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Abstract
Participants were 443 (52.6% male, 47.4% female) ethnically diverse, 1st-grade, lower achieving
readers attending 1 of 3 school districts in Texas. Using latent variable structural equation modeling,
the authors tested a theoretical model positing that (a) the quality of teachers’ relationships with
students and their parents mediates the associations between children’s background characteristics
and teacher-rated classroom engagement and that (b) child classroom engagement, in turn, mediates
the associations between student–teacher and parent–teacher relatedness and child achievement the
following year. The hypothesized model provided a good fit to the data. African American children
and their parents, relative to Hispanic and Caucasian children and their parents, had less supportive
relationships with teachers. These differences in relatedness may be implicated in African American
children’s lower achievement trajectories in the early grades. Implications of these findings for
teacher preparation are discussed.
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Students’ sense of social relatedness at school is a key construct in contemporary theories of
academic motivation and engagement (Connell & Wellborn, 1991; Eccles, Wigfield, &
Schiefele, 1998; Stipek, 2002). When students experience a sense of belonging at school and
supportive relationships with teachers and classmates, they are motivated to participate actively
and appropriately in the life of the classroom (Anderman & Anderman, 1999; Birch & Ladd,
1997; Skinner & Belmont, 1993). Students’ sense of belonging at school has been linked both
to engaged versus disaffected school identities and to learning outcomes (Battistich, Solomon,
Watson, & Schaps, 1997; Skinner, Zimmer-Gembeck, & Connell, 1998). Although the vast
majority of the extant research on social relatedness and engagement has been conducted with
students in Grades 3 and higher (for reviews, see Furrer & Skinner, 2003, and Stipek, 2002),
recent research suggests that children’s social relatedness in the primary grades may establish
patterns of school engagement and motivation that have long-term consequences for their
academic motivation and achievement (Hamre & Pianta, 2001; Ladd, Birch, & Buhs, 1999).

Positive relations with teachers in the classroom and between home and school appear to be
less common for low-income and racial minority children than for higher income, White
students (Entwisle & Alexander, 1988; Hamre & Pianta, 2001; Hill et al., 2004; Kohl,
Weissberg, Reynolds, & Kasprow, 1994; Ladd et al., 1999). Furthermore, several researchers
have suggested that these early racial and income differences in relatedness may contribute to
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disparities in achievement (Pianta, Rimm-Kauffman, & Cox, 1999; Pianta & Walsh, 1996).
The need to improve the academic achievement among ethnic minority and poor families is
one of the most urgent challenges facing education and U.S. society today (Shonkoff & Phillips,
2000). For example, according to the National Assessment of Educational Progress (National
Center for Education Statistics, 2005c), in 2005, 41% of White fourth graders were proficient
in reading, compared with 13% of Black and 16% of Hispanic students. Results for math were
similar, with 47% of White students proficient compared with 13% of Black and 19% of
Hispanic students. Of great concern is the fact that racial and income disparities in achievement
increase with children’s time in school (The Future of Children, 2005).

This study tests a model of early school adaptation that integrates research on the centrality of
social factors in students’ academic motivation (Connell & Wellborn, 1991; Furrer & Skinner,
2003; Wentzel, 1999) with research on racial and income disparities in achievement.
Specifically, our theoretical model, depicted in Figure 1, posits that children’s background
characteristics (gender and race–ethnicity) predict the quality of parent–teacher and student–
teacher relationships and that the quality of these relationships has consequences for children’s
achievement. Furthermore, we expect that children’s classroom engagement in learning
activities is one mechanism by which relationship quality in the early grades affects subsequent
achievement. In the next sections, we provide the empirical and theoretical support for each
link in this complex model. First, we present evidence on gender and racial disparities in
student–teacher and parent–teacher relationship quality. Second, we summarize evidence that
student–teacher and parent–teacher relationship quality influences children’s academic
motivation and engagement. Third, we present evidence to support the premise that student
motivation and engagement in classroom learning activities are the proximal processes
accounting for the effect of relationship quality on achievement.

Racial–Ethnic and Gender Differences in Parents’ and Students’
Relationships With Teachers

Multiple factors contribute to the quality of student–teacher and parent–teacher relationships.
Not surprising, students who exhibit under-controlled or aggressive behaviors establish
relationships with teachers characterized by lower levels of support and acceptance and higher
levels of conflict (Birch & Ladd, 1998; Silver, Measelle, Armstrong, & Essex, 2005).
Compared with girls, boys’ relationships with teachers are characterized by less closeness and
more conflict (Birch & Ladd, 1997, 1998; Saft & Pianta, 2001; Silver et al., 2005), perhaps
because boys are less conforming and self-regulated than girls. Of particular interest to this
investigation are findings that minority, especially African American, children and children of
low socioeconomic status (SES) are less likely than Caucasian or higher SES children to enjoy
supportive relationships with teachers (Entwisle & Alexander, 1988; Hamre & Pianta, 2001;
Ladd et al., 1999; Wehlage & Rutter, 1986). Although the reasons for these differences are not
known, the fact that the teacher workforce in the United States is predominantly Caucasian
and middle class may contribute to racial and income differences in teacher–student
relationship quality. In 2003–2004, 84% of elementary teachers in the United States were
Caucasian (National Center for Education Statistics, 2005a). Conversely, 42% of elementary
children in 2003 were part of an ethnic minority (National Center for Education Statistics,
2005b). The ethnic imbalance between teachers and students gains in significance in light of
several studies reporting that teacher–child ethnicity match is associated with more positive
teacher ratings of closeness (Saft & Pianta, 2001; Zimmerman, Khoury, Vega, Gil, & Warheit,
1995). Perhaps teachers are more attuned to children who share their racial or ethnic
background and are, therefore, more accurate in interpreting their behavior and performance
and more responsive to their needs (Alexander, Entwisle, & Thompson, 1987; Saft & Pianta,
2001). The finding that African American children experience less supportive relationships
with teachers may also be explained by racial differences in behavioral orientation and
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academic task engagement. Because African American children are less conforming and more
active than are Caucasian children at school entrance (Hudley, 1993; Rock & Stenner, 2005),
teachers’ interactions with African American students may be characterized by more criticism
and less support.

Similarly, minority and low-SES parents experience less positive relationships with teachers
and engage in fewer school involvement activities than do Caucasian and higher SES parents
(for review, see Boethel, 2003). Teachers perceive ethnic minority parents as engaging in fewer
involvement behaviors and as less cooperative than Caucasian parents (Kohl et al., 1994).
Teachers and principals tend to attribute lower levels of parent involvement among ethnic
minority parents to a lack of motivation to cooperate, a lack of concern for their children’s
education, and a lower value placed on education (Clark, 1983; Lopez, 2001). Teachers’
perceptions of and attributions for minority parents’ involvement in their children’s schooling
may negatively impact the frequency and quality of their interactions with minority parents.

