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Table 2.6. 
 Longitudinal studies of teacher support (and similar constructs) as predictors of changes in engagement during middle 
school. 
Article Grade/age 

at T1;  
time span 

Resource Findings type: summary 

Bowen et al., 
2008 
 

6th-7th 
graders; 
1 year. 

- SR teacher support: teachers listen to 
me, help me, respect me care, expect me 
to do my best, praise effort, take time.  
- SR school satisfaction: feelings of 
liking school and getting good 
education; student needs prioritized; 
teachers like youth and can be trusted. 
 

Change over time (multiple regression): Teacher support and 
school satisfaction were not significant unique predictors of 
change in school engagement from one year to the next, 
controlling for demographic factors and 13 other contextual 
supports.  

Kindermann, 
2007 

 

6th graders; 
fall to 
spring. 

SR combined parent involvement and 
teacher involvement: perceived 
availability, caring, warmth, & 
affection. 
 

Change over time (SEM): Fall SR combined teacher and parent 
involvement uniquely --> Δ from Fall to Spring in TR eng, 
controlling for peer group engagement, gender, math 
achievement, and peer group characteristics. 

Jang et al., 
2012 

8th graders; 
beginning, 
middle, end 
of semester. 

SR teacher autonomy support: teacher 
provides choices, listens to/ understands 
/considers student’s perspective, 
encourages questions, conveys 
confidence in student. 
 

Change over time (SEM): In mediation model, T1 autonomy 
support positively correlated with T3 SR eng, but no significant 
direct path from T1 autonomy support to T3 eng after 
controlling for T1 and T2 eng and T2 autonomy (i.e. 
relationship was fully mediated by autonomy.)  

Pitzer & 
Skinner, 
2017 

4th-7th 
graders;  
fall to 
spring. 

SR teacher support:  
- warmth vs. rejection,   
- structure vs. chaos,  
- autonomy support vs. coercion. 
 

Change over time (regression): Fall SR teacher support and 
each of its subcomponents (warmth, structure, autonomy 
support) --> Δ from fall to spring in SR eng. 
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Ruzek et al., 
2016 

6th graders;  
fall to 
spring.  

 -Observed teacher emotional support in 
classroom (CLASS-S; Pianta et al., 
2011): Positive climate (positive, warm 
interactions), teacher sensitivity (to 
student emot & academic needs), regard 
for adolescent perspectives (autonomy 
support, peer time).  
- SR opportunity for autonomy in class: 
students have choices, share leadership; 
teacher considers student interests. 

Change over time (path models): Two models tested winter 
autonomy support or winter peer involvement, respectively, as 
mediators for link from fall teacher support -> spring SR beh 
eng. Controlled for fall eng, fall levels of mediator (autonomy 
support or peer involvement), fall mastery goals, demographic 
& school factors. 
- Winter SR autonomy support  --> Δ from fall to spring in SR 
beh eng, controlling for fall teacher support (and all covariates).
- Significant direct effect for fall observed teacher support  --> 
spring eng, above and beyond significant indirect effects 
through autonomy support / peer involvement (and all 
covariates). 
-No significant indirect effect on eng via perceived 
competence. 

Simons-
Morton & 
Crump, 2003 
 

6th graders; 
fall to 
spring 

SR School climate: mixed teacher 
support (at least one teacher would help, 
rules enforced fairly) & peer climate 
(student likes other kids, students 
respect each other.)

Change over time (multiple regression): SR school climate 
marginally significant in uniquely --> Δ in SR eng from T1 to 
T2, controlling for school, race, gender, depression, and SR of 
parent involvement, perceived competence, social competence.  

Skinner et 
al., 2008 

6th graders;  
fall to 
spring.  

SR & TR teacher support: involvement 
vs. hostility; structure vs. chaos; 
autonomy support vs. coercion. 

Change over time (separate regressions): SR teacher support --> 
Δ from fall to spring in beh and emot eng (positively), and beh 
and emot disaf (negatively). 
TR teacher support --> Δ from fall to spring in beh eng.  

Vollet et al., 
2017 

4th-7th 
graders;  
fall to 
spring 

SR teacher involvement: affection, 
availability, dependability. 

Change over time (SEM): SR teacher involvement uniquely --> 
Δ from fall to spring in TR eng, controlling for peer eng, 
gender, and peer group size and stability. 

Note. SR = student-report. Eng = engagement; disaf = disaffection; beh = behavioral; emot = emotional; "--> Δ " indicates that 
resource significantly predicted changes in outcome, controlling for prior levels of outcome. Unless otherwise mentioned, all 
associations in the expected directions: higher levels of teacher support associated with higher engagement and lower 
disaffection. 
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Skinner and colleagues (2008) found that students’ reports of combined warmth, 

structure, and autonomy support predicted improvements in four components of 

engagement from fall to spring. For one of these components (behavioral engagement), 

the effects of teacher support were significant even after controlling for a combined 

measure of relatedness, competence, and autonomy; effects on the other three 

engagement components were fully mediated by the SSPs. Skinner and colleagues also 

found that teachers’ reports of their provisions of teacher support predicted improvements 

in one of the four components of their students’ engagement (behavioral engagement) 

from fall to spring; this effect, however, was fully mediated by student-reported teacher 

support. 

A fifth study examined the role of teacher support on changes in engagement from 

the beginning to the end of one semester. Jang and colleagues (2012) examined the 

mediated effect of autonomy support on end-of-term engagement. Students’ reports of 

autonomy support at the beginning of the term were significantly correlated with their 

engagement levels at the end of the term, but this association was fully mediated by 

autonomy. 

The sixth study (Ruzek et al., 2016) also investigated a form of autonomy support. 

Students reported on opportunities for autonomy in their class, such as the extent to 

which students generally get to help with decision-making and make choices, and 

whether the teacher incorporates student interests into lesson plans. They found that 

increases in student-rated opportunities for autonomy from fall to winter uniquely 

predicted shallower declines in engagement from fall to spring, above and beyond the 
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effect of observed teacher support in the fall. 

Other forms of teacher support. In addition to the research on teacher’s support 

of students’ SSPs, three studies examined alternative conceptualizations of teacher 

support. Simons-Morton and Crump (2003) assessed students’ reports of teacher support 

at school (and peer climate at school) in a measure of school climate. Perceptions of a 

supportive school climate were marginally significant in predicting less-steep declines in 

engagement a year later, after controlling for perceived competence, parent involvement, 

and other covariates.  

Bowen, Rose, Powers, and Glennie (2008) tested two measures related to teacher 

support. Students reported on their school satisfaction (a measure that tapped both 

satisfaction and perceptions that teachers at the school were supportive) and teacher 

support (teachers’ provisions of encouragement, help, high expectations, caring, and 

respect). In a model that tested the simultaneous unique effects of 15 different contextual 

support variables, neither measure of teacher support uniquely predicted changes in 

engagement from one year to the next. No zero-order correlations or other information 

about the direct association between teacher support and later engagement was reported, 

and the meaning of these non-significant unique effects (when controlling for over a 

dozen other support variables) is not clear.  

Finally, the previously mentioned study by Ruzek and colleagues (2016) also 

investigated observer-rated measures of teacher support. Raters assessed teacher and 

student behavior in categories that overlap with elements of warmth (shared positive 

affect and positive comments), structure (teacher noticing student difficulties, students 
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seeking teacher’s help and having their problems resolved), and autonomy support 

(mutual listening, teacher acknowledging student emotions, encouraging student 

opinions, and connecting content to student’s lives). Ruzek and colleagues found that 

students with higher levels of teacher support showed less-steep declines in engagement 

from fall to spring. In one model, observed teacher support in the fall uniquely predicted 

changes in engagement from fall to spring, above and beyond the effects of peer support. 

Additionally, in the previously mentioned model, observed teacher support in the fall 

uniquely predicted smaller declines in engagement from fall to spring, even after 

controlling for student-rated opportunities for autonomy in the fall and in the winter. 

Role of family and parent support. Although less-proximal than teachers, 

support from families should help shape student’s academic engagement in multiple 

ways. Along with providing directed support for students SSPs, families and parents can 

also promote engagement in other ways, including via their parenting style (e.g., setting 

and enforcing the reasonable limits that help students develop a sturdy sense of 

competence), and by modeling a belief in the value of school. Eight studies explored the 

role of family support (and similar constructs) as a longitudinal resource for engagement 

during middle school (see Table 2.7). 
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Table 2.7. 
Longitudinal studies of parent support (and similar constructs) as predictors of changes in engagement during middle school.

Article Grade/age 
at T1;  
time span 

Resource Findings type: summary 

Bowen et al., 
2008 

6th-7th 
graders; 
1 year 

-SR family togetherness: time spent 
together, enjoyment, care/love, support 
during difficult times, work together to 
solve problems, talk openly and listen. 
- SR parent support: encouragement, 
affection, time. 
- SR home academic environment: 
discussed school and personal issues with 
adult in home. 
-SR parent educational support: help & 
encourage with school, set limits. 
-SR parent expectations: would be very 
upset if misbehaved/did poorly at school

Change over time (HLM): T1 SR Family togetherness 
uniquely --> Δ from T1 to T2 in SR emotional engagement, 
controlling for demographic factors and 13 other contextual 
supports.  
Other family supports n.s. unique predictors.  

Grolnick et 
al., 2014 

6th graders;  
1 year 

SR parent structure & autonomy support, 
coded from structured interview. 
- Structure: clear, consistent expectations; 
rules have predictable consequences, 
rationales, parent has authority re: 
decision-making/consequences. 
- Autonomy support: understand (vs. 
ignore/ridicule) child perspectives when 
disagree; In rule-making, consider child's 
input, permit ongoing discussion, give 
choices about how to follow rules.

Change over time (HLM): T1 SR parent structure uniquely --> 
Δ from T1 to T2 in SR engagement, controlling for 
demographic variables and SR parent autonomy support. 
T1 Parent autonomy support not significant unique predictor. 
 
In mediation model, T1 SR structure --> Δ T2 eng mediated 
by perceived competence; direct effect for structure -> eng not 
significant.  
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Janosz, et 
al., 2008 

7th-9th 
graders;  
3 years, 
zipped to 
form 7th to 
11th grade 
trajectories 

SR parental support for schooling: how 
frequently parents encourage, help with 
schoolwork 
 

Multiple trajectories: In logistic regression, SR parent 
educational support in 7th-9th grade not a significant predictor 
of 7th-11th grade trajectory membership (vs. normative 
group). However, lower levels of parent educational support 
corresponded with less-adaptive 7th-11th grade engagement 
trajectory groups: highest levels of parent support in highest 
engagement group, lowest levels of parent support in two 
groups with lower engagement trajectories.

Kindermann, 
2007 
 

6th graders; 
fall to spring 
 

SR combined parent involvement and 
teacher involvement: perceived 
availability, caring, warmth, & affection. 

Change over time (SEM): Fall SR combined teacher and 
parent involvement uniquely --> Δ from Fall to Spring in TR 
eng, controlling for peer group engagement, gender, math 
achievement, and peer group characteristics. 

Roebrock & 
Koning, 
2016 

12 years old; 
 every year 
until age 15 

SR parental support: how easy for child to 
talk to parental figures about worries. 
Divided into high- and low-parent support 
groups using median split.  

Multiple trajectories (median split, t-tests): Levels of 
engagement at all four time points significantly higher for 
group with high T1 parent support compared to group with 
low T1 parent support.  

Simons-
Morton & 
Chen, 2009 

6th graders; 
surveyed 5 
times until 
9th grade 

-SR parent involvement: knowledge about 
student’s friends, interests, activities, 
health habits, free time, school; 
- SR parent monitoring: would find out if 
misbehaved, checks up on student, expects 
hard work at school, believes in consistent 
rules; 
- SR parent expectations: how upset would 
be if student engaged in problem 
behaviors (drinking, smoking, sent to 
office, disrespect teacher, get in fight, did 
poorly on test)

Growth curves: In parallel 6th-9th grade growth curves, slopes 
of growth curves for SR parental involvement, monitoring, 
and expectations were related positively to the slope of SR 
eng, controlling for demographic factors. (Intercepts not 
significantly related to eng slope.) 
In models that also included the relationship of the slope of 
perceived competence with the slope of engagement, the 
relationship of the slopes of parent involvement and 
monitoring were no longer significantly related to the slope of 
engagement, suggesting mediation by competence; the slope 
of parent expectations was still positively and significantly 
related.

Simons-
Morton & 
Crump, 2003 

6th graders; 
fall to spring 

SR parent involvement: how much parent 
knows about student (see description for 
Simons-Morton & Chen, 2009,above.) 

Change over time (multiple regression): SR parent 
involvement uniquely --> Δ in SR eng from T1 to T2, 
controlling for school, race, gender, depression, and SR of 
school climate, perceived competence, social competence.  
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Wylie & 
Hodgen, 
2012.  

10 years old;  
every 2 years 
until age 16 

 - SR good communication in family: 
parents can tell when upset, ask about 
school check on homework completion; 
student tells family about schoolwork, 
troubles, hopes and plans; does interesting 
things with parents. 
- SR inclusion in family: is treated fairly, 
expectations are fair, feelings respected; is 
comfortable at home; gets help when 
needed vs. others too busy. 
- SR pressure from family: parents want to 
change student, want to control every 
action, expect too much, worry too much 
about friend activity; home is friendlier if 
just do what parents want; parents have 
problems so don't bother them with own; 
need more privacy. 
- PR friction in family dynamics: is trying 
hard to change things about student, home 
would be friendlier if student would do as 
they were told, privacy is source of 
friction with student; is a lot of friction in 
home; students' friends have too much 
freedom (vs. trust student to behave when 
with friends, like their friends, see friends 
as positive influence on student).

Multiple trajectories: Compared to the trajectory group with 
the highest engagement levels, students in the higher 
engagement groups reported more good communication and 
inclusion; students in lowest engagement trajectory group 
reported more pressure from family and their parents reported 
more friction in family dynamics. 

SR = student-report, PR = parent-report. Eng = engagement; disaf = disaffection; beh = behavioral; emot = emotional;  "--> Δ " indicates 
that resource significantly predicted changes in outcome, controlling for prior levels of outcome. Unless otherwise mentioned, all 
associations in the expected directions: higher levels of teacher support associated with higher engagement and lower disaffection.
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Parent warmth, structure, and autonomy support. Two studies examined 

parents’ support for students’ needs as conceptualized in SDT. As mentioned previously, 

Kindermann (2007) found that a joint measure of parent and teacher involvement 

uniquely predicted shallower declines in engagement from fall to spring.  

In a second study, Grolnick, Raftery-Helmer, Flamm, Marbell, and Cardemil (2014) 

coded structured interviews with children for aspects of parent autonomy support (when 

discussing rules, parent considers child’s input, allows discussion, and gives choices in 

how to follow rules; communicates understanding of child’s perspective when disagree) 

and autonomy-supportive structure (rules are clear and consistent, with predictable 

consequences; parents maintain leadership in enforcing rules, and provide rationales for 

rules). Sixth-grade parent structure uniquely predicted reduced declines in engagement 

from sixth to seventh grade. Autonomy support was not a unique predictor, but was 

significantly correlated with seventh-grade engagement.   

Other forms of family support. Six studies examined other conceptualizations of 

parent and family support as potential resources for engagement. Janosz and colleagues 

(2008) assessed parents’ support for school with items tapping the frequency of parents’ 

encouragement and help with school-related issues (drawn from a measure of parents’ 

school involvement; Deslandes, 1996; Epstein, Connors, & Salinas, 1993). Using a 

logistic regression, the authors tested whether parent support (at the beginning of the 

study) could predict which engagement trajectory group students belonged to. Although 

there was not a significant effect, the trajectory group with the highest estimated levels of 

engagement from seventh to 11th grade also had the highest levels of parent support, and 
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the “decreasing” trajectory group (which ended with the lowest engagement levels) had 

the lowest levels of parent support. Students in the “transitory increasing” trajectory 

group (whose engagement levels were very low in seventh grade but increased from 

seventh to ninth grade) also had low levels of initial parent support.   

Of the 15 contextual support variables tested in the previously-mentioned study 

by Bowen and colleagues (2008), five were measures of family support, and only one of 

these showed a significant unique effect. Students with higher levels of family 

togetherness (reports that people in home frequently support each other, give each other 

time and attention, listen to one another, work together on problems, etc.) showed 

shallower declines in engagement from one year to the next. The unique effects for the 

other family support measures (students’ reports of general parent support, parent 

educational support, parent school expectations, and home academic environment) were 

not significant. Again, as previously mentioned, the lack of zero-order correlations make 

these non-significant unique effects difficult to interpret.  

Wylie and Hodgen (2012) also assessed several components of family support, 

with more positive results. Two of these measures (student-reported pressure from family, 

and parent-reported familial friction) tapped concepts that overlap with parental coercion: 

parents’ trying to change the student, control their actions, and not trusting their child. 

Wylie and Hodgen found that students in the group with the lowest average engagement 

trajectory from ages 10 to 16 had the highest levels of pressure and friction. In contrast, 

students in trajectory groups with higher engagement levels reported higher levels of two 

positive family support variables: familial inclusion (student feelings of being treated 
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fairly and respected at home), and communication (e.g. student talks with parents about 

troubles, hopes, and dreams; parents can tell when is upset).  

Roebrock and Koening (2016) also used a measure tapping communication to 

assess parent support. They had students report how easy or difficult it was for them to 

talk to each of their parents about things that worry them, and split students into high- 

and low-parent support groups based on the results. The average engagement trajectory of 

the high-support group was significantly higher than that of the low-support group during 

all three years of middle school. 

