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Academic disengagement is a common problem for high school seniors.  One 

proposed remedy is Senior Project, in which seniors study a topic of their choosing, write 

a research paper, develop a practical or creative application related to the topic, and 

present their work to a panel.  The goal of this study was to identify the “active 

ingredients” in this remedy—the features of a student’s experience most strongly 

associated with greater engagement.  Potential ingredients were derived from the 

theoretical and empirical literature on academic engagement and the high school senior 

year.  These variables were organized into a path model in which support variables (e.g., 

quality of support from the project advisor) and task-quality variables (e.g., degree of 

autonomy experienced) were hypothesized to affect engagement directly and in some 

cases indirectly via self-efficacy.  

To test these hypotheses, structural equation modeling was applied to survey data 

from a national sample of students participating in Senior Project (N = 1,309).  Because 



xii 

this research involved a novel configuration of variables in a little-researched context, 

model modifications were anticipated.  Therefore, the sample was split into calibration 

and validation subsamples, an iterative process of data-based model refinement was used 

on the calibration subsample, and a multigroup invariance analysis was used to assess the 

model’s stability in the validation subsample.  In the model refinement, the major change 

was adding a latent variable to the path model to represent a general orientation to senior-

year academic work.  The model proved stable when applied to the full sample with a 

correction for the statistical non-independence of students in the same school. 

According to the model, patterns of variation in students’ engagement in Senior 

Project were best explained by parent interest and encouragement, students’ general level 

of engagement in academic work, and their sense of project self-efficacy.  Efficacy, in 

turn, was best explained by the complementary features of autonomy and clarity of 

expectations.  Clear expectations were most likely when students had strong advisor 

support.  These findings have implications for theories of engagement and for the design 

and administration of Senior Project programs. 
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CHAPTER 1 
INTRODUCTION TO THE PROBLEM 

This study is grounded in a concern and a conviction.  The concern relates to the 

extent of academic disengagement among high school seniors in the United States.  The 

conviction is that alternatives to the “business as usual” senior year have great potential 

to address this concern.  One such alternative is Senior Project, an opportunity for 

students to conduct in-depth research on a topic of their choice; to use the research to 

write a major paper and provide a basis for creating an artifact or participating in an 

experience related to the topic; and, finally, to present and defend their work orally to a 

panel of judges.  Senior Project is likely to engage students only if it respects general 

research-tested ideas about student motivation and specific issues typical of students in 

the last year of high school.  The purpose of this dissertation is to identify these potential 

“active ingredients” and then test whether the degree to which they are present in 

students’ Senior Project experiences explains their level of engagement. 

Senior Year in the Educational Spotlight 

The problem of academic disengagement during the high school senior year has 

received systematic attention from educational researchers and policymakers since the 

1970s.  For example, during the 1974-75 academic year, a rotating task force of twenty 

high school students, first assembled in 1969 by New York’s education commissioner, 

decided to focus on “find[ing] solutions to the persistent problems of the 12th year” 

(Student Affairs Task Force, 1975, p. 6).  The group conducted interviews with seniors 

and visited exemplary local programs, compiling an extensive list of senior-year 
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curriculum innovations designed to address senioritis.  A similar list emerged from the 

work of a former teacher and educational consultant (Pannwitt, 1979) who contacted over 

100 high school principals across the country.  A time of relative quiescence in research 

and advocacy related to senior year followed in the 1980s, perhaps because of the strong 

focus on basic skills (National Commission on Excellence in Education, 1983).  

However, in the 1990s attention turned again to the issue of senioritis.  For example, 

Hofstra University and the Nassau County High School Principals Association sponsored 

a series of conferences on the senior year that attracted national press attention (Kirsch, 

1997). 

Perhaps no one has directed more interest to the senior year than Richard Riley, the 

U.S. Secretary of Education under President Clinton.  In his seventh annual address on 

the state of American education, Riley (2000) noted:  

[The senior year] is an important time of transition for young people.  Surely we 
can offer our young people some exciting and meaningful challenges between 
midterms and the senior prom.  This is why I am announcing a new initiative we 
call the ‘Senior Year Transition’ project.  We intend to work with the Woodrow 
Wilson and Mott Foundations to bring together university leaders, educators, 
parents, and yes—students too—to take a new and close look at the senior year of 
high school. 

The resulting collaboration, the National Commission on the High School Senior Year, 

reviewed the literature, conducted eight focus groups with high school graduates, heard 

expert testimony, held two formal meetings, and supported the development of several 

major papers.  After issuing its first report in January 2001 (National Commission on the 

High School Senior Year, 2001a), the Commission discussed its findings with teachers, 

parents, and students nationwide in a series of public hearings.  The second report, issued 

in October 2001 (National Commission on the High School Senior Year, 2001b), outlined 
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the recommendations of the committee.  (See also Conley, 2001, for a description of the 

Commission’s work.) 

What the Commission learned in its research is that even the most academically 

successful students often spend senior year taking easy classes, skipping class, being 

bored with schoolwork, and worrying more about part-time jobs and extracurricular 

activities than academics.  After using the memorable and oft-quoted description of 

senior year as a “farewell tour of adolescence and school” (National Commission on the 

High School Senior Year, 2001a, pp. 16-17), the Commission punctuated its first report 

with a call-to-action reminiscent of the strong language in A Nation at Risk (National 

Commission on Excellence in Education, 1983): “The United States desperately needs to 

seize the lost opportunity of the senior year.  The need is immediate.  The goal is 

important.  The time to act has arrived” (National Commission on the High School Senior 

Year, 2001a, p. 29). 

The clarion call was heeded.  For instance, the Commission’s reports and their 

attendant publicity paved the way for the publication of a large interview-based 

qualitative study of the phenomenology of senior year (Sizer, 2002).  Also in the wake of 

the reports, in 2002 the West Virginia Department of Education sponsored a conference, 

“Strengthening the Senior Year,” for over 150 educators and business leaders (West 

Virginia Department of Education, 2002).  A similar conference was held in 2003 at the 

University of New Mexico for teachers from 37 schools; among the recommendations 

emerging from the summit were increasing the state’s mathematics requirement from 

three to four years and ending the state’s early-dismissal policy allowing seniors to attend 

school part-time once they have fulfilled graduation requirements (Chmelynski, 2003).  
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Finally, in a recent report on high school reform issued by the Florida Senate’s 

Committee on Education (2005), the committee strongly recommended that Florida 

schools “reinvent the senior year” (p. 8) through a combination of rigorous academic 

work, research projects, community service, and other programs. 

Senior-year reform acquired new momentum with Virginia Governor Mark Warner 

at the helm of the National Governors Association (NGA) in 2004-05.  The theme of 

Warner’s tenure was redesigning American high schools, and the February 2005 summit 

of state governors and education experts focused on raising state graduation requirements 

to match the skills demanded by colleges and employers (Peterson, 2005).  A major 

component of Chairman Warner’s agenda was the senior year, consistent with his prior 

work as governor of Virginia, where in 2003 he proposed a number of initiatives 

designed to make grade 12 more rigorous and relevant (Hebel, 2003).   One outcome of 

the NGA summit was the online “Rate Your Future” survey for high school students, 

which contained many questions about the senior year and which was promoted by state 

governors via press releases in May 2005 (e.g., “Gov. Guinn Proclaims,” 2005). 

The significant attention paid to the senior year raises this question: Why do 

educators, researchers, and policymakers consider the issue worth their time and effort?  

A closer look at the symptoms and sequelae of senioritis brings the reasons for the 

attention into clear relief.  

Symptoms of Senioritis 

Senioritis has been the subject of much attention in the national popular press, from 

major magazines (e.g., Kantrowitz & Wingert, 2000; Lord, 2001) to newspapers (e.g., 

Jayson, 2005; Kadyszewski, 2003) to radio programs (Conan, 2005).  Local press appears 

to find the topic equally compelling, offering commentaries written by seniors (e.g., 
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Stinchcomb, 2005) in addition to stories by adult reporters (e.g., Davis, 2006; Vaznis, 

2005).  Parenting guides written by counselors and behavioral scientists (e.g., Kastner & 

Wyatt, 2002) warn parents about senioritis and provide advice on how to address it.  

However, even for those who have seen none of this media coverage, the words of a 

former high school principal probably ring true: “No person who has occupied either side 

of a teacher’s desk needs a lengthy explanation of what is commonly called the ‘senior 

slump’” (Miller, 1972, p. 73; see also Kessler, 1996, and Mayher, 1998).   

Attitudes of Senioritis 

Nevertheless, examining expressions of the attitudes of senioritis, as well as the 

behaviors that accompany them, helps reinforce the urgency of developing solutions.  

The following descriptions, in the words of seniors themselves, are typical of the 

voluminous anecdotal evidence—often appearing in news and school-based accounts—

for the high incidence and seriousness of senioritis, even among successful students: 

At times, my only motivation to even go to my classes was the fact that I could 
only have so many absences and still be exempt from my exams.  (Senior Caroline 
Doud, recently accepted at the University of North Carolina-Chapel Hill, quoted in 
Shar, 2005, p. D1) 

Every single thing about high school is getting annoying.  I feel I’m about to not be 
controlled, and they’re controlling me.  (Senior Ashley Cullum, straight-A student, 
quoted in Dunn, 2001, p. 12) 

Basically, I’m just going through the motions or whatever, trying to hang up and 
get out of high school.  (Senior with a 3.9 GPA speaking in the PBS series Senior 
Year, filmed at Fairfax High School in Los Angeles, quoted in What Kids Can Do, 
2002, p. 1) 

The same disengagement dynamics are revealed by more formal ethnographic research in 

high schools.  Two independent yearlong studies, both (coincidentally) conducted at 

highly-regarded public high schools in California, provide illustrative portraits based on 

class observations and interviews with students and teachers. 
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Silence.  The tooth-pulling session continues as Charmack [a teacher] doggedly 
goes over ground she knows they know, though they stubbornly remain quiet.  No 
matter.  Charmack understands the ebb and flow of senioritis, which, she knows, is 
far milder at Whitney than at many other public high schools, where senior year all 
too often can become a wasteland.  Senioritis at Whitney is mostly a matter of 
attitude.  The kids still do the work, and lots of it, although they will try every trick 
in the book to talk their way out of it if they can. (Humes, 2003, p. 37)   

Westridge’s “ideal pupils” explained that they planned their high school careers, 
especially the senior year, so that they would be able to “kick back” and relax.  In 
classes, they were compliant, if minimally engaged, as they exhibited a try-and-
make-me posture that worked surprisingly well to keep teachers in check. . . .  
[T]heir explanation was thick with self-righteousness and a sense of entitlement.  
Westridge students said they had been “good adolescents” for a number of years by 
complying with rigorous course schedules and attaining gentlemanly As, Bs, and 
Cs.  In return—as kickback—they should now be allowed to “live a little.”  (Page, 
1999, p. 579)   

These attitudes are not new.  Among the major themes in interviews in the late 

1970s with 75 seniors, all in the top 15% of their classes in five schools in suburban 

Chicago, were acknowledged efforts to “beat the system” and do a minimum amount of 

work (Linton & Pollack, 1978). 

Surveys of high school seniors reinforce the picture of low engagement.  For 

example, the Colorado School-to-Career Partnership (1999) conducted an exit survey of 

almost 9,000 seniors from 132 high schools in the state.  Asked how often they were 

bored in class, 65% of the respondents selected frequencies at or above “half of the time.”  

In a study comparing student attitudes towards school across three Pennsylvania high 

schools, one of them featuring a junior-senior curriculum recently restructured to include 

more interdisciplinary and independent study, Sandberg (1981) collected longitudinal 

data using semantic differential scales.  Tests comparing students’ junior and senior 

responses on these scales showed that, in the non-restructured schools, seniors found 

school in general, and their courses in particular, less interesting, easier, less meaningful, 

and less useful than they had the previous year.  Seniors also described their classmates 
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as enjoying school less, working less diligently, and being less mature than they had the 

previous year. 

These attitudes about the senior year appear to have worsened over time.  One 

piece of evidence comes from the Monitoring the Future survey.  Sponsored by the 

Institute for Survey Research at the University of Michigan since 1976, the survey 

includes approximately 15,000 seniors annually.  Several major attitudinal indicators of 

engagement declined between 1980 and 1999: the proportion of seniors who rated their 

coursework as “often or always meaningful” fell from 42% to 30%; the percentage of 

seniors indicating that their courses were “quite or very interesting” declined from 38% 

to 26%; and the proportion of seniors saying that they “liked school very much or a lot” 

fell from 46% to 34% over that time period (Boesel, 2001).  These declines, moreover, 

have been largely independent of the type of high school program (e.g., academic or 

vocational) (Kadyszewski, 2003).  The same downward trend was documented in a study 

of 250,000 college and university students, statistically adjusted to be representative of 

the 1.6 million students entering college as first-time, full-time freshmen in 1997 (Sax, 

Astin, Korn, & Mahoney, 1997).  The fall 1997 survey, conducted by the Higher 

Education Research Institute at UCLA’s Graduate School of Education, revealed that a 

record high of 36 percent of freshmen reported being “frequently bored” in class during 

their high school senior year, compared with the all-time low of 26.4 percent in 1985. 