It is important to note that parents’ perceptions of their own school involvement and educational
beliefs and values show low correspondence with teachers’ perceptions of their involvement
and beliefs (Epstein, 1984, 1996). Wong and Hughes (in press) found that African American
parents report levels of parent involvement that are comparable to or higher than that of
Caucasian parents, whereas teachers rate African American parents’ involvement as lower than
that of Caucasian parents. Other studies have reported that minority parents endorse attitudes
toward education similar to those of Caucasian parents and exhibit levels of involvement in
home-based parent involvement activities similar to, if not higher than, those of Caucasian
parents (Chavkin & Williams, 1993).

According to Ogbu (1993), parents’ beliefs about appropriate parenting practices and ways to
interact with the school vary according to ethnic identity and social class. According to this
view, because teachers in the United States are overwhelmingly Caucasian and middle class,
misunderstandings of each other’s intentions would be more likely to occur in the context of
teacher–parent interactions with minority parents versus Caucasian parents (Lasky, 2000;
Ogbu, 1993). Unfortunately, data on the frequency of teacher–parent misunderstandings for
matched and mismatched ethnicity dyads are not available. One possible negative consequence
of a mismatch between the culture of the school and the culture of the family is a weaker alliance
between home and school and lower parent involvement in school, both of which may
negatively impact the child’s school adjustment.

Consequences of Relationship Quality for Academic Motivation and
Engagement
Student–Teacher Relationships

It is well established that the quality of children’s relationships with their teachers in the early
grades has important implications for children’s concurrent and future academic and behavioral
adjustment (Howes, Hamilton, & Matheson, 1994; Hughes, Cavell, & Jackson, 1999; Meehan,
Hughes, & Cavell, 2003; Pianta, Steinberg, & Rollins, 1995). The association between teacher–
student relationship quality and children’s subsequent adjustment holds when previous levels
of adjustment are statistically controlled (Hughes, Cavell, & Jackson, 1999; Ladd et al.,
1999; Meehan et al., 2003). Furthermore, an effect for teacher–student relationship quality
assessed in kindergarten on achievement is found up to 8 years later, controlling for relevant
baseline child characteristics (Hamre & Pianta, 2001).

Several studies have reported specific links between teacher–student relationship quality and
student engagement (for review, see Furrer & Skinner, 2003). Engagement has been defined
in different ways by different investigators, but it most often refers to behavioral engagement
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as indexed by cooperative participation, conformity to classroom rules and routines, self-
directedness, persistence, and effort (Fredricks, Blumenfeld, & Paris, 2004). Students who
enjoy a close and supportive relationship with a teacher are more engaged in that they work
harder in the classroom, persevere in the face of difficulties, accept teacher direction and
criticism, cope better with stress, and attend more to the teacher (M. Little & Kobak, 2003;
Midgley, Feldlauffer, & Eccles, 1989; Ridley, McWilliam, & Oates, 2000; Skinner & Belmont,
1993; Wentzel, 1999). These findings hold when relationship quality is assessed by the teacher
(Birch & Ladd, 1997, 1998), the student (Battistich et al., 1997; Marks, 2000; Skinner &
Belmont, 1993), or observers (Ladd et al., 1999).

Given teachers’ preference for students who are conscientious, conforming, and self-regulated,
it is not surprising that the relationship between engagement and teacher–student relationship
quality appears to be reciprocal (Ladd et al., 1999; Skinner & Belmont, 1993). Thus, children
with lower school readiness competencies are less likely to receive the teacher support that
might enhance their adaptive classroom engagement and learning. Furthermore, those children
who are most at-risk for school failure on the basis of level of behavioral adjustment, quality
of parenting, low SES, or ethnic minority status are most affected by the quality of their
relationships with teachers (Hamre & Pianta, 2001; Silver et al., 2005). For example, Burchinal,
Peisner-Feinberg, Pianta, and Howes (2002) found that supportive student–teacher
relationships were more predictive of reading skills for African American than for Caucasian
students. In a sample of children of poor single parents, Brody, Dorsey, Forehand, and
Armistead (2002) found that the quality of children’s classroom experiences served a
stabilizing–protective function for children whose home environments were compromised.

Parent–Teacher Relationships
The parent–teacher relationship is also implicated in children’s early school adjustment.
Generally, when parents participate in their children’s education, both at home and at school,
and experience relationships with teachers characterized by mutuality, warmth, and respect,
students achieve more, demonstrate increased achievement motivation, and exhibit higher
levels of emotional, social, and behavioral adjustment (Fan & Chen, 2001; Henderson & Mapp,
2002; Marcon, 1999; Reynolds, 1991). Several researchers have distinguished between parent
involvement behaviors or activities and the quality of the parent–teacher relationship (Kohl,
Lengua, & McMahon, 2000; Rimm-Kaufman, La Paro, Downer, & Pianta, 2005; Vickers &
Minke, 1995). Parent involvement behaviors include volunteering at school, communicating
with the teacher, attending school functions, and assisting with homework. Parent–teacher
relationship quality refers to the affective quality of the home–school connection, as indexed
by trust, mutuality, affiliation, support, shared values, and shared expectations and beliefs about
each other and the child (Vickers & Minke, 1995). Numerous studies with samples differing
in ethnicity and income have demonstrated that both of these dimensions of the home–school
mesosystem are associated with student academic engagement and achievement (Boethel,
2003). For example, Rimm-Kaufman et al. (2005) found that kindergarten teachers’ reports of
parents’ attitudes toward education predicted child participation and engagement after
accounting for SES and maternal sensitivity.

Classroom Engagement and Achievement
Not surprising, children who are actively engaged in classroom learning activities as indexed
by effort, persistence, attention, and cooperative participation achieve at a higher level (for
review, see Wigfield & Eccles, 2000). Fredricks et al. (2004) reviewed empirical evidence
demonstrating that each of three types of student engagement (i.e., behavioral, emotional, and
cognitive) is associated concurrently and prospectively with students’ achievement in
elementary, middle, and high school grades. For example, the Beginning School Study found
that teachers’ ratings of behavioral engagement in the first grade predicted achievement test
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score gains 4 years later as well as decisions to drop out of school (Alexander, Entwisle, &
Horsey, 1997). Pianta (2006) has suggested that engagement is the proximal factor that
accounts for the longitudinal effect of teacher–student relationship quality. In support of this
view, Ladd et al. (1999) reported that negative patterns of classroom participation (e.g., failure
to follow classroom rules, not accepting the teacher’s authority) in kindergarten mediated the
association between conflict in the student–teacher relationship and achievement.

Teacher support is best considered a component of the classroom context that interacts with
other aspects of the context in exerting its influence on student engagement. Among the other
contextual features of classrooms known to influence student engagement are classroom goal
structure (for review, see Urdan & Midgley, 2003), classroom task structures (Simpson &
Rosenholtz, 1986), teacher frame of reference (Marsh & Craven, 2002), and peer acceptance
(Ladd et al., 1999). Consistent with a transactional theory (Sameroff, 1975) perspective, these
classroom processes are expected to exert their influence via reciprocal causal processes.

