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Overview
What are the key factors that promote academic success among students whose demographic characteristics and school circumstances place them at high risk of failure? This paper
provides highly suggestive, although not conclusive, answers to this question. Through path
analysis modeling techniques applied to data collected in MDRC’s evaluation of the First
Things First school reform initiative in a large urban school district, the paper explores the influence of two psychological variables — student engagement and perceived academic competence — on achievement in reading and mathematics.
This study’s findings may have important implications for understanding how students
learn in the classroom. Consonant with previous research, they indicate that both engagement in
school and students’ perception of their own academic competence influence achievement in
mathematics for high school students. But the study departs from earlier work in suggesting that
perceived academic competence may be more influential than engagement in boosting achievement in both mathematics and reading. Indeed, analyses indicate that perceived competence had a
stronger influence on subsequent engagement than engagement had on students’ perceptions of
themselves as competent learners.
The findings also make clear that supportive teachers and clear and high expectations
about behavior are key to the development of both student engagement and perceived competence. This study suggests that the earlier schools and teachers begin to build students’ confidence in their ability to do well, the better off students will be. Because students’ perceptions of
their capacity for success are key to their engagement in school and learning, schools should be
designed to enhance students’ feelings of accomplishment. Teachers whom students see as supportive and who set clear expectations about behavior help create an atmosphere in which students feel in control and confident about their ability to succeed in future educational endeavors.
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Introduction
Much research in recent years has focused on identifying the key factors that promote
academic success among students whose demographic characteristics and school circumstances
place them at high risk of failure. In large part, this research has addressed the characteristics of
individual students and school settings that are optimal for success. Literature largely supports the
positive role that students’ attitudes and behavior play in improved academic achievement. Several studies have found that engagement in school and perceived academic competence (that is,
positive feelings about one’s ability to be successful academically) strongly predict improved
reading and mathematics achievement. Similarly, literature supports the positive influence of factors in the school context — for example, the presence of high-quality, engaging instructional activities and supportive adult relationships — in improving students’ academic outcomes.
This paper examines the relationships among these three constructs — school context,
student attitudes and behavior, and achievement — using longitudinal data from a large-scale
high school reform effort. The analysis is exploratory in nature, in that it tests one particular hypothesis about the relationships among these constructs. Other hypotheses may be equally plausible, but this paper considers the relationships shown in Figure 1, which presents the theoretical
model underlying the effort.
Student attitudes and behavior stand at the center of the figure and the theory that underlies it. As the figure indicates, it is hypothesized that student attitudes and behavior (1) contribute to mathematics and reading achievement among high school students, and (2) result
from key factors in the school context: support from teachers; clear, high, and consistent expectations; and high-quality instruction. That is, the positive influence of school context on improved achievement is mediated by students’ attitudes about themselves as learners and by behavior that is correlated with academic success.
The figure suggests two major research questions that frame the analyses in later sections:
1. What is the influence of the two psychological variables — engagement in
school and perceived academic competence — on student achievement in
reading and mathematics?
2. If these psychological variables do have a positive influence on achievement, which elements of the school context support the development of
higher levels of student engagement and perceived academic competence?
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Figure 1
Theoretical Model
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In addition, the research addresses two secondary questions:
3. What is the directionality of the relationship between perceived academic
competence and student engagement — that is, does perceived academic
competence influence engagement or vice versa?
4. What is the directionality of the relationships between variables in school
context and the psychological variables?
In Figure 1, the variables of paramount interest to the study are enclosed in solid-line
boxes. As the figure indicates, students’ background characteristics and their levels of prior
achievement influence their subsequent achievement, attitudes and behavior, and perceptions of
school context. While the analysis takes these factors into account, it does not focus on them; in
the figures shown in this paper, dotted-line boxes surround these two sets of variables.
The next section offers a brief overview of the relevant literature on student attitudes
and behavior and their relationship to academic achievement and on elements of school context
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that are associated with student success. This is followed by an overview of the research design:
the sample of students followed in the study, the measures and their sources, and the analytical
model. The study’s findings are presented, and the paper concludes by discussing the practical
implications of these findings for educators and policymakers.

Contextual and Psychological Predictors of Student Learning and
Success: A Review of the Literature
There is substantial evidence that engagement in school is important in promoting student success and learning and that a number of factors in the school environment foster high
levels of engagement. Research also suggests that the influence of the educational context on
engagement is partially mediated by psychological beliefs about competence and control. The
next sections briefly summarize the literature relevant to these points.
Engagement and Learning
Student engagement can be defined as the level of participation and intrinsic interest
that a student shows in school.1 Engagement in schoolwork involves both behaviors (such as
persistence, effort, attention) and attitudes (such as motivation, positive learning values, enthusiasm, interest, pride in success).2 Thus, engaged students seek out activities, inside and outside
the classroom, that lead to success or learning. They also display curiosity, a desire to know
more, and positive emotional responses to learning and school.3
Extensive evidence exists that engagement and motivation are critical elements in student
success and learning. Researchers agree that engaged students learn more, retain more, and enjoy
learning activities more than students who are not engaged.4 Studies have shown a direct link between levels of engagement and achievement in reading and mathematics.5 Many school-level
studies have identified higher levels of student engagement as important predictors of scores on
standardized achievement tests, classroom learning and grades, and student persistence.6

1

Newmann (1992).
Connell and Wellborn (1991); Johnson, Crosnoe, and Elder (2001); Newmann (1992); Skinner and Belmont (1993); Smerdon (1999); Turner, Thorpe, and Meyer (1998).
3
Newmann (1992).
4
Dowson and McInerney (2001); Hancock and Betts (2002); Lumsden (1994).
5
Kirsch et al. (2002).
6
National Research Council (2000). As important as student engagement has been found to be in supporting and leading to learning, a substantial number of high school students, particularly those in urban school
systems with large numbers of poor, minority students, are disengaged from school. This jeopardizes their ability to learn and advance through the educational system. Some studies have found that 40 to 60 percent of high
school students are chronically disengaged, as exhibited by inattentiveness, lack of effort, inability or unwill(continued)
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Perceived Competence and Control as Mediators of the Relationship
Between School Context and Student Engagement
A primary psychological mediator of the relationship between student engagement and
educational context is the degree to which students feel competent and confident of their ability
to be successful in completing educational tasks. Students who are convinced that they lack the
ability to succeed or control the outcome of their educational experience will not make an effort
to engage or excel in school-related work.7 To become successful, students need to know what
it takes to succeed and believe they can succeed, given what they know. Thus, a student who
doesn’t think she can complete assigned homework successfully, or who doesn’t understand
what to do, is unlikely to attempt the assignment. Similarly, a student who doesn’t think he will
be able to pass the courses needed to graduate is unlikely to do much work and may end up cutting class or even dropping out.
Students’ beliefs about their competence and their expectations for success in school
have been directly linked to their levels of engagement, as well as to emotional states that promote or interfere with their ability to be academically successful. For example, students who
believe they are academically incompetent tend to be more anxious in the classroom and more
fearful of revealing their ignorance.8 They fear that educational interactions will result in embarrassment and humiliation, and this, in turn, inhibits them from behaving in ways that might help
them, such as asking questions when they are confused or engaging in trial-and-error problemsolving.9 In addition, such students are more likely to avoid putting much effort into a task so
that they can offer a plausible alternative to low ability or lack of knowledge as an explanation
for failure — for example, “I could have done it if I tried, but I didn’t feel like doing it.”10
Factors in the School Context that Support Student Success
Research suggests that variables in the educational context are important in supporting
and sustaining positive academic self-perceptions and engagement in school.11 This research
base is mostly qualitative, correlational, or quasi-experimental and falls short of the random assignment design that some researchers believe is necessary to draw causal conclusions. Neveringness to compete educational tasks and assignments, and self-reported levels of boredom. This figure takes
into account only students who are still in school, not those who have dropped out (Marks, 2000; Sedlak,
Wheeler, Pullin, and Cusick, 1986; Steinberg, 1996). The proportion of low-income, minority, urban students
who report being disengaged is even higher (National Research Council, 2003).
7
Atkinson (1964); Eccles et al. (1983); Skinner, Wellborn, and Connell (1990); Skinner, ZimmerGembeck, and Connell (1998).
8
Abu-Hilal (2000); Bandalos, Yates, and Thorndike-Christ (1995); Harter (1992); Hembree (1988).
9
Newman and Goldin (1990); Ryan and Pintrich (1997).
10
Covington, Spratt, and Omelich (1980).
11
National Research Council (2003).
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theless, the evidence is consistent enough to suggest that school context plays an important role
in student learning and achievement through its relationship with student engagement.
Relationships between students and teachers and the climate in the classroom are positively associated with levels of student engagement and academic competence. Similarly, meaningful and challenging learning environments have been linked to both engagement and perceived competence. When students are authentically engaged in meaningful, quality work, the
likelihood increases that they will learn something new and remember what they learned.12
Three kinds of contextual factors merit special attention:
Sense of Belonging and Caring
Although learning involves individual cognitive and emotional processes, student motivation is also significantly influenced by a supportive network of relationships. The likelihood that
students will be motivated and engaged in school is increased to the extent that they perceive their
teachers, family, and friends as supportive. Schools that engage students promote a sense of belonging by personalizing instruction and creating a supportive, caring social environment where
adults show an interest in students’ lives in and out of school.13 The research on belonging in educational contexts is relatively new, and the direction of causality has not been definitively established.14 Nevertheless, many correlational and nonexperimental studies have shown that students
who report caring and supportive interpersonal relationships in school have more positive academic attitudes and values and are more satisfied with school.15 Such students also are more likely
to attend school, learn more,16 and report that they are more engaged in academic work.17
Clear, High, and Consistent Expectations
High, clear, and consistent expectations also support students’ self-confidence, their belief that their efforts will lead to success, and their engagement in school.18 A substantial body
of evidence demonstrates that schools where students achieve high levels of performance tend
to set high expectations and standards.19 To motivate students, however, standards and expecta-
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Hancock and Betts (2002); Willms (2002).
National Research Council (2003).
14
National Research Council (2003).
15
Baker (1999); Battistich, Solomon, Kim, Watson, and Schaps (1995); Ryan and Deci (2000); Shouse
(1996); Skinner and Belmont (1993); Wasley et al. (2000); Yowell (1999).
16
Bryk and Driscoll (1988); Bryk, Lee, and Holland (1993).
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Connell and Wellborn (1991).
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Eccles et al. (1983); Gambone, Klem, Summers, and Akey (2004); Wigfield and Harold (1992).
19
Baker, Terry, Bridger, and Winsor (1997); Evans (1997); Lambert and McCombs (1998); Lee, Bryk,
and Smith (1993); Lee and Smith (1999); Phillips (1997).
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tions must be clear and genuinely achievable.20 Students are most likely to be academically engaged when goals are set at an appropriate level — that is, when they both challenge students
and allow them to experience a sense of competence and accomplishment.
Meaningful and Challenging Educational Environments
Research on learning shows that students become cognitively engaged when teachers ask
them to wrestle with new concepts, explain their reasoning, defend their conclusions, or explore
alternative strategies and solutions.21 Students enjoy learning more and are more likely to participate in school tasks when their teachers employ active pedagogical strategies. Collaboration
among peers — students working together in pairs or small groups to help one another learn —
also has been associated with increased engagement and learning.22 When students can put their
heads together rather than work in isolation, they are more receptive to challenging assignments.23
Research indicates that over the long term, students are more likely to be engaged in the
classroom when they are asked to conduct experiments, participate in debates and role-playing,
create models, and complete projects.24 Evidence also suggests that when classroom instruction
draws on students’ preexisting knowledge, culture, and real-world experiences, it becomes more
meaningful.25 Students enjoy learning more and learn better when what they are studying is of
personal interest and relates to their lives.26