Accompanying these negative attitudes towards the high school senior year is a set 

of behaviors indicative of low academic engagement.  These behaviors were humorously 

described in a recent New York Times editorial (Herring, 2001): 
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A friend recalls that when he was in high school, one teacher said: “When I was a 
kid, if you cut classes, showed up late, and didn’t do any work, they called you a 
bum.  Now they call you a senior.”  And that was then.  (p. B9) 

Attendance Problems 

Cross-sectional survey data show significant attendance problems in the senior 

year.  In their study of students from over 1,000 high schools, Coleman, Hoffer, and 

Kilgore (1982) found that seniors reported significantly higher frequencies of skipping 

class, being absent from school entirely, and arriving at school late compared to 

sophomores.  Apparently little has changed in 20 years.  Data for the year 2000 from the 

National Center for Education Statistics (NCES) showed that, whereas 16% of 

sophomores admitted skipping school, 26% of seniors did.  In addition, while only 14% 

of sophomores indicated that they had been absent five or more days within a specified 

month-long period, the corresponding percentage for seniors was over 20% (NCES, 

2002).  Even if they do not skip school entirely, seniors seem especially likely to skip 

individual classes.  In the previously described exit survey of 9,000 seniors in Colorado 

(Colorado School-to-Career Partnership, 1999), 69% of respondents admitted skipping 

classes at least “once in a while.” 

These student-reported data are reinforced by information collected from the 

supervising adults in their lives.  For example, a survey of nearly all secondary principals 

in Tennessee found a significant inverse relationship between attendance and grade level 

of the students (Brimm, Forgety, & Sadler, 1978).  Educators and administrators who 

have spent their entire professional lives in schools (e.g., Miller, 1972) have commented 

on the increase in absences and tardies in the senior year, and it is not uncommon for 

seniors to ask how many days they can miss before disciplinary consequences ensue 

(Davis, 2006).  If these in-school attendance issues were offset by greater engagement in 



9 

 

school-related work at home, then perhaps the issues would be less important.  However, 

no such compensation has been observed. 

Minimal Time on Homework 

On the contrary, a series of studies has shown that seniors spend less time on 

homework than other high school students.  For example, Natriello and McDill (1986) 

analyzed data collected in 1964-65 from over 12,000 students from 20 high schools 

around the country.  Asked to estimate time spent daily on homework (on a 6-point scale 

ranging from “none or almost none each day” to “3 or more hours each day”), seniors 

reported spending significantly less time than juniors.  These findings are consistent with 

those of Coleman et al. (1982), whose 1980 data suggested that seniors spend less time 

weekly on homework than sophomores in all schools except “high-performance” public 

and private schools, defined as those with the highest proportions of seniors qualifying as 

semifinalists in the National Merit Scholarship competition.  In addition, the 2002 version 

of the UCLA study that found high rates of boredom among seniors (Sax et al., 1997) 

showed that a record low 33.4% of entering first-year college students reported spending 

six or more hours per week on homework as seniors (cf. a corresponding figure of 47% 

when the question was first asked in 1987).  The proportion of seniors reporting less than 

one hour per week on that survey nearly doubled over that same period (Engle, 2003).  

Further evidence of such declines emerged from an analysis comparing National 

Assessement of Educational Progress (NAEP) data from 1984 to 2004 (Perie & Moran, 

2005). 

Several comparisons provide some telling perspective on these numbers.  First, 

setting data from the 2004 High School Survey of Student Engagement alongside those 

from its college-level counterpart, the 2004 National Survey of Student Engagement, 
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indicated that first-year college students spend approximately twice as many hours per 

week preparing for their classes as high school seniors do (McCarthy & Kuh, 2005).  In 

addition, data from the Third International Mathematics and Science Study (TIMSS) 

showed that the daily average of 1.7 hours of studying and homework among U.S. high 

school seniors was significantly lower than the international mean of 2.6 hours (Miller, 

2001; Mullis, 1998).  Just as these numbers are little surprise given the attendance issues 

described earlier, so too is it fairly predictable that this minimal investment in homework 

is joined by a tendency among seniors to lighten their course loads. 

Course Enrollment Patterns  

It is not uncommon for students to enroll in fewer rigorous courses in the senior 

year, especially in the second semester (Weldy, 1984).  In light of evidence to be 

reviewed later, one of the most worrisome trends is for students to discontinue their 

course-taking in mathematics.  A number of large-sample surveys in the United States 

have indicated that only about two-thirds of seniors are enrolled in a mathematics course, 

well below the percentages for other grade levels and for students in most other countries 

(Kelly, 2001; Mullis, 1998).  Even among U.S. seniors on college-preparatory tracks, 

nearly 20% do not take a mathematics class (High School Survey of Student 

Engagement, 2005a).  The percentage of seniors enrolling in science courses is 

comparably low (Kelly, 2001; Miller, 2001). 

Sequelae of Senior-Year Disengagement 

Effects on College Performance 

Recall that senior enrollment in rigorous academic courses, particularly 

mathematics and science classes, is relatively low.  A series of large-sample regression 

studies sponsored by the U.S. Department of Education have shown the potential danger 
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of this pattern (Adelman, 1999, 2006).  Adelman’s analysis in both studies showed that 

the strongest predictor of college-degree completion—stronger even than family income, 

standardized test scores, and high school grades—was “academic intensity,” measured by 

the number of Carnegie units earned in core academic classes in high school.  The 

predictive power of academic intensity was especially strong for low-income students.  

For example, for students in the lowest quintile of socioeconomic status, moving into the 

top 40% of the academic-intensity index and entering postsecondary education directly 

from high school would improve degree completion from 36% to 59%.  Microanalyses of 

the data in both studies also indicated that the highest level of mathematics taken in high 

school was the strongest curriculum-related predictor of degree completion. 

  Even if students complete their college degrees, many take longer and pay more 

than necessary for the experience because of the need for remedial courses.  According to 

NCES data, 20% of full-time, first-year students in public universities took at least one 

remedial course in reading, writing, or mathematics in 2000.  The corresponding figures 

were significantly lower for students at private colleges and universities (12%) and 

significantly higher for students in community colleges (42%) (Parsand & Lewis, 2003).  

Education researchers (e.g., Adelman, 1999; Kirst, 2001; National Commission on the 

High School Senior Year, 2001b), district superintendents (e.g., Jester & Ismail, 2006), 

and university chancellors (e.g., Jayson, 2005) have attributed this need for 

postsecondary remediation in part to a weakening of skills and a slowing of academic 

momentum in the senior year.  Remediation not only costs taxpayers—in a sense double-

billing them for skills that should have been acquired in secondary education (Jayson, 

2005; Kirst, 2001)—but it also puts students at greater risk of not graduating from 
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college.  This increased risk was indicated in data from the National Educational 

Longitudinal Study (NELS:88), according to which the percentage of students earning a 

4-year degree dropped from 76% for students requiring no remedial coursework to 45% 

for students requiring one or more remedial classes in mathematics (Carey, 2004).  

Current college students often acknowledge the pernicious effects of their 

disengagement in the senior year.  In one study first-year college students were asked to 

write an “advice letter” to their former teachers in high school.  Often mentioned was that 

the transition to college would have been smoother had teachers not indulged seniors’ 

disengagement (Sandel, 1990).  Another study conveying a similar point was based on 

interviews with approximately 900 students enrolled in two- and four-year colleges who 

had graduated from public high schools in 2002, 2003, and 2004 (Peter D. Hart Research 

Associates, 2005).  Asked whether, knowing what they know today as college students, 

they would approach high school differently if they had a chance to do it again, 65% said 

that they would have worked harder.  Although this question did not specifically target 

the senior year, it seems reasonable to infer that students’ memories of senior-year work 

habits were most accessible and therefore provided some basis for their responses. 

Difficulties making the adjustment to college-level work certainly reflect more than 

just senior-year disengagement.  The cumulative impact of twelve prior years of 

education cannot be ignored (National Commission on the High School Senior Year, 

2001a).  However, evidence from senior-year performance on national and international 

exams suggests that the senior year is in fact not adding much value. 

Effects on Standardized Test Performance 

There is evidence of diminished college-readiness momentum as students progress 

through school.  Results from a recent study published by the American College Testing 
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program (ACT, Inc., 2006) provide one example.  Of all the seniors taking the ACT in 

2004-05, only 51% met ACT’s “college readiness benchmark” for reading—a level of 

achievement predicting a high probability of success (75% chance of earning a B or 

better) in first-year college courses.  In contrast, in a combined population of four recent 

cohorts who took “preparatory” versions of the ACT in grades 8 and 10 followed by the 

full ACT in grade 12, 62% of eighth-graders scored high enough (adjusted for expected 

growth) to be considered on-track for college reading.  The percentage reaching the 

benchmark was slightly higher when these students reached grade 10.  However, as in the 

reference population of seniors, the seniors in these special cohorts were less likely to 

reach the benchmark in their last year of high school. 

A different perspective on the issue of added value in the senior year comes from 

recent reports of trends in NAEP scores, which are based on representative samples of 

over 10,000 U.S. students at each of three grade levels (4, 8, and 12).  While students in 

grades 4 and 8 have posted significant gains in reading and mathematics scores since the 

tests were first administered in the early 1970s, the scores for students in grade 12 have 

remained flat (Perie & Moran, 2005).  The picture for NAEP writing scores is similar 

(Manzo, 2003).  Concerned about these results, the National Assessment Governing 

Board, the group of policymakers, educators, and citizens charged by the U.S. Congress 

to set NAEP policy, established the National Commission on NAEP 12th Grade 

Assessment and Reporting.  Among the Commission’s observations were that seniors 

have extremely low participation rates on the exam and that seniors who do sit for the 

tests tend to omit a large number of questions, especially those requiring greater effort 

(e.g., essays).  The Commission discussed incentives, such as awarding college 
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scholarships to randomly-selected seniors who answered all questions and earned scores 

above some threshold.  The Commission even hired a marketing firm to develop more 

ideas for enhancing motivation among seniors (Cavanagh, 2004; National Assessment 

Governing Board, 2004; National Commission on NAEP 12th-Grade Assessment & 

Reporting, 2004). 

Senior test-takers fare little better when compared with their peers in other 

countries.  The TIMSS study, conducted in 1995, was an international comparison of 

knowledge and problem-solving skill in mathematics and science.  Whereas U.S. students 

scored at or above the international average in grades 4 and 8, American seniors scored 

near the bottom (Michelau, 2002).  Bracey (2000, 2004) articulated some important 

criticisms of these comparisons, among them disparate participation rates across 

countries, age discrepancies (with students in comparison countries generally being older 

than U.S. seniors), and greater probability of non-uniform curricula in the decentralized 

U.S. educational system.  However, Bracey did not completely dismiss the unflattering 

comparisons as a statistical mirage; indeed, he argued that motivational differences across 

countries—related to features of the senior year such as widespread employment—were 

at least partly responsible. 

While the verdict that the senior year is an “educational wasteland” (as one 

university chancellor put it, in Jayson, 2005) might be too strong, the conclusion that the 

last year of high school is a time of rampant academic disengagement and relatively 

limited educational value-added is defensible for the reasons noted above.  Furthermore, 

even if the rhetoric of the National Commission on the High School Year’s (2001a) call-

to-action seems overblown, there is little doubt that educators and policymakers would do 
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well to heed the following counsel: “Though the seniors’ minds are elsewhere, their 

bodies are still in high school, and work must be found for them to do there” (Sizer, 2002, 

p. xvii). 

Potential Remedies for Senioritis 

One approach to the problem of senior-year disengagement emphasizes the “stick” 

rather than the “carrot,” with high standards of academic and behavioral accountability 

and consequences for failure to meet those standards.  This approach was forcefully 

articulated by Weldy (1984), a high school superintendent who called for educators to 

“take charge of our students’ education and require their presence, their attention, their 

cooperation, and their best performance” (p. 91).  Weldy derided “more exotic and 

tasteful palliatives . . . for the problem of senioritis” (p. 93), such as electives and 

internships, advocating instead a return to more traditional requirements.  Among the 

recommendations that he and others have advanced are more course requirements in the 

senior year (e.g., required mathematics; Michelau, 2002); stricter grading practices (e.g., 

passing every component of a course rather than needing only a passing average; 

Whitacre, 1984); and revocation of privileges (e.g., attendance at prom and graduation) 

for seniors with excessive absences, tardies, and other disciplinary issues (Lord, 2001). 

By themselves, stringent policies of this kind are insufficient, perhaps masking 

symptoms but not actually addressing many of the underlying factors causing senioritis 

(Haffey, 1995; Karweit, 1973).  Haffey thus studied an incentive program, developed at a 

suburban Texas high school in the early 1990s, that allowed seniors to be exempt from 

spring final exams if their prior attendance, conduct, and achievement met certain 

standards.  Comparing two graduating classes before the program was instituted with two 

classes after the program went into effect, Haffey found that the program was effective in 
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reducing absences and disciplinary problems.  Unfortunately, incentive programs like this 

one may convey the message that what happens in school in terms of engaged and highly 

relevant learning is less important than “serving time” in an orderly way (Sedlak, 

Wheeler, Pullin, & Cusick, 1986).  Greater potential for dealing with the underlying 

malaise of senioritis inheres in the approach described by Kelly (2001): 

As educators work to strengthen education for seniors, they need to remember that 
students are going through a time of profound transition, says Frank Sachs, senior 
program coordinator at the private Blake School in Minneapolis.  For that reason, 
senior year needs to emphasize the opportunity for individual decisionmaking and 
exploration as much as it does accountability.  (p. 4)   

Similarly, the National Commission on the High School Senior Year (2001b) called for 

“moving away from a system in which the senior year is just more of the same to one in 

which it provides the time to explore options and prove knowledge and skills” (p. 22).  