Purpose of This Study
The purpose of this study was to examine the associations between student background
variables, the quality of early school relationships (i.e., student–teacher and parent–teacher
relationships), and changes across academic years in measured academic ability in a diverse
sample of first-grade children at risk for school difficulties because of relatively low literacy
skills. Specifically, we tested a theoretical model positing that (a) student ethnicity and gender
predict measures of parent–teacher and student–teacher relationship quality and that (b)
measures of relationship quality indirectly affect cross-year changes in children’s achievement
via their direct effect on child classroom engagement (see Figure 1). On the basis of Skinner
and Belmont (1993) and Ladd et al. (1999), we expected the association between teacher
support and student engagement to be reciprocal.

Method
Participants

Participants were 443 (52.6% male, 47.4% female) first-grade children attending one of three
school districts (1 urban, 2 small city) in southeast and central Texas, drawn from a larger (N
=742) sample of African American (N =182), Caucasian (N =267), and Hispanic (N =293)
children participating in a longitudinal study examining the impact of grade retention on
academic achievement. Participants were recruited across two sequential cohorts in first grade
during the fall of 2001 and 2002. Children were eligible to participate in the longitudinal study
if they (a) scored below the median score on a state-approved, district-administered measure
of literacy administered in either May of kindergarten or September of first grade and (b) had
not been previously retained in first grade. Of 1,374 children who were eligible to participate
in the larger study, 1,316 were classified by the school district as African American, Caucasian,
or Hispanic, a criterion for inclusion in this study. Written parental consent for study inclusion
was obtained for 742 (56.3%) of these children. Children with and without consent to
participate did not differ on age, gender, ethnic status, bilingual class placement, eligibility for
free or reduced lunch, or literacy test scores.

A total of 443 (59.7%) participants (ethnic composition was 104 African American, 176
Hispanic, and 163 Caucasian) had complete data on teacher questionnaires, peer sociometric
ratings, and an individually administered test of academic achievement given in Year 1 and 1
year later. Children with and without complete data did not differ on any demographic variables
or study variables at baseline, with one exception. Children with complete data had higher
scores on a standardized measure of reading achievement (η2 =.009, p =.01). At entrance to
first grade, children’s mean age was 6.05 (SD =0.63) years. Children’s mean score for
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intelligence as measured with the Universal Nonverbal Intelligence Test (Bracken &
McCallum, 1998) was 93.18 (SD =14.01). Participants’ age-standard scores on the Woodcock–
Johnson III Broad Reading and Broad Mathematics tests (Woodcock, McGrew, & Mather,
2001) at Time 1 were 97.41 (SD =17.97) and 101.19 (SD =13.48), respectively. On the basis
of family income, 62.1% of participants were eligible for free or reduced lunch. For 34.6%,
the highest educational level in the household was a high school certificate or less. The ethnic
composition for the 133 teachers (92.6% female, 7.4% male) completing the teacher
questionnaires was 85.7% Caucasian, 10.3% Hispanic, 1.6% African-American, and 1.6%
other. The mean years of teaching experience was 4.33 (SD =1.78), and 97.0% of teachers held
teacher certification (3.0% held provisional or alternative certification). All teachers had at
least a bachelor’s degree; 27.0% had taken some graduate work but did not obtain a master’s
degree; and 18.0% held a master’s degree or higher.

Design Overview
During the months of November through March of Year 1, when study participants were in
first grade, research staff individually administered tests of reading and math achievement.
These tests were readministered the next school year.1 In March of Year 1, teachers were mailed
a questionnaire packet for each study participant. This packet included the measures of the
teacher’s perception of student–teacher support, parent–teacher alliance, parent involvement
in school, and the child’s academic ability. Teachers received $25.00 for completing and
returning the questionnaires. Classmates’ perceptions of the level of student–teacher support
were obtained via individual interviews conducted between February and May of Year 1.

Measures
Academic achievement—The Woodcock–Johnson III (WJ-III) Tests of Achievement
(Woodcock et al., 2001) is an individually administered measure of academic achievement for
individuals ages 2 to adulthood. For our purposes, we used the WJ-III Broad Reading W scores
(Letter–Word Identification, Reading Fluency, Passage Comprehension subtests) and the WJ-
III Broad Mathematics W scores (Calculations, Math Fluency, and Math Calculation Skills
subtests). Broad Reading and Broad Mathematics W scores are based on the Rasch
measurement model, yielding an equal interval scale, which facilitates modeling growth in the
underlying latent achievement. Extensive research documents the reliability and construct
validity of the WJ-III and its predecessor (Woodcock, & Johnson, 1989; Woodcock et al.,
2001). The 1-year stability for this age group ranges from .92 to .94 (Woodcock et al., 2001).

The Batería Woodcock–Muñoz: Pruebas de Aprovechamiento—Revisada (Batería–R;
Woodcock & Muñoz-Sandoval, 1996) is the comparable Spanish version of the Woodcock–
Johnson Psycho-Educational Battery—Revised (WJ–R; Woodcock & Johnson, 1989), the
precursor of the WJ-III. If children or their parents spoke any Spanish, children were
administered the Woodcock–Muñoz Language Survey (Woodcock & Muñoz-Sandoval,
1993) to determine the child’s language proficiency in English and Spanish and selection of
either the WJ-III or the Batería–R. The Woodcock Compuscore program (Woodcock &

1The varying test times were primarily a result of insufficient manpower to assess all participants within a shorter window of time each
year. Thus, children in some classrooms and schools were tested earlier than children in other classrooms and schools. The average
interval between the two testing occasions was 341 (SD =74) days. Compared with ordinary least squares regression, which assumes
independent observations, the robust estimation method (multiple linear regression) under Mplus can take into account the nesting
structure in our data (i.e., the potential dependent responses between students from the same classroom) by adjusting the standard errors
of the unbiased estimates. To investigate whether the interval between the two testing occasions might have affected the results, we split
the sample into two groups based on the interval between Time 1 and Time 2 administrations of the achievement tests. Using the mixed-
analysis procedure under SPSS (with Bonferroni correction for p values), we found no statistically significant correlation between test
interval and the 13 variables in the tested model. Thus, we concluded that test interval did not have a significant effect on the obtained
results.
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Muñoz-Sandoval, 2001) yields W scores for the Batería–R that are comparable to W scores on
the WJ–R. The Broad Reading and Broad Mathematics W scores were used in this study.