Two studies, drawing from the same sample, used measures designed to capture 

behaviors associated with an authoritative parenting style. Simons-Morton and Chen 

(2009) used students’ reports of how much their parents knew about their lives as a 

measure of involvement. They also collected students’ reports of parental expectations 

(tapping how upset parents would be if the student engaged in various problem 

behaviors) and monitoring (tapping the likelihood of parents finding out if the student 

misbehaved, as well as parents’ expectations of hard work and sticking to rules). Using a 

series of conditional latent growth curves, they found that students who showed less-

steep declines in involvement, expectations, and monitoring from sixth to ninth grade 

also showed less-steep declines in engagement. In models that also controlled for the 

slopes of perceived competence, however, the slopes of involvement and monitoring 

were no longer significantly associated with the slope of engagement.  

Simons-Morton and Crump (2003) also tested the effect of parent involvement. 

They found students with higher parent involvement in the fall showed smaller declines 
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in engagement from fall to spring. In this study, the effect of involvement was uniquely 

significant, even after controlling for perceived competence and several other covariates.  

Role of peer support. Students’ peers (which can include their friends, peer 

groups, classmates, and schoolmates), although different from parents and teachers, can 

also support student engagement. First, because peers are generally not in a hierarchical, 

supervisory role, peers’ support for school may be less likely to hinge on providing clear 

structures or autonomy-supportive activities. Instead, their role may focus more on 

supporting relatedness to provide a sense of security, and avoiding rejection or hostility 

that would contribute both to feeling unsafe and having lessened energetic resources.  

Second, because peers are not in a role where they are expected to enforce school 

participation, support from peers should not help students internalize the value of 

learning activities unless those peers actually endorse and value schoolwork. Indeed, 

much of the evidence on peer influences on student engagement concerns peers’ 

scholastic (versus problematic) behavior. Four studies, however, did investigate the role 

of peer support (or related constructs) in explaining changes in engagement during 

middle school (see Table 2.8).    
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Table 2.8. 
 Longitudinal studies of peer support (and similar constructs) as predictors of changes in engagement during middle school.
Article Grade/ 

age at T1;  
time span 

Resource Findings type: summary 

Bowen et 
al., 2008 

6th & 7th 
graders; 
1 year 

- SR friend acceptance: non-endorsement 
of rejection & coercion items (friends 
pick on, don't respect; difficult to be self 
with friends; do things to gain friend 
popularity; submit to peer pressure) 
- SR friend support: friends' 
dependability, availability; felt closeness.

Change over time (HLM): T1 SR peer acceptance uniquely and 
negatively --> Δ from T1 to T2 in SR emotional engagement, 
controlling for demographic factors and 13 other contextual supports.  
Friend support not a significant unique predictor. 
Correlations were not reported. 
 

Ladd, 
Ettekal, 
& 
Kochen-
derfer-
Ladd, 
2017 

Kinder-
garten;  
every 2 
years until 
12th grade. 

SR peer victimization: frequency of 
classmates hitting, saying mean things 
to/picking on, badmouthing student to 
other students.  
 
Peer victimization trajectory groups: 
- Low = least victimization (other than 
non-victims, not analyzed). 
- Early = victimization from K-3rd 
grade;  
- Moderate/late = victimization from 4-
12th grade; 
- High/chronic = most victimization;  
 
 
  

Multiple trajectories: Used growth mixture modeling to find five groups 
for K-12th grade peer victimization trajectories; plotted trajectories of 
eng (SR of liking school, SR of desire to avoid school, TR of 
independent class participation) for each group from 6th-12th grade.  
High/chronic peer victimization group had lowest-ranked trajectories of 
6th-12th grade school liking and participation, and highest-ranked 
school avoidance trajectory.  
Low peer victimization group had highest-ranked trajectory of 6th-12th 
grade school liking and participation.  
Early victimization group (which had low victimization later) had 
lowest-ranked 6th-12th school avoidance trajectory.   
Piecewise growth curves n.s. slopes but corroborated rankings: Dummy 
code for belonging to high/chronic group (vs. low group): significantly 
negative effect for 12th grade intercepts of school liking and 
participation, significant positive for avoidance intercept. Belonging to 
moderate/late victimization group (victim in 4-12th grade) also 
significantly lower 12th grade participation.  
No significant 6th-12th grade slope effects, but, descriptively, 
high/chronic (vs. low) victimization group had positive slope 
coefficient for school avoidance whereas avoidance slope effects for all 
other groups were near zero (i.e. stable) or were negative.
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Ruzek et 
al., 2016 

Mixed 
grades, 
62% in 
middle 
school; 
fall, winter, 
& spring of 
1 year 

SR Classmate support for relatedness: 
peers in class respect vs. pick on student, 
how many peers does vs. does not get 
along with. 

Change over time (path model): Winter SR classmate support --> Δ 
from fall to spring in SR beh eng, controlling for fall peer involvement, 
demographic & school variables, and observed fall teacher support. 

Simons-
Morton 
& 
Crump, 
2003 
 

6th graders; 
1 year. 

SR School climate: mixed teacher 
support (at least one teacher would help, 
rules enforced fairly) & peer climate 
(student likes other kids, students respect 
each other.) 

Change over time (multiple regression): SR school climate marginally 
significant in uniquely --> Δ in SR eng from T1 to T2, controlling for 
school, race, gender, depression, and SR of parent involvement, 
perceived competence, social competence. 

SR = student-report, TR = teacher-report. Eng = engagement; disaf = disaffection; beh = behavioral; emot = emotional;   
"--> Δ " indicates that resource significantly predicted changes in outcome, controlling for prior levels of outcome. Unless 
otherwise mentioned, all associations in the expected directions: higher levels of teacher support associated with higher 
engagement and lower disaffection.
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Peers’ provision of need support. One study provides evidence for peers’ support 

of an SSP as a resource for engagement. Ruzek and colleagues (2016) assessed classmate 

support for relatedness using students’ reports of how many classmates respect, listen to, 

and get along with the student, versus how many tease, pick on, and do not get along with 

the student. The authors found that students who reported increases from fall to winter in 

their levels of classmate support also had smaller declines in engagement from fall to 

spring (above and beyond the effect of fall observed teacher support). 

Other forms of peer support. Three studies examined peers’ provision of support 

in some form. As mentioned previously, Simons-Morton and Crump (2003) found a 

marginally-significant unique effect for school climate, which included perceptions of 

respect among students as well as support from teachers. Students who perceived more 

supportive climates had smaller declines in engagement from one year to the next.  

Of the fifteen contextual variables tested in Bowen and colleagues’ (2008) study, 

two assessed peer support. A measure of perceived friend support (friends’ dependability 

and emotional availability, felt closeness) did not have a significant unique effect on 

engagement a year later. A measure of friend acceptance, however had a significant 

negative effect on changes in engagement. Students who strongly disagreed with 

statements about experiencing rejection (e.g. “picked on”) as well as acting under 

pressure (“doing things I really do not want to do”, “difficulty being myself”) in the 

interest of status (“try hard to impress”) showed slightly steeper declines in engagement 

from one year to the next when controlling for the 14 other contextual supports. It is 

possible that, after controlling for actual friend support, this measure’s combination of 
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lack-of-rejection items with items approximating status-based introjection captured 

something about popularity and status dynamics (which, feasibly, could hurt engagement) 

rather than peer acceptance in and of itself. As mentioned previously, however, because 

of the number of contextual variables included in the same model and the absence of any 

reported zero-order associations, this effect is difficult to interpret.  

One additional study assessed the opposite of peer support. Ladd and colleagues 

(2017) found that peer victimization (frequency of classmates hitting, picking on, saying 

mean things to, and/or badmouthing the student) was a clear hindrance to engagement. 

The authors used growth mixture modeling to find five distinct trajectories of peer 

victimization from kindergarten to 12th grade. Using piecewise growth modeling to 

compare the engagement growth curves of a low-victimization group with higher-

victimization groups, they found that students with high, chronic peer victimization had 

significantly worse sixth-12th grade engagement trajectories. Their levels of school liking 

and independent participation were lower and feelings of school avoidance were higher, 

as shown in their 12th grade intercepts. Additionally, although the difference in slopes was 

not significant, the high chronic group was the only group to have a positive slope for 

school avoidance from sixth to 12th grade.  

Peers’ endorsement of school vs. problem behavior. Although there is limited 

evidence on the effects of peer support itself on engagement, additional evidence on the 

importance of peers in explaining changes in relationships comes from studies exploring 

peers’ behavior and attitudes. Six studies assessed constructs related to students’ peers’ 

endorsement of school versus their endorsement of problem behavior. Of these, three 
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studies found that some aspect of students’ peers’ commitment to school was linked to 

better engagement for those students.  

Janosz and colleagues (2008) found that students’ perceptions of their closest 

friends’ school investment (whether the friends love school, work hard, and find it 

important, versus talk about dropping out or have repeated a grade) differed among 

engagement trajectory groups, with students in the group with the highest average 

trajectory of engagement reporting the highest levels of friends’ school investment, and 

students in groups with lower or unstable engagement trajectories showing lower levels 

of friend investment. Specifically, students with higher levels of friend investment at 

baseline were significantly more likely to belong to the normative group (which had the 

second-highest engagement levels and was used as a reference group) than to the stable 

low-moderate group, or to three of the four unstable engagement trajectory groups—all 

of which had lower engagement levels than the normative group.  

Kindermann (2007) found that students with more highly-engaged peer groups in 

the fall showed smaller declines in their own engagement from fall to spring, above and 

beyond the effect of combined fall teacher and parent involvement. Vollet and colleagues 

(2017) found a similar effect: when students’ peer groups were more highly engaged in 

the fall, those students showed less-steep declines in their own engagement from fall to 

spring, even after controlling for the effect of teacher involvement. In a separate model, 

however, the effect of peer group engagement was only marginally significant after 

controlling for a significant teacher-peer interaction such that the effect of peer 

engagement was stronger for students with lower teacher support levels. 
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Three studies examined some aspect of peers’ endorsement of behaviors that 

might interfere with school. Wylie and Hodgen (2012) found that students in trajectory 

groups with lower engagement levels reported that their friends engaged in more risky 

behavior (e.g. smoking, drinking, thinking sex before age 16 is okay, skipping school, 

getting trouble at school). Bowen and colleagues (2008) did not find a significant unique 

effect on engagement for friends’ problem behavior (friends are not engaged in criminal 

behaviors, and do perform well at school) when controlling for 14 other contextual 

variables; as previously mentioned, these findings are difficult to interpret. Finally, using 

latent conditional growth curve models, Simons-Morton and Chen (2009) found that 

students who reported increases in their friends’ problem behavior (drinking, bullying, 

fighting, lying to parents, graffiti, cheating, disrespecting teachers) also showed steeper 

decreases in engagement across middle school.  
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Summary of Longitudinal Effects of Personal and Interpersonal Resources on 

Engagement 

Collectively, these studies show that relatedness, competence, autonomy, teacher 

support, parent support, and peer support (and related constructs) can explain changes in 

engagement during middle school. Although there were also frequent cases when 

resources did not explain changes in engagement, especially among the longer-term 

studies, these non-significant findings, in and of themselves, were informative. In a 

similar vein, although the majority of evidence comes from shorter-term studies of 

engagement change, the patterns of significant and non-significant findings in shorter- 

and longer-term studies help clarify the extent to which these resources are promising 

candidates for explaining multi-year changes in trajectories. After a synthesis of these 

short- and long-term effects, and of patterns underlying significant vs. non-significant 

findings, I then summarize the preliminary evidence on the extent to which resources 

might explain membership in multiple different trajectories of engagement during middle 

school. 

Resources explaining short- and long-term changes in engagement. Because 

the focus of this study is explaining three-year trajectories, the findings from studies that 

explained longer-term changes in engagement were of most interest. Most relevant, to 

this end, were three studies that examined engagement over multiple years (Simons-

Morton & Chen, 2009; Skinner et al., 1998; Wentzel, 1997). Although each study 

produced some non-significant findings, they nonetheless found that resources similar to 

competence, autonomy, and parent support significantly predicted either multiple-year 
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changes in engagement, or the rate of change in multiple-year engagement growth curves. 

(See Tables 2.4, 2.5, and 2.7 for details.)  

Next most relevant were four studies that examined changes in engagement from 

one year to the next (Bowen et al., 2008; Da Laet et al., 2016; Elmore & Huebner, 2010; 

and Grolnick et al., 2014; see Tables 2.3, 2.6, and 2.7 for details.) In these studies, a 

majority of the findings were not significant, but these null findings may have had more 

to do with study’s designs and measures than they did with their time-spans. Three of the 

studies reported only weak concurrent correlations between their measures of 

engagement and resources; cross-time correlations were weaker still. (The fourth study 

did not report correlations.) All four studies also tested the unique effects of resources, 

rather than testing resources individually, which was a common trend among non-

significant findings. Even with these issues, they showed that constructs similar to 

relatedness and family support could predict changes in engagement one year later.  

The remaining eight studies examined within-year changes in engagement (see 

Tables 2.3 through 2.7). These studies showed that all six resources (i.e. relatedness, 

competence, autonomy, teacher support, parent support, and peer support) significantly 

predicted changes in engagement within one school year. These shortest-term studies also 

had a much higher proportion of significant (vs. non-significant) findings than did the 

longer-term studies, which, at first glance, does not bode well for their applicability to the 

current study. On closer examination, however, the measures and analytic techniques of 

these studies may simply have been more conducive to producing significant findings. 

When considering the extent to which studies reported weak engagement-resource 
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correlations, and whether they tested effects uniquely, null findings occurred at very 

similar rates in the within-year and cross-year studies. That is, there was nothing to 

suggest that the within-year findings would not also hold true if tested in the longer term.  

Understanding non-significant findings. There were a variety of patterns 

(discussed in detail in the previous sections) that helped account for non-significant 

findings; most of these had to do with the similarity or proximity of the resource 

measures and engagement measures5. Although these trends helped explain the null 

findings, no one of these trends ruled out significant findings: resources significantly 

explained changes in engagement despite each of them. Trends among the resources were 

similarly non-determinative. In any given individual analysis, if only one SSP was 

significant, it was usually autonomy, and if only one contextual resource failed to reach 

significant (a null finding), it was usually peers. When considering all findings as a 

whole, however, there were also several null findings for autonomy – no fewer for the 

other SSPs, and the total number of null findings for peer support was no greater than for 

 
5 Non-significant findings were more common when resource measures were less similar to the 

measures of engagement in terms of reporter (e.g. teacher/parent versus student), domain (e.g. home versus 

school), and placement in the SSMMD (e.g. contextual supports versus SSPs). Non-significant findings 

occurred somewhat more often when sub-components of resources and/or engagement were analyzed 

separately than when the constructs were analyzed as a whole. Similarly, null findings were somewhat 

more common when engagement measures reflected specific characteristics (that resources might not easily 

change) without more general-experience items to anchor the scale (e.g. characteristics of the class in 

Wentzel, 1997; specific disaffected behaviors in Elmore & Heubner, 2014; or specific disaffected emotions 

in Skinner et al., 2008). 
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the other contextual supports.  

The only pattern that consistently explained null findings was, as mentioned, 

when the effects of two or more resource were tested uniquely in the same model. Two 

trends were fairly consistent when certain resources were entered into the same model. 

First, if the same resource category was represented by multiple measures,6 usually only 

one was uniquely significant7 suggesting that the categorization of these six resources 

shows promise as a way to parse the particular active ingredients in changing 

engagement. Second, when multiple regressions were used to see which variables 

uniquely explained variance in engagement, contextual supports were usually not 

significant predicators above and beyond the effects of the SSPs, offering support for the 

SSMMD’s proposed causal structure of contexts supporting engagement by way of SSPs 

(i.e. that SSPs mediate contexts).   

In cases when unique effects produced truly counter-intuitive unique findings8, 

these were usually accompanied by some indication of suppression in the model due to 

multicollinearity among multiple similar measures. At the same time, subtle indicators of 

multicollinearity occurred even when it was tested and ruled out, or would not be 

 
6 E.g. teacher relatedness DaLaet et al., 2016; Family support in Bowen et al., 2008. 

7 Unless capturing different domains, as in Furrer & Skinner, 2003. 

8 For example, perceived competence not being a significant predictor when tested uniquely with 

social competence in Simons-Morton & Chen, 2009, or the findings from Bowen et al., 2008 that friend 

acceptance was a negative predictor, teacher support was not significant, and school satisfaction was not 

significant despite tapping similar concepts as the study’s engagement measure. 
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suspected9. In these cases, multicollinearity may be less of a methodological misstep and 

more of a message saying, in effect, these resources really do share variance in explaining 

engagement, and if only one resource must account for the entire contribution, it will 

have to “borrow” variance from the others. In these instances, a “unique” effect may be a 

misnomer because explaining changes in engagement really may, in some cases, 

necessarily involve multiple resources in conjunction. More studies are needed, then, 

whose methodologies allow examining the effects of multiple resources in conjunction, 

rather than in competition (as is done by testing unique effects using multiple regression). 

Different longitudinal processes. A final pattern that emerged from examining 

non-significant findings was that initial resource levels and changes in resources could 

both predict changes in engagement, but that findings from the two methods differed 

somewhat. First, three studies found that it was the extent to which resources changed 

(instead of their levels, per se) that explained changes engagement. Jang and colleagues 

(2012) found that it was not how much autonomy students started with but the changes in 

autonomy that impacted their later engagement. In one of the rare times when two 

measures of the same resource were uniquely significant (Ruzek et al., 2014), one was 

changes in teacher support (vs. initial levels of teacher support). Skinner and colleagues 

(1998) found that some aspects of perceived control explained changes in engagement 

trajectories via their changes, and others via their initial levels.  
 