Although such novel opportunities for individual decisionmaking and exploration 

are still more the exception than the rule (Conley, 2001; Dunn, 2001; Viadero, 2001), 

alternative senior-year programs are becoming more common in American high schools.  

Among the extant programs are the following: courses or units that use art, literature, and 

other disciplines to explore transitions and the challenges of independence (Kessler, 

1999/2000; Sizer, 2002; Thompson, 1998); leadership opportunities such as planning 

courses and mentoring younger students (Dreis & Rehage, 2006; Fazio & Ural, 1995; 

Lott, 1995); community-service experiences (Arms, 1980; DeWitt & Joyce, 2001; 

Rosenberg, 1997); and dual-enrollment programs in which seniors spend part or all of 

their time taking college courses (Andrews, 2004; Bonesteel & Sperry, 2002; Peterson, 

2003). 

Another opportunity widely recommended by educational reformers and 

policymakers is the completion of a capstone project (e.g., Marsh & Codding, 1998; 
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National Commission on the High School Senior Year, 2001b).  Such projects, intended 

to demonstrate hands-on mastery of academic skills and dispositions, are generally driven 

by a central question or problem chosen by the student and culminate in some kind of 

useful product (Blumenfeld, Soloway, Marx, Krajcik, Guzdial, & Palincsar, 1991; Good 

& Brophy, 1997).  Capstone work of this kind has received special emphasis since the 

founding in 1984 of the Coalition of Essential Schools, one of whose core principles is 

“graduation by exhibition” (Sizer, 1992).  For example, culminating projects have been 

part of high school restructuring plans across the country (e.g., Darling-Hammond, 

Ancess, & Falk, 1995; Fischetti, Dittmer, & Hohmann, 1993).  They also have become 

part of the high school exit standards for at least five states: Hawaii, North Carolina, 

Pennsylvania, Rhode Island, and Washington (Hood & Egelson, 2005; McLain, 2002; 

Wills, 2005).  For these reasons, the projects have received extensive attention both in the 

popular press (Archer, 2005; DeFao, 2005; Mathews, 1998; Tomsho, 2005; Vaznis, 2005; 

Wills, 2005) and in the descriptive education literature (Chadwell, 1991; Kemmery & 

Cook, 2002; Lorenz, 1999; Nicolini, 1999; Shaunessy, 2004; Sills-Briegel, Fisk, & 

Dunlop, 1996/1997; Summers, 1989). 

Not all capstone projects are created equal, however.  For example, in 2001 the 

Washington State Institute for Public Policy surveyed principals from nearly all public 

high schools in the state (McLain, 2002).  Fifty-one percent of the schools were requiring 

a culminating project, and 25% were in the planning phases of adding such projects to the 

curriculum.  Among the schools already implementing a capstone program, the depth of 

the required projects varied significantly.  In some schools, for instance, a research paper 

in the senior English course was considered a culminating project; in others, the 
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requirements were more extensive, including oral presentations and exhibitions of 

physical products related to the research topics.  These findings are consistent with the 

verdict of Dr. Richard Basom, the managing director of the Partnership for Dynamic 

Learning, Inc., which provides support services for senior projects in more than 1,000 

high schools nationwide: “Implementation varies widely—maybe 80% of the programs 

out there are lax” (Wills, 2005, p. D1).  The focus of this dissertation is the other 20% of 

programs. 

Senior Project 

To understand what Senior Project is, it is helpful to know its forebears.  One of the 

earliest programs serving as its model was the Woodlands Individualized Senior 

Experience (WISE) program (DeFao, 2005; Hoover, 2003; National Commission on the 

High School Senior Year, 2001b; Wade, 1999).  Established in 1973 at Woodlands High 

School in New York, WISE was intended to alleviate senioritis—in the words of the 

program’s founder, to create an environment in which students were “celebrating senior 

year instead of leaving with a whimper” (Wade, 1999, p. 764).  Now implemented in 

over 60 schools across the country, the WISE model allows seniors to pursue individual 

learning projects during the second semester.  These projects can range from internships 

to intensive academic research to performance-based experiences.  Regardless of the 

specific form of the project, however, all seniors in the WISE program present and 

defend their work to a panel comprising faculty, younger students, and community 

members.   

About a decade later, on the opposite coast of the U.S., a group of teachers at South 

Medford High School in Oregon was equally distressed by senioritis: 
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We thought about the seniors, those placid, horizontal creatures who maintain a 
hazy attention until the homecoming queen is crowned or MacBeth dies, whichever 
comes first, at which point they pass into the oblivion known as senioritis.  We 
diagnosed their comatose state as evidence of an inadequate curriculum. (Chadwell, 
1991, p. 36) 

Like WISE, the model developed at South Medford included a presentation to a group of 

judges.  However, it also clearly stipulated two additional requirements: a research paper 

and a practical application or hands-on experience related to the topic.  In the late 1980s 

the program’s founders formed a consulting group, called FarWest EDGE (Energetic 

Designs for Growth in Education), to provide workshops and support materials for other 

schools wishing to start or redesign senior-year projects.  FarWest sold its Senior Project 

trademark and property to SERVE (SouthEastern Regional Vision for Education).  

SERVE is a federally-funded research consortium, affiliated with the University of North 

Carolina-Greensboro, that conducts research and provides support for schools in the 

southeastern U.S.  In early 2005, after administering Senior Project support to schools for 

a few years, SERVE divested its Senior Project operations to an independent, not-for-

profit spin-off, the Partnership for Dynamic Learning, Inc. (R. Basom, personal 

communication, April 25, 2006).  

The hundreds of schools across the country that are formally affiliated with the 

Partnership for Dynamic Learning, as well as hundreds of others not formally affiliated 

but implementing full-scale Senior Projects, certainly have variations in their program 

designs.  For example, some schools restrict the project to only one semester (Chadwell, 

1991), while others stretch the project over most of the academic year (Lippard, 2000).  

However, what all of these Senior Projects have in common is the three components of a 

research paper, a practical or creative application, and a formal presentation.  The kinds 

of topics and corresponding applications that students develop are well illustrated by the 
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following examples: a research paper on the ballets of George Balanchine is followed by 

the performance of an original choreographed ballet (Chadwell, 1991); a paper on 

childhood obesity is the basis for compiling a cookbook for children and teaching a 

nutrition lesson to an elementary class (Shaunessy, 2004); and research on the principles 

of feng shui is followed by shadowing an interior designer, creating a video record of 

several buildings visited, and analyzing the interiors using feng shui concepts.  

Regardless of the exact topic chosen by the student, the Senior Project paradigm is 

designed to provide rigorous skill-training in the senior year and address some of the 

factors that seem to precipitate senioritis.   

The rigor is related to precisely those skill areas of greatest concern to employers 

and postsecondary faculty, including writing, speaking, research skills, and time 

management (Conley, 2003; Cushman, 1994; Darling-Hammond et al., 1995; O’Grady, 

1999; The Secretary’s Commission on Achieving Necessary Skills, 1991).  In a study 

cited earlier (Peter D. Hart Research Associates, 2005), 1,500 recent graduates of public 

high schools participated in structured interviews.  About two-thirds of the interviewees 

were in college, and the remainder had entered the workforce.  Forty percent of the 

college students and 45% of the workers acknowledged gaps in their ability to find and 

synthesize information.  Approximately 45% of both groups acknowledged weaknesses 

in their preparation for oral communication/public speaking, with slightly smaller 

percentages admitting gaps in their writing ability.  College students who said that they 

were expected to write a lot in high school, including longer papers such as research 

reports, were far more likely to feel somewhat or very well prepared for college writing.  

This study also included interviews with 400 employers and 300 college instructors (in 
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two- and four-year institutions).  Thirty-nine percent of the employers said that they were 

dissatisfied with graduates’ public-speaking skills, 62% of the college instructors were 

dissatisfied with graduates’ writing skills, and 59% of the college teachers were 

dissatisfied with the research skills of incoming students. 

That Senior Project addresses these concerns not just on paper, but also in practice, 

is supported by a small but growing number of studies.  For example, Egelson, Harman, 

and Bond (2002) reported a survey study conducted at 16 established Senior Project sites.  

Of the 1,800 senior respondents, 75% agreed or strongly agreed that their writing, 

research, speaking, and time-management skills had improved because of their 

participation in Senior Project.  Graduates of these schools also were surveyed.  These 

students were significantly more likely than a similar number of graduates from 

comparable schools (matched on size, location, SES, and average performance in a state 

testing program) to indicate that high school had taught them the skills needed to write a 

research paper and to prepare and present a speech.   

Additional data on the positive effects of Senior Project emerged from a small 

experimental intervention trial reported by Lopez (2004).  Two South Carolina schools 

agreed to pilot-test a Senior Project program, and the researcher found two schools 

matched on location to comprise the control group.  Among other instruments, a 

standardized research-skills test was administered to seniors in all four schools as a 

pretest in the first month of classes and as a posttest in the last month.  After controlling 

for individual students’ gender, race, parental education, intellectual confidence, and 

pretest scores, students in the Senior Project schools showed greater improvement in their 

research-skills test scores than did students in the control schools.  
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These advances in skills are attributable—according to the theory behind Senior 

Project (e.g., Tsuzuki, 1995)—in large part to the project’s ability to capitalize on 

intrinsic motivation.  Allowing students to choose the content of their study, rare in most 

formal educational settings, should activate that motivation (e.g., Brophy, 1987b; Good & 

Brophy, 1997).  Brophy expressed the point well:  

The intrinsic motivation approach calls for teachers to select or design academic 
activities that students will engage in willingly because these activities incorporate 
content that the students are already interested in.  . . .  However, teachers’ 
opportunities to capitalize on students’ existing intrinsic motivation are limited by 
several features inherent to the nature of schooling, [among them the fact that] the 
curriculum is prescribed externally rather than chosen by the student.  (p. 220) 

Indeed, the kind of independent study represented by Senior Project is something that 

many high school students say they want.  To wit, when asked to comment on a series of 

ideas to make the senior year “more meaningful,” 78% of the 10,000 respondents to the 

online Rate Your Future survey (National Governors Association, 2005) said that “taking 

independent study with a favorite teacher” would work somewhat or very well. 

The in-theory popularity of independent study would seem to be contradicted by 

the publicized negative reactions in schools and districts when Senior Project is first 

implemented.  For instance, the initial student response to Senior Projects at Wakefield 

High School near Washington, D.C., was a petition suggesting that the school cancel the 

program (Mathews, 1998).  In fall 2004 students in Jerome, Idaho, staged a walkout when 

Senior Project became a graduation requirement (Tomsho, 2005).  Students at a school in 

Springfield, Missouri, that had just implemented Senior Project ordered protest t-shirts 

reading “Class of 1995: Guinea Pigs for the Future” (Sills-Briegel et al., 1996/1997).  

Students at schools described by Darling-Hammond et al. (1995) and Lorenz (1999) 

reacted similarly:  
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What was the students’ reaction to this opportunity to direct their own learning, 
explore new fields of knoweldge, raise their cognition to heights before unknown?  
They mutinied.  They wept.  They raged.  They trembled.  They murmured.  They 
pleaded.  They threatened to transfer.  . . .  I was genuinely surprised at the fury of 
their response, [especially among the] group of high achievers.  (Lorenz, 1999, p. 
80) 

These initial reactions, however, often yield to engagement among Senior Project 

participants.  Some evidence comes from relatively informal, single-school evaluations.  

For example, in dissertation research conducted at one school that recently implemented 

Senior Project, Winters (2000) interviewed English teachers.  One theme in the 

interviews was that students complained about the work but nevertheless worked harder 

than previous senior classes that did not have Senior Project.  One teacher expressed the 

point as follows: “I had heard that Senior Project helped control senioritis, but I really 

didn’t believe it until that first year” (p. 226).  Focusing on other signs of engagement, 

faculty at a restructured vocational-technical school described by Darling-Hammond et 

al. (1995) and Godowsky, Scarbrough, and Steinwedel (1992) reported better attendance 

and greater homework completion among seniors once Senior Project was instituted.  The 

principal at North Providence High School in Rhode Island was interviewed in 2005 and 

noted that the drop-out rate among seniors had dropped significantly since Senior Project 

was started in 2000 (Archer, 2005).   