Child engagement—Child engagement was measured by a teacher-report, 10-item scale
comprising 8 items from the Conscientious scale of the Big Five Inventory (BFI; John &
Srivastava, 1999) and 2 items taken from the Social Competence Scale (Conduct Problems
Prevention Research Group, 2004) that were consistent with our definition of classroom
engagement (effort, attention, persistence, and cooperative participation in learning). Although
the Big Five Inventory is conceptualized as a measure of personality traits, the selected items
from the Conscientious scale are similar to items used by other researchers to assess classroom
engagement (Ladd et al., 1999; Ridley et al., 2000). Example items are “Is a reliable worker,”
“Perseveres until the task is finished,” “Tends to be lazy” (reverse scored), and “Is easily
distracted.” The two items from the Social Competence Scale were “Sets and works toward
goals” and “Turns in homework.” Items are rated on a 1–5 Likert-type scale. The internal
consistency of these 10 items for our sample was .95.

Teacher perception of student–teacher support—The 22-item Teacher Relationship
Inventory (TRI; Hughes, Cavell, & Willson, 2001) is based on the Network of Relationships
Inventory (Buhrmester & Furman, 1987). Teachers indicate on a 5-point Likert-type scale their
level of support (16 items) or conflict (6 items) in their relationships with individual students.
An exploratory factor analysis on 335 first-grade participants from the first cohort of the larger
study suggested three factors: Support (13 items), Intimacy (3 items), and Conflict (6 items).
Results of confirmatory factor analysis on 449 participants from the second cohort of the larger
study found that the three-factor model provided an adequate fit for the data, χ2(204) =697.803,
p <.001, comparative fit index (CFI) =.92, root-mean-square error of approximation (RMSEA)
=.074. Furthermore, the null hypothesis of factor invariance across cohorts and times could be
retained at the .01 level. Because the Intimacy and Support scales were moderately correlated
(.43) and both assess positive relatedness, a total Support score was computed as the mean item
score on these 16 items. The internal consistency was .92 for the Support score and .94 for the
Conflict score. Example Support scale items include “I enjoy being with this child,” “This child
gives me many opportunities to praise him or her,” “I find I am able to nurture this child,” and
“This child talks to me about things he/she doesn’t want others to know.” In a previous study
with second- and third-grade children, TRI Support scores correlated moderately with teachers’
reports of student–teacher relational conflict (r =− .56) and with peer nominations of student–
teacher relationship support (r =.53; Hughes, Yoon, & Cavell, 1999). In a longitudinal study
of behaviorally at-risk elementary students, the TRI Support score predicted changes in
behavioral adjustment and peer relationships (Meehan et al., 2003).

We used only the Support scale, based on Hughes’s (Hughes, Cavell, & Jackson, 1999; Hughes
et al., 2001) and others’ (Birch & Ladd, 1998; Silver et al., 2005) findings that teachers’ reports
of relational conflict are difficult to discriminate from their reports of child conduct problems.
Silver et al. (2005) suggested that teacher reports of conflict in the teacher–child relationship
may reflect child-driven effects on teachers’ interpretations of relationships, whereas teacher
reports of closeness may be “more representative of a teacher’s ability to foster trust and warmth
with a child” (p. 54).

Teacher perception of parent–teacher relationship—We developed the teacher-
report home–school relationship questionnaire to assess parent involvement in education. The
measure was initially derived from a pool of 28 items rated on a 1–5 scale. Twenty-one items
were adapted from the Parent–Teacher Involvement Questionnaire—Teacher-Report (Kohl et
al., 2000), and 7 items were adapted from the teacher version of the Joining scale of the Parent–
Teacher Relationship Scale (Vickers & Minke, 1995). An exploratory factor analysis based on
the teachers of 311 first-grade children in the first cohort participating in the larger study yielded

Hughes and Kwok Page 7

J Educ Psychol. Author manuscript; available in PMC 2007 December 14.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



a three-factor solution that accounted for 57.3% of the variance. The three factors were Alliance
(8 items, α=.93; sample item: “I can talk and be heard by this parent”), General Parent
Involvement (8 items, α=.75; sample item: “How often does this parent ask questions or make
suggestions about his/her child?”), and Teacher Initiation (4 items, α=.66; sample item: “How
often do you tell this parent when you are concerned?”). A confirmatory factor analysis on a
second sample of 296 first-grade children in the second cohort found that the three-factor model
provided an adequate fit for the data, χ2(167) =394.38, p<.001, CFI =.94, RMSEA =.07.
Furthermore, the factor structure was invariant across Year 1 and Year 2, Δχ 2(20) =27, p =.
135. Because the Teacher Initiative scale assesses a teacher’s involvement behaviors toward
parents in general rather than a teacher’s relationships with individual parents, only the Alliance
and General Parent Involvement scales were used in this study.

Peer nominations of teacher–student support—A modified version of the Class Play
(Masten, Morison, & Pellegrini, 1985) and a roster rating of liking for classmates were used
to obtain children’s evaluations of the provision of teacher support to children. Research
assistants individually interviewed children at school. Children were asked to nominate as few
or as many classmates as they wished who could best play each of several parts in a class play.
Of interest to this study is the item “These children get along well with their teachers. They
like to talk to their teachers, and their teachers enjoy spending time with them. What kids in
your class are like this?” Each classmate receives a student–teacher support score based on the
number of nominations that child receives. Sociometric scores were standardized within
classrooms. Elementary children’s peer nomination scores derived from procedures similar to
those used in this study have been found to be stable over periods from 6 weeks to 4 years and
to be associated with concurrent and future behavior and adjustment (for review, see Hughes,
1990). Because reliable and valid sociometric data can be collected through the use of the
unlimited nomination approach when as few as 40% of children in a classroom participate
(Terry, 1999), sociometric scores were computed only for children located in classrooms in
which more than 40% of classmates participated in the sociometric assessment. A total of 182
of 784 children were eliminated from the study because of missing sociometric data. The mean
rate of classmate participation in sociometric administrations was .65 (range =.40–.95).

Results
The hypothesized model is shown in Figure 1. The bolded arrows indicate the hypothesized
mediation effects, which involve the parent–teacher relationship and the student–teacher
relationship constructs and teacher-rated child engagement as mediators. Table 1 presents the
correlations between all continuous variables in the theoretical model.

The theoretical structural model was examined by using maximum likelihood estimation with
robust standard errors and a mean-adjusted chi-square statistic test (MLR; Muthén & Muthén,
2004). To account for the dependency among the observations (students) within clusters
(classrooms), we conducted analyses using the complex analysis feature in Mplus (Version
3.13, Muthén & Muthén, 2004), which accounts for the nested structure of the data by adjusting
the standard errors of the estimated coefficients. The use of multiple reporters and methods to
measure relationship constructs reduces potential bias due to a shared method of measurement
or reporter between the predictor (i.e., relationship constructs) and predicted (i.e., engagement)
variables (Bank, Dishion, Skinner, & Patterson, 1990).