9 Wentzel, 1997, found negative regression coefficients for resources that had positive correlation 

coefficients (though none of these were significant); Skinner et al., 2008 found that neither SSPs nor 

teacher support predicted changes in one aspect of engagement; both were significant predictors when not 

uniquely tested. 
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Second, although the majority of the studies offer evidence that initial levels of 

resources can predict later changes in engagement, two studies in particular inform the 

potential of resources to “launch” multiple-year changes in trajectories. These two studies 

(Skinner et al., 1998; Wentzel, 1997) provide evidence that resources at sixth grade can 

predict multiple-year changes in engagement. This suggests that, to the extent that sixth 

grade or some other period might be a potential key time window in middle school, 

resource levels at this time may be able to explain the “launching” of trajectories across 

middle school. 

Findings on resources predicting changes in engagement: Implications and 

critiques. Together, these finding show that the selected personal and interpersonal 

resources show promise as candidates for explaining multi-year engagement trajectories. 

The patterns explaining null findings may reveal something about the nature of how 

engagement changes – with multiple resources in conjunction. Although not every 

resource was represented in longer-term findings (peer support and teacher support only 

had significant within-year findings10), there was evidence that every resource mattered, 

and there was no indication that shorter-term findings might not also hold true in longer-

term studies. Moreover, there was some evidence that these resources support 

engagement as hypothesized in the SSMMD, in that these particular resources seemed to 

capture the active ingredients of personal and interpersonal supports for changes in 

engagement, and that contextual supports seemed to act via the SSPs. Finally, there was  

 
10 Peer support does have some long-term support in terms of the multiple-trajectory finding from 

Ladd et al., 2017, however, and the teacher affiliation effect in Elmore & Huebner, 2010, does speak to 

cross-year effects for teachers. 
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some evidence that there might be different processes through which resources foster 

changes in engagement (i.e. via initial resource levels or via changes in resources) 

At the same time, these findings demonstrate the need for future research that 

considers these trends. First, there is a need for more studies that test the effects of 

multiple resources in ways that consider their collective, instead of unique, effects. More 

studies are also needed that test the effects of resources on multiple-year changes in 

engagement, and do so using multiple possible support processes, investigating both 

initial levels and changes in resources as levers for shaping engagement.  

Current Evidence of Resources Distinguishing Multiple Trajectories of Engagement  

Although the majority of the evidence from these studies spoke only to normative 

changes in engagement, there was some evidence on the role of resources (relatedness, 

competence, autonomy, and support from teachers, parents, and peers) in explaining the 

development of multiple trajectories of engagement in middle school. The descriptive and 

significant findings from the few studies that assessed both multiple trajectories of 

engagement and personal or interpersonal resources sheds some light on the extent to 

which resources might explain membership in groups with different trajectories of 

engagement, and the possibility that resources might help explain periods of discontinuity 

and increased change in the development of these trajectories.  

Explaining membership in groups with parallel trajectories. The review of 

studies on multiple trajectories of engagement identified three common groups of 

students whose trajectories were relatively stable: a “normative” trajectory group, a 

“highest” trajectory group, and/or a “low-moderate” trajectory group. Two studies 
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provide evidence suggesting that resource levels can sufficiently distinguish groups of 

students who follow these parallel engagement trajectories (see Figure 2.4). In these 

studies, students with very low or very high overall resource levels during middle 

school11 had trajectories of engagement that were very similar to those in the “low-

moderate” and “normative” trajectory groups, respectively (see Figure 2.2; these common 

trajectories are also represented as the shaded regions in Figure 2.4).  Trajectories of 

engagement based on resource levels that were only moderately high or moderately low12 

differed slightly, but were similar enough that it seemed that they would both correspond 

to the same common trajectory group. These findings provide both descriptive and 

statistically significant evidence (see Figure 2.4) that resource levels can distinguish 

groups of students who follow meaningfully different parallel trajectories of engagement, 

but raise two questions: Why was it only extreme levels of resources that distinguished 

these trajectories, and why did very high resource levels not correspond to very high 

trajectories of engagement (i.e., similar to those in the “highest” trajectory groups)? In 

light of the unique-effect patterns in the regression analyses, it seems likely that multiple 

resources may be needed to explain membership in groups with very high trajectories of 

engagement13. 
 

11 Top and bottom 10% perceived control in Skinner et al., 1998; roughly the top and bottom 25% 

peer victimization (non-victims omitted) in Ladd et al., 2017.  

12 Parent support Roebrock and Koning, 2016; Emerging-moderate and early peer victimization 

groups in Ladd et al., 2017. 

13 Wylie & Hodgen, 2012, and Janosz et al., 2008, both found descriptively higher levels of 

resources in the “highest” trajectory than in the other parallel trajectories. Janosz and colleagues, however, 

did not find a significant effect, and Wylie and Hodgen did not test for significance. 
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Figure 2.4. Resources explaining different trajectories of engagement.  
For each trajectory grouping, the caption lists the study, the measure of engagement, and 
whether the trajectories showed significant or descriptive differences based on resource levels.  
Shading in background of each figure represents the ranges of “highest” (top, cross-hatched), 
“normative” (middle, vertical stripes), and “low-moderate” (bottom, diagonal stripes) 
trajectories from Li & Lerner, 2011; Janosz et al., 2008; and Wylie & Hodgen, 2012.  “Sig dif.” 
= significant difference found; “SR” = student-report; “TR” = teacher-report. 

Trajectories based on levels of resource Trajectory based on 
engagement levels 

Ladd et al., 2017; 
SR school liking; 
Sig dif.(12th grade intercepts)

Ladd et al., 2017; 
TR independent participation; 
Sig dif.(12th grade intercepts; 
low vs. emerging & high) 

 

Roebrock & Koning, 2016; 
SR emotional & behavioral; 
Sig dif.: t-tests. 

 

Skinner et al., 2008; 
SR emotional & behavioral; 
Difference not tested. 

Wylie & Hodgen, 2012;  
SR emotional & behavioral;
Difference not tested. 
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Explaining trajectories that change: declining “sinking sister ship” and 

“recovery” trajectory groups. Two studies explored whether resource levels 

distinguished groups of students who followed non-parallel trajectories of engagement. 

Although neither study showed statistically significant effects, both studies found that 

students with very high or very low resource levels had trajectories of engagement with 

descriptively different slopes (see Figure 2.5). Specifically, whereas the trajectories of 

engagement for students with high resource levels (parent support for education and low 

peer victimization) were parallel to the other stable trajectories; it was those students with 

very low resource levels who had trajectories of engagement that were characterized by 

decline and, for Janosz and colleagues (2012), tentative recovery.  

The possibility that low resource levels might accompany both “sinking sister 

ship” and “recovery” trajectories highlights a contradiction: when trajectories transition 

from “good” to bad” engagement levels, or vice versa, both “good” and “bad” initial 

resource levels are plausible. It is possible that low parent educational support at the start 

of secondary school, when coupled with that setting’s decreased oversight of students, 

could “launch” a trajectory of decreasing engagement. It is also possible that the recovery 

group’s initially low levels of parent support could explain their initially low engagement 

levels, but that subsequent increases in parent support prompted the recovery. Again, with 

these studies, it is not known whether resources shaped engagement changes at all, but 

the findings raise questions about the timing of resources’ links with engagement, and 

whether changing trajectories of engagement are accompanied by stability or change in 

resource levels.  
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Evidence on potential key time windows. None of the studies of multiple 

trajectories showed clear evidence that resources influenced instances of discontinuity in 

engagement trajectories. Descriptive findings by Ladd and colleagues (2017), however, 

suggested that they might play a role. These findings showed that sixth grade was a time 

of marked change in trajectories of engagement, and suggested that some combination of 

sixth-grade resource levels and fifth-to-sixth-grade resource changes in peer victimization 

could have “launched” descriptively diverging trajectories, even though the trajectories 

Figure 2.5. Resources explaining trajectories with different rates of change.  
For each trajectory grouping, the caption lists the study, the measure of engagement, 
and whether the trajectories showed significant or descriptive differences based on 
resource levels. Vertical lines represent beginning of sixth or end of eighth grade. “SR” 
= student-report. 

Trajectory based on levels of resource Trajectory based on engagement 
levels 

Ladd et al., 2017;  
SR school avoidance, reverse-coded. 
Non-significant difference between slopes,
Significant difference between 12th grade 
intercepts (low vs. high-chronic). 
 

 

Janosz et al., 2008; 
SR emotional, behavioral, & cognitive 
engagement. 
Non-significant difference in parent 
support levels when compared to 
normative trajectory (not pictured). 
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did not differ significantly in slope. Moreover, the timing of these potential means of 

influence (i.e., sixth-grade resource levels vs. resource changes) were not explicitly tested 

in any of the studies of multiple trajectories. Future studies are needed that actually test 

the different processes (i.e. initial levels, overall levels, and changes) by which resources 

might catalyze changing trajectories of engagement, and that look explicitly at how these 

processes play out during potential instances of discontinuity in trajectories of 

engagement.   

Implications and critiques. Collectively, these findings show that the six personal 

and interpersonal resources show promise in explaining membership in groups that show 

different trajectories of engagement during middle school. Current evidence shows that 

even one resource can explain differences between groups of students who follow 

different trajectories of engagement, but suggests that studies may need to assess the 

effects of multiple resources in conjunction in order to explain membership in certain 

engagement trajectory groups: those with very high levels of engagement, and those 

whose engagement levels show recovery or decline across middle school. Descriptive 

findings also suggest that multiple support processes (not only initial resource levels and 

overall resource levels, but also changes in resources) may be necessary to distinguish 

groups whose engagement trajectories show recovery and decline. Finally, studies are 

needed that explicitly test the role of personal and interpersonal resources in explaining 

potential windows of discontinuity in trajectories of engagement. The next chapter 

describes how this study seeks to fill some of these gaps in research.  
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CHAPTER 3. 

PURPOSE OF STUDY 

The purpose of this study is to shed light on patterns of motivational development 

across middle school, in order to help understand and promote students’ adaptive 

academic development during this important window. Specifically, this study uses three 

developmental approaches, focusing on normative trajectories, time windows, and 

alternative pathways of student engagement, to chart the progress of students’ motivation 

and achievement leading up to the end of eighth grade. These three complementary 

approaches are used to identify the pathways by which students do (and do not) reach the 

end eighth grade with high levels of engagement and achievement, and to discern the 

processes by which malleable personal and interpersonal resources can support those 

pathways. The reviews of research on normative trajectories of engagement, multiple 

trajectories of engagement, and resources explaining changes in engagement supplied 

information about the types of pathways and patterns that might be expected to emerge, 

and identified ways in which this study might contribute to the literature by filling gaps in 

the current research.  

Pathways of Engagement across Middle School 

To create a richer picture of motivational development during middle school, this 

study relied on three developmental approaches, focusing on normative trajectories, time 

windows, and alternative pathways of engagement, to portray students’ progress across 

the middle grades in a school that largely serves under-represented minority students. In 

addition to providing information about this understudied population, an important 
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contribution of the current study was to plot these trajectories, time windows, and 

alternative pathways using data that spans six time points, from fall of sixth to spring of 

eighth grade. Compared to typical studies, which usually rely on annual assessments, 

these more densely spaced measurement points allowed a finer grained analysis of 

change processes. In each of these approaches, we considered information not only about 

change over time, but also about the absolute level of students’ engagement, in order to 

gauge students’ progress toward the high levels of engagement they will need by the end 

of eighth grade in order to set them up for success in high school. In each approach, we 

also considered the corresponding effects on students’ academic performance during this 

period, since students will also need high levels of achievement in preparation for high 

school.  

Normative trajectories of engagement. The first approach utilized the most 

common way of conceptualizing and studying motivational development: the 

examination of normative trajectories of engagement. As noted in the review, previous 

research indicates that engagement trajectories during middle school are typically marked 

by declines, although they usually end at levels that still signal positive (above the 

midpoint) engagement. Previous research also indicates that, as a result, most students do 

not attain the truly “high” robust levels of engagement they will need by the end of eighth 

grade. At the same time, however, these studies also reveal significant individual 

variation in engagement trajectories, suggesting that some students may attain these high 

levels. Hence, the current study supplemented information about trajectories (direction 

and extent of change) with information about students’ absolute levels of engagement 
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(that is, whether levels are truly high, as indicated by each item used to measure 

engagement), in order to examine the proportion of students who attain the high levels of 

engagement that will be required by spring of eighth grade, if they are to be 

motivationally ready for high school. 

Previous research further suggested that individual differences in engagement 

trajectories predict students’ achievement, a hypothesis also examined in the present 

study by targeting students’ academic performance at the end of eighth grade. 

Information about the connections between students’ engagement trajectories during 

middle school and their academic performance at the end of eighth grade will also be 

supplemented by information about the absolute levels of students’ achievement (i.e., the 

extent to which grades indicate high academic performance as opposed to merely 

passing), in order to gauge the proportion of students who end eighth grade academically 

ready for high school. Information about absolute levels of achievement will also be 

combined with corresponding information about engagement, in order to assess the 

number of students who arrive at the end of middle school motivationally and 

academically ready for high school, that is, with high levels of both engagement and 

achievement. 

Key time windows for the development of engagement across middle school. 

The second approach to motivational development considers development as taking place 

in the spaces between a series of “stepping stones,” from time point to time point across 

middle school. Previous studies of normative trajectories of engagement suggested that 

students’ developmental pathways along these stepping stones are characterized, in many 
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cases, not only by continuous decline but also by “elbows,” that is, by pronounced drops, 

peaks, and/or valleys. These discontinuities could suggest potential key time windows: 

certain windows of time during which more motivational changes (either steeper declines 

or marked recovery) typically occur within students’ overall trajectories.  

The identification of key time windows in which discontinuities occur may be 

useful to educators or researchers in helping to locate specific developmental windows 

during which interventions may be especially important for sustaining or promoting 

students’ engagement. The design of most studies, however, does not include a 

sufficiently dense set of time points to pinpoint the precise timing of these discontinuities, 

and several studies reported estimated (instead of observed) levels, meaning that 

discontinuities could not be empirically discerned. Hence, there is currently no clear 

sense of exactly when such key time windows might occur, although the first year of 

middle school (i.e., across sixth grade) seems to be one likely candidate.  

Because these potential discontinuities have not been a focus of research on 

engagement trajectories to date, an important contribution of the current study is to 

identify key time windows, marked by bigger or smaller drops in engagement in terms of 

both by absolute level and direction of change from one stepping stone (or time point) to 

the next. From this perspective, any comparison between adjacent stepping stones may 

reveal the presence of a key time window (span of time with a marked loss or gain in 

engagement), or it may reveal relative stability. At the same time, these changes or 

stabilities occur at a certain absolute level. Stability may play out such that students 

maintain their “high” engagement levels (or their “lower” levels) from one stepping stone 
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to the next. Alternatively, key time windows may be times when students cross the 

threshold—either out of or into high levels of engagement. In this way, when information 

about both absolute level and direction of change are used to describe engagement during 

key time windows, they may serve to mark places where students reach or lose high 

engagement levels. These kinds of time windows may also be useful for charting changes 

in students’ achievement levels, and to investigate whether the timing of discontinuities 

in engagement and achievement correspond with each other. 

Alternative pathways of engagement. The third approach to motivational 

development focuses on the notion that students may take different pathways across 

middle school, some of which end in high engagement and achievement, and some of 

which do not. Previous research in this area suggests that a variety of engagement 

trajectories are possible, and the review of those studies identified several common kinds 

of trajectories, which can be distinguished from each other by both absolute level and 

direction of change over time.  One common group showed mostly high and stable levels 

of engagement (“highest”), and another stable group showed slightly lower but still 

positive levels (“normative”). The third common stable group, however, had levels that 

were not clearly positive (“low-moderate”). Moreover, two additional kinds of 

trajectories were characterized by change (as opposed to relative stability): one showed 

steep declines (“sinking sister ship”) and the other, notably, showed less-steep declines or 

“recovery.” The current study, because it uses six densely spaced time points, may 

contribute to this literature by adding more detail to the alternative pathways identified 

and shedding light on the presence of different shapes of trajectories (e.g., recovering or 
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declining.)  

Moreover, previous research provides some evidence that students whose 

trajectories ended with higher eighth-grade engagement levels also achieved better 

academic outcomes, suggesting that belonging to a group that shows a higher/recovering 

trajectory might also correspond with higher academic performance at the end of eighth 

grade. Hence, consistent with previous studies, the current study examines whether 

students who belong to these different engagement trajectory groups also differ in their 

achievement at the end of eighth grade. 

Personal and Interpersonal Resources  

As detailed in the previous chapter, research has accumulated demonstrating that 

the six theoretically-specified resources (relatedness, competence, autonomy, teacher 

support, parent support, and peer support) can predict changes in engagement. Patterns of 

findings from multiple regressions suggested that the resources seemed to function as 

theorized in that each of the self-system processes could make unique contributions to 

engagement, as could each of the interpersonal resources. A larger takeaway from studies 

using multiple regressions was that “unique” effects did not seem to authentically capture 

the ways that resources actually shape processes of engagement. Instead of operating 

individually, resources seemed to work in conjunction with each other. As a result, we 

decided to examine the effects of resources in ways that do not require their effects to 

compete with each other.  

Previous studies also suggested at least three different longitudinal processes by 

which resources might support engagement pathways: (1) via initial resource levels, in 
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which resources at the beginning of the trajectory “launch” subsequent trajectories of 

engagement, (2) via overall resource levels which provide ambient levels of support over 

the whole time the trajectory is unfolding, and (3) via changes in resource levels over 

time, in which gains or losses in resources correspond to gains or losses in engagement. 

(See Kindermann & Skinner, 1992, and Skinner et al., 1998, for further discussion of 

these processes.) For each developmental approach, we designed corresponding strategies 

to test the three longitudinal support processes, in order to examine the extent to which 

these resources can exert their collective effects and explain developmental changes in, 

and high ending levels of, engagement across the middle school years.  