Research Methods and Design
This section describes the study’s design. It discusses the sample and data and the analytic methods and models used to address the research questions.
The Research Sample
This analysis draws on student surveys and administrative records data collected in
MDRC’s evaluation of the First Things First school reform initiative in a large urban school
district during the 2001-2002, 2002-2003, and 2003-2004 school years.27 Students in the analy20

Gambone et al. (2004); Lee and Smith (1999); Phillips (1997).
National Research Council (1999).
22
Davidson (1999); Johnson and Johnson (1985); Mitchell (1993).
23
Cohen (1994).
24
Davidson (1999); Guthrie and Wigfield (2000); Mitchell (1993).
25
McLaughlin and Talbert (1993).
26
Meece (1991).
27
First Things First is a schoolwide reform initiative that has been implemented in multiple sites across the
United States, including Kansas City (Kansas), Houston, St. Louis, and rural Mississippi. The initiative is
based on structural changes in staffing and teaming; small learning communities; changes in leadership and
(continued)
21
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sis sample attended three high schools in this district. Two of the schools had implemented First
Things First for two years and one for three years when data collection ended; at all three
schools, a year-long planning period preceded program implementation.
The sample consisted of 449 students for whom academic achievement measures were
available for all three years of the study. Survey data for all students were available only for the
second and third years. Because the sample includes only students who remained in school
throughout the study period, sample members are not fully representative of all high school students in the district, which is marked by high dropout rates.
Sixty-four percent of the students were tenth-graders and 36 percent were eleventhgraders in the last year of the study. (Seniors were excluded from the analysis because the district did not administer reading and mathematics tests to twelfth-graders.) Males comprised half
the sample. Sixty-seven percent of the students were Hispanic, 24 percent African-American, 4
percent white, and 5 percent other. Approximately 85 percent of the students received free or
reduced-price lunch (an indicator of low socioeconomic status), 10 percent participated in special education programs, and 23 percent were in English for Speakers of Other Languages
(ESOL) programs.
Measures and Data Sources
As summarized in Table 1, the analysis used data from surveys and administrative records to examine four broad sets of variables. Three of these categories of variables — academic achievement, student attitudes and behavior, and school context — correspond to the key
constructs of interest in Figure 1. In the fourth category are student demographic characteristics,
which were also taken into account in the analyses.
Administrative records contain test score data that are used in two ways: Year 1 test
scores offer measures of prior reading and mathematics achievement, while Year 3 test scores provide information on subsequent achievement in these subjects. Administrative records also yield
data on student background characteristics, as measured during Year 3. (Two of the five background characteristics measured — gender and race/ethnicity — represent invariant characteristics; low socioeconomic status, as measured by receipt of free- or reduced-price lunch, is also
likely to have remained stable over time.) Survey data from both Year 2 and Year 3 provided
measures of students’ perceptions of the school context and their degree of engagement in school
and perceived academic competence. These data are described in greater detail in Table 1.

professional development; aligned, standards-based curriculum and assessment; and high-quality instructional
approaches. For more information on the First Things First initiative, see
http://www.mdrc.org/publications/412/overview.html.

7

School Context, Student Attitudes and Behavior, and Academic Achievement

Table 1
Constructs Measured, Data Sources, and Timeline for Data Collection
Construct Measured

Data Source

Student achievement
Prior achievement
Subsequent achievement

Administrative records

Student attitudes and behavior
Engagement
Perceived academic competence

Student surveys

School context
Teacher support
Clear, high, and consistent academic
and behavioral expectations
High-quality pedagogy

Student surveys

Student demographic characteristics
Gender
Race/Ethnicity
Free or reduced-price lunch

Administrative records

1

Years Measured
2

3

X
X
X
X

X
X

X

X

X
X

X
X
X
X
X

School1
Grade level

X
X

NOTES: 1In no analysis did the school attended emerge as a statistically significant predictor; therefore it has
been dropped from the subsequent tables.

Student Achievement
Scores on the reading and mathematics subtests of the Stanford Achievement Test
(SAT) served as measures of student achievement. The SAT is a standardized achievement test
administered to all students in the district in grades 1 to 11. The district administered one version of the test, the SAT-9, during the first two years covered by the study, changing to the
SAT-10 in the third year; Year 3 scores were transformed into SAT-9 norms. Test scores are
expressed in terms of normal curve equivalents (NCEs).28

28

Normal Curve Equivalent (NCE) scores have many of the same characteristics as percentile ranks, but
are based on an equal-interval scale — that is, the difference between two successive scores has the same
meaning at any two points along the scale.
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Year 1 scores indicate students’ achievement in grade 8 or grade 9. Year 3 scores indicate students’ achievement in grade 10 or grade 11.
Student Attitudes and Behavior
Student survey responses were used to create two scales of student attitudes and behaviors: the Student Engagement Scale and the Perceived Academic Competence Scale. The Appendix shows the items that make up these scales, as well as those pertaining to school context,
as discussed below.
The Student Engagement Scale is an index of how hard students work in school and
their level of participation in activities associated with academic success. It consists of five
items, including, “I work very hard on my homework” and “I don’t try very hard at school.”
The Student-Perceived Academic Competence Scale is an index of students’ perceptions about
how successful they can be in school and the degree of control they have over their academic
success. It contains nine items, including, “I can do well in school if I want to,” “Trying hard is
the best way for me to do well in school,” and “I’m pretty smart in school.” Internal consistency
reliabilities for the indices ranged from .71 to .74 for School Engagement and .79 to .78 for Perceived Academic Competence in Years 2 and 3, respectively.
School Context
The student surveys also yielded measures of students’ perceptions of three important
aspects of the school environment: teacher support; clear, high, and consistent expectations; and
high-quality pedagogy.
The Teacher Support Scale is an index of how much students feel that their teachers
support them and like them. It consists of eight items, including, “My teachers interrupt me
when I have something to say” and “My teachers care about how I do in school.” Internal consistency reliabilities for the index ranged from .77 to .78 in Years 2 and 3, respectively.
Two indices assess the presence of clear, high, and consistent expectations. Academic
expectations define what all students should know and be able to do within and across key content areas when they leave high school and at points along the way in their school careers. The
Academic Expectations Scale contains 14 items, including, “Your teacher makes clear to you
that you are expected to come to class prepared,” “Everybody is expected to take part in classroom activities,” and “Your teacher makes clear to you examples of high-quality work that will
lead to high grades.”
Conduct expectations define how adults and students should behave; there are clear
benefits for meeting these standards and consequences for violating them. The Conduct Expectations Scale consists of 11 items, including, “Your teacher makes clear to you what student
9