The hypothesized model included only indirect effects of gender and ethnicity on Time 1
engagement and on reading and math at Time 1 and Time 2. The original theoretical model
was analyzed and the mediation-related path coefficients were all significant, but the overall
model fit was not fully satisfactory. To improve the overall model fit, we modified the model
by adding the direct paths from the ethnic contrasts to engagement and to Time 1 reading and
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Time 1 math and the direct paths from gender to engagement and both Time 1 and Time 2
math. These modifications are consistent with a model positing both indirect and direct effects
of background variables on academic engagement and achievement. Because the modifications
were theoretically tenable and improved fit, they were incorporated into the revised model.
The residual variances between the teacher-reported home–school relationship variables and
teacher-rated support were allowed to correlate because these measures are completed by the
same source, and allowing the errors to correlate significantly improved model fit (Bentler,
2000).

The revised model provided an adequate fit to the data, χ2(29) =73.20, p<.001, CFI =.96,
RMSEA =.059, standardized root-mean-square residual =.062. All bolded paths related to the
hypothesized mediation effects were significant (at p <.05), except the effect of the ethnicity
contrast between Caucasian and African American students on student–teacher relationship
(γ =.13, p =.08). To address the missingness, we also analyzed the modified model with the
full data (i.e., N =742) using the full information maximum likelihood (FIML) method under
Mplus, which applies the expectation maximization algorithm described in R. J. A. Little and
Rubin (1987). We found a very similar pattern of results (i.e., coefficients presented in
parentheses in Figure 2). With the full data, all hypothesized mediation-related path coefficients
were significant, including the effect of the ethnicity contrast between Caucasian and African
American students on student–teacher relationship (γ=.18, p<.05, R2 =.03). The significant
result of this effect based on the full data implies that the nonsignificant effect of the Caucasian
contrast on student–teacher relationship from the analysis using the sample with complete data
(N =443) may be due to insufficient statistical power.

Because ethnicity was dummy coded, with African American students as the reference group,
the positive effects of the ethnicity variables on both relationship constructs indicated that both
Caucasian and Hispanic students had higher scores on both relationship constructs than did
African American students (although the effect for the ethnicity contrast between Caucasian
and African American students was significant only with the full data). Moreover, the positive
effects of both relationship constructs on teacher-rated child engagement indicated that both
relationship constructs are associated with higher child engagement. In turn, child engagement
had a substantial and positive longitudinal impact on students’ academic performances
measured the following year after controlling for the previous academic performances. This
analysis was also repeated on a smaller subsample with family SES data (N =227), and a similar
pattern of results was found (i.e., significant effects of the ethnicity contrasts on the relationship
constructs after controlling for family SES).

According to Baron and Kenny’s (1986) procedure (see also Kenny, Kashy, & Bolger, 1998,
for more updated information), the first step in testing the mediation effect is to establish a
significant relation between the predictor and outcome variables, although this is not a rigidly
required step (MacKinnon, Krull, & Lockwood, 2000; MacKinnon, Lockwood, Hoffman,
West, & Sheets, 2002; Shrout & Bolger, 2002).2 The second and third steps, respectively, are
to establish a significant relation between the predictor and mediator variables and a significant
relation between the mediator and outcome variables. The final step involves testing the
significance of the mediated effect. The mediated effect is tested by multiplying the path
coefficients from Steps 2 and 3. A significant mediated effect suggests that the mediator
partially or fully explains the relation between the predictor and outcome. According to Kenny
et al.’s (1998) procedure, the mediation effects can be tested by multiplying the

2Several studies (MacKinnon et al., 2000; MacKinnon et al., 2002; Shrout & Bolger, 2002) have indicated that the first step of Baron
and Kenny’s (1986) procedure (i.e., testing the direct effect) is not necessary because this test may not be significant under certain
circumstances, such as the examination of distal mediation effects or the presence of suppression effects. Keeping this restricted step
may eventually result in risking a Type II error of testing the full mediation system (Shrout & Bolger, 2002).
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nonstandardized path coefficients corresponding to the mediation effects. Sobel’s (1982) test
of mediation effects (i.e., Zα̂×β̂ = α̂ × β̂

SE α̂×β̂
) along with the delta method standard error (i.e.,

SE α̂×β̂ = α̂2 × (SE β̂)
2 + β̂2 × (SE α̂)2 ) was used (Krull & MacKinnon, 1999, 2001).

Following Baron and Kenny’s (1986) steps, a structural model with proximal direct relations
(or cross-sectional relations) between the ethnicity contrasts and engagement was examined.
All the ethnicity contrasts had significant direct effects on teacher-perceived engagement
(Caucasian contrast on teacher-perceived engagement: γ=.14, p<.05; Hispanic contrast on
teacher-perceived engagement: γ=.19, p<.05). On the other hand, the distal direct effects (or
longitudinal direct effects) of both relationship constructs on the WJ-III Reading and Math
scores measured in the following year after controlling for the previous year WJ-III Reading
and Math scores were not significant. Shrout and Bolger (2002) suggested skipping Baron and
Kenny’s (1986) first step especially when examining mediation of distal effects, which can
reduce the risk of increasing the Type II error on testing the whole mediation system. Hence,
we proceeded to the second and third steps and examined the hypothesized longitudinal
mediation effects.

For Steps 2 and 3, all path coefficients related to the hypothesized mediation effects as shown
in Figure 2 were significant (at p<.05). The tests of all hypothesized mediation effects are
summarized in Table 2. The results presented in Table 2 indicate that both relationship
constructs significantly mediated the relations between the ethnicity contrasts and engagement.
Similarly, engagement significantly mediated the longitudinal relations between both
relationship constructs and the WJ-III Reading and Math scores in the following year after
controlling for the previous WJ-III Reading and Math scores. For the parent–teacher
relationship, 4.1% of the variance was explained by the ethnicity contrasts. Similarly, 5.9% of
the total variance of the student–teacher relationship was accounted for by the ethnicity
contrasts. For teacher-rated child engagement, 35.0% of the total variance was explained by
both relationship constructs. Nevertheless, 2.0% of the total variance of the WJ-III Reading
score and 1.0% of the total variance of the WJ-III Math score were solely explained by teacher-
rated child engagement in the following year after controlling for the corresponding scores
measured in the previous year.

Moreover, we examined the possible gender and ethnic differences on the mediation effects
of engagement on the relations between the relationship constructs and the second year WJ-
III Reading and Math scores based on the modified model. Because of the use of a robust
estimator, the Satorra–Bentler adjusted chi-square difference test (Satorra, 2000) was adopted
to examine the possible group difference on the mediation effects. None of the adjusted chi-
square difference tests was significant, indicating that all the mediation effects were invariant
across different gender and ethnic groups.