Multiple resources and trajectories of engagement.  Findings from longitudinal 

studies examining the effects of resources on engagement provided some evidence for 

two of the support processes: Both initial resource levels and changes in resource levels 

have been linked to engagement trajectories, although they showed somewhat different 

effects. Most of these studies, however, examined only single resources or single support 

processes (i.e., either initial levels or changes), or examined changes within only one 

year, or from only one year to the next. Hence, an important contribution of the present 

study was to explore the role of all three kinds of support processes (i.e., initial levels, 

average levels, and changes) for all six resources over multiple years. Moreover, we were 

interested in the effects of resources not only on the direction and extent of change (as 

captured in engagement trajectories) but also on the absolute levels students reached by 

the end of eighth grade.  

Multiple resources and key time windows in engagement. Because research on 
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motivational development to date has not concerned itself with the identification of 

discontinuities in engagement, there is no empirical base from which to derive 

suggestions about the resources that might support students’ successful navigation of key 

time windows. Hence, an important contribution of the present study was to develop 

strategies for testing these support processes. Building on the previous discussion of key 

time windows, we were interested in examining whether resources differed for students 

whose engagement showed changes (i.e., gains or losses) versus stability from each 

stepping stone to the next, taking into consideration whether students were crossing into 

or out of “high” levels of engagement. To examine the functioning of the six resources, 

we wanted to see whether their corresponding support processes (initial levels, averages, 

or changes), would predict students’ patterns of movement across stepping stones.  

 Multiple resources and alternative trajectories of engagement. Findings from 

the few studies of alternative engagement trajectories that also included resources, when 

examined in conjunction with the few resource studies that also identified different 

engagement trajectories, suggested at least two support processes by which resources 

might predict students’ membership in different trajectory groups. Specifically, in some 

studies, students’ initial levels or overall levels of one resource could distinguish the 

engagement trajectory groups to which they belonged, such that those with higher levels 

of resources showed trajectories comparable to the “normative” (moderately high) 

trajectory, whereas those with lower levels of resources were more likely to show the 

“low-moderate” trajectory of engagement. There were, however, no studies in which 

resources were able to explain membership in the “highest” trajectory group, or in either 



Chapter 3. Purpose of Study        96  

of the changing (“sinking sister ship” or “recovery”) trajectory groups.  

Nevertheless, examination of the descriptive findings from multiple studies 

suggested two possibilities. First, students who showed the “highest” trajectories were 

characterized, not by a single high resource, but by multiple high resources. Although no 

studies of multiple trajectories to date have been published in which the collective effects 

of multiple resources were tested in conjunction, it may be that students require high 

levels of multiple (or all) personal and interpersonal resources to attain or maintain the 

highest levels of engagement across middle school. Second, descriptive findings also 

suggested that, in order to explain membership in trajectory groups that show changes, 

studies are needed that include all three support processes, the notion being that it is 

changes in resources, not just initial levels or overall levels, that underlie changes in 

engagement. Although no studies of multiple trajectories in middle school have examined 

whether changes in resources can predict trajectory membership, the current study aims 

to test this hypothesis. By examining all six resources in conjunction over multiple years 

through the lenses of three support processes (not only initial and overall levels but also 

changes in resources), this study endeavors to address a major gap in current research: to 

discover whether configurations of resources can be identified that distinguish students 

belonging to trajectory groups characterized by stably high levels of engagement, steeply 

declining levels of engagement, or engagement levels that show recovery across the 

course of middle school.  

Contributions of this Study 

In sum, the purpose of this study is to chart patterns of motivational development 
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across middle school in a sample of largely under-represented minority students, in order 

to identify the personal and interpersonal resources that can optimize their development 

as they approach the transition to high school. To that end, it makes four major 

contributions. The first is the use of three complementary developmental approaches, 

represented by three research questions, focusing on normative trajectories, time 

windows, and alternative pathways of engagement across six time points from fall of 

sixth to spring of eighth grade. The second major contribution is an explicit focus on 

examining the development of engagement in ways that include both absolute level and 

direction of change. Of particular interest are pathways that allow students to reach the 

end of eighth grade with the high levels of engagement and achievement they will need to 

succeed in high school.  

The study’s third major contribution is the examination of three possible support 

processes by which a theoretically-specified set of malleable personal and interpersonal 

resources might, over the course of middle school, explain pathways characterized by 

high levels and positive change. By testing the theorized set of resources in conjunction 

(instead of alone or in competition), and by testing the different support processes (i.e., 

initial levels, overall levels, and/or changing levels across middle school) by which 

resources might explain changes in engagement, this study seeks to expand the current 

literature on how best to support motivational development. It aims to identify 

configurations of resources that can promote positive normative trajectories of 

engagement and help students maintain high engagement, successfully navigate key time 

windows, and recover from downturns in engagement across middle school, thereby 
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arriving at the end of eighth grade with levels of academic motivation and achievement 

that prepare them for the challenges of high school. 

The three main research questions, as summarized in Table 3.1, and described in 

more detail in the next sections, were organized around the three approaches to 

motivational development, focusing on normative trajectories, time windows, and 

alternative pathways. Drawing on six time points of data from a highly-diverse sample of 

students, each approach was used to answer a series of parallel sub-questions that 

addressed three central issues: a) development, or the identification of pathways of 

engagement by which students do (and do not) reach the end eighth grade with high 

levels of motivation; b) academic performance, or the extent to which different pathways 

of engagement also lead to high achievement by the end of eighth grade, and c) 

resources, or the processes by which configurations of resources can (or cannot) explain 

why students traverse these different pathways.   
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Table 3.1.  
Research questions. 

 

RQ 1.  How does engagement normatively develop during middle school? 
1a. Development. What is the normative trajectory of engagement across middle 
school?  

1a.1. Is there significant interindividual variation in normative trajectories of 
engagement?  

1a.2. How many students show high levels of engagement at the end of eighth 
grade? 

1b. Performance. Do interindividual differences in students’ engagement 
trajectories predict student grades at the end of eighth grade?  
1b.1. How many students show high levels of achievement at the end of 

eighth grade? 
1b.2. How many students show high levels of engagement and achievement at 

the end of eighth grade? 
1c. Resources. Do certain resources predict interindividual differences in the slope 

of engagement trajectories?  
1c.1. Is there evidence that initial resource levels “launch” trajectories, that 

overall resource levels support trajectories, or that changes in resources 
help change trajectories? 

1c.2. Do students who have high engagement and achievement by the end of 
eighth grade differ in their initial resource levels, overall resource levels, 
or trajectories of resources from those who do not? 

 
RQ2.  What are key windows of motivational losses, gains, and/or stability in 

engagement during middle school?  
2a. Development. Are there any time windows during middle school when  

students’ engagement shows more marked normative changes? 
2a.1. How many students undergo shifts in their engagement levels (versus 

staying stably high, or stably lower) at each successive time point during 
middle school? 

2b. Performance. Do time windows marked by steeper drops or gains in 
engagement also register shifts in students’ grades?  

2b.1. How many students undergo shifts in their grades (versus staying stably 
high, or stably lower) at each time window during middle school? 

2b.2. How many students undergo shifts in their engagement and grades 
(versus staying stably high in both or stably lower in either) at each time 
window during middle school? 

 
2c. Resources. Do resource levels differ for students whose engagement levels 
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shift (versus staying stably high, or stably lower) during particular time 
windows? 
2c.1. Do students whose engagement levels shift (versus staying stably high, 

or stably lower) during key time windows show corresponding shifts or 
stability in their resource levels? 

 
RQ 3.  Are there multiple alternative pathways of engagement that different 

students follow across middle school?  
3a. Development. Can multiple sub-groups of students be identified who follow 

different alternative trajectories of engagement? 
3a.1. Do sub-groups of students who follow different trajectories also differ in 

their engagement levels at the end eighth grade? 
3a.2. Do these sub-groups differ in the proportion of students they contain 

who have high engagement levels at the end of eighth grade? 
3b. Performance. Do sub-groups of students who follow different trajectories also 

differ in their grades at the end eighth grade?  
3b.1. Do these sub-groups differ in the proportion of students they contain 

who have high achievement levels at the end of eighth grade? 
3b.2. Do these sub-groups differ in the proportion of students they contain 

who show high engagement and high achievement levels at the end of 
eighth grade? 

3c. Resources. Do resource levels differ among the sub-groups of students who 
follow different trajectories?  
3c.1. What patterns of resource levels characterize the sub-groups of students 

who follow each of the different trajectories? 
3c.2. Do resource levels differ for sub-groups of students who follow 
trajectories that end eighth grade with high engagement and achievement vs. 
those who do not?  
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Research Questions and Hypotheses 

This study examines the nature of the development of students’ engagement 

during middle school using three approaches. The first research question examines the 

normative trajectory of engagement, the second research question investigates potential 

key time windows along that normative trajectory, and the third research question 

examines different alternative pathways that students’ engagement trajectories might 

follow. 

In each of these approaches, sub-questions query the development of engagement 

leading up to eighth grade, whether engagement also aligns with performance, and the 

processes by which personal and interpersonal resources might underlie the development 

of engagement. Additionally, in each of these sub-questions, this study also proposes to 

look under the surface of the normative trajectories and group averages, checking to see 

how many students actually show the high absolute levels of engagement and 

achievement that will set them up for later success.   

 

Research Question 1. How does engagement normatively develop during middle 

school?  

RQ 1a. Development. What is the normative trajectory of engagement across 

middle school?  

As a first step, this study seeks to document the normative trajectory of 

engagement during middle school for this sample. The current evidence on middle school 
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students’ engagement trajectories (see Table 2.1 and Figure 2.1) suggests that engagement 

levels normatively decline from sixth grade to eighth grade, and that mean levels, despite 

this decline, usually remain generally positive (above the midpoint of the scale). Based 

on this evidence, the normative trajectory of sixth- to eighth-grade engagement is 

expected to run a similar course, with a significant linear decline, and mean levels that 

remain above the midpoint at all times. 

RQ1a.1. Is there significant interindividual variation in normative trajectories 

of engagement? 

 The existing evidence examining engagement trajectories suggests that 

significant individual differences can be found in these trajectories over middle school. 

This evidence included significant variance in intercept and slope terms (Engels et al., 

2016; Simons-Morton & Chen, 2009; Skinner et al., 1998), as well as the improved fit of 

multiple-trajectory solutions in those studies that did estimate multiple engagement 

trajectories. Accordingly, significant interindividual variance is expected in both the 

intercept and slope of engagement. 

RQ 1a.2. How many students show high levels of engagement at the end of 

eighth grade? 

Since it is students’ engagement levels at the end of eighth grade that will set 

them up for future success (or struggles), a key aspect of normative development is the 

question of how many students complete eighth grade with sufficiently “high” absolute 

levels of engagement. Although there is no agreed-upon threshold for what it means to 

have “sufficiently high” eighth-grade engagement levels, it seems reasonable that the 



Chapter 3. Purpose of Study        103  

students with truly robust engagement will signal that engagement by endorsing all 

positively-valenced engagement items (answering a 4 or 5 on a scale of 1 to 5, where 5 is 

high) and disagreeing with all disaffection items (answering a 1 or 2 out of 5). Because 

findings from previous studies examining trajectories of engagement show that mean 

levels of engagement in eighth grade usually fall below this threshold (approximately 

3.25 to 4 out of 5), less than half of students are expected to show engagement levels 

meeting these criteria at the end of eighth grade. 

RQ 1b. Performance. Do interindividual differences in students’ engagement 

trajectories predict student grades at the end of eighth grade?  

Four of the studies reviewed previously tested whether student engagement 

predicted changes in later achievement levels. Of these, three found a significant and 

positive effect (Jang et al., 2012; Motti-Stephanidi et al., 2015; Skinner et al., 1998). In 

the fourth study (Wentzel, 1996), sixth-grade English-class effort did not significantly 

predict changes in 8th grade English-class grades, which could suggest that initial 

engagement levels might not affect eighth grade achievement, but could also simply 

reflect the class-specific nature of that study’s measure of engagement. Based on these 

findings, students’ engagement trajectories are expected to predict their grade point 

averages at the end of eighth grade, such that students with less-steep declines in 

engagement are expected to show higher grades at the end of eighth grade.   

RQ 1b.1. How many students show high levels of achievement at the end of 

eighth grade? 

Also of interest is the proportion of students who reach eighth grade with 
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sufficiently high absolute levels of achievement. If students are going to be well-prepared 

to enter high school and tackle a variety of new subjects, it is reasonable to think they 

will not just be passing but will actually be performing well in all of their core classes at 

the end of eighth grade. That is, students will be earning a “B” or higher in their 

Language Arts, Math, Social Studies, and Science classes. If the teachers in this sample 

use a traditional grading curve, the average grade will be approximately a C, and the 

number of students with sufficiently high levels of achievement will be relatively small. 

Based on evidence from the studies reviewed here, average eighth-grade grades might be 

slightly higher (E.g. a C+/B- in Wentzel, 1996, or a self-reported answer of either “mostly 

Bs” or “mostly As and Bs” in Li and Lerner, 2011), but the number of students reaching 

these criteria still expected to account for less than half of students 

RQ 1b.2. How many students show high levels of engagement and achievement 

at the end of eighth grade? 

Having sufficiently high levels of achievement or sufficiently high levels of 

engagement may not be sufficient to set students up for later success. Students may need 

both. Two of the studies reviewed here suggested some overlap between those students 

with high engagement and those with high achievement levels. Li and Lerner (2011) 

found that students with very high engagement levels reported “mostly getting As and 

Bs” (and that one standard deviation below this mean was “mostly Bs”) in eighth grade, 

suggesting that most of the students in their study who probably had sufficiently high 

levels of engagement also probably had sufficiently high levels of achievement. Skinner 

and colleagues (1998) found that 185 students with high grades (As & Bs) and high 
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levels of perceived control had mean engagement levels that were on the cusp of high 

engagement (equivalent to approximately 4 out of 5) at the end of seventh grade, 

suggesting that perhaps slightly fewer than half of those students would have had 

sufficiently high engagement by the end of eighth grade. For 83 students with high grades 

but low perceived control levels, however, engagement levels were lower (approximately 

3.7 out of 5), suggesting that a smaller proportion of those students would have had high 

engagement levels. Based on these findings, the students who have sufficiently high 

levels of engagement are expected to show considerable, but not complete, overlap with 

those who have sufficiently high levels of achievement. Accordingly, because less than 

half of students are expected to meet either the criterion for engagement or that for 

achievement, the proportion of students who meet both criteria in eighth grade is 

expected to be even smaller. 

RQ 1c. Resources. Do certain resources predict interindividual differences in 

the slope of engagement trajectories?  

The review of research on personal resources (relatedness, competence, and 

autonomy) and inter-personal resources (teacher, parent, and peer support) suggested that 

all six resources are good candidates for explaining changes in engagement. Some 

evidence suggests that the personal resources, and autonomy in particular, might be 

especially strong candidates; the effects of peer supports, on the other hand, might be 

slightly less robust. Nonetheless, I hypothesize that all six resources will show 

connections to engagement trajectories.  

RQ 1c.1. Is there evidence that initial resource levels “launch” trajectories, that 
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overall resource levels support trajectories, or that changes in resources help change 

trajectories? 

This study also explored the possibility that there might be different longitudinal 

processes through which these resources support the development of engagement (e.g., 

Skinner, et al., 1998). For example, some evidence suggested that initial levels of 

personal resources (competence and autonomy) at the beginning of the trajectory can 

“launch” changes in engagement across multiple years. Other studies have found that 

changes in both personal and interpersonal resources (competence and parent support) 

are linked to slopes of multi-year engagement trajectories. Although not apparent in the 

studies of normative engagement trajectories reviewed here, evidence from studies with 

multiple trajectories of engagement suggest that it is also possible that overall levels of 

resources, present across all three years of middle school, explain how trajectories of 

engagement unfold across that same period.  

Although it may seem intuitively plausible that the strongest effects would be 

seen in “ambient-level models” in which the overall levels of resources present over the 

three years of middle school are linked to individual differences in the engagement 

trajectories that unfold over those years, some evidence suggests that when resources are 

normatively declining, changes in resources may become more salient (Skinner et al., 

1998). This would suggest that “change-to-change” models, in which trajectories of the 

resources are linked to trajectories of engagement, may also provide a good account of 

how resources shape engagement during middle school.  Given the possibility that the 

beginning of the transition to middle school may set the tone for subsequent 
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development, I also wanted to explore whether at least some of the resources might show 

“launch” effects, in which initial levels of resources at the beginning of sixth grade 

predict trajectories of engagement from sixth to eighth grade.  

RQ 1c.2. Do students who have high engagement and achievement by the end 

of eighth grade differ in their initial resource levels, overall resource levels, or 

trajectories of resources from those who do not?  

When considering the set of students who have sufficiently high absolute levels of 

both engagement and achievement at the end of eighth grade, those students may be 

drawing upon a full suite of personal and interpersonal resources to maintain their high 

levels. I expect that students with high levels of engagement and achievement, when 

compared to students with lower engagement or achievement levels, will have higher 

levels of all six resources. The extent to which they are characterized by higher resource 

levels overall, by less-steeply-declining resource trajectories, and/or, possibly, by higher 

initial resource levels is left as an exploratory question. 

 

Research Question 2.  What are key windows of motivational losses, gains, and/or 

stability in engagement during middle school?  

This question seeks to address two gaps identified in the literature on engagement 

trajectories during middle school. Although a few studies found that declines in 

engagement were mostly continuous across middle school, with each successive time 

point serving as a downward stepping-stone in a series of incremental drops, several other 

studies found more discontinuity in the declines, with windows of steeper- and less-steep 
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declines serving as potential key time windows in engagement trajectories. Most studies, 

however, did not measure engagement with sufficient frequency to pinpoint the timing of 

these discontinuities, or their cumulative effects in terms of when it is no longer 

normative to have high levels of engagement. Nor did most studies examine whether 

discontinuities could be explained by students’ personal or interpersonal resources. This 

question asks about possible key time windows marking more pronounced gains, losses, 

and/or stability in the development of engagement and whether they accompany 

corresponding shifts in students’ performance and resources. 