conduct is unacceptable,” “The rules in this school are very clear,” and “Students in my school
are expected to treat all of the adults in this school with respect all of the time.” Internal consistency reliabilities ranged from .80 to .85 for Academic Expectations and .68 to .72 for Conduct
Expectations in Years 2 and 3, respectively.
High-quality pedagogy is assessed by three indices of instructional practice: active
learning strategies, making connections and extensions, and student-to-student interactions. Active learning is defined as engaging students in pairs or small groups to write, discuss, and/or
manipulate learning equipment or materials. The Active Learning Strategies Scale contains 11
items. For example, students were asked, with respect to their English or math class, “How often do students in your class discuss and ask each other questions about the work you’re doing?” and “How often do students in your class work on projects that last several class periods?”
Making connections and extensions is defined as the degree to which students participate in activities that require them to connect what they are learning to real-world circumstances, solve novel problems, and extend their knowledge to different situations. The Making
Connections and Extensions Scale consists of four items, including, “When you are learning
English [or math], how much do your teachers emphasize learning to find more than one way of
approaching a problem or issue?” and “How much do your teachers emphasize making connections between what goes on inside and outside of school?”
Student-to-student interactions are defined as the level of interactions between students
in classroom activities that are designed to promote learning. The Student-to-Student Interactions Scale has five items, including, “In your English [or math] class, how true is it that students go over and discuss each other’s work?” and “How true is it that students review what
they’ve learned with one another?” Internal consistency reliabilities ranged from .71 to .75 for
Active Learning, .68 to .71 for Making Connections, and .76 to .74 for Student-to-Student Interactions in Years 2 and 3, respectively.
Data Analysis Strategy
The study employs path analysis modeling techniques. Path analysis is an extension of
regression analysis, a statistical technique for producing a quantitative estimate of how much
one variable (the “independent variable”) influences another variable (the “dependent variable”). Path analysis models specify hypothesized associations or directional relationships
among a set of sequentially ordered variables. A given model is usually depicted as a set of circles or boxes representing the variables that are connected by one-way arrows, which indicate
the hypothesized direction of causation. Each variable in a path analysis model is considered as
the dependent variable in a regression analysis in which antecedent variables are treated as independent variables; at the same time, a variable that serves as a dependent variable in one part
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of the model may serve as an independent variable in another part of the model. The strength of
path analysis is that particular influences can be examined while controlling for all other variables in the model; both direct and indirect influences can be examined.29
Path analysis is used to test various causal models that the researcher is comparing. The
regression weights predicted by each analysis model are compared with the correlation matrix
for the variables, and a goodness-of-fit statistic is calculated. The best-fitting of two or more
models is selected by the researcher as the best model for advancement of the theory.
Path analysis requires the usual assumptions of regression analysis. It is particularly
sensitive to model specification, because failure to include relevant causal variables or the inclusion of extraneous variables often substantially affects the path coefficients, which are used to
assess the relative importance of various direct and indirect causal paths to the dependent variable. Such interpretations should be undertaken in the context of comparing alternative models,
after assessing their goodness of fit.
By using EQS, a latent variable modeling regression software program,30 analyses
were conducted that took into account the residual error of each predictor and criterion variable in the model. This accounting for residual error allowed the relationships among latent
constructs to be modeled by removing sources of error that may have had an adverse influence on the statistical findings.
Different path analysis models address the four research questions set out at the beginning of the paper.
Figure 2 depicts the model used to answer the first question:
•

What is the influence of the two psychological variables — engagement in
school and perceived academic competence — on student achievement in
reading and mathematics?

This analysis estimated the longitudinal influence of student engagement and perceived
academic competence on achievement. Year 3 mathematics and reading achievement scores
were the critical outcomes of interest (the dependent variable), while engagement and perceived
academic competence, measured in Year 2, were the key predictor (independent) variables.
Separate analyses were conducted for reading and mathematics achievement.

29

The direct effect is the partial coefficient (beta for standardized, b for unstandardized) for y on x controlling for all prior variables and all intervening variables in the model. The indirect effect is the total causal effect
minus the direct influence, and measures the influence of the intervening variables.
30
EQS-Structural Equation Modeling Software, Multivariate Software Inc.
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Like the others analyses described below, this analysis controlled for prior academic
achievement (measured in Year 1) and student demographic and other characteristics (measured in
Year 3) — variables that would be expected to be highly associated with the dependent variable.31
Other path analysis models tackled the second research question:
•

If these psychological variables do have a positive influence on achievement,
which elements of the school context support the development of higher levels of student engagement and competence?

Here, the key outcomes of interest are school engagement and perceived academic
competence, as measured by the Year 3 surveys. Because the influence of school context on
engagement in school and perceived academic competence may be either long term or immediate, two different analyses were conducted. The lagged analysis, shown in Figure 3a, examined
the relationships between students’ perceptions of the school context in Year 2 and their psychological dispositions in Year 3. In contrast, in the concurrent model, shown in Figure 3b, students’ perceptions of school context and their psychological dispositions were measured in the
same year, Year 3.
31

The measure of prior achievement is the average of reading and math NCE scores for Year 1.
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Figure 3a
Lagged Model of Influence of School Context on Student Engagement and
Perceived Academic Competence
Student
engagement and
perceived
academic
competence
Year 3

Prior
achievement
Year 1
School context
Year 2

Student
demographics
Year 3
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Figure 3b
Concurrent Model of Influence of School Context on Student
Engagement and Perceived Academic Competence
Student
engagement and
perceived
academic
competence
Year 3

Prior
achievement
Year 1
School context
Year 3

Student
demographics
Year 3
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Yet another path analysis model was used to address the third research question:
•

What is the directionality of the relationship between perceived academic
competence and student engagement?

Did students who were initially more engaged in their schoolwork come to see themselves as more academically competent? Or did students who initially viewed themselves as
more academically competent come to feel more engaged? Figure 4 shows this cross-lagged
analysis.32 Cross-lagged models allow researchers to simultaneously test the directional influence of two variables on one another over time and to make judgments about the relative
strength of the influences.
A final set of models addressed the fourth question the study seeks to answer:
•

32

What is the directionality of the relationships between school context variables and the psychological variables?

The model in Figure 4 also controlled for school context variables in the analysis.
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Did students who felt more supported by their teachers in Year 2 display greater engagement in Year 3? Or, conversely, did students who were more engaged in Year 2 perceive
their teachers to be more supportive in Year 3? This analysis entailed another set of models in
which the school context factors that were found to be statistically significant predictors of the
psychological variables were cross-lagged with student engagement and with perceived academic competence. These models follow the general structure shown in Figure 5.

School Context, Student Attitudes and Behavior, and Academic Achievement

Figure 5
Cross-Lagged Model of Relationship Between Student Engagement and
Teacher Support

Student
engagement
Year 2
Prior
achievement
Year 1

Student
engagement
Year 3

Teacher
support
Year 2

Teacher
support
Year 3

Student
demographics
Year 3

Different schools may offer their students different learning experiences, and these, in
turn, may contribute to differences in student achievement, engagement, and perceived academic competence. To control for these potential differences on the dependent variable, a series
of fixed school influences were entered into the model. These school-level fixed influences
were included in all analyses.
It is important to acknowledge at the outset that while the purpose of the path analysis
models is to provide estimates of causal relationships among variables, path analysis cannot
establish definitively that one variable indeed has a causal role with respect to another variable.
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At best, it can provide evidence that is consistent with causal explanations. In the text below, the
term “influence” is used to describe the putatively causal role of one variable with respect to
another — that is, Variable A is said to “influence” Variable B when evidence is consistent with
the notion that A caused B.

Results
This section presents the study’s findings. It begins by presenting descriptive statistics
on the variables used in the analyses. Attention then turns to the four questions that underlie the
study. The implications of the findings are discussed in the final section of the paper.
All of the analyses below control for student demographic characteristics and prior
achievement in examining the relationships between the key variables of interest. To avoid redundancy, only additional control variables introduced in the analyses are noted in the text.
Descriptive Statistics
Table 2 shows the mean and standard deviation of each variable included in the analyses described above for each year in which the variable was measured. As noted above, the student achievement measures are NCE scores on the SAT-9 and SAT-10, while the measures of
student attitudes and behavior and school context are scales whose value ranges from 1 to 4
(with higher values representing a greater quantity of a particular construct).
Research Question 1: The Influence of School Engagement and Perceived
Academic Competence on Academic Achievement

The first research question examined the influence of student engagement and perceived academic competence on reading and math achievement. The key findings follow:
•

Finding 1. Both prior student engagement and perceived academic competence had a significant positive influence on subsequent levels of math
achievement, but the influence of perceived academic competence was three
times larger than that of engagement.

•

Finding 2. Perceived academic competence had a positive influence on reading achievement; the influence of engagement was more complex.

