school.
In general, I feel like a real part in this school.
I would recommend to other kids that they go to my school.
Please indicate how much you agree or disagree with the
following statements.
I have to do well in school if I want to be a success in life.
*Schooling is not so important for kids like me.
*I learn more useful things from my friends and relatives
than I learn in school.
Getting good education is the best way to get ahead in
life for the kids in my neighborhood.
I often learn a lot from my school work.
How often do you try to
how to solve them?
How often do you try to
for solving problems?
How often do you try to
bad experiences?
How often do you try to

ﬁgure out problems and planning
carry out the plans you make
bounce back quickly from
learn from your mistakes?

Mean (SD)

α

2.65 (0.79)
3.24 (0.87)

.82
.79

2.19 (0.63)

.83

3.61 (0.77)
3.30 (0.81)

.86
.82

3.78 (0.65)

.85

3.60 (0.74)
3.82 (0.65)

.82
.78
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Appendix A (continued)
Factor

Item

Item questions

Mean (SD)

α

Cognitive strategy use

20

When you are doing homework or school work,
how often do you try to decide what you are supposed
to learn, rather than just read the material?
How often do you try to relate what you are studying to
other things you know about?
How often do you try to plan what you have to do for
homework before you get started?
How often do you make sure you get started on it early?

3.32 (0.78)

.80

21
22
23
Note. *Item reverse coded.
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