RQ 2a. Development. Are there any time windows during middle school when  

students’ engagement shows more marked normative changes? 

In the studies that found discontinuities in the normative trajectory of 

engagement, there was no clear normative pattern in the timing or nature of these 

discontinuities, although commonalities in a small number of studies (which showed 

steeper declines in sixth grade and/or less-steep declines from sixth to seventh grade) 

suggested the beginning of middle school as period of interest. Based on this evidence, 

some instances of steeper or less-steep declines are expected during middle school. A 

steeper decline is hypothesized during sixth grade; the timing of any other potential key 

time windows is left as an exploratory question.  

RQ 2a.1. How many students undergo shifts in their engagement levels (versus 

staying stably high, or stably lower) during each time window? 

Also of interest is whether there are any time windows in students’ normative 

trajectories during which students normatively stop having sufficiently high absolute 
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levels of engagement (or, possibly, any times when some students start having high levels 

of engagement). More students are expected to shift from sufficiently high levels of 

engagement (i.e., endorsing a 4 or 5 out of 5 on every engagement item and a 1 or 2 out 

of 5 on every disaffection item) to lower levels at key time windows marked by steeper 

declines, if any are found. If there are any key time windows showing gains (or less-steep 

declines), more students are expected to shift from having lower levels of engagement to 

having high levels of engagement at those time windows. Based on the typical mean 

levels seen in engagement trajectories, the proportion of students who maintain high 

engagement levels is expected to be comparatively higher at the beginning of sixth grade, 

and to drop somewhat at each successive time point. Otherwise, the proportions and 

timing of students’ maintenance or shifts in having high engagement levels is exploratory. 

RQ 2b. Performance. Do time windows marked by steeper drops or gains in 

engagement also register shifts in students’ grades?  

RQ 2b.1. How many students undergo shifts in their grades (versus staying 

stably high, or stably lower) at each time window during middle school? 

The identification of key time windows in engagement leads to the question of 

whether such drops (or gains) in students’ engagement seem to have any consequences 

for their learning and achievement. Because grades may be normed by teachers, the 

overall proportion of students with sufficiently high absolute levels of achievement (i.e., a 

“B” or higher for every core course grade) may stay relatively stable as students progress 

through middle school. Any steep drops in engagement, however, might still result in 

corresponding drops in achievement even if those drops are temporary. Likewise, if there 
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are any key time windows characterized by gains in engagement levels, more students’ 

might shift from having lower levels of achievement to having sufficiently high 

achievement levels those time windows. Although the latter possibilities are of interest, 

the timing of any marked drops (or gains) in grades is left as an exploratory question, as 

is the proportion of students with sufficiently high levels of achievement at any given 

time point (other than expecting it to be less than half of students).  

RQ 2b.2. How many students undergo shifts in their engagement and grades 

(versus staying stably high in both or stably lower in either) at each time window 

during middle school? 

When considering students with sufficiently high levels of both engagement and 

achievement, patterns are expected to be similar to those of students with only high 

engagement: more students are expected to shift below (or above) this combined 

threshold at any key time windows during which engagement shows steeper declines (or 

gains, respectively), and the proportion of students with high levels of engagement and 

achievement is expected to get smaller as students progress through middle school.  

RQ 2c. Resources. Do resource levels differ for students whose engagement 

levels shift (versus staying stably high, or stably lower) during particular time 

windows? 

When considering the role resources might play regarding students who undergo 

shifts from lower to high levels of engagement or vice versa, one possibility is that 

resource levels at the start of the time window might “launch” engagement levels at the 

next time point. If this is the case, students who start with high engagement and then drop 
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below the threshold will start with lower resource levels than students whose engagement 

levels stay stably high. Conversely, students who shift from having lower levels of 

engagement levels to having high levels of engagement levels will start with higher 

resource levels than those whose levels of engagement remain lower.  

Alternately, it may be that students’ engagement levels shift when their “ambient” 

resource levels remain high or low enough at both points of a time window. If this is the 

case, for students who start with high levels of engagement and shift to having lower 

levels of engagement, the average of their resource levels at both time points will be 

lower than those whose engagement levels stay stably high. Conversely, for students who 

start with lower levels of engagement and shift to having high levels of engagement, the 

average of their resource levels at both time points will be lower than for those whose 

engagement levels stayed lower.  

RQ 2c.1. Do students whose engagement levels shift (versus staying stably high, 

or stably lower) during key time windows show corresponding shifts or stability in their 

resource levels? 

Because the average, moderately-highly engaged student (based on typical mean 

engagement levels) is not expected to show high levels of engagement, it is also possible 

that some students with “lower” engagement levels could nonetheless have relatively 

high levels of resources. In this case, when considering the role of resources in shifts in 

levels of engagement during key time windows, resource levels in and of themselves 

might not matter as much as whether those levels stay stable or change. Another 

possibility, then, is that changes in resource levels could underlie shifts in engagement. If 
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this is the case, students who start with high levels engagement and then shift to having 

lower levels engagement will be characterized by decreases in their resource levels, and 

students who start with lower levels of engagement and shift to having high levels of 

engagement will be characterized by increases in their resource levels. As was the case 

when considering the role of resources in normative trajectories of engagement, I 

hypothesize that all six resources will play a significant role in explaining shifts in 

engagement during key time windows, and the extent to which these effects are seen 

primarily in the “launch,” “ambient,” or “change” models is left as an exploratory 

question. 

 

Research Question 3. Are there multiple alternative pathways of engagement that 

different students follow across middle school? 

The third research question asks whether there are common alternative pathways 

through which students reach higher or lower levels of engagement by the end of eighth 

grade. After determining whether there are alternative trajectories of engagement that 

groups of students follow during middle school, this question considers whether students 

in these different trajectories also differ in their eighth-grade achievement, as well as in 

their personal and interpersonal resources.  

RQ 3a. Development. Can multiple sub-groups of students be identified who 

follow different alternative trajectories of engagement? 

The current evidence on multiple trajectories of middle school engagement 

suggests up to five common trajectory groups (see Figure 2.2 and Table 2.2). I 
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hypothesize that the trajectories in this study will be similar to those found in the other 

studies, comprising four to five distinct engagement trajectory classes corresponding to 

the following hypothesized groups. The largest group is expected to be a stable 

“normative” trajectory group with levels similar to that estimated in the normative growth 

curve; that is, with engagement levels that show a slight decline but remain above the 

midpoint of the scale. Additionally, I expect up to two more stable groups whose 

trajectories are roughly parallel to the “normative” trajectory. These could include a 

“highest” group whose engagement levels are higher than the “normative” group, a “low-

moderate” group whose levels are lower than the normative group, or both.  

I also expect up to two unstable trajectories that show changing levels across 

middle school. One of these is a declining “sinking sister ship” group with levels that 

begin above the midpoint and decline at a steeper rate than the “normative” group, 

resulting in a lower relative rank, when compared to the other trajectories, in eighth grade 

than in sixth grade. Of particular interest is the possibility of a small “recovery” group 

whose average trajectory of engagement shows less-steep declines (or actual increases) 

over the course of middle school, such that its relative rank among trajectory groups is 

higher in eighth grade than in sixth grade. 

RQ 3a.1. Do sub-groups of students who follow different trajectories also differ 

in their engagement levels at the end eighth grade? 

This question explores whether groups of students who follow these different 

trajectories also show real differences in terms of their eighth-grade engagement levels. 

Based on the prior findings in studies that examined multiple trajectories of engagement 
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(see Figure 2.2), I expect the three parallel, relatively stable trajectories (if they are all 

found to exist in this sample) to show meaningful differences in their ending points in 

spring of eighth grade. Students in the highest trajectory, if it is found, are expected to 

end eighth grade with average levels of engagement that are on par with the criteria for 

“sufficiently high” engagement levels (above 4, on a 1 to 5 scale where 5 is high). 

Students in the normative trajectory are expected to end eighth grade with levels that are 

not high, but are still clearly above the midpoint (between roughly a 3.5 and 4 out of 5), 

indicating that students are more engaged than they are disaffected. The low-moderate 

trajectory, if found, is expected to end eighth grade with levels near the midpoint 

(approximately in the range of 2.75 to 3.25), indicating engagement that is not clearly 

positive but is instead ambiguous, or is evenly balanced with disaffection. Although prior 

studies did not explicitly test differences in engagement levels among the trajectories, 

eighth-grade engagement levels for students in each of these stable trajectory groups are 

hypothesized to differ from the others.  

Expectations for the unstable trajectories are more relative. Students in the 

declining, sinking-sister-ship group (if it is found) are expected to have significantly 

lower levels of engagement in eighth grade than students in their sister-ship trajectory 

(i.e., the stable trajectory with the most-similar levels of engagement in sixth grade). Of 

particular interest is the possibility that students in the recovery trajectory group (if it is 

found) might have eighth-grade levels that do not significantly differ from those of 

students in the normative or highest trajectory groups, indicating meaningful recovery.  

RQ 3a.2. Do these sub-groups differ in the proportion of students they contain 
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who have high engagement levels at the end of eighth grade? 

When considering the students who reach eighth-grade with sufficiently high 

absolute levels of engagement, the highest trajectory is expected to house a higher 

proportion of these students than all other trajectories. As the only trajectory in which 

students are expected to show, as a whole, high mean levels of engagement, item-by-item 

engagement is also expected to be high for most of these students. Although mean 

engagement levels for other groups are expected to be lower, it is possible that some 

individual students in the other trajectories will also have sufficiently high levels of 

engagement in eighth grade. I hypothesize that the normative trajectory group will have 

more students with high levels of engagement than the low-moderate and declining 

trajectory groups, and expect the same for the increasing trajectory group, if it is found.  

RQ 3b. Performance. Do sub-groups of students who follow different 

trajectories also differ in their grades at the end eighth grade?  

The limited evidence on how achievement levels vary among multiple 

engagement trajectories suggests that grades (Janosz et al, 2008; Li & Lerner, 2011) or 

performance levels (Wylie & Hodgen, 2012) roughly correspond in rank to the 

comparative rank of trajectories at the time assessed, with stable “highest” groups 

showing very high levels of performance, normative groups showing near-average levels 

of performance, and other groups’ performance levels being higher or lower in 

correspondence to their levels of engagement. (The only exception seemed to be the 

declining “sinking sister ship” trajectory groups, which showed low initial performance 

despite comparatively high initial engagement in two studies, Janosz et al., 2008; Wylie 
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& Hodgen, 2012.) Accordingly, I hypothesize that G.P.A in eighth grade will correspond 

in rank to eighth-grade engagement levels, with students in a “highest” group  (if found to 

exist in the current study) having higher grades than students in the “normative” group, 

students in the “normative” group having higher levels students in than a “low-moderate 

group” (if it is found), and students in a declining “sinking sister ship” group having 

lower grades than students in the group whose levels it most resembled in sixth grade (i.e. 

its sister ship).  

RQ 3b.1. Do these sub-groups differ in the proportion of students they contain 

who have high achievement levels at the end of eighth grade? 

Based on findings from Li and Lerner (2011), I hypothesize that the proportion of 

students with sufficiently high absolute levels of achievement at the end of eighth grade 

will be highest in the highest trajectory group and next-highest in the normative trajectory 

group. Both groups are expected to have a higher proportion of students with high levels 

of achievement than the low-moderate or declining groups (if found in this sample). Of 

interest is the possibility that the proportion of students with high levels of achievement 

in the recovery group (if it is found) might not significantly differ from the proportions in 

the normative or highest trajectory groups.  

RQ 3b.2. Do these sub-groups differ in the proportion of students they contain 

who show high engagement and high achievement levels at the end of eighth grade? 

The proportion of students who have sufficiently high levels of both engagement 

and achievement at the end of eighth grade is expected to be smaller than the proportion 

who only have high achievement; otherwise, hypotheses about differing proportions 
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between trajectory groups are the same.  

RQ 3c. Resources. Do resource levels differ among the sub-groups of students 

who follow different trajectories? 

RQ 3c.1. What patterns of resource levels characterize the sub-groups of 

students who follow each of the different trajectories? 

Evidence from the small number of studies that examined resources in 

conjunction with multiple trajectories of engagement suggested that groups of students 

with very high levels of a single resource had engagement trajectories that were similar to 

those in the “normative” or “low-moderate” trajectory groups, but not the “highest” 

trajectory groups, suggesting that students in the highest trajectory groups might have 

high levels of multiple resources. I hypothesize that students in a “highest” trajectory 

group will show higher levels of all six resources than do students in all of the other 

trajectory groups (with the possible exception of the “normative” trajectory, which is also 

likely to show relatively high resource levels). I hypothesize that students in the 

“normative” trajectory group will show higher levels of some resources than students in 

the “low-moderate” trajectory group, if it is found.  

There was no significant evidence of resources explaining declining “sister ship” 

or “recovery” trajectories, but descriptive evidence suggested that very low initial 

resource levels might play a role in both, as might changing resource levels over middle 

school. I hypothesize that students in a declining “sister ship” group will show lower 

initial levels on some resources than students in the stable trajectory group to which it 

was most similar at the beginning of sixth grade (i.e., its sister ship trajectory), and that 
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resource levels will remain low throughout middle school, such that students in this group 

have they have the lowest resource levels at the end of eighth grade. I hypothesize that 

initial resource levels for students in a “recovery” trajectory group will be lower than 

those for students in all other trajectory groups, and that their resource levels will 

increase during middle school, such that resource levels at the end of eighth grade are 

higher than those of students in trajectory groups with lower-ranked eighth-grade 

engagement levels.  

RQ 3c.2. Do resource levels differ for sub-groups of students who follow 

trajectories that end eighth grade with high engagement and achievement vs. those 

who do not? 

The students in the highest, normative, and recovery trajectory groups who have 

sufficiently high absolute levels of both engagement and achievement at the end of eighth 

grade are expected have higher levels of resources than the students in those same 

trajectory groups who have lower levels of engagement or achievement. The timing of 

these differences is left as an exploratory question. Students in the declining and low-

moderate trajectories are not expected to have a sufficient number of students with 

sufficiently high levels of engagement and achievement to test differences, but if any 

such students do exist, they will also be expected to show higher resource levels than 

students with lower engagement and achievement. 
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CHAPTER 4. 

METHODS 

This study uses secondary data drawn from a larger longitudinal research project 

conducted in partnership with a collaborative, interdisciplinary garden-based education 

program at a highly-diverse middle school in a metropolitan area in the Pacific 

Northwest. In this program, middle school students and their science teachers participated 

in educational gardening activities during their science classes approximately once per 

week. The garden-based education activities were facilitated by faculty and graduate 

students from the Graduate School of Education at a local state university, and took place 

at a large site, adjacent to the middle school, that was maintained in a partnership 

between the city, the school district, two universities, and multiple community partners.  

Faculty from the local university’s Psychology department were recruited to 

conduct research investigating the “active ingredients” of the garden-based education 

activities, and the extent to which they might feed back into improved academic 

outcomes. In the 2007-2008 school year, data collection focused on piloting measures of 

garden-based motivational processes and, in the spring, academic motivational processes.  

In the fall of 2008, a stable set of measures was adopted, and data collections continued 

twice per academic year until the spring of 2012. This study uses data collected on 

students’ academic motivational processes between the fall of 2008 and the spring of 

2012. For more information on the larger project, see Skinner, Chi, and the LEAG (2012; 

in press) and LEAG (2008). 
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Participants 

Participants were 576 middle school students from the aforementioned middle 

school, including 302 girls and 274 boys. The majority of students at the school received 

free-or reduced lunch (median percent across all study years = 85.2%; see Table 4.1). 

Students were highly ethnically diverse (see Table 4.1). The school reported 19 home 

languages spoken by students, speaking to the range of cultures represented in the school. 

Most highly represented were families with backgrounds from Mexico and Latin 

America, Russia and Eastern Europe, and from Southeast Asia. A median of 18.1% of 

students were categorized as receiving English Language Learner services at any given 

time.   

Table 4.1 
School-level student body demographic characteristics by year (from district records). 

Year 
Free and 
Reduced 
Lunch 

English 
Language 
Learner 

Racial/Ethnic Group 

 African-
American Asian Hispanic

Native 
American 
/Pacific 
Islander 

White Multiple 
Ethnicities

2008-2009 83.3% 19.6% 9.1% 17.9% 24.1% 3.3% 41.5% 3.3% 
2009-2010 85.9% 16.6% 8.1% 15.9% 27.7% 3.5% 40.1% 4.5% 
2010-2011 84.7% 20.1% 8.8% 17.3% 28.9% 2.0% 38.9% 4.0% 
2011-2012 85.7% 10.9% 9.5% 16.1% 32.7% 2.7% 34.9% 4.1% 

MEDIAN 85.2% 18.1%  9.0% 16.7% 28.3% 3.0% 39.5% 4.1% 

 

Design 

This study used a cohort-sequential design to follow six waves of students across 

the middle school years (see Table 4.2). Sixth, seventh and eighth-grade students were 

surveyed twice per year over the course of four academic years, ranging from 2008 to 

2012. Students in Waves 3 and 4 were surveyed during all three years (sixth, seventh, & 
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eighth grades) of middle school, for a total of up to six time points. Students in Waves 2 

and 5 were each missing one year (sixth and eighth grades, respectively) by design, and 

therefore provided up to four time points of data. Waves 1 and 6 were each missing two 

years by design, and provided up to two points of data (See Table 4.2).  