•

Finding 3. Prior achievement was also significantly related to perceived
competence, suggesting that students who do well on reading and mathematics assessment tests then perceive themselves as able learners, which promotes more reading and mathematics success.
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Tables 3 and 4 provide the detailed results of the analyses for math and reading outcomes,
respectively. The tables show the standardized regression coefficient of each independent variable.
The standardized regression coefficient can be interpreted as the standard deviation change in the
dependent variable associated with one standard deviation change in the independent variable.
The tables also show the level of statistical significance associated with each coefficient.
School Context, Student Attitudes and Behavior, and Academic Achievement

Table 2
Means and Standard Deviations of All Analysis Variables
Analysis Variables
Student achievement
SAT-9/10 mathematics achievement
SAT-9/10 reading achievement
Student attitudes and behavior
Engagement
Perceived academic competence
School context
Supportive teacher relationships
Clear, high, and consistent behavioral
expectations
Clear, high, and consistent academic
expectations
Pedagogy: making connections and extensions
Pedagogy: active learning
Pedagogy: student-to-student interactions

Year 1

a

Year 2

Year 3

Mean

SD

Mean

SD

Mean

SD

40.23
34.31

15.48
17.64

NA
NA

NA
NA

43.66
38.93

13.16
17.91

NA
NA

NA
NA

3.19
3.2

0.49
0.54

3.26
3.27

0.44
0.57

NA

NA

2.86

0.56

2.89

0.54

NA

NA

2.67

0.46

2.91

0.48

NA
NA
NA
NA

NA
NA
NA
NA

3.13
2.74
1.82
2.61

0.42
0.59
0.54
0.61

3.11
2.82
1.88
2.62

0.46
0.60
0.56
0.60

SOURCE: MDRC calculations from individual student school records from a large, urban school district (N=449).
NOTES: The student achievement measures are Stanford Achievement Test (SAT) scores expressed in terms of
normal curve equivalents (NCEs). The measures of student attitudes and behaviors and of school context are scales
whose value ranges from 1 to 4, with higher values representing a greater quantity of a particular construct.
a
Prior Reading and Math Achievement is measured in Year 1. All other achievement and survey measures
were measured in Year 2 and Year 3.

Mathematics Achievement
Table 3 shows the results of the analyses that examined the relationships between student engagement and perceived academic competence and mathematics achievement across all
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Table 3
Influence of Student Attitudes and Behavior on Mathematics Achievement
Analysis Variables

Standardized
Coefficient

Statistical
Significance

0.052
0.175

*
**

0.543

***

-0.233
-0.036
0.169
-0.021
0.002
-0.079

***
NS
**
NS
NS
*

0.064
0.264

*
***

a

Student attitudes and behavior
Engagement
Perceived academic competence
Student background
Prior reading achievement
Race/Ethnicity
Black
Hispanic
White
Gender (males)
SES (free or reduced-price lunch)
Grade (10th)
Effects of prior achievement on student attitudes
and behavior
PA on student engagement
PA on perceived academic competence

SOURCE: MDRC calculations from individual student school records from a large, urban school district
(N=449).
NOTES: Statistical significance levels are indicated as: *** = 1 percent; ** = 5 percent; *= 10 percent.
NS=Not Significant.
a
The correlation between school engagement and perceived academic competence in Year 2 is quite
high, r = .582; therefore, this parameter was estimated in the model to improve model fit.

students. The results suggest that higher levels of both engagement and perceived academic
competence in Year 2 preceded higher levels of math achievement in Year 3, although the influence of perceived academic competence was approximately three times larger than that of
engagement. These findings suggest: (1) how competent a student feels in previous school years
plays a primary role in predicting how well she or he will perform on subsequent math tests and
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(2) how engaged a student is in behavior associated with school success (such as doing homework and trying hard in school) plays a secondary but meaningful role in determining the level
of mathematics achievement.
How big were these influences? A useful way to think about this question is to compare
the magnitude of the influence with the amount of change that would normally be expected over
the course of a school year. Previous research has shown that on average, secondary students
improve about one-quarter of a standard deviation in their reading or mathematics achievement
over the year.33 The standardized regression coefficient for engagement is .052, or approximately 21 percent of the change in mathematics scores that would be expected from the beginning until the end of the year. In comparison, the standardized regression coefficient for perceived academic competence — .175 — represents nearly 70 percent of the change in math
achievement that would normally be expected over the course of the year.
Several characteristics in students’ backgrounds were also significantly related to math
achievement. As might be expected, prior math achievement had the strongest relationship with
subsequent math performance, with an expected change in math scores of more than 7 NCE
points. African-American students scored significantly lower than Hispanic or white students, on
average, while white students scored higher than either Hispanic students or African-American
students. Finally, tenth-graders in Year 3 scored slightly lower than eleventh-graders in Year 3.
Within the same model predicting mathematics achievement, it was also possible to estimate the influence of prior achievement on subsequent engagement and perceived academic
competence. Students with higher math scores in Year 1 reported feeling more engaged and
more academically competent in Year 2. Although prior achievement had a significant influence on both psychological outcomes, the influence was much stronger for perceived competence than for engagement. It appears that higher achievement test scores validated students’
sense of themselves as able learners and had a weaker, but still statistically significant, influence
on their commitment to doing a good job on their schoolwork.
Reading Achievement
Table 4 shows the results of the analyses that examined the relationships between engagement in school and perceived academic competence and reading achievement. The findings
for reading were quite different from those for mathematics. While previous level of perceived
academic competence was an important antecedent of achievement in both reading and math,
engagement showed a quite different pattern. In contrast to the positive influence of a prior level

33

Kane (2004).
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Table 4
Influence of Student Attitudes and Behavior on Reading Achievement
Analysis Variables

Standardized
Coefficient

Statistical
Significance

-0.067
0.167

*
**

0.722

***

-0.032
-0.087
0.019
0.041
0.004
0.154

***

0.063
0.244

*
***

a

Student attitudes and behavior
Engagement
Perceived academic competence
Student background
Prior reading achievement
Race/Ethnicity
Black
Hispanic
White
Gender (males)
SES (free or reduced-price lunch)
Grade (10th)

**
NS
NS
*

Effects of prior achievement on student attitudes
and behavior
PA on student engagement
PA on perceived academic competence

SOURCE: MDRC calculations from individual student school records from a large, urban school district
(N=449).
NOTES: Statistical significance levels are indicated as: *** = 1 percent; ** = 5 percent; *= 10 percent.
NS=Not Significant.
a
The correlation between school engagement and perceived academic competence in Year 2 is quite
high, r = .572; therefore, this parameter was estimated in the model to improve model fit.

of student engagement on mathematics achievement, lower levels of prior engagement appeared
to be associated with greater future reading success.
As noted above, students would normally be expected to register an increase in reading
of .25 standard deviation from the beginning to the end of the school year. But in this analysis, a
one standard deviation increase in prior engagement produced a reduction in future reading test
scores. Unlike student engagement, perceived academic competence was positively related to
higher levels of future reading achievement. Students who felt more competent in Year 2 were
likely to have higher reading achievement in Year 3.
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To follow up on the unexpected negative relationship of engagement in school with
reading achievement, a model was estimated that omitted perceived academic competence. As
expected, the influence of engagement became somewhat stronger (b = .090) and positive.
From these results, it appears that perceived academic competence had a mediating influence on
the relationship between student engagement and reading achievement. This suggests that once
the positive relationship between perceived academic competence and reading was accounted
for, students displaying higher levels of engagement were less likely to be successful in their
reading performance.
As an additional follow-up, interaction analyses were conducted to determine if the influence of engagement in school on reading achievement was different for students with different levels of confidence in their ability to be successful in school. The results from these findings suggest that engagement had a relatively strong influence on reading achievement (b =
.197) for students with moderate levels of perceived competence, and a relatively weak influence on reading achievement for students with high and low levels of perceived competence (b
= .031 and b = .033, respectively).
Interaction analyses were again conducted to examine more fully the relationship between perceived academic competence and reading achievement as a function of levels of engagement in school. The results of these analyses indicate that at low levels of engagement, the
relationship between perceived competence and reading achievement was somewhat negative
(b =-.067); at moderate levels of engagement, the relationship was relatively strong (b = .289);
and at high levels of engagement, the relationship was positive (b = .091), but less strong than at
moderate levels of engagement.
As with mathematics achievement, within the model of reading achievement it was
possible to estimate the influence of prior achievement on subsequent engagement and perceived academic competence. Students with higher reading scores in Year 1 reported feeling
more academically competent in Year 2; they also reported feeling more engaged in school,
although this influence was weaker.
Research Question 2: The Influence of School Context on Student Attitudes and
Behaviors

Since student attitudes and behaviors — especially perceived academic competence —
appear to be important antecedents of math and reading performance, it is important to determine
which conditions in classrooms support the development of higher levels of perceived academic
competence and engagement in school. Key findings from analyses of this question include:
•

Finding 4. Several aspects of school context — teacher support, clear and
consistent expectations of behavior, and student-to-student interactions in the
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classroom — were significantly and positively related to engagement.
Teacher support and expectations of conduct had an immediate influence on
student engagement that was stronger than the longer-term influence, although both influences were statistically significant.
•

Finding 5. Teacher support and expectations of conduct were also significantly related to levels of perceived academic competence; again, the immediate influence of these variables was stronger than their longer-term influence.

•

Finding 6. High academic expectations and a high level of student-to-student
interactions in classroom instruction (such as student-led discussions) appear
to have had a negative influence on perceived academic competence levels.

•

Finding 7. Active learning and making connections and extensions did not
appear to be related to either engagement or perceived academic competence.
Academic expectations also were not related to engagement.