Discussion
Support for Effect of Relationship Quality on Achievement

Consistent with the central role of social relatedness in students’ academic motivation and
performance, early elementary students gain more in achievement when they and their parents
experience supportive relationships with teachers. Furthermore, the effect of student–teacher
and parent–teacher relationship quality in first grade on achievement the following year is
indirect, via child classroom engagement. Achievement was measured with an individually
administered and psychometrically sound measure of reading and math achievement in Year
1 and 1 year later. Thus, results cannot be explained by shared method in measuring relationship
variables and achievement. The finding that relationship and engagement variables predict

Hughes and Kwok Page 10

J Educ Psychol. Author manuscript; available in PMC 2007 December 14.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



measured academic achievement the following year, when controlling for Year 1 achievement,
although expected, is noteworthy given the stability of achievement from Year 1 to Year 2.

This study makes an important contribution to the literature by demonstrating that student–
teacher and parent–teacher relationship quality make unique contributions to children’s
engagement and achievement in the early grades. The study is the first to use a prospective
design to test the effects of relationship quality on achievement in the early grades, controlling
for baseline achievement, and to test the processes that account for the effect of relationship
quality on achievement. Thus, these findings add to the rapidly accumulating evidence that
social relatedness is critical to children’s engagement and academic success or, conversely, to
disaffection and failure.

Whereas we found a concurrent effect of engagement on reading achievement, we did not find
an effect on math achievement. The difference may be due to the fact that reading and literacy
instruction consumes approximately twice the amount of classroom time in these first-grade
classrooms as math instruction does. Thus, there may be more opportunities for student effort
and attention to influence reading outcomes than math outcomes.

It was important to determine whether the ethnicity contrasts would predict relationship
variables if SES were included in the model. Unfortunately, SES was available for only 227
of the 443 participants. According to the results from the subsample with SES data (N =227),
the effects of the ethnicity contrasts on the relationship constructs were still significant ( p<.
05) after controlling for SES. In addition, SES had a significant effect on the parent–teacher
relationship (b =.35, p<.05) but not on the student–teacher relationship.

Racial Differences in Relational Supports
Of importance, our results suggest that African American children and their parents are less
likely to experience home–school relationships and student–teacher relationships that support
children’s achievement. Positive connections between parents and teachers constitute social
capital, defined as “a task specific construct that relates to the shared expectations and mutual
engagement by adults in the active support and social control of children” (Sampson, Morenoff,
& Earls, 1999, p. 635). Future research should address factors that contribute to these
differences.

Several possibilities may explain the lower teacher relationship quality of African American
students and their parents. First, African American children in the early grades exhibit more
under-controlled behavior and have more active and assertive interactional styles, a finding
that has been replicated across different assessment sources and methods (Hudley, 1993). Both
African American teachers and Caucasian teachers rate African American students as having
more behavioral difficulties (Alexander, Entwisle, & Thompson, 1987; Pigott & Cowen,
2000). In our sample, African American children had significantly higher standardized peer
nomination scores for aggressive behaviors (N =127, M =0.36, SD =1.19) than did either
Caucasian (N =215, M =−0.03, SD =0.87) or Hispanic (N =230, M =−0.10, SD =0.93) children.
Through a transactional process, initial differences in African American children’s behavioral
styles may contribute to less satisfactory connections across home and school and within the
classroom, which lead to diminished academic motivation and engagement.

Differences in the parenting practices, communication styles, and educational beliefs between
teachers and African American parents are a second possibility for lower teacher relatedness
for African American students and parents. When parties do not share a common culture, it is
more difficult to establish shared understanding and to build trust. Supporting this
interpretation is the finding that ethnic congruence between teachers and students is associated
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with higher teacher ratings of closeness and lower ratings of student conflict and dependency
(Saft & Pianta, 2001).

Third, some researchers report that African American parents communicate more frequently
with teachers and are more likely to criticize teachers and the school than are Hispanic parents,
who are more deferential (Ritter, Mont-Reynaud, & Dornbusch, 1993). Teachers may be less
comfortable with and accepting of the more assertive approach of African American parents
relative to the more deferential style of Hispanic parents.

Fourth, teachers may endorse ethnic or racial stereotypes about children, which may influence
their feelings toward students and their parents and lead to behavioral self-fulfilling prophecies
(Babad, 1992; Jussim, 1986). Previous studies have found that teachers are less accurate in
rating minority children’s academic ability than the ability of Caucasian children and react
differently to the same behaviors exhibited by African American and Caucasian children
(Alexander et al., 1987; Murray, 1996; Partenio & Taylor, 1985). Teachers in our sample may
have expected less collaborative or more strained relationships with African American parents
and students. These expectations may have resulted in fewer or less warm interactions with
students and parents, which, in turn, led to lower levels of parent involvement and student
classroom engagement.

Regardless of the reasons for the relationship gap, these findings are of great concern. A recent
research synthesis on school readiness (The Future of Children, 2005) reported that about one
half of the test score gap between African American and Caucasian high school students is
evident when children start school. Our results suggest that, rather than leveling the playing
field, early social experiences in school may contribute to widening racial disparities in
educational attainment.

Study Limitations and Future Directions
These findings need to be interpreted in the context of study limitations. Because participants
were selected on the basis of scoring below average on a test of early literacy, our findings
may not generalize to higher achieving students. Because three of the four measures of
relationship constructs were completed by the teacher, who also completed ratings of child
engagement, shared source may account for some of the association found between the
relationship constructs and child engagement. Because measures of relationship quality and
measures of engagement were taken at one point in time, alternative explanations for the
associations cannot be ruled out. Three waves of data are necessary to provide strong support
for mediational models (Cole & Maxwell, 2003). Additional waves of data would also address
whether an effect for relationship constructs in first grade continues beyond the following year.

It is likely that reciprocal causal processes among engagement, achievement, and relationship
variables are at play in children’s early school achievement. On the basis of previous research
(Ladd et al., 1999; Skinner & Belmont, 1993), the hypothesized model included the reciprocal
effect of teacher-rated engagement on the parent–teacher and student–teacher relationship.
Additional reciprocal effects may also be at play. For example, it is likely that children’s
academic competencies at school entrance affect and are affected by their patterns of classroom
engagement (Miles & Stipek, 2006; Skinner et al., 1998; Trzesniewski, Moffitt, Caspi, Taylor,
& Maughan, 2006). Similarly, children who enter school with greater academic competencies
may elicit more positive responses from teachers, which, in turn, impacts their achievement.
Studies that include measures of achievement, engagement, and relationship quality at a
minimum of two time points are necessary to provide a stronger basis for testing reciprocal
causal processes.
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Finally, observational measures of student–teacher and parent–teacher interactions as well as
child engagement are needed to locate more precisely the processes that account for the
observed effects. The teacher rating of engagement covers several specific processes that may
account for why engagement mediated the association between relationship constructs and
achievement. Perhaps students who experience supportive relationships with teachers try
harder (follow the rules, do their homework, listen to the teacher), or perhaps they are better
able to cope with classroom stressors and, therefore, better able to concentrate on assignments
and to attend to instruction.