Table 4.2 
Number of students who provide engagement data at each term in 6th, 7th, and 8th grades.  
 6th grade 7th grade 8th grade

 fall spring fall spring fall spring
Wave 

(no data collected) (no data: pilot year) 

WAVE 1 
Year data were collected 2008-2009 (Y1)

n per term 66 72 
             

Wave 

(no data: pilot year) 

WAVE 2 
Year data were collected 2008-2009 (Y1) 2009-2010 (Y2)

n per term 79 55 62 71 
             

Wave WAVE 3 
Year data were collected 2008-2009 (Y1) 2009-2010 (Y2) 2010-2011 (Y3)

n per term 101 95 95 95 92 93 
             

Wave WAVE 4 
Year data were collected 2009-2010 (Y2) 2010-2011 (Y3) 2011-2012 (Y4)

n per term 75 76 71 67 65 58 
             

Wave WAVE 5 

(no data collected) 
Year data were collected 2010-2011 (Y3) 2011-2012 (Y4)

n per term 81 75 77 71 
             

Wave WAVE 6 

(no data collected) (no data collected) 
Year data were collected 2011-2012 (Y4)

n per term 77 69 
       

TOTALS: 334 315 322 288 285 294 
Note. Total n = 576. Numbers reported here are counts from raw data (before accounting for 
missing data). 
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Procedures and Measures 

Faculty members and trained graduate students administered surveys to students 

in their science and/or homeroom classrooms in the fall (November) and spring of each 

school year from 2008 to 2012. Teachers were present during survey administration and, 

in the latter years of the study, were given the option to administer surveys to students 

themselves, if requested. Informed parental consent was collected prior to survey 

administration.  

Students’ surveys contained questions about their academic engagement; self-

perceptions of relatedness, competence, and autonomy; and perceptions of contextual 

support from teachers, parents, and peers. All items used a five-point Likert-type 

response scale. Students reported their agreement or disagreement with each item by 

indicating whether it was (1) totally not true, (2) a little bit true, (3) somewhat true, (4) 

fairly true, or (5) totally true. Negatively-worded items were reverse-coded, and all items 

in each scale were averaged to calculate a composite score for each scale. Scale scores 

could range from 1 to 5, with higher scores indicating stronger endorsement of the 

construct. Students’ course grades were obtained from school records. A complete list of 

items in each scale can be found in Appendix A. Measurement properties for each scale at 

each time point are reported in the results section.  

Engagement (versus disaffection) 

Six items assessed students’ academic engagement (versus disaffection) in school 

(Skinner, Chi, & the LEAG, 2012; adapted from Skinner, Kindermann, & Furrer, 2009). 

Three items tapped students’ emotional engagement (e.g. “I enjoy learning new things in 
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school”) and behavioral engagement (“I try hard to do well in school”). Three additional 

items tapped students’ emotional disaffection (e.g. “When we work on something in 

class, I feel bored,” reverse-coded) and behavioral disaffection (“In school, I don’t work 

very hard,” reverse-coded). Prior research has shown that these different components of 

engagement are significantly inter-correlated and internally consistent when combined 

(Skinner et al., 2009b). 

Personal resources: Self-system Processes 

Relatedness. Five items assessed students’ feelings of membership, 

connectedness, and belonging in school (Skinner, et al., 2012; adapted from Furrer & 

Skinner, 2003). Example items include “I feel like a real part of [this school]” and 

“Sometimes I feel as if I don’t belong to this school,” (reverse-coded).  

 Competence. Students’ perceived competence was assessed with the six-item 

Control Beliefs subscale of the Student Perceptions of Control Questionnaire (Skinner, 

Wellborn, & Connell, 1990). These items tapped students’ beliefs about the extent to 

which they could produce desired outcomes (e.g. “If I decide to learn something hard, I 

can”) and prevent negative outcomes (e.g. “I can’t get good grades, no matter what I do,” 

reverse-coded). 

Autonomy. Six items measured students’ autonomy orientations (Skinner, Chi, & 

the LEAG, 2012; adapted from Ryan & Connell, 1989). Four items assessed whether 

students’ reasons for doing their schoolwork were autonomous. Two of these items 

tapped intrinsic reasons (e.g. “I do my schoolwork because it’s interesting”) and two 

tapped identified reasons (e.g. “because doing well in school is important to me”). Two 
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more items tapped whether students did schoolwork for external reasons (e.g. “because 

the teacher says we have to,” reverse-coded).  

Inter-personal resources: Contextual supports 

Teacher support. Five items measured students’ perceptions of motivational need 

support from the teachers at their school (Escribano, 2010; adapted from the Teacher as 

Social Context Questionnaire; Skinner & Belmont, 1993). Three items tapped perceptions 

of teacher involvement (e.g. “My teachers really care about me”), one item tapped 

structure (“People here know I can do good work”), and three items tapped autonomy 

support (e.g. “My teachers explain why the things I learn in school are important”).  

Parent support. Two items measured students’ perceptions of support from their 

parents (Escribano, 2010; adapted from the Parent as Social Context Questionnaire, 

PASC; Skinner, Johnson, & Snyder, 2005). One item tapped involvement (“My parents 

really care about me”), and one item tapped autonomy support (“My parents respect and 

appreciate me”).  

Peer Support. Three items measured students’ perceptions of support from their 

peers (Escribano, 2010; adapted from the PASC; Skinner, Johnson, & Snyder, 2005). One 

item tapped involvement (“My friends don’t understand me,” reverse-coded), and two 

items tapped autonomy support (e.g. “My friends respect and appreciate me.”).  

Achievement: G.P.A from core course grades 

Finally, students’ grades from their core courses (math, science, language arts, and 

social studies) were obtained from school records. Grades were converted to a standard 

four-point scale, where an A is a 4.0 and an F is 0, and then averaged to compute a grade 
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point average (G.P.A.). 

Forming the Raw Data Set 

Data for students in each of the six waves was examined, and all students who 

provided at least one time point of data on their engagement levels were included in the 

study. The resulting number of students per wave ranged from 80 to 133 (see Table 4.3). 

Even though most waves were missing some time points by design (see Table 4.2), 294 

students (51%) provided engagement data at every time point for which it was possible to 

do so (i.e., six time points for Waves 3 and 4, four time points for Waves 2 and 5, and two 

time points for Waves 1 and 6). Another 122 students (22%) provided data for all but one 

of their possible time points. Thus, the existing data provided by students in the different 

waves was relatively dense.   

 

 

To check for possible wave differences, the mean levels of each construct at each 

time point were examined separately for each wave of students (see Figure A1 in 

Appendix A). In most cases, students in the different waves had similar mean levels and 

Table 4.3 
Number of students who provide engagement data for at least one or more time 
points at any point during middle school.

Wave n 
Overall # of time points at which engagement data is provided 
1 or 

more 
2 or 
more 

3 or 
more 

4 or 
more 

5 or 
more 6   

n for Wave 1 81 57 0 0 0 0 
n for Wave 2 92 76 64 35 0 0 
n for Wave 3 133 124 104 92 73 44 
n for Wave 4 98 88 75 62 52 38 
n for Wave 5 92 86 72 54 0 0 
n for Wave 6 80 66 0 0 0 0 

TOTAL n 576 497 315 243 125 82 
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showed a similar pattern of mean trajectory shapes (e.g. overall slight declines, or mostly 

flat) across time points. A series of independent samples t-tests, comparing the mean 

levels for each wave with the mean levels of students in all other waves, were conducted 

for each construct at each time point (see Table A2 in Appendix A). A reduced alpha level 

(p = approximately .0083; .05 divided by six cohorts) was used to adjust for familywise 

error. Of the 288 t-tests conducted only 15 (5%) were significant at this level14. Notably, 

there was only one such significant wave difference found for engagement, the primary 

construct of interest.  A detailed discussion of these wave differences can be found in 

Appendix A.  

When considering the small number of wave differences found in light of the 

relative cost of omitting a wave (see Appendix A for a discussion of approaches that were 

considered), the decision was made to retain all six waves in the sample, but to examine 

possible wave effects in analyses when appropriate. The data for each of the waves was 

“zipped” together (as shown in Table 4.2) such that all data collected at the same relative 

time point during middle school (e.g. fall of 6th grade) was aligned to form the raw 

combined dataset. In all, 576 students provided information about their engagement 

levels at least one time point (see Table 4.3) during middle school15. The number of 

students providing engagement data at each given term and grade during middle school 

 
14 There were 38 significant results (13%) at a level of p <.05. 

15 There were originally 577 students who provided engagement data. One of these students was 

retained for 7th grade and was removed from the sample, bringing the final total number of students to 576. 

(This student is not included in the counts reported here.)  
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ranged from 285 to 334 (see Table 4.2), before accounting for missing data.  

Missing Data 

After forming the raw dataset, patterns of missing data were analyzed to help 

determine the techniques most appropriate for addressing missing data in the planned 

analyses. One concern in this regard is the mechanism of missingness. When conducting 

analyses in datasets that have missing data, the resulting parameters are more biased 

when data are missing not at random (MNAR), but can be estimated without bias when 

data can be considered missing at random (MAR) or missing completely at random 

(MCAR; Rubin, 1976; Schaefer & Graham, 2002).  

Data are considered MNAR when the probability that participants are missing an 

item depends on the value of that missing item (as would be the case, for example, if the 

students who skip an engagement item when taking the survey tend to be those who are 

actually more disaffected). Data can be considered MAR if the probability of missing an 

item depends on the values of observed data (i.e., non-missing items that are present in 

the dataset). This would be the case if, for example, students who omit parent support 

items (which, in this study, were at the end of the survey) do not differ in their perceived 

parent support, but do tend to report lower engagement in the items at the beginning of 

the survey. Data can also be considered missing at random if there is a relationship 

between the probability of missing an item and the value of that item but there is no 

residual shared variance after accounting for the values of observed items. That is, if 

there is a relationship between students’ level of engagement and the probability of 

skipping an engagement item in the middle of the survey, but this relationship can be 
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fully accounted for by the values reported in the engagement items at the beginning of the 

survey, then the latter engagement item can be considered missing at random. The third 

category of missing data, data missing completely at random (MCAR), are a special case 

of MAR in which the probability of missing an item does not depend on the values of 

either missing or observed data (or, to be purely MCAR, any unmeasured variable; 

Graham, 2009; Schaefer & Graham, 2002). 

In most real-world situations, however, it is not possible to test whether data are 

data are MNAR (or to rule out the possibility that data violate the conditions of MAR or 

MCAR) because there is no way to test the relationship between the probability of 

missing an item and the value of that item when that item is, in fact, missing. Because of 

this, Graham (2009) suggests thinking of all real-world missing data as on a spectrum 

between MAR and MNAR, and focusing not on whether data fail to meet MAR 

classification but on “whether the violation is big enough to matter to any practical 

extent,” (p. 576). To this end, I did the following: a) catalogued the different patterns of 

missing data in the study, b) weighed the possibility of any patterns being MCAR and 

tested whether students with different patterns of missingness showed mean-level 

differences on observed variables, c) considered the patterns of mean-level differences in 

terms of likely explanations that would be closer to MAR or MNAR on the spectrum, and 

d), examined the extent to which it seemed plausible that accounting for observed 

variables could meaningfully reduce the residual variance in missing values (i.e. how big 

of a violation any remaining data MNAR seemed likely to pose).  
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Patterns of Missing Data 

First, different patterns of missing data were identified, and the amount of missing 

data due to each was calculated in terms of the proportion of all possible data in the study 

each pattern accounted for (see Table 4.4). With 576 students, six time points, and 39 

possible pieces of data at each time point (35 individual survey items and four course 

grades, see description of measures), there were 134,784 possible data points in the study. 

By far the largest category of missing data was data missing by design (41,998 data 

points in all, or 31.16% of possible data). This included planned missingness for waves 

that were missing data for years that they were not in the study (see Table 4.2), and other 

instances when subsets of data were either not available or not collected (see Appendix A 

for details about each specific pattern of missing data). Additional data (11.60%) were 

missing by time point, with the absence of data from both surveys and school records 

suggesting patterns of attrition, late enrollment at the school, or periods of temporary 

non-enrollment at the school. Some data (5.54%) were missing within time points by data 

source, such that students were missing all data from a survey packet, survey sub-packet, 

or school records at a time point. Finally, a small amount of data (1.49%) was missing 

within a data source (item non-response or not having a course grade).  
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Table 4.4 
Number of data points missing due to different patterns of missing data at each time point  

 

Time point  Total  
(all time points)

1. Fall 
6th 

2. Spr. 
6th 

3. Fall 
7th 

4. Spr. 
7th 

5. Fall 
8th 

6. Spr. 
8th 

 # data 
points 

% of 
total 
possible

Data points present at time point  
(individual items or course grades) 12,509 11,860 11,833 10,606 10,438 10,425  67,671 50.21%

Total data points missing at time point 9,955 10,604 10,631 11,858 12,026 12,039  67,113 49.79%
Missing by design  
(e.g. data not collected) 6,951 6,945 6,647 6,645 7,343 7,467  41,998 31.16%

Missing by time point  
(e.g. attrition/late arrival) 1,872 2,301 2,535 3,198 2,769 2,964  15,639 11.60%

Missing by data source  
(survey packet/school records) 850 1,018 1,088 1,632 1,716 1,164  7,468 5.54% 

Missing within data source  
(item non-response/no course grade) 282 340 361 383 198 444  2,008 1.49% 

Total data points possible at time point 22,464 22,464 22,464 22,464 22,464 22,464  134,784 100.00%
Note. Totals account for 576 students over six possible time points with 39 possible data points (35 survey 
items and 4 course grades) per time points.  

 
Consideration of whether missingness patterns could be MCAR. Planned 

missingness by design is usually considered MCAR (Schaefer & Graham, 2002); as such, 

the data missing by design were assumed to be MCAR (or at least MAR). For the 

remaining types of missing data patterns, t-tests were conducted testing whether students 

with each specific pattern of missing data16 differed on any of their existing study 

 
16 These included tests for students missing data by attrition, late arrival, and four patterns of 

missing a data source within a time point; see Appendix A. To examine missingness within data sources, t-

tests were also conducted (using the SPSS Missing Values Utility) comparing mean values for all 39 items 

for each time point for those with and without missing values on the other items. The resulting 8,892 t-tests 

were too numerous to analyze in depth, but the general picture was similar to that of the other t-tests. 

Students missing an item usually differed on a small number of other survey items, and these differences 

seemed to be sporadic and spread throughout the survey (rather than concentrated in engagement or any 
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variables when compared to the students who did not show that missingness pattern. Of 

the 272 tests conducted, 34 (12.50%) were significant at p < .05. There was at least one 

significant test for each specific pattern (average mean-level difference = 0.41), showing 

that, at the pattern level, these data were not MCAR.  

Mean-level patterns for those with and without various patterns of 

missingness. Most of the significant mean-level differences (32 of the 34) showed that 

students with missing data had lower values on observed variables. This was not 

surprising: the various reasons underlying different patterns of missing data (e.g. attrition, 

absences, running out of time before finishing the survey) often tend to occur more in 

students who are, in some way, not functioning as well as others. This is one reason that it 

is important to retain students with missing data in research samples: otherwise, analyses 

can tend to include and generalize only to those who are, in general, doing well.   

What was surprising was that students with missing data did not seem particularly 

disaffected. Because of the possible overlap between academic engagement (quality of 

participation in academic work) and the act of taking a survey (participating in a task in 

class), it is possible that low motivation could be a direct cause of missingness. In a 

scenario where this was the case (e.g. ongoing disaffection driving drop out, skipping 

class, or being off-task in a survey), however, mean-level differences should be most 

pronounced for engagement. Instead, there was only one significant effect for 

engagement.  

Also surprising was the small number of significant differences in general, and 

 
one construct), and a high proportion of significant differences were differences in course grades. 
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that differences in GPA made up for fully half (17) of the effects. The general picture was 

that students with missing data were academically engaged but had significantly lower 

grades, and reported lower values on a small number of personal and interpersonal 

resources, with effects concentrated at the time points before or after a large number of 

students were missing data. When considering the sample of this study, and the situations 

that can disproportionally affect students from low-income and immigrant families, there 

are many factors (e.g., unstable or unsafe housing, access to health care and frequency of 

illness, English-language fluency, learning difficulties) that could underlie attrition, 

absences, or item nonresponse while also having an effect on perceived personal and 

interpersonal resources and a pronounced effect on grades. This possibility could also 

help explain why there were so few significant differences overall: because almost the 

entire sample came from lower-income families, any effects of poverty and 

marginalization that cause missingness could, unfortunately, be distributed throughout the 

sample. If, in turn, the lower levels observed before and after occurrences of missingness 

reflect missingness being more likely during ongoing periods of increased difficulty, it 

would be plausible that, in least some cases, those missing values would be similar to the 

lower values reported at the other time points, and thus might be somewhat closer to 

MAR than to MNAR. 

Accounting for variance: plausibility of reducing impact of MNAR. Finally, 

as an exercise to consider the plausibility of MAR if missing values did differ to a similar 

magnitude as observed variables, I tested the extent to which the mean-level differences 

in existing observed variables could be accounted for by controlling for other observed 
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values. Specifically, in the cases when students with a certain pattern of missingness 

differed significantly on variables that would be missing in that pattern (e.g. a significant 

difference in observed GPA for students who had survey items but no grades at some 

other time point, or any variable for those missing an entire time point), I tested the extent 

to which controlling for other observed variables could account for that difference with a 

series of Analyses of Covariance (ANCOVAs).  

In all cases, the effect of the missingness pattern on levels of a given variable 

could be markedly reduced by simply controlling for the same variable at another time 

point17: partial eta squared values for the effect of the missingness pattern were usually 

about a tenth the size of those of the control variable. Although the presence of missing 

data limited the number of other observed variables that could be included in a model 

without omitting too many cases, the effect of the pattern of missingness could be 

reduced to near zero and non-significance by controlling for only one or two other 

variables18 in the majority of the tests. Thus, for any cases in which missing values might 

differ to a similar extent to that observed in the existing data, observed values would 

account for most of the variance in those items and violations to MAR would be small. It 

is still likely that many cases would remain MNAR, but it does seem plausible that the 

observed variables could account for enough variance in the missing values to help 

reduce bias.  