Tables 5 and 6 show the influence of characteristics of school context (that is, supportive teacher relationships; clear, high, and consistent expectations; and high-quality pedagogy)
on engagement in school and perceived academic competence, respectively. For each dependent
variable, results for both the concurrent and the lagged models are displayed.34
Student Engagement
Table 5 shows the results of the examination of the relationships between characteristics
of school context and engagement in school. Both the concurrent and the lagged analysis models show that students who reported experiencing higher levels of support from their teachers
and greater understanding of the conduct expected of them also reported higher levels of engagement in school. The influence of these two variables in school context was stronger when
students experienced these conditions during the same year that they rated their degree of engagement. Unlike conduct expectations, high and clear academic expectations were not related
to student engagement, either immediately or in the longer term.
Three variables measured the quality of pedagogy: active learning strategies, an emphasis on making connections between class work and life outside school, and instructional activities involving student-to-student interactions. In the lagged model, only student-to-student interactions were associated with subsequent engagement. When pedagogy and student engagement
34

Lagged models consist of predictors measured at Year 2 and outcome variables measured during Year 3,
except for prior achievement which was measured in Year 1. Concurrent models consist of predictors and outcome variables measured during the same school year, Year 3, except for prior achievement and student background characteristics (measured in Year 1) and prior level of school engagement (measured in Year 2).
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Table 5
Influence of School Context on Student Engagement
Concurrent Model

Lagged Model

a

Analysis Variables

School context
Supportive teacher relationships
Clear, high, and consistent expectationsb
Academic expectations
Conduct expectations
High-quality pedagogy and strategiesc
Active learning
Making connections and extensions
Student-to-student interactions
Student background
Prior level of student engagement
Race/Ethnicity
Black
Hispanic
White
Gender (males)
SES (free or reduced-price lunch)
Grade (10th)
Prior achievement (Year 1)

Standardized
Coefficient

Statistical
Significance

Standardized
Coefficient

Statistical
Significance

0.235

**

0.065

*

0.036
0.187

NS
**

0.034
0.071

NS
*

0.049
0.046
-0.013

NS
NS
NS

0.021
0.023
0.074

NS
NS
*

0.434

***

0.487

***

0.039
-0.028
0.006
-0.126
-0.153
-0.015

NS
NS
NS
**
***
NS

0.044
-0.044
0.009
-0.152
-0.089
-0.002
0.196

NS
NS
NS
**
*
NS
***

SOURCE: MDRC calculations from individual student school records from a large, urban school district
(N=449).
NOTES: Statistical significance levels are indicated as: *** = 1 percent; ** = 5 percent; *= 10 percent.
NS=Not Significant.
a
The overall lagged model accounted for approximately 45 percent of the variation in school engagement
levels, scores (R-squared = .448). The overall concurrent model accounted for approximately 50 percent of the
variance in school engagement levels (R-squared = .495).
b
To specify a correct model, both expectations variables were allowed to co-vary among each other. The
correlation between academic and behavioral expectations was rAE*BE = .501.
c

To specify a correct model, all three pedagogy variables were allowed to co-vary among each other.
Correlations among pedagogy predictors are as follows: rAL*MC = .432, rAL*ss = .349, and rMC*SS = .416.
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were measured simultaneously, there was no relationship between the two constructs — suggesting that, for this sample at least, pedagogy played little role in explaining students’ levels of
engagement. One plausible explanation is that students consistently reported relatively low levels of high-quality pedagogy, leaving very little variation in their experience to be explained.
Student background also played an important role in explaining Year 3 engagement in
school. The strongest predictor of current engagement in school was students’ previous level of
engagement. Students who were more engaged during one year were much more likely to be
engaged the next. Prior achievement was also significantly related to Year 2 engagement; that
is, students who had higher levels of academic achievement in the first year of the study were
more likely to be engaged in school the next year. However, the influence of prior achievement
on engagement appeared to be moderated by perceived academic competence. When level of
perceived academic competence was taken into account, the influence of prior achievement on
engagement was reduced by two-thirds. This suggests that some of the variation in students’
levels of engagement in Year 3 was explained by how competent students felt the previous year,
which was itself a function of how academically successful the students were in Year 1.
Perceived Academic Competence
Table 6 shows the results of concurrent and lagged analyses that examined the relationships between characteristics of school context and perceived academic competence. The analyses revealed that teacher support and high, clear, and consistent expectations of conduct contributed to students’ belief that they could be successful. The influence was both immediate
(when all constructs were measured in the same school year) and longer term (when support
and conduct expectations were measured one year and academic competence the next year),
although the immediate influence was much stronger than the longer-term influence.
However, in contrast to the student engagement results, higher levels of academic expectations and students’ experience of more student-to-student interactions in their classes one
year were associated with lower levels of perceived academic competence that year. That is,
students reported that they felt less competent academically the more they experienced high,
clear, and consistent academic expectations, and the more they were engaged in classroom activities that involved students working together. It may be that the more clearly students came to
understand what constitutes high-quality performance — from examples provided either by
their teachers or their peers — the more critical they became of their own work.
Background characteristics also played an important role in explaining how academically competent the students felt. The strongest predictor of perceived academic competence in
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Table 6
Influence of School Context on Perceived Academic Competence
Concurrent Model

Lagged Model

a

Analysis Variables

School context
Supportive teacher relationships
Clear, high, and consistent expectationsb
Academic expectations
Conduct expectations
High-quality pedagogy and strategiesc
Active learning
Making connections and extensions
Student-to-student interactions
Student background
Prior level of perceived academic
competence
Race/Ethnicity
Black
Hispanic
White
Gender (males)
SES (free or reduced-price lunch)
Grade (10th)
Prior achievement (Year 1)

Standardized
Coefficient

Statistical
Significance

Standardized
Coefficient

Statistical
Significance

0.265

**

0.067

*

-0.097
0.292

*
**

0.037
0.062

NS
*

0.004
0.045
-0.081

NS
NS
*

0.027
-0.039
0.047

NS
NS
NS

0.519

***

0.505

***

0.078
-0.033
0.029
0.008
0.023
0.037

*
NS
NS
NS
NS
NS

0.087
-0.058
0.03
-0.056
-0.046
0.04
0.298

*
NS
NS
NS
NS
NS
***

SOURCE: MDRC calculations from individual student school records from a large, urban school district
(N=449).
NOTES: Statistical significance levels are indicated as: *** = 1 percent; ** = 5 percent; *= 10 percent.
NS=Not Significant.
a
The overall lagged model accounted for approximately 35 percent of the variation in perceived academic
competence levels (R-squared = .398). The overall concurrent model accounted for approximately 49 percent of
the variance in perceived academic competence levels (R-squared = .488).
b
To specify a correct model, both expectations variables were allowed to co-vary among each other. The
correlation between academic and behavioral expectations was rAE*BE = .497.
c

To specify a correct model, all three pedagogy variables were allowed to co-vary among each other.
Correlations among pedagogy predictors are as follows: rAL*MC = .441, rAL*ss = .347, and rMC*SS = .402.
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Year 3 was perceived academic competence the previous year, controlling for prior achievement.35 Finally, African-American students reported higher levels of perceived academic competence than students in other groups.
Research Question 3: Directionality of the Relationship Between School
Engagement and Perceived Academic Competence

The longitudinal data used in this paper make it possible to consider the directionality of relationships among constructs in the model, answering the question, “Which came first?” In the previous analyses of the influences of student attitudes and behavior on reading and math achievement,
the correlations between the measures of school engagement and perceived academic competence
were quite high (r = .582 and r = .584, respectively). Since both engagement and perceived competence appear to be important antecedents of academic performance, it is useful to examine the relationship between the two variables. The key finding to emerge from this analysis is:
•

Finding 8. The data suggest that perceived academic competence is more
likely to precede engagement in school than vice versa.

The cross-lagged correlation model, shown in Figure 4, was used to estimate the directionality of the influence between student engagement and perceived academic competence.
The analysis examined the influence of perceived competence measured in Year 2 on engagement measured in Year 3 (controlling for Year 2 engagement); it also estimated the influence of
Year 2 engagement on Year 3 perceived competence (controlling for Year 2 perceived competence). Table 7 makes it clear that the lagged influence of perceived academic competence on
student engagement was more than twice as large as the lagged influence of student engagement
on perceived academic competence, although both influences were statistically significant. This
suggests that perceived academic competence may precede engagement — that is, students who
see themselves as academically competent become more engaged over time. The model also
supports the theory — but less strongly — that students who are engaged early become more
confident of their ability to be academically successful.
Research Question 4: Directionality of the Relationships Between the Psychological
and School Context Measures

Do students who perceive the school environment as more supportive subsequently experience greater engagement and perceive themselves as more academically competent? Or do
students who are more engaged and feel more competent then come to believe that their school
35

As noted above, prior achievement was related in an important way to students’ feelings of perceived
academic competence, and this, in turn, led to better academic outcomes.
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Table 7
Cross-Lagged Influence of Student Engagement and Perceived Academic
Competence
Lagged Model
Model

Standardized
Coefficient

Statistical
Significance

Student engagement influence on perceived academic competence

0.069

*

Perceived academic competence influence on student engagement

0.159

**

SOURCE: MDRC calculations from individual student school records from a large, urban school district
(N=449).
NOTES: Statistical significance levels are indicated as: *** = 1 percent; ** = 5 percent; *= 10 percent.

environment is more supportive? The fourth research question examines the directionality of the
relationships between student engagement and perceived academic competence and those
school context characteristics that the preceding analyses found to be significantly associated
with engagement and competence. (As a reminder, teacher support, expectations of conduct,
and student-to-student interactions in the classroom were identified as important in developing
student engagement; and teacher support and expectations of conduct contributed to students’
expectations of success in school.)
Key findings answering this research question include:
•

Finding 9. Students who were more confident academically and more engaged in learning tended to report more supportive relationships with teachers. There was also a weaker but nonetheless statistically significant influence in the opposite direction (that is, students who had more supportive relationships with teachers were more confident academically and were more
engaged in learning).