Such testimonials from researchers and faculty are joined by comments from 

students.  In fact, laudatory quotations from seniors are common in stories about Senior 

Project that appear in the popular and education press.  Collectively, at least, these 

comments are suggestive: 

By this time, none of my classes are really interesting anymore.  But the senior 
project is still fun to work on, especially if you’re doing something creative that 
you like. (Student at Hamilton High School Humanities Magnet, in Kirsch, 1997, p. 
15) 
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Throughout my project I kept thinking to myself that I didn’t understand why we 
had to do this and that it was a waste of my time.  I am happy to say that I was 
seriously wrong.  I have learned so many things, not just about my topic but of the 
real world.  (Student at Franklin Road Christian School, in Lorenz, 1999, p. 84) 

The most frustrating thing was how impractical slacking off became.  In fact, I had 
to work harder, and with more dedication and serious thought, those final weeks 
than I did all school year, because the presure was really on.  (Student at Francis W. 
Parker Charter Essential School, in Lippard, 2000, p. 14) 

More systematic empirical research demonstrating that Senior Project enhances 

student engagement was reported by Riedel (2001) in his dissertation.   Riedel used 

surveys and interviews to study two cohorts of students, both at Delaware high schools 

that were restructuring according to Coalition of Essential School Common Principles 

(Sizer, 1992).  As indicated earlier, “graduation by exhibition” is one of those principles, 

and both schools therefore had recently started Senior Project programs.  Riedel followed 

the students longitudinally over four years of high school.  Analysis of the data indicated 

a decrease in days skipped and an increase in GPA in the senior year.   Semi-structured 

interviews shed more light on these results..  Most of the seniors attributed their greater 

engagement in school to Senior Project, along with increased expectations and caring 

from their teachers.  One remark, from a student who had claimed early in the interview 

that he did not care much about his education, illustrates the point well: “I was more 

engaged because of senior project.  I worked more and harder.  I was done before 

everyone else.  I didn’t put it off” (pp. 182-183). 

Rationale for the Study 

The preceding description of Senior Project suggests that the program has great 

potential to keep students engaged and enhance their postsecondary readiness.  However, 

translating this potential into reality is not easy, as Blumenfeld et al. (1991) pointed out: 
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Unfortunately, evidence indicates that students do not necessarily respond to high-
level tasks with increased use of learning strategies (C.W. Anderson & Roth, 1989; 
Blumenfeld & Meece, 1988; Winne & Marx, 1982).  Students often are resistant to 
tasks that involve high-level cognitive processing and try to simplify the demands 
of the situation through negotiation (Doyle, 1983; Starke & Easley, 1978).  
Although students may be interested in the topic and possess relevant knowledge 
and procedures for solving problems or mastering new material, they do not 
necessarily use these strategies (Paris, Lipson, & Wixson, 1983; Winne & Marx, 
1982).  It is insufficient merely to provide students with opportunities designed to 
promote knowledge that is integrated, dynamic, and generative, if students will not 
invest the effort necessary. (pp. 374-375) 

Identifying what is likely to promote this investment of effort is the goal of the literature 

review.  The original study that follows the review is meant to assess whether these 

ingredients truly are “active” in determining how engaged students are in their Senior 

Project work. 

Answering these questions has both practical and theoretical significance.  In 

practical terms, academic disengagement in the senior year is costly both educationally 

and financially.  More and more high schools are adopting Senior Project as part of a 

solution to this problem.  Thus, any information that might help school personnel design 

engaging Senior Project programs would be useful.  Theoretically, this study is grounded 

in models of academic motivation and achievement that have been described in the 

educational literature.  As such, it provides a test of some of the major constructs in these 

theories in the novel context of Senior Project.  Such a test has potential to provide 

further support for these theories, illuminate possible boundary conditions for them, and 

provide new directions for general accounts of academic motivation and school 

achievement. 

Prospectus 

In Chapter 2 I present theoretical and empirical support for the model I developed 

to explain engagement in Senior Project work.  I begin that chapter by introducing a 
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diagram that represents the model and then briefly explaining each component in the 

diagram, as well as the general nature of the interconnections between these components.  

The remainder of the chapter specifically defends each path in the model.  In Chapter 3 I 

describe the methods used to test the model of Senior Project engagement, as well as the 

limitations of these methods.  Chapter 4 contains the results of the analyses, and Chapter 

5 is a discussion of the theoretical and practical implications of the study and directions 

for future research.  
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CHAPTER 2 
REVIEW OF LITERATURE 

The goal of this study is to understand what promotes student engagement in Senior 

Project work.  An important first step towards this goal is defining engagement more 

explicitly rather than depending on the vague meaning assumed thus far.  Once a 

definition is in place, the following question arises: Why focus on engagement rather than 

some other outcome?  The answer that engagement is the key to ensuring that seniors will 

achieve more and be better prepared for postsecondary life must be supported with 

evidence.  Following the presentation of this evidence is a review of the literature on 

student motivation and engagement.  The aim of this review is to develop a structured list 

of ingredients hypothesized to promote engagement in Senior Project and any other 

proposed remedy for senioritis. 

Engagement: The Aim of the Remedy 

Definition of Academic Engagement 

So it is no news that many students put in little effort.  Some actively resist school 
learning and drop out either physically or mentally.  Others go through the motions 
to receive high school diplomas or college acceptances but display bloodless, 
passive, and cynical minimalism toward their studies. (Powell, 1996, p. 21) 

Powell’s description is the antithesis of the academic engagement that educators 

wish to see in their students.  The concept of academic engagement has received 

extensive theoretical and empirical attention from educational researchers and 

policymakers in the last two decades (Fredricks, Blumenfeld, & Paris, 2004; National 

Research Council & Institute of Medicine, 2004).  Although definitions of academic 
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engagement abound (e.g., Finn, 1989; Newmann, Wehlage, & Lamborn, 1992; Schaufeli, 

Martínez, Pinto, Salanova, & Bakker, 2002; Stevenson, 1990), the spirit of most is 

captured well in the following general description of engagement: 

Engagement refers to active, goal-directed, flexible, constructive, persistent, and 
focused interactions with the social and physical environments.  In contrast, 
patterns of disaffection, in which individuals are alienated, apathetic, rebellious, 
frightened, or burned out, turn people away from opportunities for learning. (Furrer 
& Skinner, 2003, p. 149) 

Signs that a student is engaged in academic work generally fall into one of three 

categories: behavioral, emotional, or cognitive (Fredricks et al., 2004).  Among the often-

used behavioral indicators of engagement are preparation for the task, time on task, 

proactive initiation of activity relevant to the task, and persistence in the face of 

challenges (Connell & Wellborn, 1991; Geocaris, 1996/1997; Skinner & Belmont, 1993).  

Countervailing behaviors, such as tardiness for or absence from the situation, often are 

used as negative measures of behavioral engagement (e.g., Lee & Smith, 1995).   As 

Dewey (1904/1965) pointed out over a century ago, students can offer “outer attention” 

to a task while withholding their “inner attention” (see also Goffman, 1967).  For 

evidence of such “inner attention,” researchers look for signs of emotional and cognitive 

investment.  Emotional indicators of engagement include enjoyment and pride in one’s 

work, optimism, and curiosity (Connell & Wellborn, 1991; Csikszentmihalyi, 1997; 

Newmann et al., 1992).  Emotional engagement also is inferred from the frequency of 

negative emotional states, such as boredom (Kanevsky & Keighley, 2003; Marks, 1995).  

Ultimately, the quality of the learning that results depends on the degree of cognitive 

engagement (National Research Council & Institute of Medicine, 2004; Shulman, 1986; 

Yair, 2000).  Researchers have assessed cognitive engagement by asking about students’ 

level of concentration and attention, as well as their use of cognitive, metacognitive, and 
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self-regulatory strategies during learning (Pintrich & DeGroot, 1990; Shernoff, 

Csikszentmihalyi, Schneider, & Shernoff, 2003).  

Educational Value of Academic Engagement 

The goal of increasing student engagement in academic work has emerged as a 

major target of educational reform, alongside—in fact, usually considered prerequisite 

to—higher achievement (Epstein & McPartland, 1976; Lee & Smith, 1995; McLain, 

2002; Murphy, 1991; Newmann et al., 1992; Wehlage, Rutter, Smith, Lesko, & 

Fernandez, 1989).  A major reason that engagement is seen as a productive target for 

research and intervention is that researchers view the behaviors, emotions, and cognitions 

described in the previous section as proximal and manipulable (Connell, Spencer, & 

Aber, 1994; Finn & Rock, 1997; Finn & Voelkl, 1993).  Indeed, this belief in the utility 

and malleability of engagement spurred the recent development of the national High 

School Survey of Student Engagement (HSSSE) by researchers at Indiana University.  

Administered to over 80,000 students across the U.S. each year since 2004, this survey is 

predicated on the idea that standardized test results alone cannot identify issues with 

students, teachers, classrooms, and schools that might be addressed in order to improve 

student attitudes, behaviors, and learning (McCarthy & Kuh, 2005). 

Engagement thus has assumed a central place in theories of academic achievement, 

being used to explain the connection between achievement and such factors as school 

size, teacher support, and student self-efficacy.  In educational psychology, for example, 

Skinner, Connell, and their colleagues have developed theories of achievement in which 

teacher and classroom features affect a student’s feelings of competence, autonomy, and 

belonging; these feelings promote behavioral and emotional engagement, which in turn 

support achievement (e.g., Connell, 1990; Skinner, 1995; Skinner, Wellborn, & Connell, 
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1990).  Focusing on cognitive engagement, Pintrich and colleagues (e.g., Pintrich & De 

Groot, 1990) have defended a model in which greater cognitive and self-regulatory 

engagement (e.g., monitoring one’s understanding) mediates the strong relationship 

between task performance and psychological inputs such as self-efficacy.  Similar models 

interpolating engagement between classroom-context variables (e.g., instructional 

techniques and quality of personal relationships in the class) and achievement outcomes 

are found in diverse educational domains, including literacy research (Guthrie & 

Wigfield, 2000) and school reform (Newmann et al., 1992; Wehlage et al., 1989). 

These engagement-centered models of academic achievement are grounded in, and 

in turn provide impetus for, a range of empirical studies linking the behaviors, emotions, 

and cognitions of engagement with positive student outcomes.   The association between 

academic engagement and school achievement (measured both by grades and 

achievement tests) has been amply demonstrated in studies with elementary students 

(Finn & Cox, 1992; Finn, Pannozzo, & Voelkl, 1995; Furrer & Skinner, 2003) and 

middle school students (Finn, 1993).  Indeed, there is some evidence that engagement is a 

stronger predictor of school grades for the older students (Skinner, Zimmer-Gembeck, & 

Connell, 1998).  Studies with high school students tell a similar story.  For example, 

Miller, Greene, Montalvo, Ravindran, and Nichols (1996) asked 300 high school students 

about their self-regulation, use of cognitive strategies, persistence, and effort in their 

mathematics classes.  Scores on the self-report measures of effort, persistence, and self-

regulation together explained 24% of the variance in students’ semester grades in the 

class.   
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The association between engagement and achievement in high school appears to be 

especially strong for students traditionally labeled “at risk.”  Whereas students from 

advantaged backgrounds learn less than they could when they become disengaged, 

students in high-poverty schools are unlikely even to finish high school when they 

become disengaged (Connell, Spencer, & Aber, 1994; National Research Council & 

Institute of Medicine, 2004).  Support for the special importance of engagement for low-

income students was provided in a study by Finn and Rock (1997).  They analyzed 

longitudinal data from a national sample of 1,800 low-income students in grades 8, 10, 

and 12.  Even after controlling for characteristics such as self-esteem and locus of 

control, engagement measures collected from teachers (e.g., reports of student effort and 

attentiveness) and from students themselves (e.g., reports of daily preparation for classes) 

reliably distinguished between dropouts and graduates, as well as between graduates who 

were academically successful and those who were unsuccessful.   

A much smaller study along these lines (Laffey, 1982) considered engagement in 

social studies class for a sample of 88 African-American sophomores in an inner-city 

high school.  The outcome of interest was performance on a researcher-designed test of 

the material covered during the course of the study.  The predictors were various 

measures of engagement, including teacher ratings of class participation, number of days 

absent from the class, proportion of class assignments completed, and student-reported 

feelings of involvement when cued by a random signal during class.  In a stepwise 

regression these four indicators were highly significant predictors of test score, 

collectively accounting for one-third of its variance and individually explaining more 

variance than a measure of reading aptitude. 
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Promoting higher achievement is a significant reason for paying attention to 

academic engagement, but it is not the sole reason.  Current engagement also predicts 

long-term continuing motivation, which Maehr (1976) defined as “the tendency to return 

to and continue working on tasks away from the instructional context in which they were 

initially confronted” (p. 443).  For example, Shernoff and Hoogstra (2001) investigated 

whether high school seniors’ engagement in science classes predicted their choice of a 

college science major two years later.  Self-report engagement measures of interest, 

enjoyment, and concentration were collected at randomly-cued times during class over 

the course of a week.  Logistic regression controlling for both demographic factors (e.g., 

gender, ethnicity, family type) and high school science grades showed that these 

engagement measures were significant predictors of the choice of a college science 

major.   