An additional limitation of the study is the lack of sufficient racial and ethnic diversity among
the teachers to investigate whether these findings might be moderated by student–teacher ethnic
or racial match. Saft and Pianta (2001) found that teachers rated relationships with children
whose ethnicity matched theirs as closer and less conflicted than relationships with children
whose ethnicity was different from theirs. With only 6 African American children taught by
African American teachers, we were unable to investigate the role of ethnic congruence on
teacher perceptions of relationship constructs and child ability.

Implications for School Practices
Schools’ efforts to enhance home–school relationships focus almost exclusively on increasing
parents’ involvement (Brooks-Gunn & Markman, 2005), to the neglect of enhancing the
affective quality of home–school relationships. Researchers who have included measures of
relationship quality as well as involvement behaviors have reported stronger effects for
measures of relationship quality than for measures of parent school involvement behaviors
(Hughes, Gleason, & Zhang, 2005; Kohl et al., 1994; Rimm-Kaufman, Pianta, Cox, & Bradley,
2003). Our findings emphasize the importance of improving the quality of the home–school
relationship, especially for African American and low-income families.

If results of this study are replicated in new samples, they would have implications for teacher
preparation and teacher professional development. Teachers receive very little or no
preparation in building successful alliances with parents or supportive and warm relationships
with students. In a national study of 3,595 kindergarten teachers, Early, Pianta, Taylor, and
Cox (2001) found that although teachers were unlikely to receive training in building home–
school connections, those who did were much more likely to use all types of strategies to
promote a successful transition to school, including making personal contacts with parents. In
a synthesis of the literature on early home–school connection, Boethel (2003) reported that the
most individualized, relationship-building activities tend to be the least used and that urban
schools and schools serving more minority children were least likely to use higher intensity
contacts. Our findings suggest that an increased focus on helping teachers connect with students
and their parents is one means of helping children at risk for academic failure get off to a good
start in school.
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Figure 1.
Theoretical model. Bolded arrows indicate the hypothesized mediation effects; there are
reciprocal relations between parent–teacher relationship and teacher-perceived engagement
and between student–teacher relationship and teacher-perceived engagement. Asterisks
indicate variables are dummy coded, with African American students as the reference group.
Variables are as follows: Male (male =1, female =0); Caucasian (Cauc; Caucasian =1, others
=0); Hispanic (Hispanic =1, others =0); Alliance scale score describing home–school
relationship (Alliance); General Parent Involvement scale score describing home–school
relationship (Involve); teacher-rated support (T-Sup); peer-rated support (S-Sup); parent–
teacher relationship (P-T relationship); student–teacher relationship (S-T relationship);
teacher-perceived engagement (T-Engage); Woodcock–Johnson III Broad Reading Test score
at Time 1 (WJ-Read1); Woodcock–Johnson III Broad Mathematics Test score at Time 1 (WJ-
Math1); Woodcock–Johnson III Broad Reading Test score at Time 2 (WJ-Read2); Woodcock–
Johnson III Broad Mathematics Test score at Time 2 (WJ-Math2).
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Figure 2.
Modified theoretical model with the relationship constructs and teacher-perceived engagement
as mediators (adjusted for dependency).χ2(29) =73.20, p<.001; comparative fit index =.96;
root-mean-square error of approximation =.059; standardized root-mean-square residual =.
062. To reduce the complexity of the figure, we included only coefficients significant at p<.
05. All coefficients are standardized (N =443). Coefficients in parentheses are based on the
full information maximum likelihood (FIML) procedure with full data (N =742). The dashed
paths indicate nonsignificant effects. The bolded dashed paths indicate inconsistent findings
between the complete data (N =443) and the full data using the FIML procedure (N =742); for
example, the path coefficient from Caucasian to student–teacher relationship was
nonsignificant ( p<.10) for the complete data (N =443) but significant ( p<.05) for the full data
(N =742). Asterisks indicate variables are dummy coded, with African American students as
the reference group. See Figure 1 caption for details on variables.

Hughes and Kwok Page 20

J Educ Psychol. Author manuscript; available in PMC 2007 December 14.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Hughes and Kwok Page 21
Ta

bl
e 

1
Ze

ro
-O

rd
er

 C
or

re
la

tio
ns

 fo
r A

ll 
C

on
tin

uo
us

 V
ar

ia
bl

es
 in

 th
e 

Th
eo

re
tic

al
 M

od
el

Sc
al

e
1

2
3

4
5

6
7

8
9

1.
 A

lli
an

ce
—

2.
 In

vo
lv

e
.4

8
—

3.
 T

-S
up

.5
0

.2
9

—
4.

 S
-S

up
.2

4
.1

6
.2

9
—

5.
 T

-E
ng

ag
e

.4
6

.2
3

.5
9

.2
8

—
6.

 W
J-

R
ea

d1
.2

5
.2

5
.2

0
.0

8
.3

6
—

7.
 W

J-
M

at
h1

.0
7

.0
9

.0
6

.0
7

.1
3

.2
8

—
8.

 W
J-

R
ea

d2
.2

6
.2

3
.2

1
.0

0
.3

6
.7

2
.1

7
—

9.
 W

J-
M

at
h2

.0
9

.0
9

.0
5

3.
01

.1
8

.1
9

.6
6

.3
1

—
M

4.
03

2.
17

30
.0

8
3.

71
3.

24
43

5.
60

46
3.

20
46

2.
80

47
6.

20
SD

0.
76

0.
50

0.
91

0.
76

1.
04

26
.0

5
12

.7
2

21
.3

4
10

.2
6

N
ot

e.
 N

 =
44

3.
 C

or
re

la
tio

ns
 (a

bs
ol

ut
e 

va
lu

e)
 e

qu
al

 to
 o

r l
ar

ge
r t

ha
n 

.0
8 

ar
e 

si
gn

ifi
ca

nt
 a

t p
<

.0
5 

(o
ne

-ta
ile

d)
; c

or
re

la
tio

ns
 (a

bs
ol

ut
e 

va
lu

e)
 e

qu
al

 to
 o

r l
ar

ge
r t

ha
n 

.1
2 

ar
e 

si
gn

ifi
ca

nt
 a

t p
<

.0
1 

(o
ne

-
ta

ile
d)

. T
he

 W
oo

dc
oc

k–
Jo

hn
so

n 
sc

or
es

 a
re

 W
 sc

or
es

; t
he

 m
or

e 
in

te
rp

re
ta

bl
e 

co
rr

es
po

nd
in

g 
re

ad
in

g 
an

d 
m

at
h 

ag
e-

st
an

da
rd

 sc
or

es
 a

re
 9

7.
41

 (S
D

 =
17

.9
7)

 a
nd

 1
01

.1
9 

(S
D

 =
13

.4
8)