•

Finding 10. Students who believed that the rules of conduct in their school
were clear and fairly administered were more likely to feel engaged and academically successful the next year.
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•

Finding 11. Students who said that they participated in learning activities
that involved working with their classmates were more engaged in school a
year later.

To examine the directionality of the influence of important variables in the school context on school engagement and perceived academic competence, cross-lagged models (like the
one shown in Figure 5) were analyzed for each pair of school context and student attitudes and
behavior variables. Table 8 presents the results.
School Context, Student Attitudes and Behavior, and Academic Achievement

Table 8
Cross-Lagged Influence of Student Engagement, Perceived Academic Competence,
and School Context
Lagged Model

School Context Variables

Standardized
Coefficient

Statistical
Significance

Teacher support
Student engagement influence on teacher support
Teacher support influence on student engagement
Perceived academic competence influence on teacher support
Teacher support influence on perceived academic competence

0.202
0.065
0.104
0.067

**
*
**
*

Conduct expectations
Student engagement influence on conduct expectations
Conduct expectations influence on student engagement
Perceived academic competence influence on conduct expectations
Conduct expectations influence on perceived academic competence

0.034
0.071
0.002
0.062

NS
*
NS
*

Student-to-student interactions
Student engagement influence on student-to-student interactions
Student-to-student interactions influence on student engagement

0.046
0.074

NS
*

SOURCE: MDRC calculations from individual student school records from a large, urban school district
(N=449).
NOTES: Statistical significance levels are indicated as: *** = 1 percent; ** = 5 percent; *= 10 percent.
NS=Not Significant.
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Teacher Support and Student Engagement and
Perceived Academic Competence
Table 8 shows that the influence of student engagement and perceived academic competence on teacher support were stronger than the influence of teacher support on student engagement and perceived academic competence — from one and a half to three times greater.
These findings suggest that students who are more academically confident and engaged tend to
have more supportive relationships with teachers, and that teachers appear to be more supportive of students whom they perceive as more involved in the academic process. There was a less
strong but statistically significant finding that students who experienced high levels of teacher
support one year were somewhat more engaged the next year and also felt more confident of
their ability to do well.
Conduct Expectations and Student Engagement and
Perceived Academic Competence
Expectations of conduct appeared to have a stronger influence on students’ reports of
engagement and their feelings of academic competence and success than vice versa. Students
who reported that in their school there were clear and consistent behavioral norms and expectations for both students and teachers felt more academically confident and more engaged in
school the next year. The opposite was not the case: Students who were more engaged and felt
more competent in their studies did not necessarily see the school climate as fair.
Student-to-Student Interactions and Student Engagement
Participation in classroom activities in which students worked together and helped each
other learn was significantly related to how engaged students were in school a year later. Prior
level of engagement was not related to how much students experienced student-to-student interactions in the learning process.

Study Limitations
The findings suggest interesting correlations among student achievement, engagement
in school, perceived competence, and school context and also provide some evidence about the
direction and nature of the linkages among these constructs. However, it is also important to
recognize that the study has several limitations associated with the sample of students in the
analysis, the data collection methods and measures, and the overall modeling approach and
specification of the model.
The sample for the study was drawn from an existing data set of students with unique
characteristics. The students in the sample were primarily low-income, relatively low-achieving,
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primarily Hispanic high school students. The findings may not generalize to students with different characteristics, such as those who come from more advantaged backgrounds, are higherachieving, or are predominantly white or African-American. Equally important, the students in
the sample had persisted in school from eighth grade to tenth grade (for the first cohort of students) or from ninth grade to eleventh grade (for the second cohort). Students who stay in
school may be different systematically and may have perceptions that are different from those
who have already dropped out of high school.
The data used in the analyses were based primarily on students’ self-reports (with the
exception of academic achievement data). They did not involve teachers’ reports or direct classroom observations, only students’ perceptions of classroom conditions. Without additional data,
it is difficult to determine to what extent teachers demonstrated high-quality pedagogy and
clear, high, and consistent academic and expectations of conduct.
There are other issues associated with the data. First, the linkages among school context, engagement in school, perceived academic competence, and achievement might have been
much more clearly delineated if they had been related to specific learning tasks. In this study,
students’ survey responses were directed toward their current mathematics or English class in
general, rather than to specific learning tasks.
Second, the measures of mathematics and English achievement were not specific to any
one classroom context, but rather to the cumulative set of English or math classes taken by the
student over the course of his or her school career, and therefore may have been quite insensitive to the real influence of engagement or perceived competence. More sensitive measures
might be developed to link these constructs to a specific classroom context.
Third, the operational definitions of the constructs were based on a specific theoretical
framework developed by the First Things First reform and drawn from existing data used in its
evaluation. While the findings were limited to the confines of the measures and operational
definitions associated with those measures, alternative conceptions of student engagement or
high-quality pedagogy are possible. For example, a model that included items measuring more
cognitive aspects of engagement might yield findings that differ from those presented here,
which were based on self-reported behavioral engagement in school.
Finally, the approaches to data analyses used here cannot yield definitive conclusions.
While the lagged models allow for testing hypotheses about directional influences, only with
caution should the findings be interpreted as causal. It is possible for a condition to precede an
outcome without causing the outcome. This notion of causality is even less tenable in the concurrent models, where no time lag exists between the measures.
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Moreover, the general model hypothesized for this study (Figure 1) is only one of many
plausible alternative models that could be postulated to examine the relationships among school
context, engagement in school, perceived academic competence, and student achievement. In
this study, pedagogy and academic expectations did not predict engagement in school and perceived academic competence. This finding does not necessarily mean that pedagogy and academic expectations have no influence on student attitudes and behavior. Rather, a different
model may be needed to explain the relationship of these constructs to the measures of student
attitudes, behavior, and performance in the study. For example, pedagogy may have a direct
influence on achievement, which then may lead to increased engagement in school and perceived academic competence. Other constructs not measured here, such as a highly developed
sense of classroom community, quality or immediacy of feedback, or level of recognition and
praise may actually be the critical supports in the development of engagement in school and
perceived academic competence.

Implications for Research and Practice
The findings of this study have important implications for understanding how children learn
in the classroom. Engagement in school was a critical predictor of mathematics achievement for
high school students, a finding that is consistent with much of the literature. In contrast to the existing literature, this study also suggests that perceived academic competence may play an even more
important role than engagement in shaping achievement outcomes. The influence of perceived academic competence on both reading and mathematics achievement was between two and four times
larger than that of engagement in school. Furthermore, perceived academic competence appears
both to predict engagement and to mediate the influence of engagement on achievement.
The process, it seems, hinges on students developing a sense of efficacy and confidence
about their ability to do well in school. Once students are confident of their ability to succeed,
they become more engaged and learn more. On the other hand, students are not likely to attempt
educational tasks when they feel they cannot succeed. And they are not likely to feel that they
can succeed unless they have previously experienced success, along with the support needed to
achieve that success.
These findings suggest that the earlier schools and teachers begin to build students’ confidence in their ability to do well, the better off students will be. Because students’ notions of
their capacity to be successful are so important to engagement in school and learning, school
contexts should be designed in ways that support feelings of success. This study found that two
factors in the school context — supportive teachers and clear and high expectations about behavior — were key to enhancing the development of both perceived competence and engagement. Teachers whom students see as supportive and who set clear rules and guidelines about
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behavior help create an atmosphere in which students feel in control and confident about their
ability to succeed in future educational endeavors.
The study also makes the case that student engagement is enhanced by learning activities that involve student-to-student interaction. Other research suggests that challenging and attainable academic goals, teaching strategies that emphasize student collaboration, and subject
matter that is meaningful and connected to students’ experiences also contribute to their feelings
of academic competence and engagement. Teacher training strategies should focus on assisting
teachers to create collaborative, supportive environments with high but achievable standards.
It is puzzling that the study discerned so few statistically significant relationships between the measures of high-quality instruction and those of perceived academic competence
and engagement in school. It may be that students did not accurately interpret what was happening in their classes. It may also be that the First Things First program had not been in place long
enough for students to experience meaningful increases in academic expectations or active and
connected learning strategies. There may simply have been too little variation across students’
instructional experiences to clearly understand the relationships between teaching strategies and
perceived academic competence and engagement in school.
The relationships that did emerge between these constructs tended to be negative (except for collaborative student-to-student interactions). This supports the conclusion that clear
and high academic expectations and active and connected learning strategies may not in and of
themselves be sufficient to increase students’ sense of involvement in learning and their belief
that they can do well. If students view academic standards as so high that they are unattainable,
they are unlikely to feel that they can be successful, and will be less engaged in schoolwork.
Similarly, if students are exposed to active and connected learning strategies without sufficient
scaffolding and support, the strategies will have a detrimental influence on their perceived capacity for success and their subsequent engagement in school and learning.
The findings also suggest that the supportive influence of school context may be more
immediate than long term. The relationships between supportive relationships with teachers and
clear behavioral norms on one hand, and perceived academic competence on the other, were
much stronger in the same year than they were across years. Treating students well in the short
term, then, may lead them to feel more confident, become more engaged, and learn more. But a
positive initial experience is not enough, as the influences fade from one year to the next. To be
successful in the long term, students may need supportive teachers and high-quality instruction
throughout their high school careers. At the same time, the findings also suggest that an intervention that emphasizes supportive relationships, high and clear expectations, and high-quality
instruction can make a difference to students at any point in their educational careers, and that
these factors in the school context will produce strong and immediate influences. It is never too
late to create high-quality academic environments with positive benefits for students.
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Appendix

Survey Items Used to Create Student Attitudes
and Behavior Scales and School Context Scales

Construct

Survey Items

Student Attitudes and Behavior Scales
Student
Engagement
Scale

•
•
•
•
•

S5: How important is it to you to do the best you can at school?
S8: I pay attention in class.
S39: I often come to class unprepared.
S44: I work very hard on my schoolwork.
S53: I don’t try very hard in school.