An additional benefit of engagement is that it can elicit reciprocal reactions from 

teachers, thereby raising the quality of instruction (Newmann, 1998; Skinner & Belmont, 

1993).  Early and late in an academic year, Skinner and Belmont collected student and 

teacher data on behavioral and emotional engagement in class at the elementary school 

level.  They also collected data on “contextual support,” including the amount of 

structure and degree of interpersonal warmth offered by the teacher.  Using a time-lagged 

path analysis, Skinner and Belmont found that children who were more behaviorally 

engaged early in the year received more contextual support from teachers by the end of 

the year. 

Given the educational benefits of greater engagement, the low levels documented in 

the senior year are cause for concern.  The disengagement associated with senioritis is 
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part of a downward motivational trend that typically starts before the last year of high 

school.  Briefly examining this negative trend provides further insight into what a remedy 

might look like. 

Academic Engagement on the Decline 

Children often come to school eager to learn but, as this report suggests, many lose 
their academic motivation as they move through elementary school into high 
school.  In fact, by the time many students enter high school, disengagement from 
course work and serious study is common. (National Research Council & Institute 
of Medicine, 2004, p. ix) 

Academic engagement drops especially precipitously between elementary school 

and middle or junior high school (see, e.g., Eccles et al., 1993; McDermott, Mordell, & 

Stolzfus, 2001).  However, the downward trend continues well past this transition.  For 

example, Epstein and McPartland (1976) surveyed over 4,000 students, once when each 

student was in grade 4, 5, 6, 8, or 11 and then a second time the following year.  Among 

the scales on the survey was one measuring interest in academic work (e.g., “In class, I 

often count the minutes until it ends”) and another measuring satisfaction with school as a 

social environment.  Ratings of social satisfaction were fairly steady both cross-

sectionally and longitudinally, but the measure of academic engagement generally 

declined from one grade to the next.  A downward trend in engagement from middle to 

high school also was found in two large cross-sectional studies (Marks, 2000; Yair, 2000) 

that used student-reported effort and lack of boredom as measures of engagement.  

Tellingly, this trend was attenuated after accounting for factors including the perceived 

relevance of instruction and the amount of parental involvement in educational matters.   

Low levels of engagement in high school have been the topic of much research and 

commentary.  Large-sample observational and survey studies of high schools around the 

nation in the 1980s (Goodlad, 1984; Powell, Farrar, & Cohen, 1985; Sedlak et al., 1986; 
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Sizer, 1984) were fairly uniform in their critical portrayal of engagement in high school.  

The authors of a three-year study of nine “average” suburban high schools (Steinberg, 

Brown, & Dornbusch, 1996) captured the zeitgeist well: 

True, most students report that they attend classes regularly—only about 10 percent 
cut classes routinely—and well over 80 percent say that they would stay in school 
even if they were able to secure a good full-time job.  But at the same time, it is 
clear that when they are in school, a large proportion of students are physically 
present but psychologically absent.  According to their own reports, between one-
third and 40 percent of students say that when they are in class, they are neither 
trying very hard nor paying attention.  (p. 67) 

That academic engagement in high schools is generally low is reinforced by the results of 

the 2004 High School Survey of Student Engagement, completed by over 90,000 students 

across the country.  Only 48% of the high school respondents agreed or agreed strongly 

that their school work made them curious to learn more, and only 30% agreed or agreed 

strongly that they were excited about their classes (McCarthy & Kuh, 2005). 

These negative indicators of engagement appear to worsen over the course of high 

school.  In an analysis of cross-sectional data from sophomores and seniors attending 

over 1,000 public, Catholic, and independent high schools, Coleman et al. (1982) found 

that seniors were less interested in school and expressed less enthusiasm for hard work 

than the sophomores.  A more compelling study showing such decline was based on data 

collected longitudinally from nearly 700 high school students for three consecutive years 

(Crosnoe, 2001).  Latent growth modeling revealed sharp declines over time in students’ 

self-reported academic involvement (sample items: “I feel satisfied with school because I 

am learning a lot” and “Most of my classes are boring”).  Perhaps surprisingly, this 

downward trend was driven primarily by attitude change among students in the more 

advanced academic tracks. 
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Promoting Engagement: An Overview of Ingredients 

What factors help to explain the decline in engagement?  The answer to this 

question lies in the literature on what students find engaging.  The literature in 

educational psychology and school reform offers a rich substrate of theoretical models 

and empirical evidence related to this issue.  It is from this literature that I derived a list 

of potential active ingredients for any remedy targeting motivational problems in 

education.  Additional support for these ingredients comes from the descriptive, mostly 

atheoretical literature on the senior year in particular and high school in general. 

Definitions of Major Variables 

A list of these engagement-promoting ingredients, with a brief definition of each, 

appears below: 

• Advisor Support: Level of encouragement and instrumental support for project 
work provided by the senior’s project advisor. 

• Peer Support: Perceived level of engagement in Senior Project among one’s 
friends and peers. 

• Parent Support: Level of encouragement and instrumental support for project 
work provided by the senior’s adult guardian(s). 

• Clarity of Expectations: Extent to which the project deadlines and other 
expectations are clear to the student. 

• Autonomy: Degree to which the student perceives freedom of choice in pursuing 
the project work. 

• Utility Value: Extent to which the senior views Senior Project as useful to his or 
her real-world concerns and aspirations. 

• Sensitivity: Degree to which the student perceives deadlines and other expectations 
as fair and appropriate in light of other demands on time. 

• Novelty: Extent to which Senior Project work feels different from the student’s 
previous academic experiences. 
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• Senior Project Self-Efficacy: How confident the student feels in his or her ability 
to complete the project successfully. 

Hypotheses  

Although it is customary to present hypotheses after the review of literature, I 

reverse this sequence as an organizational aid.  Because of the variety in the variables 

identified in the previous list, the review of literature that follows is lengthy and broad-

ranging.  The schema provided here is meant as an advance organizer for this 

information.  Figure 2-1 summarizes how the ingredients previously identified are 

believed to fit together to explain a student’s engagement in Senior Project. 

Senior Project
Engagement

Senior Project
Self-Efficacy

Advisor Support Peer SupportParent Support

Clarity of
Expectations Autonomy Utility Value Sensitivity Novelty

Previous Mastery
Experience

Academic
Engagement

 
Figure 2-1.Model representing the influences on student engagement in Senior Project. 

The set of hypotheses represented by this diagram, in which each arrow denotes a 

positive relationship, can be described as follows: 

• Advisor Support contributes to a student’s engagement in Senior Project both 
directly1 and indirectly via its effect on Senior Project Self-Efficacy. 

• Peer Support has a direct effect on Senior Project Engagement. 

                                                 
1 In this and all subsequent hypotheses, a “direct” effect is one in which an intervening psychological 
process or state is not explicitly modeled.  For example, the “direct” effect of Advisor Support on Senior 
Project Engagement may be mediated by a sense of quid pro quo; that is, students may work harder 
because they believe that they owe it to an advisor who clearly is working hard for them.  
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• Parent Support contributes to Senior Project Engagement both directly and 
indirectly via its influence on Senior Project Self-Efficacy. 

• Clarity of Expectations has a direct effect on Senior Project Engagement and an 
indirect effect via Senior Project Self-Efficacy. 

• Autonomy contributes to Senior Project Engagement both directly and indirectly 
via Senior Project Self-Efficacy. 

• Utility Value has a direct effect on Senior Project Engagement. 

• Sensitivity contributes directly to Senior Project Engagement. 

• Novelty has a direct effect on Senior Project Engagement. 

Additional variables in Figure 2-1 require explanation.  Academic Engagement 

refers to a student’s level of behavioral, emotional, and cognitive investment in senior-

year classes.  Previous Mastery Experience refers to a student’s prior level of success 

with project-related skills.  These variables are theoretically and spatially separated from 

the others because Senior Project coordinators can do little to control them.  Nonetheless, 

the logical and empirical support for the importance of these variables in explaining 

engagement is strong enough that they should be included in any model that does not 

wish to overstate the effects of the more immediately manipulable variables.  The 

remaining paths in Figure 2-1 now can be explained:  

• Students who are more generally engaged in school (Academic Engagement) will 
tend to have greater Senior Project Engagement. 

• Students’ Senior Project Self-Efficacy depends on the level of previous success 
they experienced with project-related skills (Previous Mastery Experience). 

General Conceptual Framework 

How to stimulate engagement is the first question every good teacher asks.  The 
answers?  Get the incentives right. . . .  Virtually all of learning comes down to 
incentives.  I learn what I want to learn.  I want to learn what I value or am 
convinced by people whom I trust that I will eventually value. . . .  I want to learn   
. . . what I am good at.  (Sizer, 1984, p. 164) 
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Sizer’s answer to the question of how to stimulate engagement encompasses many 

of the variables—including a sense of competence, autonomy, utility, and connection 

with trusted others—that have been identified across different theories of academic 

motivation and engagement (National Research Council & Institute of Medicine, 2004).  

Each theory emphasizes different components of Sizer’s answer or, in some cases, 

underscores components that Sizer did not list.  However, the similarities among the 

theories described below are more robust than the differences, thus pointing the way 

towards the active ingredients identified at the beginning of this chapter. 

Newmann and authentic pedagogy 

Fred Newmann, a major proponent of school restructuring and performance-based 

assessment, has written extensively on how to increase student engagement.  In one of his 

earliest theoretical papers (Newmann, 1981), he argued that engaging schools are those 

that reverse the typically alienating features of most high schools: the lack of strong 

personal connections with peers and teachers and the decontextualized nature of the 

academic work.  Thus the major foundations of engagement in the model that Newmann 

and his colleagues have articulated over two decades are students’ sense of personal 

membership in the school and their sense of the authenticity of their academic work.  To 

the extent that feelings of belonging and perceptions of authenticity are missing, a 

student’s underlying need for competence will not be channeled into academic work 

(Marks, 1995; Newmann, 1989, 1998; Newmann et al., 1992).   

Membership entails a sense of being supported by teachers and peers.  This support 

is important partly because deep learning often requires risk taking, and people are more 

apt to take risks when they feel cushioned by supportive others.  Support also contributes 

less directly to academic engagement by enhancing student bonding to staff, which in 
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turn strengthens students’ commitment to the school’s ends and means (Newmann et al., 

1992).  The other major component of Newmann’s model of engagement, authenticity, is 

a broad construct.  Tasks are authentic to the extent that they have the following features: 

aesthetic, utilitarian, or personal value apart from documenting the competence of the 

learner; parameters that allow students significant input into the conception, execution, 

and evaluation of the work; and resemblance to the kind of work that people do and value 

in the world outside school (Newmann, 1989; Newmann, Marks, & Gamoran, 1995; 

Newmann & Wehlage, 1995; Newmann et al., 1992).   

The suggestions for school restructuring based on these ideas are unsurprising.  

Small class and school size, as well as more opportunities for non-academic contact 

between students and teachers (e.g., advisory groups that stay together for several years), 

are proposed to create a stronger sense of support for students (Lee & Smith, 1994, 1995; 

Newmann, 1981).  A school with more authentic tasks would be one in which 

performance-based assessments and individually-designed research projects are common  

(Lee & Smith, 1994, 1995; Newmann & Wehlage, 1995). 

The model proposed in this dissertation derives support for several variables from 

Newmann’s work.  One, related to his emphasis on student bonding to staff as a key 

motivator, is Advisor Support.  From Newmann’s multifaceted construct of authenticity 

comes Utility Value—related to the notion of work that people do and value in the “real 

world—and  Autonomy—related to the idea that students would have significant input 

into the design, execution, and assessment of their own work.  Recall that Newmann’s 

theory suggests that the presence of these factors determines the extent to which a 

person’s fundamental need to feel and demonstrate competence is channeled into 
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academic work.  The idea that a sense of competence is a powerful motivator is 

reinforced by each of the theories reviewed here, especially the following one. 

Self-efficacy theory 

Self-efficacy is a judgment of how capable one is to perform a specific task 

successfully (Bandura, 1977, 1986, 1997; Pajares, 1996; Schunk, 1985).  Before 

proceeding it is important to distinguish self-efficacy from related constructs.  Self-

concept is one.  Self-concept is domain-specific but not task-specific, and it incorporates 

self-evaluative feelings that are not included in strict self-efficacy judgments 

(Alvermann, 2002; Schunk & Pajares, 2002; Zimmerman, 2000).  Asking someone “How 

good are you at English?” is a request for a domain-specific self-concept judgment; in 

contrast, asking “How confident are you that you can diagram these sentences?” is a 

question about self-efficacy (Zimmerman, 2000).   

Another concept sometimes conflated with self-efficacy is perceived control.  

Central to the work of Skinner and her colleagues (e.g., Skinner, Connell, & Wellborn, 

1990; Skinner et al., 1998), perceived control does include beliefs about the self as 

capable of specific actions; however, it also includes beliefs about the extent to which 

luck, effort, and ability are required for success and the degree to which a person feels 

lucky, effortful, and able.  In other words, perceived control includes not only self-

efficacy, but also locus of control (Rotter, 1966) and attributional style (Weiner, 1974).  