, r
es

pe
ct

iv
el

y.
 A

lli
an

ce
=A

lli
an

ce
 sc

al
e 

m
ea

su
rin

g 
ho

m
e–

sc
ho

ol
 re

la
tio

ns
hi

p;
 In

vo
lv

e 
=G

en
er

al
 P

ar
en

t I
nv

ol
ve

m
en

t s
ca

le
 m

ea
su

rin
g 

ho
m

e–
sc

ho
ol

 re
la

tio
ns

hi
p;

 T
-S

up
 =

te
ac

he
r-

ra
te

d 
su

pp
or

t; 
S-

Su
p 

=p
ee

r-
ra

te
d 

su
pp

or
t; 

T-
En

ga
ge

 =
te

ac
he

r-
pe

rc
ei

ve
d 

en
ga

ge
m

en
t; 

W
J-

R
ea

d1
 =

W
oo

dc
oc

k–
Jo

hn
so

n 
II

I B
ro

ad
 R

ea
di

ng
 T

es
t a

t T
im

e 
1;

 W
J-

M
at

h1
 =

W
oo

dc
oc

k–
Jo

hn
so

n 
II

I B
ro

ad
 M

at
he

m
at

ic
s T

es
t a

t T
im

e 
1;

 W
J-

R
ea

d2
=W

oo
dc

oc
k–

Jo
hn

so
n 

II
I B

ro
ad

 R
ea

di
ng

 T
es

t a
t T

im
e 

2;
 W

J-
M

at
h2

 =
W

oo
dc

oc
k–

Jo
hn

so
n 

II
I B

ro
ad

 M
at

he
m

at
ic

s T
es

t a
t T

im
e 

2.

J Educ Psychol. Author manuscript; available in PMC 2007 December 14.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Hughes and Kwok Page 22
Ta

bl
e 

2
Te

st
s o

f H
yp

ot
he

si
ze

d 
M

ed
ia

tio
n 

Ef
fe

ct
s (

N
 =

44
3)

Pa
th

α̂
Pa

th
β̂

M
ed

ia
tio

n 
ef

fe
ct

(α
̂× 
β̂)

SE
α̂

SE
β̂

SE
α̂×

 β̂
Z α

̂× 
β̂

p 
(o

ne
-ta

ile
d)

M
ed

ia
tio

n 
ef

fe
ct

s b
et

w
ee

n 
et

hn
ic

ity
 a

nd
 e

ng
ag

em
en

t, 
w

ith
 re

la
tio

ns
hi

p 
co

ns
tru

ct
s a

s t
he

 m
ed

ia
to

rs
C

au
c 
→

PT
.2

66
PT

 →
 E

ng
ag

e
.2

28
.0

61
a

.1
11

.0
32

.0
27

b
2.

25
9c

.0
12

H
is

pa
n 
→

PT
.2

13
PT

 →
 E

ng
ag

e
.2

28
.0

49
.1

00
.0

32
.0

24
2.

04
1

.0
21

C
au

c 
→

ST
.1

42
ST

 →
 E

ng
ag

e
.3

60
.0

51
.0

82
.0

28
.0

30
1.

70
0

.0
45

H
is

pa
n 
→

ST
.2

21
ST

 →
 E

ng
ag

e
.3

60
.0

80
.0

75
.0

28
.0

28
2.

85
7

.0
02

M
ed

ia
tio

n 
ef

fe
ct

s b
et

w
ee

n 
re

la
tio

ns
hi

p 
co

ns
tru

ct
s a

nd
 a

ca
de

m
ic

 p
er

fo
rm

an
ce

s, 
w

ith
 e

ng
ag

em
en

t a
s t

he
 m

ed
ia

to
r

PT
 →

 E
ng

ag
e

.2
28

En
ga

ge
 →

 R
ea

d
.0

23
.0

05
.0

32
.0

08
.0

02
2.

50
0

.0
06

ST
 →

 E
ng

ag
e

.3
60

En
ga

ge
 →

 R
ea

d
.0

23
.0

08
.0

28
.0

08
.0

03
2.

66
7

.0
04

PT
 →

 E
ng

ag
e

.2
28

En
ga

ge
 →

 M
at

h
.0

11
.0

03
.0

32
.0

04
.0

01
3.

00
0

.0
01

ST
 →

 E
ng

ag
e

.3
60

En
ga

ge
 →

 M
at

h
.0

11
.0

04
.0

28
.0

04
.0

02
2.

00
0

.0
23

N
ot

e.
 P

at
h 

co
ef

fic
ie

nt
s α̂

 a
nd

 β̂
 a

re
 n

on
st

an
da

rd
iz

ed
. D

el
ta

 m
et

ho
d 
SE

α̂
×
β̂

=
α̂

2
×

(S
E

β̂)
2

+
β̂2

×
(S

E
α̂
)2

×
Z α̂

×
β̂

=
α̂

×
β̂

SE
α̂
×
β̂

×
C
au

c
=

C
au

ca
si
an

co
n
tr

as
t;

 H
is

pa
n

=H
is

pa
ni

c 
co

nt
ra

st
; P

T 
=p

ar
en

t–
te

ac
he

r r
el

at
io

ns
hi

p;
 S

T 
=s

tu
de

nt
–t

ea
ch

er
 re

la
tio

ns
hi

p;
 E

ng
ag

e 
=t

ea
ch

er
-p

er
ce

iv
ed

 e
ng

ag
em

en
t; 

R
ea

d 
=W

oo
dc

oc
k–

Jo
hn

so
n 

II
I B

ro
ad

 R
ea

di
ng

 T
es

t s
co

re
 (f

ol
lo

w
in

g
ye

ar
 sc

or
e 

co
nt

ro
lle

d 
fo

r t
he

 p
re

vi
ou

s y
ea

r s
co

re
); 

M
at

h 
=W

oo
dc

oc
k–

Jo
hn

so
n 

II
I B

ro
ad

 M
at

he
m

at
ic

s T
es

t s
co

re
 (f

ol
lo

w
in

g 
ye

ar
 sc

or
e 

co
nt

ro
lle

d 
fo

r t
he

 p
re

vi
ou

s y
ea

r s
co

re
).

a M
ed

ia
tio

n 
ef

fe
ct

 b
et

w
ee

n 
C

au
ca

si
an

, p
ar

en
t–

te
ac

he
r r

el
at

io
ns

hi
p,

 a
nd

 te
ac

he
r-

pe
rc

ei
ve

d 
en

ga
ge

m
en

t=
 (.

26
6)

 ×
 (.

22
8)

 =
 .0

61
.

b  S
E

α̂
×
β̂

=
(.2

66
)2

×
(.0

32
)2

+
(.2

28
)2

×
(.1

11
)2

=
0.

27
.

c Z α̂
 ×

 β̂
 =

 0
61

/.0
27

 =
 2

.2
59

.

J Educ Psychol. Author manuscript; available in PMC 2007 December 14.