StudentPerceived
Academic
Competence
Scale

•
•
•
•
•
•
•
•
•

S14: I can’t do well in school.
S18: I can do well in school if I want to.
S16: I don’t know what it takes to get good grades in school.
S22: I’m not very smart in school.
S29: I can’t work very hard in school.
S35: Trying hard is the best way for me to do well in school.
S41: I don’t know how to keep myself from getting bad grades.
S50: I’m pretty smart in school.
S56: I am unlucky in school.

School Context Scales
Clarity of Expectations
Teacher
Support Scale

•
•







S12: My teachers aren’t fair with me.
S17: My teachers like the other kids in my class better than me.
S24: My teachers don’t make clear what they expect of me in school.
S28: My teachers interrupt me when I have something to say.
S31: My teachers like to be with me.
S42: My teachers are fair with me.
S47: My teachers’ expectations for me are way off base.
S57: My teachers care about how I do in school.

Academic
Expectations
Scale

•

S73: Your teacher makes clear to you how major assignments you’re given
will be evaluated and graded.
S74: Your teacher makes clear to you how your overall grade will be
determined.
S75: Your teacher makes clear to you examples of high-quality work that
will lead to high grades.
S76: Your teacher makes clear to you examples of poor-quality work that
will lead to low grades.
S77: Your teacher makes clear to you that are expected to come to class
prepared.
S78: Your teacher makes clear to you that the work is meant to challenge you.

•
•
•
•
•

(continued)
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Construct
Academic
Expectations
Scale (continued)

Survey Items
•
•
•
•
•
•
•
•

Conduct
Expectations
Scale

•
•
•
•
•
•
•
•
•
•
•

S79: You are expected to do your very best work all of the time.
S80: You can do good work if you try hard and participate fully in
classroom activities.
S81: Your teacher makes clear to you how to figure out specific steps you
can take to improve your performance.
S85: You understand exactly what your grade is based on.
S90: Everybody is expected to take part in classroom activities.
S93: It’s easy to “tune out” and not take part in class.
S96: All students are expected to work hard during class.
S97: Students can get away with not participating in class as long as they
don’t make trouble.
S82: Your teacher makes clear to you how you should behave when
working with other students in pairs or small groups.
S83: Your teacher makes clear to you what student conduct is unacceptable.
S84: Your teacher makes clear to you what will happen to students who
misbehave.
S7: A lot of students never get recognized for the good work they do.
S13: Students in my school are expected to treat all of the adults in this
school with respect all of the time.
S15: The rules in this school are very clear.
S20: Students here get positive recognition when they do well in school.
S21: Students in my school are expected to treat each other with respect all
of the time.
S30: All students get a chance to be recognized for the good work they do.
S36: Students get away with a lot in this school.
S52: All adults in this school treat all students the same when it comes to
following the rules.

High-Quality Pedagogy
Active
Learning
Strategies
Scale

•
•
•
•
•
•
•
•
•

S62: Listen to the teacher lecture for more than half the class period
S63: Work in small groups or pairs
S64: Work individually on exercises from workbooks, texts, or handouts for
more than half the period
S65: Participate in discussions that students lead
S66: Discuss and ask each other questions about the work you’re doing
S67: Choose your own topics or problems to study
S68: Write essays, themes, poetry, or stories (solve math problems at the
board)
S69: Use “real-life” situations in the work you are doing in class
S70: Write up projects you’ve done in class
(continued)
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Construct
Active
Learning
Strategies
Scale

Survey Items
•
•

S71: Work on projects that last several class periods
S72: Work on projects you help design

•
•
•
•

S91: Students help each other learn.
S92: Students go over and discuss each other’s work.
S94: Individual students speak about their work in front of the class.
S95: When students present their work to the class, other students ask
questions and give feedback.
S98: Students review what they’ve learned with one another.

(continued)

Student-toStudent
Interactions
Scale

•

Making
Connections
and Extensions
Scale

•
•
•
•

S58: Learning to find more than one way of approaching a problem or issue
S59: Learning about the various sources of information that can be used for
completing assignments and projects
S60: Making connections between what goes on inside and outside of
school
S61: Making connections between what’s covered in your English/Math
class and what’s covered in other classes

36

References
Abu-Hilal, Maher M. 2000. “A Structural Model for Predicting Mathematics Achievement: Its Relation with Anxiety and Self Concept in Mathematics.” Psychological Reports, 86: 835-847.
Atkinson, John William. 1964. An Introduction to Motivation. Princeton, NJ: Van Nostrand.
Baker, Jean A. 1999. “Teacher-Student Interaction in Urban At-Risk Classrooms: Differential Behavior, Relationship Quality, and Student Satisfaction with School.” The Elementary School
Journal, 100: 57-70.
Baker, Jean A., Tara Terry, Robert Bridger, and Anne Winsor. 1997. “Schools as Caring Communities: A Relational Approach to School Reform.” School Psychology Review, 26: 586-602.
Bandalos, Deborah L., Kristin Yates, and Tracy Thorndike-Christ. 1995. “Effects of Math SelfConcept, Perceived Self-Efficacy, and Attributions for Failure and Success on Test Anxiety.”
Journal of Educational Psychology, 87: 611-623.
Battistich, Victor, Daniel Solomon, Dong-il Kim, Marilyn Watson, and Eric Schaps. 1995. “Schools
as Communities, Poverty Levels of Student Populations, and Students’ Attitudes, Motives, and
Performance: A Multilevel Analysis.” American Educational Research Journal, 32: 627-658.
Bryk, Anthony S., and Mary E. Driscoll. 1988. The High School as Community: Contextual Influences and Consequences for Students and Teachers. National Center on Effective Secondary
Schools. Madison: University of Wisconsin.
Bryk, Anthony S., Valerie E. Lee, and Peter B. Holland. 1993. Catholic Schools and the Common
Good. Cambridge, MA: Harvard University Press.
Cohen, Elizabeth G. 1994. Designing Group Work: Strategies for Heterogeneous Classrooms, 2nd
edition. New York: Teachers College Press.
Connell, James P., and James G. Wellborn. 1991. “Competence, Autonomy, and Relatedness: A
Motivational Analysis of Self-System Processes.” Pages 43-77 in Megan R. Gunnar and L.
Alan Sroufe (eds.), Minnesota Symposium on Child Psychology, Vol. 23. Hillsdale, NJ: Lawrence Erlbaum.
Covington, Martin V., Michael F. Spratt, and Carol L. Omelich. 1980. “Is Effort Enough, or Does
Diligence Count Too? Student and Teacher Reactions to Effort Stability in Failure.” Journal of
Educational Psychology, 72, 6: 717-729.
Davidson, Ann Locke. 1999. “Negotiating Social Differences: Youths’ Assessments of Educators’
Strategies.” Urban Education, 34: 338-369.
Dowson, Martin, and Dennis M. McInerney. 2001. “Psychological Parameters of Students’ Social
and Work Avoidance Goals: A Qualitative Investigation.” Journal of Educational Psychology,
93, 1: 35-42.

37

Eccles, Jacquelynne S., Terry F. Adler, Robert Futterman, Susan B. Goff, Caroline M. Kaczala, Judith L. Meece, and Carol Midgley. 1983. “Expectancies, Values, and Academic Behavior.”
Pages 75-146 in Janet Taylor Spence (ed.), Achievement and Achievement Motives: Psychological and Sociological Approaches. San Francisco: Freeman.
Evans, Linda. 1997. “Understanding Teacher Morale and Job Satisfaction.” Teaching and Teacher
Education, 13: 831-845.
Gambone, Michelle Alberti, Adena M. Klem, Jean Ann Summers, Theresa A. Akey, and Cynthia L.
Sipe. 2004. Turning the Tide: The Achievements of the First Things First Education Reform in the
Kansas City, Kansas, Public School District. Philadelphia: Youth Development Strategies, Inc.
Guthrie, John T., and Allan Wigfield. 2000. “Engagement and Motivation in Reading.” Pages 403424 in Michael L. Kamil, Peter B. Mosenthal, P. David Pearson, and Rebecca Barr (eds.),
Handbook of Reading Research, Volume III. Mahwah, NJ: Lawrence Erlbaum.
Hancock, Vicki, and Frank Betts. 2002. “Back to the Future: Preparing Learners for Academic Success in 2004.” Learning & Leading with Technology, 29, 7: 10-13, 27.
Harter, Susan. 1992. “The Relationship Between Perceived Competence, Affect, and Motivational
Orientation Within the Classroom: Process and Patterns of Change.” Pages 77-114 in Ann K.
Boggiano and Thane S. Pittman (eds.), Achievement and Motivation: A Social-Developmental
Perspective. New York: Cambridge University Press.
Hembree, Ray. 1988. “Correlates, Causes, Effects, and Treatment of Test Anxiety.” Review of Educational Research, 58: 47-77.
Johnson, Monica Kirkpatrick, Robert Crosnoe, and Glen H. Elder, Jr. 2001. “Student Attachment and
Academic Engagement: The Role of Race and Ethnicity.” Sociology of Education 74: 318-40.
Johnson, David W., and Roger T. Johnson. 1985. “Motivational Process in Cooperative, Competitive, and Individualistic Learning Situations.” Pages 249-286 in Carole Ames and Russell
Ames (eds.), Research on Motivation in Education, Volume II: The Classroom Milieu. Orlando, FL: Academic Press.
Kane, Thomas. 2004. “The Impact of After-School Programs: Interpreting the Results of Four Recent Evaluations.” New York: William T. Grant Foundation.
Kirsch, Irwin, John de Jong, Dominique Lafontaine, Joy McQueen, Juliette Mendelovits, and Christian Monseur. 2002. Reading for Change: Performance and Engagement Across Countries,
Results from PISA 2000. Paris: Organisation for Economic Co-operation and Development.
Lambert, Nadine, and Barbara L. McCombs (eds.). 1998. How Students Learn: Reforming Schools
Through Learner-Centered Education. Washington, DC: American Psychological Association.
Lee, Valerie E., Anthony S. Bryk, and Julia B. Smith. 1993. “The Organization of Effective Secondary Schools.” Review of Research in Education, 19: 171-268.