An example may help to differentiate self-efficacy and perceived control: A student may 

have high self-efficacy (“I am very confident in my ability to learn this material on 

stoichiometry”) but low perceived control (“Unfortunately, the professor grades so hard 

and—just my bad luck—my classmates are so smart that I’m not sure I will do well on 

the test”) (Pintrich, 2003). 
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Self-efficacy for a particular task is believed to promote achievement via its effects 

on engagement (e.g., Bandura, 1986, 1997; Linnenbrink & Pintrich, 2003; Pintrich & De 

Groot, 1990; Schunk, 1995).  Evidence that self-efficacy is indeed positively linked with 

achievement is abundant (see, e.g., reviews by Bandura, 1997; Pajares, 1996; and 

Schunk, 1991).  For example, in mathematics, Pajares and colleagues have shown a 

strong link between self-efficacy and subsequent performance.  In a sample of college 

students, self-efficacy for solving specific problems was a stronger predictor of their 

performance than were gender, prior experience in mathematics, anxiety and self-concept 

related to mathematics, and perceived usefulness of the subject (Pajares & Miller, 1994).  

Pajares and Kranzler (1995) added a measure of general mental ability (the nonverbal 

Raven’s Advanced Progressive Matrices test) to this picture and found, in a sample of 

high school students, that self-efficacy was as strong a predictor of performance as 

aptitude, with both measures being significantly better predictors than the others in the 

model.  The link between self-efficacy and achievement is equally clear in a very 

different academic domain such as writing.  For example, college undergraduates’ ratings 

of their confidence in such writing tasks as using parts of speech correctly and organizing 

an argument accounted for significant variance in their performance on holistically-

scored writing samples (Shell, Murphy, & Bruning, 1989).  This well-established link 

between self-efficacy and performance, combined with the evidence connecting 

engagement with performance (reviewed earlier) and self-efficacy with engagement (to 

be reviewed), is consistent with the aforementioned models that interpose engagement 

between self-efficacy and achievement.  
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In addition to contributing directly to engagement, self-efficacy is a potential 

mediator for other variables linked to engagement (Bandura, 1986).   Schunk’s (1981) 

work with elementary students provides one example.  Participants in this study, all 

struggling with school mathematics, took part in one of two interventions: one modeled 

appropriate problem-solving skills and the other provided direct instruction in those 

skills.  The interventions had an effect on the outcome of interest (persistence on a set of 

mathematics problems) only through their effect on student self-efficacy.  This study 

demonstrated the operation of two of the four major sources of self-efficacy identified by 

Bandura (1986, 1997): in the first intervention, exposure to efficacious models; and, in 

the second intervention, verbal feedback and persuasion from significant others.  The 

other sources of information that people use to form self-efficacy judgments are past 

experiences of success (or failure) with tasks like the one in question and the experience 

of affective and physiological arousal (e.g., anxiety) during such performance.  

The self-efficacy perspective reinforces the central place of competence in the 

present engagement model.  It also builds upon Newmann’s emphasis on support by 

broadening the scope of social supports for learning beyond teachers to include parents, 

who can promote a student’s self-efficacy through verbal and instrumental support.  

Hence the addition of Parent Support to the model.  Finally, the idea that feedback 

enhances self-efficacy partly by making expectations clearer (Bandura, 1997; Schunk, 

1983, 1984; Schunk & Pajares, 2002) justifies the addition of Clarity of Expectations to 

the model. 

Expectancy × value theories 

Self-efficacy is a necessary but not sufficient condition for academic engagement.  

Even if people are confident that they can perform a task successfully, they generally will 
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not invest much effort in the task if they do not value its outcomes (Good & Brophy, 

1997).  This premise is at the heart of expectancy × value theories, which propose that 

motivation and engagement are a joint function of expectancies of success and the 

subjective value that the individual attaches to the task itself or its outcomes.  First 

articulated by Atkinson (1964) in the context of general achievement motivation and by 

Porter and Lawler (1968) in the context of employee motivation, expectancy × value 

theories have been most recently applied to education in the work of Eccles, Wigfield, 

and their colleagues (e.g., Eccles et al., 1983; Wigfield, 1994; Wigfield & Eccles, 2000; 

Wigfield & Tonks, 2002).  Keller’s (1987) model of instructional design, widely used by 

educators and applied researchers to build motivational principles into lesson plans, is 

predicated on these theories. 

The way that Eccles, Wigfield, and their colleagues have operationalized the 

expectancy component of expectancy × value theory is different from the way Bandura 

and his colleagues have measured self-efficacy.  Whereas self-efficacy is generally 

measured by asking people how confident they are that they can complete particular tasks 

successfully (Bandura, 1997; Pajares, 1996), the expectancy construct is broader, 

resembling domain-specific self-concept.  For example, Wigfield and Eccles (2000) listed 

the following survey items used in their research on expectancies for success in 

mathematics: How good in math are you?  If you were to list all the students in your class 

from the worst to the best, where would you put yourself?  Compared to most of your 

other school subjects, how good are you in math?  How well do you expect to do in math 

this year?  How good would you be at learning something new in math?  These items 
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consistently have cohered in factor analyses conducted with samples of children and 

adolescents (e.g., Eccles & Wigfield, 1995). 

Like expectancy, value is a multifaceted construct.  Its major components are 

attainment value, defined as the importance of doing well on the task for one’s sense of 

self; intrinsic value, the extent to which one derives pleasure from doing the task; and 

utility value, the degree to which the task has instrumental value in reaching one’s short- 

and long-term goals (Eccles, 1994; Eccles et al., 1983).  Though positively correlated, 

these three facets of value are in fact distinguished by students, as demonstrated by 

confirmatory factor analyses with 700 students in grades 5-12 (Eccles & Wigfield, 1995).  

While the factor structures for the younger (grades 5-7) and older (grades 8-12) students 

were the same in this study, the authors nevertheless suggested that age groups may vary 

in which of the facets better predicts engagement.  Consistent with this conjecture, Harter 

(1981) found in a sample of 3,000 students in grades 3-9 that motivation for academic 

achievement was more extrinsic for the older students; specifically, students were 

motivated more by teacher approval than by curiosity and preferred easier work that 

made them look good over harder work that would challenge and improve their skills.  

Along similar lines, Wigfield and Eccles (1989) found age differences in the components 

of value that predicted students’ intentions to continue taking mathematics classes.  For 

junior high students, the only significant predictor was the intrinsic value of mathematics, 

and for high school students, both intrinsic value and utility value were significant 

predictors. 

As do the motivational theories developed by Newmann and Bandura, expectancy 

× value theories highlight the importance of a student’s sense of efficacy.  Also, in its 
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emphasis on utility value, the work of Eccles, Wigfield, and their colleagues reinforces 

Newmann’s focus on authentic academic work.  In sum, the components of my model 

that are firmly rooted in expectancy × value concepts are Senior Project Self-Efficacy and 

Utility Value. 

Self-determination theory 

Self-Determination Theory (Deci & Ryan, 1985; Ryan & Deci, 2000) emerged 

from a very different paradigm than did the preceding theories.  The “organismic” 

perspective, perhaps best exemplified by Maria Montessori and Carl Rogers, assumes 

that motivation for learning is natural and intrinsic and that environments must be altered 

to support rather than thwart that potential (Ryan & Powelson, 1991).  Firmly within this 

tradition, Ryan, Deci, and their colleagues have proposed that the level of engagement in 

an activity is increased to the extent that the activity and the environment in which it 

occurs satisfy a person’s basic psychological needs.  These fundamental human needs are 

competence, relatedness, and autonomy.  When satisfied, these needs transform into inner 

motivational resources upon which people can draw.  This theory has been applied 

specifically to education in the work of Skinner, Connell, Wellborn, and their associates 

(e.g., Connell, 1990; Connell & Wellborn, 1991; Skinner et al., 1990). 

By now a familiar component of engagement theories, competence generally has 

been operationalized within the SDT paradigm as “perceived control”—the composite of 

self-efficacy, locus of control, and attributional style described previously (Connell & 

Wellborn, 1991; Skinner et al., 1990; Skinner et al., 1998).  Among the proposed 

supports for perceived control are clear expectations for performance, positive feedback, 

reliable assistance, and consistent consequences (Connell & Wellborn, 1991; Skinner & 

Belmont, 1993).  
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The second basic need, relatedness, is similar to Newmann’s concept of school 

membership, reflecting a general striving towards support from and community with 

significant others (Ryan & Deci, 2000).  The major focus of research on relatedness in 

academic settings has been students’ feelings of support and connection with teachers 

(e.g., Skinner et al., 1990); these feelings generally have been measured by questions 

about teachers’ expression of affection and encouragement, their provision of 

instrumental help, and their sensitivity to student needs (Connell & Wellborn, 1991).  

Similar questions about peers in school and parents also have been used to expand the 

scope of relatedness to other potential sources of support and belonging (e.g., Furrer & 

Skinner, 2003). 

Autonomy, the third fundamental psychological need according to SDT, refers to 

the experience of choice in initiating and regulating one’s behavior (Deci & Ryan, 1985; 

Ryan & Deci, 2000).  As the name of the theory suggests, autonomy is the sine qua non 

of SDT.  Much of what people do, according to the theory, is not intrinsically 

motivated—appealing and enjoyable in its own right.  However, extrinsically motivated 

behavior can vary in the degree to which it is perceived as autonomous or controlled.  

Behavior strictly dictated by another person and rigorously bound by a system of rewards 

and punishments is generally experienced as highly controlling.  In contrast, tasks that are 

not entirely freely chosen but that allow opportunities for self-direction and expression of 

feelings are generally perceived as more autonomous.  The amount of autonomy 

experienced by a person during a task is hypothesized to be the most important factor in 

explaining the individual’s level of engagement in the task (Connell & Wellborn, 1991; 

Deci & Ryan, 1987; Ryan, Connell, & Deci, 1985; Ryan & Deci, 2000). 
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From SDT the most significant contribution to the proposed model is the 

Autonomy variable.  In addition, the importance of Clarity of Expectations is reinforced 

by its proposed link to the fundamental need for a feeling of competence.  Finally, the 

emphasis on relatedness reinforces the three support variables in the model: Advisor 

Support, Peer Support, and Parent Support. 

Section Summary and Prospectus 

All four theoretical frameworks include student feelings of competence as a key 

motivational variable.  Self-efficacy therefore occupies a central position in the present 

model, contributing directly to engagement and serving as a potential mediator for many 

of the other variables.  The variables accompanying self-efficacy under the umbrella of 

“perceived control” (e.g., the student’s locus of control) are beyond the scope of 

program-manipulable variables of interest in this study.  Another common denominator 

across several theories is the dependence of self-efficacy and engagement on support 

from significant others in the learning environment.  Teachers, peers, and parents are seen 

as a key motivational resource, especially when tasks are challenging (Darling-Hammond 

& Bransford, 2005; Martin, 2005; National Research Council & Institute of Medicine, 

2004).   

The perceived real-world value of the task to the individual also appears in multiple 

theories and therefore merits a place in the current model of Senior Project engagement.  

Autonomy, though prominent in just one of the four theories, is included not only 

because it occupies the central position in that well-tested theory, but also because it 

permeates the descriptive literature on high school in general and the senior year in 

particular.  The two variables in the model that are not clearly grounded in these theories, 
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Sensitivity and Novelty, derive most of their support from that same literature, as well as 

other, atheoretical empirical research. 

The goal of the next two sections is to defend each path (hypothesis) in Figure 2-1.  

As indicated, two of the paths in the model lie beyond the immediate influence of 

educators who design and administer Senior Project programs.  I refer to the variables 

emitting these paths as “inactive ingredients” only to differentiate them from the “active 

ingredients” over which Senior Project coordinators have more control.  I preface each 

description with a highlighted copy of the full model diagram to remind the reader how 

each path fits into the larger context of the model. 

A Baseline for Engagement: Inactive Ingredients 

As indicated earlier, two paths in the model of Senior Project engagement mostly 

lie beyond the immediate influence of educators who design and administer Senior 

Project programs.  One path suggests the influence of students’ general engagement in 

school (Academic Engagement) on their investment in the specific school task of Senior 

Project (Senior Project Engagement).  The other path indicates the contribution of 

students’ previous level of success with project-related skills (Previous Mastery 

Experience) to their self-efficacy for project work (Senior Project Self-Efficacy).  Failing 

to include these links, for which both rational arguments and empirical support are 

compelling, would increase the probability of overestimating the effects of the more 

controllable variables.  However, because these links are not the primary focus of this 

study, the defense of each will be brief.   

Effect of Academic Engagement on Senior Project Engagement 

The path highlighted in Figure 2-2 suggests that seniors who are more behaviorally, 

emotionally, and cognitively engaged in their classes will tend to be more engaged in 



49 

 

Senior Project.  This hypothesis arises not from any particular theory or set of empirical 

findings but, instead, from a logical argument.  Students’ general engagement in their 

coursework reflects both their basic disposition towards academic matters and the 

influence of variables that are beyond the control of a Senior Project coordinator, such as 

the amount of time they spend in part-time employment and the volume of stress and 

work they experience in their family situations.  These external factors seem likely to 

influence a student’s engagement in Senior Project work primarily through their effect on 

a student’s general commitment of time and energy to academic matters. 

Senior Project
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Senior Project
Self-Efficacy

Advisor Support Peer SupportParent Support

Clarity of
Expectations Autonomy Utility Value Sensitivity Novelty

Previous Mastery
Experience

Academic
Engagement

 

Figure 2-2.Model diagram highlighting the effect of Academic Engagement on Senior 
Project Engagement. 