Summary of missing data patterns and implications for missing data 

 
17 As was done, to a practical extent, in most of the growth curve models. 

18 These control variables were included in the EM imputation models. 
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techniques. When considering all missing data patterns, it seems likely that the largest 

category of missing data, that missing by design, is MCAR (or at least MAR), and it 

seems plausible that some data in the other missing data patterns are also MAR. 

Moreover, it also seems plausible that observed variables can reduce the extent to which 

MAR violations are a problem by accounting for at least some of the variance of missing 

values. Some residual MNAR missingness is still likely, but Graham (2009) suggests that 

proceeding with analyses by using modern techniques to handle missing data--namely, 

maximum likelihood (ML) or multiple imputation approaches--will lead to less bias in 

MNAR datasets than would, for example, deleting cases with incomplete data. To that 

end, two approaches drawing on the ML framework were selected to deal with missing 

data. 

Missing Data Techniques and Description of Data Sets.  

Two different missing data techniques were selected to best meet the aims of two 

sets of research questions. Analyses for the research questions that involve growth curves 

(e.g. questions 1a, 1a.1, 1b, 1c.1, 3a) were conducted in Mplus version 6.0 (Muthén & 

Muthén, 1998 – 2011) using MLR estimation to account for missing data. MLR is a 

robust maximum likelihood estimation technique that reduces bias when dealing with 

missing data in data sets with non-normality (Maydeu-Olivares, 2017; Savalei, 2010; 

Yuan & Bentler, 2000) and was selected because the variables used in this study show 

some negative skewness. In contrast, for the set of research questions investigating 

absolute mean levels (e.g. questions 1a.1, 1b.1, 1b.2, 1c.2), a stable imputed data set was 

desired in order to permit consistency in terms of identifying the groups of students 
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whose absolute levels indicate sufficiently high levels engagement and achievement at 

the end of eighth grade, and, by keeping the same groups in all analyses, enabling the 

comparability of results across questions. 

Imputation. To create a stable imputed data set to answer research questions 

about mean levels, data were imputed using ML estimation with an estimation 

maximization (EM) algorithm (Schaefer & Graham, 2002) with the Missing Values 

module in IBM SPSS v.25 (IBM corporation, 2017). 

Because there were too many variables (i.e. individual items; 234 items in all) to 

impute in a single model, I followed suggestions from Graham (2009) to split imputations 

into separate models that each a) contained roughly 100 variables, b) included the sets of 

variables that would be most highly intercorrelated (i.e. those that would account for 

variance in missing values so more data are MAR), c) included variables to sufficiently 

represent the relationships in the planned analyses (and thus not suppress hypothesized 

relationships), and d) included auxiliary variables (i.e. those not included in the planned 

analyses) that might be the most beneficial in further reducing reduce bias from MNAR.  

Four separate models imputed all of the items for a) engagement and grades, b) 

autonomy and competence, c) teacher support and relatedness, and d) parent and friend 

support, respectively. Variables were added to each model to represent all planned 

hypothesized relationships (i.e. the six personal and inter-personal resources to the model 

for engagement and grades, and engagement and grades to the models for the resources).  
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Auxiliary variables were selected in consideration of their correlation coefficients19 with 

the items to be imputed, the representation of diverse data sources (so that, for cases 

missing one data source at a time point, there might still be information available at that 

time point), and variables that would be present for the highest proportion of cases. 

Notably, teacher reports of engagement and of re-engagement after academic challenges 

were available, and were added to every model. Variables added to a model were a mix of 

scale scores20, which helped to maximize the amount of information provided by a 

minimum of variables, and individual items, which were selected to increase the number 

of students for whom at least some data was available at each time point.  

Little’s MCAR test was significant in the imputation model for parent support and 

friend support, χ2 = 22,522.51, df = 21,975, p = .005, indicating that missingness in these 

models was somewhere between MAR and MNAR. Little’s MCAR test was not, 

however, significant in the models for engagement and grades, χ2 = 26,871.60, df = 

27,219, p = .93, competence and autonomy, χ2 = 27,066.22, df = 26,841, p = .17, or 

relatedness and teacher support, χ2 = 27,506.38, df = 27,384 p = .30. This suggests that it 

is possible that, after taking the other variables in the model into account, missingness for 

 
19 Graham, 2009, recommends that auxiliary variables be correlated at least at a coefficient of .40 

(or, ideally, .50) with target variables to be most effective at reducing bias. 

20 Scores representing the average of all available items in a construct were used in cases when 

missingness within a scale was rare and missing certain items would not change the meaning of the scale 

score (as was the case for the teacher-report variables). When this was not the case, scales were computed 

only for students who had all items in the scale. In situations where this would mean omitting a large 

number of cases, individual items were used instead. See Graham, 2009, for more information.  
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these variables was randomly distributed in the sample and data were functionally 

MCAR. 

After imputation, only the target imputed items from each model (e.g. the 

engagement and grades items from the model for engagement and grades) were retained; 

the additional variables were discarded. Finally, the target items from each model were 

combined to form a final imputed data set. Analyses using this imputed data set were 

conducted in IBM SPSS v.25 (IBM corporation, 2017).  

Because single EM imputation can suppress variances and standard errors 

(Schaefer & Graham, 2002), analyses were conducted to compare this imputed data set 

with the unimputed data. Variances and standard errors were indeed smaller in the 

imputed data set21. Comparisons of measures of internal consistency showed that there 

were some deviations, but that most values were similar across data sets22. Variables in 

 
21The average differences between standard deviations that were calculated in the imputed data set 

and those calculated using raw data in SPSS (in which missing cases are deleted) or Mplus (using MLR 

estimation) were -0.11 and -0.12, respectively. Standard errors of variable means were, on average, .015 

lower in the imputed than those calculated using raw data in SPSS.  

22 For the 48 variables (8 measures times 6 time points), there were only 12 variables for which 

CronbachCronbach’s alpha values computed using imputed data diverged by more than approximately .02 

from those computed using raw data (maximum difference = .06). McDonald’s omega values (computed 

using MLR estimation in Mplus) were usually similar to either the Cronbach’s alpha values computed in 

raw data or those computed with imputed data, if not both: In the small number of cases (discussed later, 

see Tables 5.1 and 5.2) in which omega values diverged markedly from the alpha values computed in the 

imputed data set, omegas were within approximately .04 of alphas computed using raw data. 
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the imputed data set were slightly more normally distributed, which is to be expected 

because the imputation model assumed a normal distribution23.  Although skewness and 

kurtosis were usually slightly less pronounced in raw data than in imputed data24, patterns 

were nonetheless generally similar; the primary difference was that there was one 

additional instance at which skewness for a variable exceeded an absolute value of two25.  

Mean levels were slightly lower in the imputed data set, but otherwise did not deviate 

markedly from mean levels computed using unimputed data26. Gender differences were 

more pronounced in the imputed data set27, which could be because gender was included 

 
23 SPSS Missing Values v. 25 can account for certain types of non-normality in distributions (e.g. 

bi-modal distributions) in its imputation models, but not skewness, which was the primary source of non-

normality in this data set.  

24 For example, skewness for engagement in raw data ranged from -.14 to -.88, with average 

skewness = -.54; vs. ranging from -.16 to -.64 in the imputed data, with average skewness = -.46.   

25 This only occurred once in the imputed data set (skewness for parent support fall of sixth grade 

= -2.03) versus twice when using raw data (skewness for parent support = -2.12 in the fall of sixth grade 

and -2.01 in the fall of seventh grade).  

26 Average differences between mean levels in the imputed data set vs. raw data set using SPSS 

and Mplus were -0.03 and -0.02, respectively. The average of the absolute values of differences between 

means were 0.04 and 0.03, respectively.  

27 Gender differences in the imputed data set are presented in the following chapter. Gender 

differences in the raw data were as follows: Engagement mean levels significantly higher for female 

students than male in the fall and spring of eighth grade. GPA mean levels significantly higher for female 

students at every time point  except the spring of seventh grade. Significant mean level differences in 

competence in fall of sixth grade (females higher), teacher support in the spring of eighth grade (females 
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in the imputation models28. Correlation coefficients were slightly higher in the imputed 

data set, but were otherwise generally similar when conducted using unimputed data29. In 

summary, although most analyses conducted with imputed and unimputed data yielded 

similar patterns of findings results, they also revealed some differences; these differences 

were taken into consideration when interpreting the findings.  

 

 

 
higher), and relatedness in the spring of seventh grade (females lower). 

28 Gender was maintained in the imputation models to help account for NMAR missingness; the 

imputation models that omitted gender had a higher proportion of significant MCAR tests. Gender was then 

accounted for in subsequent analyses as appropriate (e.g. as a covariate).  

29 Average differences between correlation coefficients in the imputed vs. raw data sets were .04 in 

both SPSS and Mplus; average absolute-value differences were .06 in both programs. 
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CHAPTER 5.  

RESULTS 

Descriptive Analyses 

Preliminary descriptive analyses were conducted for all variables in the study. 

Internal consistencies (Cronbach’s alpha and McDonald’s omega), means, standard 

deviations, and minimum and maximum scores for each construct are reported in Tables 

5.1 and 5.2. These analyses were conducted using the imputed data set (see previous 

section) in SPSS v. 25, except for McDonald’s omega, which was computed using 

unimputed data in Mplus 6.0.  

Table 5.1  
Descriptive statistics for study outcomes at each time point.

Construct # 
items 

Stat-
istic 

Time point
1. 

Fall 6th
2. 

Spr. 6th
3. 

Fall 7th
4. 

Spr. 7th 
5.  

Fall 8th 
6. 

Spr. 8th
Engagement 6 α .75 .78 .78 .76 .74 .82
  ω .73 .77 .76 .74 .75 .81
  Mean 3.94 3.89 3.82 3.71 3.72 3.57
  S.D. .64 .65 .66 .65 .60 .73
  Min. 1.38 1.00 1.00 1.33 1.67 1.00
  Max. 5.00 5.00 5.00 5.00 5.00 5.00
G.P.A. 4 α .87 .87 .83 .81 .82 .86
  ω .87 .86 .85 .80 .85 .85
  Mean 2.93 2.94 3.07 2.95 2.73 2.76
  S.D. .77 .80 .73 .76 .84 .91
  Min. 0.50 0.00 1.00 0.50 0.00 0.00
  Max. 4.00 4.00 4.00 4.00 4.00 4.00
Note. n = 576. Engagement could range from 1-5. GPA could range from 0-4. Statistics 
reported here are from the imputed dataset, except McDonald’s omega computed using 
MLR estimation in Mplus. 
Spr. = spring; α = Cronbach’s alpha, ω = McDonald’s omega; S.D. = standard deviation; 
Min. = minimum; Max. = maximum.
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Table 5.2  
Descriptive statistics for personal and interpersonal resources at each time point.

Construct # 
items 

Stat-
istic 

Time point
1. 

Fall 6th
2. 

Spr. 6th
3. 

Fall 7th
4.

Spr. 7th 
5.  

Fall 8th 
6. 

Spr. 8th
Relatedness 5 α .79 .81 .83 .83 .79 .82
  ω .78 .82 .82 .83 .78 .80
  Mean 3.79 3.66 3.75 3.58 3.59 3.51
  S.D. .86 .82 .83 .81 .76 .86
  Min. 1.00 1.00 1.00 1.00 1.00 1.00
  Max. 5.00 5.00 5.00 5.00 5.00 5.00
Competence 6 α .55 .62 .59 .66 .69 .69
  ω .54 .60 .55 .61 .70 .70
  Mean 4.18 4.23 4.30 4.32 4.26 4.29
  S.D. .58 .58 .53 .53 .58 .56
  Min. 2.33 2.00 2.17 1.83 1.50 1.00
  Max. 5.00 5.00 5.00 5.00 5.00 5.00
Autonomy 6 α .52 .58 .72 .65 .64 .59
  ω .60 .64 .74 .68 .67 .68
  Mean 3.33 3.26 3.08 3.00 3.00 2.91
  S.D. .59 .65 .72 .66 .67 .65
  Min. 1.67 1.00 1.00 1.00 1.00 1.00
  Max. 5.00 5.00 5.00 5.00 5.00 5.00
Teacher 
Support 

7 α .71 .75 .77 .81 .75 .82
 ω .70 .73 .76 .81 .73 .80

  Mean 3.97 3.95 3.81 3.67 3.72 3.62
  S.D. .64 .66 .70 .72 .65 .78
  Min. 1.86 1.29 1.00 1.00 1.00 1.00
  Max. 5.00 5.00 5.00 5.00 5.00 5.00
Parent  
Support 2 r* .76 .85 .86 .80 .80 .84 
  Mean 4.51 4.40 4.45 4.33 4.32 4.09
  S.D. .67 .78 .73 .77 .80 .92
  Min. 1.00 1.00 1.00 1.05 1.00 1.00
  Max. 5.00 5.00 5.00 5.00 5.00 5.00
Peer Support 3 α .57 .48 .55 .54 .48 .58
  ω .58 .53 .55 .52 .45 .64
  Mean 4.20 4.24 4.28 4.23 4.22 4.07
  S.D. .67 .62 .61 .58 .59 .66
  Min. 1.33 1.00 1.00 2.21 1.67 1.00
  Max. 5.00 5.00 5.00 5.00 5.00 5.00
Note. n = 576. Items could range from 1-5. Statistics reported here are from the imputed 
dataset, except McDonald’s omega computed using MLR estimation in Mplus. 
* Spearman-Brown reliability coefficients are reported for parent support because there 
were only two parent support items; Eisinga et al., 2013. 
Spr. = spring; α = Cronbach’s alpha, ω = McDonald’s omega; S.D. = standard deviation; 
Min. = minimum; Max. = maximum.
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Scale Properties and Descriptive Statistics. 

 Internal consistency. To assess internal consistency among the items in each 

construct, Cronbach’s alpha (α) and McDonalds omega (ω) coefficients were calculated 

for each measure that had three or more items. Spearman-Brown reliability coefficients 

were calculated for the parent support measure, which had only two items30. In nearly all 

cases, the alpha and omega values for a given variable were very similar31 (see Tables 5.1 

and 5.2). In terms of patterns across the different time points, reliability estimates were 

lower in the fall than in spring of a given year for several variables, and were often lower 

in sixth grade than in eighth grade. Accordingly, the lowest alpha for a given construct 

was often in the fall of sixth grade (average alpha = .69), and the highest alpha was often 

in the spring of eighth grade (average alpha = .75).  

Cronbach’s alpha levels of at least .70 can be considered acceptable, depending on 

the aims of the research (Nunally & Bernstein, 1994). Five constructs met this condition 

at all time points: engagement, GPA, relatedness, teacher support, and parent support. 

The average alpha values for engagement, GPA, relatedness, and teacher support were 

.77, .84, .81, .77 respectively, and the average Spearman-Brown coefficient for parent 

 
30 This coefficient can be less-biased than Cronbach’s alpha when dealing with two-item scales; 

Eisinga, Grotenhuis, & Pelzer, 2013.  

31 Cronbach’s Alpha was also calculated for parent support for the purposes of comparison; the 

alpha values were all within .02 of the Spearman-Brown coefficients. In most cases, McDonald’s omega 

values were within .02 of the Cronbach’s alpha values. A small number of more-pronounced discrepancies 

were found primarily for the three measures with the lowest internal consistencies: competence (omega 

usually lower than alpha), autonomy (omega usually higher), and friend support (omega usually higher). 
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support was .82.  

Cronbach’s alpha levels fell below .70 for three constructs: Average alpha values 

for competence and autonomy were .63 and .62, respectively, and the average alpha value 

for friend support was .53. These low alpha values could reflect, in part, the relationship 

between Cronbach’s alpha and scale length (such that shorter scales tend to have lower 

alphas). The peer support scale, for example, only had three items.  Low alphas can also 

suggest that the scales are measuring more than one dimension. Notably, the six items in 

the autonomy scale span three dimensions, tapping intrinsic, identified, and external 

reasons for doing school work. Reasons for low alphas for the competence scale are less 

clear, but they could be, in part, a product of range restriction (see below).  

Analyses showed that there were no friend support or competence items whose 

removal would increase the alpha values for the scale. For autonomy, on the other hand, 

the removal of the two items tapping external reasons for doing schoolwork could 

improve the alpha of the autonomy scale, but these items were retained to maintain the 

meaning of the construct.  Because low internal consistencies tend to attenuate 

correlations, the lower reliabilities for competence, autonomy, and friend support were 

considered when interpreting findings.  

Range restrictions and floor and ceiling effects. Minimum and maximum 

scores were examined to screen for range restrictions. Scores could range from 1 to 5 for 

all measures except GPA, which could range from 0 to 4. The maximum values were 

represented for all variables at all time points, but there were several variables for which 

the range was restricted because the minimum value reported in the sample did not reach 
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the minimum possible value of the scale. This was the case for three time points each of 

Engagement, GPA, and friend support; as well as two time points for teacher support; and 

one time point each for autonomy and parent support. The most pronounced range 

restrictions were found for competence, in which minimum values at the first three time 

points did not drop below a 2.0, and only the last time point reached 1.0. There was also 

one time point at which the minimum friend support value was above a 2.0, but for all 

other variables the minimum score was within one point of the possible minimum. These 

range restrictions occurred most often during the fall of sixth grade.  

Data were also screened for ceiling and floor effects. Only one construct showed 

clear ceiling effects: the mean was within one standard deviation of the maximum at all 

six time points for parent support. Floor effects were not evident in this sample; in most 

cases, scale means were within two standard deviations of the scale maximum. Both the 

ceiling effects found for parent support and the restricted ranges found for several 

variables are evidence of limited variability in those variables. The large number of 

students reporting values near the maximum of the scale may make it more difficult to 

detect effects for students with very high scores.  