38

Lee, Valerie E., and Julia B. Smith. 1999. “Social Support and Achievement for Young Adolescents
in Chicago: The Role of School Academic Press.” American Educational Research Journal,
36: 907-945.
Lumsden, Linda S. 1994. Student Motivation to Learn (ERIC Digest No. 92). ERIC Document Reproduction Service No. ED 370 200. Eugene, OR: ERIC Clearinghouse on Educational Management.
Marks, Helen M. 2000. “Student Engagement in Instructional Activity: Patterns in the Elementary,
Middle, and High School Years.” American Educational Research Journal, 37, 1: 153-184.
McLaughlin, Milbrey W., and Joan E. Talbert. 1993. Contexts That Matter for Teaching and Learning. Stanford, CA: Center for Research on the Context of Secondary School Teaching, Stanford
University.
Meece, Judith L. 1991. “The Classroom Context and Students’ Motivational Goals.” Pages 261-285
in Martin L. Maehr and Paul R. Pintrich (eds.), Advances in Motivation and Achievement, Volume 7. Greenwich, CT: JAI Press.
Mitchell, Mathew. 1993. “Situational Interest: Its Multifaceted Structure in the Secondary School
Mathematics Classroom.” Journal of Educational Psychology, 85: 424-436.
National Research Council. 1999. “How Children Learn.” Pages 67-101 in John Bransford, Ann L.
Brown, and Rodney R. Cocking (eds.), Committee on Developments in the Science of Learning, Committee on Learning Research and Educational Practice, Commission on Behavioral
and Social Sciences and Education, How People Learn: Brain, Mind, Experience, and School.
Washington, DC: National Academy Press.
National Research Council. 2000. How People Learn: Brain, Mind, Experience, and School, Expanded Edition. John Bransford, Ann L. Brown, and Rodney R. Cocking (eds.), Committee on
Developments in the Science of Learning, Committee on Learning Research and Educational
Practice, Commission on Behavioral and Social Sciences and Education. Washington, DC: National Academy Press.
National Research Council. 2003. Engaging Schools: Fostering High School Students’ Motivation to
Learn. Committee on Increasing High School Students’ Engagement and Motivation to Learn,
National Research Council. Washington, DC: National Academy Press.
Newmann, Fred M. 1992. Student Engagement and Achievement in American Secondary Schools.
New York: Teachers College Press.
Newman, Richard Stuart, and L. Goldin. 1990. “Children’s Reluctance to Seek Help with School
Work.” Journal of Educational Psychology, 82: 92-100.
Newmann, Fred M., Gary Wehlage, and Susie D. Lamborn. 1992. “The Significance and Sources of
Student Engagement.” Pages 11-39 in Fred M. Newmann (ed.), Student Engagement and
Achievement in American Secondary Schools. New York: Teachers College Press.
Phillips, Meredith. 1997. “What Makes Schools Effective? A Comparison of the Relationships of
Communitarian Climate and Academic Climate to Mathematics Achievement and Attendance
During Middle School.” American Educational Research Journal, 34, 4: 633-662.

39

Ryan, Alison, and Paul R. Pintrich. 1997. “Should I Ask for Help?” The Role of Motivation and
Attitudes in Adolescents’ Help Seeking in Math Class.” Journal of Educational Psychology,
89, 329-341.
Ryan, Richard M., and Edward L. Deci. 2000. “Self-Determination Theory and the Facilitation of
Intrinsic Motivation, Social Development, and Well-Being.” American Psychologist, 55: 68-78.
Sedlak, Michael W., Christopher W. Wheeler, Diana C. Pullin, and Philip A. Cusick. 1986. Selling
Students Short: Classroom Bargains and Academic Reform in the American High School. New
York: Teachers College Press.
Shouse, Roger. 1996. “Academic Press and Sense of Community: Conflict and Congruence in
American High Schools.” Pages 173-202 in Aaron M. Pallas (ed.), Research in Sociology of
Education and Socialization, Volume II. Greenwich, CT: JAI Press.
Skinner, Ellen A., and M.J. Belmont. 1993. “Motivation in the Classroom: Reciprocal Effects of
Teacher Behavior and Student Engagement Across the School Year.” Journal of Educational
Psychology, 85: 571-581.
Skinner, Ellen A., James G. Wellborn, and James P. Connell. 1990. “What It Takes to Do Well in
School and Whether I’ve Got It: A Process Model of Perceived Control and Children’s Engagement and Achievement in School.” Journal of Educational Psychology, 82: 22-32.
Skinner, Ellen A., Melanie Zimmer-Gembeck, and James P. Connell. 1998. “Individual Differences
and the Development of Perceived Control.” Monographs of the Society for Research in Child
Development 63, 2-3: 1-220.
Smerdon, Becky A. 1999. “Engagement and Achievement: Differences Between African-American
and White High School Students.” Research in the Sociology of Education and Socialization,
12: 103-134.
Steinberg, Laurence, with B. Bradford Brown and Sanford M. Dornbusch. 1996. Beyond the Classroom: Why School Reform Has Failed and What Parents Need to Do. New York: Simon and
Schuster.
Turner, Julianne C., Pamela K. Thorpe, and Debra K. Meyer. 1998. “Students’ Reports of Motivation and Negative Affect: A Theoretical and Empirical Analysis.” Journal of Educational Psychology, 90: 758-771.
Wasley, Patricia A., Michelle Fine, Matt Gladden, Nicole E. Holland, Sherry P. King, Esther Mosak,
and Linda C. Powell. 2000. Small Schools, Great Strides: A Study of New Small Schools in
Chicago. New York: Bank Street College of Education.
Wigfield, Allan, and Rena D. Harold. 1992. “Teacher Benefits and Children’s Achievement SelfPerceptions: A Developmental Perspective.” Pages 95-121 in Dale H. Schunk and Judith L.
Meece (eds.), Student Perceptions in the Classroom. Hillsdale, NJ: Lawrence Erlbaum.
Willms, J. Douglas (ed.). 2002. Vulnerable Children. Edmonton: University of Alberta Press.
Yowell, Constance M. 1999. “The Role of the Future in Meeting the Challenge of Latino School
Dropouts.” Educational Foundations, 13: 5-28.
40

About MDRC
MDRC is a nonprofit, nonpartisan social policy research organization dedicated to learning what works to improve the well-being of low-income people. Through its research
and the active communication of its findings, MDRC seeks to enhance the effectiveness
of social and education policies and programs.
Founded in 1974 and located in New York City and Oakland, California, MDRC is best
known for mounting rigorous, large-scale, real-world tests of new and existing policies
and programs. Its projects are a mix of demonstrations (field tests of promising new program approaches) and evaluations of ongoing government and community initiatives.
MDRC’s staff bring an unusual combination of research and organizational experience to
their work, providing expertise on the latest in qualitative and quantitative methods and
on program design, development, implementation, and management. MDRC seeks to
learn not just whether a program is effective but also how and why the program’s effects
occur. In addition, it tries to place each project’s findings in the broader context of related
research — in order to build knowledge about what works across the social and education
policy fields. MDRC’s findings, lessons, and best practices are proactively shared with a
broad audience in the policy and practitioner community as well as with the general public and the media.
Over the years, MDRC has brought its unique approach to an ever-growing range of policy areas and target populations. Once known primarily for evaluations of state welfareto-work programs, today MDRC is also studying public school reforms, employment
programs for ex-offenders and people with disabilities, and programs to help low-income
students succeed in college. MDRC’s projects are organized into five areas:
•

Promoting Family Well-Being and Child Development

•

Improving Public Education

•

Promoting Successful Transitions to Adulthood

•

Supporting Low-Wage Workers and Communities

•

Overcoming Barriers to Employment

Working in almost every state, all of the nation’s largest cities, and Canada and the
United Kingdom, MDRC conducts its projects in partnership with national, state, and
local governments, public school systems, community organizations, and numerous private philanthropies.