Academic Engagement should not, however, be a perfect predictor of Senior 

Project Engagement.  Indeed, one of the arguments made in favor of Senior Project is its 

potential as an “equalizer” that provides opportunities for engagement and success to all 

students, not just the usual academic standouts (Darling-Hammond et al., 1995; Parizek 

& Kevasan, 2000).  Therefore, it is possible that more than a few students whose general 

academic engagement is low nevertheless would agree with the following student whose 

Senior Project was writing, directing, and performing in a 90-minute comedy routine: 
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“[Senior Project] is one of the best things I’ve ever done in my life.  I’ve never been so 

successful in a class before.  It’s funny it happened second semester senior year” (DeFao, 

2005, p. B5). 

Effect of Previous Mastery Experience on Senior Project Self-Efficacy 

According to Bandura (1986, 1997; see also Schunk, 1984), the most reliable 

source of information that people use in judging their self-efficacy for a task is their 

previous performances on tasks like the current one.  The path highlighted in Figure 2-3 

represents the hypothesis that, other things being equal, more prior success with skills 

related to Senior Project will support greater self-efficacy for Senior Project.   
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Figure 2-3.Model diagram highlighting the effect of Previous Mastery Experience on 
Senior Project Self-Efficacy. 

The ceteris paribus qualifier in the previous sentence is important partly because prior 

successes and failures do not translate directly into greater or lesser self-efficacy.  Rather, 

there is a mediating inferential process shaped by contextual and personal factors 

(Bandura, 1997).  For example, a dispositional optimist may maintain high self-efficacy 

for a task even in the face of past failure.  Conversely, and perhaps more commonly, 
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students who have been successful nevertheless may doubt their abilities.  While it is 

important to consider these complexities, they will not be explored further in this review. 

Rather, the focus is on the strength of previous mastery experiences as a source of 

self-efficacy.  In one relevant study, Lopez and Lent (1992) examined how well the four 

sources of efficacy information identified by Bandura—previous experiences, verbal 

persuasion, modeling, and physiological states during task performance—predicted 

mathematics self-efficacy in a sample of 50 high school juniors.  Self-efficacy was 

measured as confidence ratings for being able to solve each of twenty course-related 

problems.  An index of general academic self-confidence also was obtained from these 

students and used in a stepwise multiple regression to predict self-efficacy ratings.  Of all 

the sources of self-efficacy information, only past performance in mathematics (measured 

by previous grades and other recognition for math achievement) led to significant change 

in the proportion of variance explained (∆R2 ≈ .40). 

The importance of previous mastery experiences as a source of self-efficacy 

appears to increase as students advance in school.  In a sample of elementary and middle 

school students, Skinner et al. (1998) tested the following model: teacher-provided 

structure in the classroom predicts students’ perceived control, which in turn predicts 

their behavioral and emotional engagement in class, which predicts performance in the 

class, which in turn has a feedback effect on subsequently measured perceived control.   

The effects of performance (measured by course grade) on one aspect of perceived 

control—beliefs about one’s ability, which are most similar to Bandura’s self-efficacy 

construct—were stronger for the older students.  Specifically, there was no evident 
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feedback from achievement to ability beliefs for third-graders, a moderate effect for fifth-

graders, and a strong effect for seventh-graders. 

Analyses reported by Marks (2000) show a similar grade-level dependency for the 

link between previous mastery experiences and engagement.  The national sample in this 

study included approximately 4,000 total students in grades 5, 8, and 10 from schools that 

were determined to have made significant progress in restructuring.  Students responded 

to survey items about their personal background, the degree of support for achievement 

from peers and teachers, and the authenticity of the work in their classes.  The criterion, 

student engagement in instructional activity, was measured by student reports of effort, 

attentiveness, boredom, and completion of class assignments.  Previous success in school, 

measured by GPA prior to the study, was a strong positive predictor at all three grade 

levels but was strongest for the high school students, accounting for more within-

classroom variance in engagement than any other predictor variable.  

In sum, prior success in tasks related to Senior Project, such as researching and 

writing, generally should be associated with greater confidence in one’s ability to 

complete Senior Project successfully.  However, as in the previously described path in 

the model, the association should be far from perfect.  Because of differences in 

personality and contextual influences—including support from advisors, parents, and 

peers—students with comparable levels of prior success may calibrate their self-efficacy 

differently. 

Promoting Engagement: Active Ingredients 

The remainder of this review focuses on the paths in the model that may be most 

useful to developers and administrators of Senior Project programs.  For example, if the 

study were to reveal that Parent Support is strongly linked to Senior Project Engagement, 
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then a campaign of parent outreach might be advisable.  Or, if the paths from Clarity of 

Expectations to Senior Project Self-Efficacy and from thence to Senior Project 

Engagement were especially robust, then a project coordinator would be well advised to 

guide students through examples of excellent and poor projects. 

Effect of Senior Project Self-Efficacy on Senior Project Engagement 

Self-efficacy researchers emphasize the connection between how confident people 

feel in their ability to perform a task and how hard they work, how long they persist, how 

comfortable they feel, how deeply and flexibly they think, and how often they return to 

the task—in short, how engaged they are (e.g., Bandura, 1977, 1997; Guthrie & Wigfield, 

2000; Linnenbrink & Pintrich, 2003; McCombs & Whisler, 1989; Pajares, 1996, 2002; 

Pintrich & Schrauben, 1992; Schunk, 1989).  This idea is highlighted in Figure 2-4.   
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Figure 2-4.Model diagram highlighting the effect of Senior Project Self-Efficacy on 
Senior Project Engagement. 

This connection certainly applies at the most minimal level of academic 

engagement, namely, the decision to stay in school.  Such was the finding of Vallerand, 

Fortier, and Guay (1997), who administered surveys to approximately 4,500 students 

attending grades 9 and 10 at seven Canadian public schools.  The researchers obtained 
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school records one year later.  Students who had dropped out by this time had 

significantly lower perceived academic competence than those who were still in school.  

Similar findings were reported by Hardre and Reeve (2003), who studied 500 students in 

rural U.S. high schools.  Self-reported intentions to drop out of school were predicted 

most strongly by poor academic performance (measured by GPA); however, even after 

accounting for this predictor, a significant amount of variance in dropout intentions was 

explained by a combination of two motivational variables, perceived academic 

competence and perceived autonomy.  

Beyond the minimal engagement of staying in school and attending classes, more 

active forms of engagement also appear to depend on a student’s feeling of self-efficacy.  

Persistence and the amount of time spent on a task are two such indicators.  Wettersten et 

al. (2005) used self-reported time spent on work for English and mathematics courses as 

a measure of engagement in a sample of nearly 700 students in nine rural high schools.  

In a multiple regression whose predictor variables included measures of parental 

involvement and of student beliefs about the relevance of educational performance to 

their career goals, academic self-efficacy was the strongest predictor (rpartial = .25) of the 

engagement measure.  Experimental studies using task persistence (time on task) as the 

measure of engagement also indicate the importance of self-efficacy.  In one study 

(Bouffard-Bouchard, 1990) college students tried to complete verbal puzzles and then 

received bogus feedback about their performance relative to their peer group.  This self-

efficacy manipulation was indeed successful, as indicated by participants’ subsequent 

ratings of their efficacy for solving four additional puzzles.  After providing these ratings, 

participants had a 20-minute period during which they tried to solve these four puzzles 
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and at the end of which they had the option to work for an additional five minutes.  

Students whose self-efficacy was high (because of the manipulation) took more time and 

completed a greater number of problems than participants in the low self-efficacy group.  

In a different sample of college students, Brown and Inouye (1978) manipulated 

participants’ self-efficacy for anagram-solving tasks by varying the success and the 

purported ability level of a model who first worked on the tasks.  Students in the higher 

efficacy groups persisted longer on the task than those in the lower efficacy groups.  

Moreover, the strength of this relationship increased over trials, suggesting that the 

students came to rely more and more over time on their judgments of self-efficacy to 

regulate their effort expenditure. 

Indicators of engagement other than persistence also are related to self-efficacy in 

samples of older students.  For example, Wolters (2003) administered a survey to 

university students that addressed the following: the students’ self-efficacy for learning 

and completing assigned tasks in a particular class; their general orientations toward 

learning (e.g., relative emphases on learning for its own sake vs. learning because it 

brings valued extrinsic rewards); and their procrastination behaviors in the class.  

Procrastination, manifesting an underlying reluctance to initiate activity, is a negative 

indicator of engagement.  Regression analyses on two different samples showed that 

higher self-efficacy was the strongest and most consistent predictor of lower self-reported 

incidence of procrastination.  Another measure of engagement is self-reported effort.  

MacIver, Stipek, and Daniels (1991) reported a study that used structural equation 

modeling to test a model meant to explain changes in effort in a specific class over the 

course of a semester.  The independent variables were changes in each of the following 
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variables: self-concept of ability in the particular subject, extrinsic pressures for 

achievement, perceived utility value, and intrinsic interest in the course material.  In 

samples of junior high and high school students, the best-fitting models were those in 

which change in self-efficacy was the independent variable showing the strongest direct 

effect on change in effort. 

Studies with more elaborated measures of engagement have suggested similarly 

strong links between self-efficacy and engagement.  For example, Laffey (1982) studied a 

sample of 88 African-American sophomores in their social studies classes at an urban 

high school.  Measures of engagement included attendance figures, ratings of class 

participation by teachers, ratings of on-task behavior by a classroom observer who 

observed each class ten times, and student ratings of their degree of interest when cued by 

a random signal once during each of six class periods.  Regression analyses using these 

measures as separate criterion variables assessed the relative influence of student-

reported efficacy, locus of control, educational aspirations, and other variables.  Across 

the different engagement measures, self-efficacy was the most consistent strong 

predictor, with ∆R2 reaching as high as .21 for some of the engagement measures.  This 

finding was reinforced by interviews with ten students, most of whom mentioned that 

they felt most involved in classes in which they felt successful.  Engagement measures 

that tap into more subtle, self-regulatory facets of commitment to one’s work were used 

in a study by Miller et al. (1996).  In the cross-sectional study, high school students rated 

their perceived ability in mathematics, as well as their endorsement of certain goals 

during their academic work, including learning for its own sake, for obtaining rewards 

(e.g., grades), and for pleasing the family.  When these variables were used in an all-
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possible-subsets regression to predict different types of engagement, self-efficacy was a 

significant predictor of self-reported persistence (e.g., “When I run into a difficult 

homework problem, I usually give up and go on to the next problem”) and self-regulation 

(e.g., “I organize my study time well for this class”).  

Self-regulation is one example of higher-order engagement.  Whereas attendance, 

time on task, and persistence relate more to the quantity of effort, cognitive and self-

regulatory strategies essentially indicate the quality of effort.  The connection between 

these forms of engagement and self-efficacy is supported by a body of evidence just as 

extensive as that supporting the lower-order but prerequisite forms of engagement 

described thus far.  (For reviews, see Pintrich, 1999, 2003; Pintrich & Schrauben, 1992; 

and Zimmerman, 2000.)  In one study, for example, approximately 200 seventh-grade 

students from both science and English classrooms completed self-report measures of 

course-specific self-efficacy, interest in the material, and test anxiety (Pintrich & De 

Groot, 1990).  The dependent variables were self-report measures of cognitive strategy 

use (e.g., use of rehearsal and elaboration to learn material) and self-regulation (e.g., 

monitoring one’s comprehension during reading).  With participants divided into high 

and low self-efficacy groups based on a median split, and with prior achievement (first-

semester grade) as a covariate, Pintrich and De Groot found that students high in course-

specific self-efficacy were more likely to report using cognitive and self-regulatory 

strategies during learning.  The same variables were measured in a study with 500 

seventh- and eighth-grade students rating themselves in each of three subject areas: social 

studies, English, and mathematics (Wolters & Pintrich, 1998).  Regression analyses 

showed that,  although interest was the best predictor of cognitive strategy use, self-
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efficacy nonetheless was a significant predictor for all three subject areas, explaining 

between 2% (math) and 9% (English) of the variance in the criterion.  Wolters and 

Pintrich reported similar results for the prediction of self-regulation.  Moreover, unlike 

interest, self-efficacy was a significant predictor of students’ actual grades in these 

subjects. 

Additional studies supporting the link between self-efficacy and higher-order 

engagement have been reported.  For example, Zimmerman and Martinez-Pons (1990) 

conducted structured interviews with students in grades 5, 8, and 11.  The interviewer 

presented students with learning scenarios and asked them to describe what steps they 

would take.  Responses were coded into a variety of categories, including goal-setting 

and planning, seeking further information, rehearsing and memorizing, and self-

evaluating.  After the interviews students rated their verbal and mathematical self-

efficacy by indicating their degree of confidence for each of a graduated series of 

domain-appropriate tasks.  Across all three grades, multiple correlations of .41 

(mathematics) and .42 (verbal) were reported, indicating that approximately 17% of the 

variance in self-reported use of active learning strategies was shared with variance in 

efficacy beliefs.  A study offering stronger evidence, in part because it controlled for 

aptitude, was reported by Bouffard-Bouchard, Parent, and Larivée (1991).  Junior high 

and senior high school students rated their efficacy for verbal tasks and then were 

observed as they tried to solve four verbal concept-learning puzzles.  In both age groups, 

and controlling for verbal aptitude, students with higher self-efficacy were better at 

monitoring their working time, more persistent, less likely to reject correct hypotheses 

prematurely, and better at solving conceptual problems.  The results of this study were 
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well summarized by Bandura (1997): “The self-assurance with which people approach 

and manage difficult tasks determines whether they make good or poor use of their 

capabilities.  Insidious self-doubts can easily overrule the best of skills” (p. 35). 