Assessing normality of distributions. Tests of skewness and kurtosis were 

conducted to examine the distributions of the study variables. With the exception of 

autonomy (for which distributions were relatively symmetric, average skewness across 

time points = 0.00), most variables showed slight negative skewness. That is, the 

distributions for most variables were asymmetric such that responses were concentrated 

on the right (i.e. more-positive) side of the distribution and the tails of the distribution 
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trailed to the left. Skewness within an absolute value of two can be considered acceptable 

in terms of avoiding bias in estimates (Finney & DiStefano, 2006), and there was only 

one construct that fell outside this guideline: skewness for parent support in fall of sixth 

grade was -2.03. For most other constructs, skewness was much less pronounced. The 

average skewness for engagement was -.46, with values ranging from -.16 to -.64. 

Skewness for GPA, relatedness, and teacher support were all similar, with average 

skewness ranging between -.51 and -.59. Only three constructs showed skewness greater 

than an absolute value of one, including competence in the spring of eighth grade 

(skewness = -1.39), friend support in the spring of sixth grade and fall of seventh grade 

(skewness = -1.06 and -1.24, respectively), and parent support at all time points (average 

skewness = -1.64).  

In terms of kurtosis, there were no variables for which kurtosis exceeded an 

absolute value of seven (Finney & DiStefano, 2006), suggesting that kurtosis was 

acceptable. There were only three constructs for which kurtosis exceeded a more 

conservative criterion of an absolute value of 2.5: competence in the spring of sixth grade 

(kurtosis = 4.01), friend support in the fall of seventh grade (kurtosis = 2.71), and parent 

support during the fall and spring of sixth grade and the fall of seventh grade (kurtosis 

ranging from 2.96 to 4.89). These leptokurtic (positive kurtosis) values indicate that the 

distributions had more data concentrated in the tails. Kurtosis values for most parent and 

friend support variables were above one, but other variables were less kurtotic, with all 

values falling within an absolute value of one.  

Examinations of histograms revealed that the variables with the most-pronounced 
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skewness (and, to a lesser extent, kurtosis) had large numbers of students who reported 

the maximum value of the scale; for parent support, 5.0 was the most-commonly reported 

value at all time points32. Because of a desire to maintain the fidelity and interpretability 

of the study variables, in conjunction with a consideration of the moderately large sample 

size and the previous decision to use robust estimates for the analyses of growth curves, 

the decision was made to use variables without transformation, but to consider the 

impacts of skewness when interpreting results. Notably, the histograms for engagement, 

the primary construct of interest, revealed distributions that were relatively normally-

shaped. Despite the evidence of slight negative skew (primarily in the fall of sixth grade), 

the distributions had clear peaks, with fewer responses at the extreme ends of the scale.  

Mean-level trends. Mean levels were examined for all study constructs.  Almost 

all mean levels were above the midpoint of the scale (i.e. 3 for student-report constructs 

and 2 for GPA), suggesting that students generally agreed with positive statements about 

their motivation and disagreed with negative statements, and that most students were 

receiving passing grades. Mean levels for engagement ranged between 3.5 and 4 (i.e. 

what was termed “moderately high” in the review of literature on engagement 

trajectories). Mean levels for relatedness, teacher support, and GPA were similar, with 

most values lying between 3.5 and 4 or, in the case of GPA, 2.5 and 3. Levels for  

competence, parent support, and friend support were higher, ranging between 4 and 4.5. 
 

32 The large number of students responding with “5” to all parent support items may reflect that 

there were only two items in the measure and that they were both positive; all other student-report measures 

contained a mix of positive and negative items, with the varied response scales and higher numbers of 

items providing more opportunities for disagreement among items.  
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Mean levels for autonomy were lower, with most values ranging between 3 and 3.5, and 

dropping just below the midpoint in the spring of eighth grade.  

Mean-level gender differences. A series of t-tests was used to examine whether 

mean levels of each study construct differed between male and female students. 

Differences were most pronounced for engagement and grades; mean levels and test 

results for these constructs are reported in Table 5.3. When compared to male students, 

female students reported higher levels of engagement at all time points except for the fall 

of seventh grade, and had higher GPA at every time point. Differences were less 

pronounced for the six personal and interpersonal resources (see Appendix B, Table B1 

for details). Significant differences were more frequent at the beginning and end of 

middle school. When compared to males, females reported slightly higher levels of 

competence in the fall and spring of sixth grade and eighth grade, autonomy in the spring 

of seventh grade and the fall of eighth grade, and parent and friend support in the spring 

of eighth grade. Female students reported slightly higher levels of teacher support than 

males at all time points except the spring of seventh grade. Female students reported 

higher levels of relatedness in the fall of seventh grade, and lower levels than males in the 

spring of spring grade. Because of the significant differences found, gender was 

considered for inclusion in the analyses of the research questions as a covariate, when 

appropriate.33  

 
33 Sensitivity analyses conducted for growth curve models that included gender as a covariate 

showed found that removing gender from the model resulted in some differences in the magnitude of 

effects but no differences in whether effects of interest were significant. Follow-up analyses using a 

centered gender variable showed that magnitude of effects was identical as using the “female = 1” coding.  
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Cross-time stabilities. Correlations among the different time points within each 

construct are reported in Tables 5.4 through 5.6. All correlations were positive and 

significant. In general, the strongest correlations were between adjacent time points, and 

the weakest correlations were between time points in sixth grade and those in eighth 

grade.  

For engagement (see Table 5.4), the correlations between adjacent time points 

ranged between .55 and .71. Correlations between time points in sixth grade and eighth 

grade were more moderate (.43 - .50), and the remaining cross-time correlations ranged 

between .57 and .63. The relatively high degree of stability among the various time points 

of engagement could make it more difficult for other variables to account for changes in 

engagement over time. Correlations for GPA (see table 5.5) were even higher, ranging 

from .66 to .79 at adjacent time points and .59 to .76 for other time points.  

Table 5.3 
Results of t-tests assessing gender differences in mean levels of engagement and GPA. 

 
Time point 

1.  
Fall 6th 

2. 
Spring 6th

3. 
Fall 7th 

4. 
Spring 7th

5.  
Fall 8th 

6. 
Spring 8th

Engagement  
 t -3.48** -4.23*** -3.54*** -1.83† -3.01** -5.85***

 M(SD): Male 3.85(.66) 3.77(.65) 3.72(.68) 3.66(.70) 3.64(.63) 3.38(.79)
 M(SD): Female 4.03(.61) 4.00(.63) 3.91(.63) 3.76(.60) 3.79(.57) 3.73(.64)

GPA   

 t -7.38*** -6.68*** -2.95** -3.85*** -7.44*** -7.60***
 M(SD): Male 2.69(.76) 2.71(.82) 2.97(.73) 2.82(.78) 2.46(.87) 2.47(.95)
 M(SD): Female 3.15(.72) 3.14(.73) 3.15(.72) 3.06(.73) 2.97(.75) 3.02(.77)

Note. n = 576. Gender coded such that male = 0 and female = 1. 
 t = results of t test, M = mean, SD = Standard deviation. 
 T-tests had 574 degrees of freedom except in cases when modified degrees of freedom 
were used because of a significant result for Levene’s test of equality of variances for 
engagement at time points 4, 5, and 6 (df = 540.21, 548.68, 523.66, respectively) and for 
GPA at time points 2, 5, and 6 (df = 548.50, 543.01, 525.40, respectively).  
*** indicates significant at p <.001, ** p <.01, † p <. 10. 
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Table 5.5 
Within-construct correlations for G.P.A at each time point.
Construct  G.P.A.
 Time point  1. 2. 3. 4. 5.  6. 
G.P.A.     
 1. Fall 6th  --  
 2. Spring 6th    .79 --  
 3. Fall 7th   .70 .74 --  
 4. Spring 7th  .67 .75 .79 --  
 5. Fall 8th  .59 .60 .62 .66 -- 
 6. Spring 8th  .63 .68 .73 .76 .75 --
Note. n = 576. All correlations significant at p <.001.

 

For the six personal and interpersonal resources (see Table 5.6), stabilities were 

the weakest for friend support (.28 - .54 for adjacent time points, .21 - .24 for sixth-to-

eighth-grade correlations, other time points .28-.47). Associations for the five other 

resources were somewhat stronger, and all showed a similar pattern. Correlations 

between adjacent time points were mostly between .50 and .70 (ranging from .49 to .73). 

Correlations between time points in sixth grade and time points in eighth grade ranged 

from .23 to .46. Correlations for remaining time points were mostly in the .40s and .50s, 

ranging from .36 to .63. The lower stabilities found for friend support could suggest that 

friend support is less stable than other resources as students move across middle school 

(but could also reflect attenuation as a result of the construct’s low internal reliabilities).  

 

Table 5.4 
Within-construct correlations for engagement at each time point.
Construct  Engagement
 Time point  1. 2. 3. 4. 5.  6. 
Engagement     
 1. Fall 6th  --  
 2. Spring 6th    .55 --  
 3. Fall 7th   .63 .69 --  
 4. Spring 7th  .59 .61 .71 --  
 5. Fall 8th  .48 .46 .62 .62 -- 
 6. Spring 8th  .42 .50 .57 .59 .69 --
Note. n = 576. All correlations significant at p <.001.
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Table 5.6 
Within-construct correlations for each resource. 
Construct  Cross-time correlations within each resource 
 Time point  1.  2. 3. 4. 5.  6. 
Relatedness    
 1. Fall 6th  --  
 2. Spring 6th    .57 --  
 3. Fall 7th   .60 .67 --  
 4. Spring 7th  .45 .59 .73 --  
 5. Fall 8th  .26 .46 .46 .51 -- 
 6. Spring 8th  .38 .45 .47 .60 .65 --
Competence    
 1. Fall 6th  --  
 2. Spring 6th    .56 --  
 3. Fall 7th   .48 .57 --  
 4. Spring 7th  .51 .63 .60 --  
 5. Fall 8th  .39 .37 .36 .50 -- 
 6. Spring 8th  .39 .29 .37 .37 .51 --
Autonomy    
 1. Fall 6th  --  
 2. Spring 6th    .54 --  
 3. Fall 7th   .46 .66 --  
 4. Spring 7th  .34 .58 .67 --  
 5. Fall 8th  .28 .39 .50 .59 -- 
 6. Spring 8th  .23 .31 .46 .57 .60 --
Teacher Support    
 1. Fall 6th  --  
 2. Spring 6th    .62 --  
 3. Fall 7th   .53 .58 --  
 4. Spring 7th  .50 .52 .63 --  
 5. Fall 8th  .39 .36 .50 .55 -- 
 6. Spring 8th  .37 .32 .56 .58 .62 --
Parent Support    
 1. Fall 6th  --  
 2. Spring 6th    .65 --  
 3. Fall 7th   .55 .66 --  
 4. Spring 7th  .40 .56 .64 --  
 5. Fall 8th  .30 .40 .47 .49 -- 
 6. Spring 8th  .32 .41 .65 .55 .54 --
Peer Support    
 1. Fall 6th  --  
 2. Spring 6th    .43 --  
 3. Fall 7th   .28 .28 --  
 4. Spring 7th  .28 .36 .38 --  
 5. Fall 8th  .21 .24 .30 .54 -- 
 6. Spring 8th  .24 .21 .47 .33 .32 --
Note. n = 576. All correlations significant at p <.001.
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Correlations between hypothesized predictors and outcomes. Correlations 

among study constructs were examined in terms of both overall patterns and with regard 

to specific hypotheses. Correlations between engagement and G.P.A. are reported in 

Table 5.7. These correlations were mostly weak, with the strongest correlations found 

between engagement and GPA at the same time point (r ranging from .29 to .46). 

Correlations between engagement in sixth grade and GPA in eighth grade were weak (r = 

.20 - .31), and correlations of GPA in sixth grade and engagement in eighth grade were 

weaker, with one correlation only reaching marginal significance.  

Table 5.7 
Correlations between engagement and G.P.A.
Construct  Engagement
 Time point  1. 2. 3. 4. 5.  6. 
GPA     
 1. Fall 6th  .37 .24 .25 .34 .14** .25
 2. Spring 6th    .33 .29 .26 .34 .08† .24
 3. Fall 7th   .34 .33 .31 .38 .22 .37
 4. Spring 7th  .30 .29 .33 .42 .25 .41
 5. Fall 8th  .20 .26 .27 .30 .32 .42
 6. Spring 8th  .31 .27 .29 .37 .34 .46
Note. n = 576.  
All correlations significant at p <.001 except as indicated: ** p <.01,  † p <. 10. 
Bolded values (on diagonal) indicate concurrent associations; values above diagonal 
indicate associations between GPA at one time point and engagement at the next time 
point; values below the diagonal indicate associations between Engagement at one 
time point and GPA at the next time point. 

Correlations between resources and study outcomes (i.e. engagement at all time 

points and G.P.A. at the end of eighth grade) are reported in Table 5.8. Associations 

between G.P.A. in the spring of eighth grade and the resources at all time points were 

mostly weak. They were strongest for teacher support (average r = .30), followed by 

competence (average r =.28), and relatedness (average r = .21). Associations were 

weaker, and sometimes failed to reach significance, for autonomy (average r =.16), 

friend support (average r = .10), and parent support (average r = .08).
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Table 5.8 
Correlations between resources and study outcomes
Construct    Correlations with outcomes 

Engagement  G.P.A
 Time point  1.  2. 3. 4. 5. 6.   6.  
Relatedness     
 1. Fall 6th  .39 .27 .42 .33 .30 .28  .21 
 2. Spring 6th    .30 .46 .45 .43 .43 .40  .24 
 3. Fall 7th   .38 .39 .56 .48 .45 .44  .24 
 4. Spring 7th  .32 .28 .45 .53 .38 .38  .22 
 5. Fall 8th  .23 .26 .34 .34 .47 .39  .16 
 6. Spring 8th  .19 .23 .27 .37 .35 .41  .21 
Competence     
 1. Fall 6th  .35 .27 .19 .19 .15 .22  .28 
 2. Spring 6th    .33 .40 .29 .26 .15 .19  .30 
 3. Fall 7th   .41 .32 .38 .32 .26 .28  .30 
 4. Spring 7th  .39 .39 .37 .47 .27 .35  .32 
 5. Fall 8th  .25 .29 .18 .28 .29 .32  .26 
 6. Spring 8th  .25 .25 .19 .24 .23 .38  .25 
Autonomy     
 1. Fall 6th  .49 .39 .43 .37 .33 .29  .19 
 2. Spring 6th    .42 .57 .53 .50 .34 .34  .12**
 3. Fall 7th   .44 .50 .61 .47 .36 .31  .07†
 4. Spring 7th  .30 .42 .52 .58 .43 .41  .21 
 5. Fall 8th  .35 .32 .46 .49 .53 .43  .13**
 6. Spring 8th  .30 .35 .45 .47 .50 .51  .24 
Teacher Support     
 1. Fall 6th  .59 .43 .49 .48 .36 .35  .31 
 2. Spring 6th    .44 .55 .52 .43 .38 .43  .29 
 3. Fall 7th   .50 .45 .65 .58 .43 .43  .31 
 4. Spring 7th  .40 .39 .48 .61 .39 .43  .36 
 5. Fall 8th  .36 .27 .35 .42 .49 .41  .23 
 6. Spring 8th  .37 .24 .40 .46 .46 .54  .34 
Parent Support     
 1. Fall 6th  .30 .26 .29 .14** .11** .10*  .01ns

 2. Spring 6th    .25 .38 .33 .23 .22 .20  .04ns

 3. Fall 7th   .23 .34 .40 .30 .23 .23  .10*
 4. Spring 7th  .29 .34 .39 .40 .23 .30  .15 
 5. Fall 8th  .20 .28 .25 .27 .26 .23  .04ns

 6. Spring 8th  .09* .24 .24 .26 .21 .32  .17 
Peer Support     
 1. Fall 6th  .25 .25 .25 .18 .19 .25  .10*
 2. Spring 6th    .18 .21 .16 .20 .12** .25  .07†
 3. Fall 7th   .17 .27 .27 .30 .21 .27  .06 ns

 4. Spring 7th  .03 ns .21 .22 .27 .23 .37  .24 
 5. Fall 8th  .12** .21 .21 .22 .17 .19  .06 ns

 6. Spring 8th  .08† .28 .30 .31 .23 .29  .05 ns

Note. n = 576. All correlations significant at p <.001 except as indicated: ** p <.01, 
* p <.05, † p <. 10, ns not significant. 
Bolded values (on diagonal) indicate concurrent associations.
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Correlations between resources and engagement were all positive and significant 

except for two instances (the associations of engagement in the fall of sixth grade with 

friend support in the spring of seventh grade and spring of eighth grade were not 

significant and marginally significant, respectively). The strongest associations were 

usually between variables measured at the same time point, and the weakest associations 

were usually correlations between variables measured in sixth grade and those measured 

in eighth grade. Correlations for teacher support, autonomy, and relatedness were mostly 

moderate. Of these the highest correlations, on average, were found for teacher support 

(average r = .44) and autonomy (average r =.43), followed by relatedness (average r 

=.37). Correlations were weaker for competence (average r =.29), parent support 

(average r =.26), and friend support (average r =.22). The lower correlations for parent 

and friend support could reflect their more distal role in relation to classroom 

engagement, and could also be due, in part, to limited variability from ceiling effects 

(parent support) and attenuation from low internal consistencies (friend support). The 

weaker associations for competence could reflect, in part, attenuation from low internal 

consistencies as well as limited variability from range restrictions. The moderate 

associations found for autonomy suggest that the measure still functions well despite 

attenuation from low internal consistencies.   

  