Across both correlational and experimental research and across a variety of 

measures of engagement, ranging from the most minimal (staying in school) to the most 

cognitively sophisticated, self-efficacy is strongly associated with greater investment in 

academic tasks.  

Effect of Utility Value on Senior Project Engagement 

Even if students feel competent and know what to do to succeed, they may choose 

not to engage deeply if the activity has little value to them (Wigfield & Eccles, 2000).  

The link emphasized in Figure 2-5 suggests that students will be more engaged in Senior 

Project when they perceive that the work is useful in preparing them for future personal 

and real-world challenges. 

The link between perceived relevance and engagement is central to both the 

expectancy × value models (e.g., Wigfield & Eccles, 2000) and the authenticity 

framework (e.g., Newmann et al., 1992) described earlier.  However, calls for 

contextualizing academic learning and making its instrumental value clear are neither 

new (see, e.g., Bruner, 1966) nor restricted to these theories (see, e.g., Good & Brophy, 

1987; Keller, 1987; Lepper, 1988; Pedersen, 2003; Resnick, 1987; Rinne, 1998; Small & 

Arnone, 2000).  In fact, such calls are a major part of recent efforts to reform high 

schools (e.g., Dunn, 2001; Kantrowitz & Wingert, 2000; National Commission on the 

High School Senior Year, 2001b).  These efforts are partly a response to a sentiment 
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Figure 2-5.Model diagram highlighting the effect of Utility Value on Senior Project 
Engagement. 

expressed clearly by a senior who called the National Public Radio program Talk of the 

Nation during a show on senioritis: “I already knew what I wanted to become.  I wanted 

to go into art illustration. . . . [It’s] pointless for me to sit here and learn what hydrogen 

bonding is because I—why am I gonna need to know that?” (Conan, 2005, p. 9).   

Many students share this view.  For example, Lowe (2003) spent 18 months 

observing classes and interviewing students at a restructuring high school in a rural area.  

One theme from the interviews was that students wanted lessons in school that had “real-

world significance” (p. 11) and that would help them prepare for their future careers.  

These findings are reinforced by results from the Colorado High School Senior Survey 

described earlier (Colorado School-to-Career Partnership, 1999).  Of the nearly 9,000 

seniors who completed the survey, 61% indicated that they were motivated by classroom 

instruction that included “solving real-world problems.”  This percentage was 

significantly higher than most of the other survey options for making classroom 

instruction more motivating (e.g., watching videos, using technology).   
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More oblique indications of the value that high school students attach to “real 

world” experiences have been found in studies related to student employment.  For 

instance, in interviews with 75 academically successful seniors from suburban Chicago 

high schools, Linton and Pollack (1978) learned that these students sometimes turned to 

part-time employment less because they needed the money and more because they 

wished to have experiences that felt more “real” than school.  In a book of essays written 

by students from another suburban high school in Chicago, the editors (Gilbert & Robins, 

1998) interspersed qualitative analyses of the more than 100 essays submitted for the 

book.  Gilbert and Robins noted the following theme: on the job, students interact in an 

environment where they learn important social and occupational skills.  Because school 

bears so little resemblance to the world they see in their jobs, students generally see 

school as having little relevance to preparation for their postsecondary lives.  These 

findings are consistent with a report from the U.S. Department of Labor (The Secretary’s 

Commission on Achieving Necessary Skills, 1991): 

Part of the difficulty is that employers and school personnel are passing each other 
like ships in the night.  . . .  As a consequence of this miscommunication, secondary 
school students often see little connection between what they do in school and how 
they expect to make a living.  They therefore invest very little effort in their 
education. . . .  The sense that students clearly distinguish between what goes on in 
their classrooms and what goes on in the “real world” was palpable in focus groups 
convened as part of the SCANS research.  (pp. 20-21) 

The belief that high school is not very useful is not restricted to students who work 

or students who intend to enter the workforce instead of attending college.  Rosenbaum 

(1998) surveyed over 2,000 seniors in 12 Chicago high schools.  In response to the 

statement, “School teaches me valuable skills,” nearly 30% of respondents rated 

themselves as neutral or in mild or strong disagreement.  There was little difference 

between work- and college-bound students on this item and others measuring the 



62 

 

perceived relevance of school to one’s future life (e.g., “My courses give me useful 

preparation I’ll need in life”).  Interviews with 50 seniors in two of the high schools 

reinforced the impression that students struggle to see the connection between high 

school and their lives.  Similar, if perhaps more alarming, results were found in a 1997 

telephone poll of a nationally representative sample of 1,000 public high school students 

(Johnson & Farkas, 1997).  Rating the statement, “I won’t really need to know most of 

the things my school is teaching me when I get out into the real world,” 55% of 

respondents said that the statement was “very” or “somewhat” close to how they felt. 

The perception of school’s usefulness appears to have declined over time and 

appears to decline as students progress through school.  Trend data from the Monitoring 

the Future survey, which has sampled about 15,000 seniors annually since 1976, 

suggested a significant drop in the percentage of students who regarded what they were 

learning in school as important for their later lives—from 52% in 1980 to 40% in 1999 

(Boesel, 2001).  In a cross-sectional study reported by Harter (1996), students in grades 6, 

7, and 8 rated the validity of a number of possible reasons that students get “turned off” 

to schoolwork.  The higher the grade level, the more students felt that “schoolwork just 

isn’t that important or relevant to students’ lives.”  These two trends parallel those noted 

earlier in this chapter: declining academic engagement over historical time and over the 

course of a student’s tenure in primary and secondary education.  The following evidence 

suggests that this parallel is not coincidental. 

Two small-scale studies, widely separated in time, suggest a connection between 

utility value and engagement.  In a classic study Stinchcombe (1964) spent six months 

observing classes and interviewing students and faculty in a California high school.  The 
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interview data indicated that, especially for work-bound students, school effort was 

largely determined by the perceived relevance of the work to the world they soon would 

enter.  An equal emphasis on the motivational potential of material connected to the “real 

world” was noted by Cushman (2003) in her summary of extensive focus-group sessions 

with 40 high school students in New York, Rhode Island, and California.  Diverse in 

socioeconomic status, ethnicity, and academic performance, the students in these groups 

frequently commented on the need to understand the usefulness of what they were 

learning.  One student said, “Just saying you need to pass math isn’t enough.  Show me 

how knowing pi is worth something” (p. 10).  

Larger studies with quantitative analyses support the preceding qualitative research.  

In one study (Ainley, 1994), analysis of surveys completed by approximately 3,000 

Australian seniors revealed a significant positive correlation (.49) between measures of 

the perceived relevance of schooling (e.g., “I have acquired skills that will be useful to 

me when I leave school”) and deep approaches to learning (measured by items 

distinguishing superficial approaches from more effortful and cognitively demanding 

approaches to coursework).  Correlations of similar magnitude between similar constructs 

were reported by Watkins and Hattie (1990) in a sample of 1,300 students attending 

grades 7, 9, and 11 at 18 different Australian high schools.  As these studies controlled 

few variables, their simple correlational findings are open to a variety of alternative 

interpretations.  More compelling is one of the findings from Rosenbaum’s (1998) 

previously described survey of over 2,000 seniors in Chicago.  In addition to rating their 

perceptions of the utility value of school, participants rated their engagement in terms of 

time spent on homework and frequency of doing more than the minimum work needed to 
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pass their courses.  After other factors (including gender, race, and parental and peer 

support for school effort) were controlled in a multiple regression, future relevance had a 

significant unique effect on engagement, yielding a standardized coefficient that was 

among the highest in a set of variables accounting for 34% of the variance in effort.  As 

in the previous two studies, however, the interpretation that students exert more effort 

because they perceive their work as useful must be balanced against other possibilities.  

For example, students may rationalize low effort post hoc by claiming that high school 

was not very useful. 

Two additional quantitative studies suggest the potential motivating power of 

utility value.  In one (Assor, Kaplan, & Roth, 2002), approximately 900 Israeli students 

in grades 3-8 completed questionnaires about teacher behaviors in a particular class and 

their own behavioral, cognitive, and emotional engagement in the class.  In a regression 

that included measures of the extent to which teachers allowed students choice and 

encouraged students to express themselves, the teacher behavior of “fostering relevance” 

(e.g., “My teacher talks about the connection between what we study in school and what 

happens in real life”) was the strongest predictor of behavioral, emotional, cognitive 

engagement in both age groups (grades 3-5 and 6-8).  A very different measure of 

engagement was used in a study by Wigfield and Eccles (1989).  They asked junior high 

and high school students about their intentions to continue taking mathematics courses—

an example of continuing motivation (Maehr, 1976).  For junior high students, the only 

significant predictor of these intentions was belief in the intrinsic value of mathematics.  

In contrast, for high school students, both intrinsic value and utility value were significant 

predictors. 
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All studies described thus far used off-line measures of engagement to test the link 

between perceived usefulness of schoolwork and academic engagement.  Yair (2000) 

used an on-line measure, the Experience Sampling Method (Csikszentmihalyi & Larson, 

1987), in which students complete a form describing their thoughts and behaviors at 

random times during school when they are signaled by a beeper.  Yair collected 4,000 

sampled experiences from 900 students in grades 6, 8, 10, and 12.  Academic engagement 

was measured as a nominal variable indicating what students were thinking about at the 

time they were beeped, which could include the task at hand or some external 

preoccupation.  Logistic regression was used to estimate the effects on this simple 

measure of engagement of predictor variables that included perceived relevance (e.g., 

“How important was the activity in relation to your future goals?”), degree of challenge, 

instructional method (e.g., lecture or discussion), and demographic variables.  Higher 

perceptions of relevance predicted greater engagement (i.e., thinking about the task at 

hand) and lower susceptibility to external preoccupations.  In fact, the observed decline in 

engagement across grade levels was attenuated when perceived relevance was taken into 

account, suggesting that courses are seen as less relevant at higher grade levels.  A study 

using the same on-line measurement but a more elaborated engagement index (a 

composite measure of self-reported interest, enjoyment, and concentration) found similar 

results in high school students (Shernoff et al., 2003).  

Polls of high school students, open-ended ethnographic research, and an array of 

correlational studies suggest that students are more motivated when they perceive the 

work they are doing as useful and relevant to the “real world.”  The applicability of this 

conclusion specifically to Senior Project was supported by a yearlong participant-
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observation study of one English class that had just adopted Senior Project (Combs, 

1995).  Two excerpts from this dissertation are especially relevant here: 

The Senior Project, as originally planned, appeared to address the needs of the 
teachers.  They wanted a program that would keep the seniors busy, invested in 
school, and producing high quality work.  The Project, however, did not seem to 
address students’ needs.  Perhaps this was because no one ever asked them what 
those needs were.  . . .  These seniors demanded that the work they were asked to 
do in high school have a clear and direct relationship to the work they would be 
asked to do in college.  Because this need was never overtly discussed, the ways in 
which the Project might have addressed it remained unclear.  In fact, many students 
thought that this new program was taking time away from tasks, such as essay 
writing, which would be more useful in preparing them for academic life in college.  
(p. 220)  

In her final interview, Mary [a student] told me those who did not see the 
connection between the Project and college did not see its value.  She said, 
“Everyone’s like, ‘I’m not going to need this.’  They saw it in the research paper, 
but everything else that we did, they’re just like, ‘We’re not going to have to do 
this in college; this is stupid’.” (p. 201) 

Although this study focused on a single class in one school, the message emerging from it 

is so consistent with the other evidence I have reviewed that its Senior Project-specific 

conclusions provide firm ground for my hypothesis. 

Effect of Autonomy on Senior Project Engagement and Self-Efficacy 

Learners who are free to choose the activity that they find most interesting and 
productive are more likely to be thoughtfully engaged in a task and show 
persistence and self-regulation.  (Pedersen, 2003, p. 54) 

Deprive [students] of self-determination and you have likely deprived them of 
motivation.  (Kohn, 1993, p. 11) 

These statements cogently express the idea that autonomy, “a sense of being 

choiceful in one’s actions” (Connell & Ryan, 1987, p. 5), should be positively linked with 

academic engagement.  Autonomy is conceptually distinct from both utility value and 

self-efficacy.  Thus, it is logically possible for seniors to have great flexibility in choosing 

their topics and directing the course of their work (high Autonomy) and yet feel that the 
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project is not ultimately very useful (low Utility Value).  Indeed, this conceptual 

possibility is empirically supported by the work of Combs (1995) described in the 

previous section.  In addition, it is logically possible for a student to feel autonomous (“I 

got to choose a topic I really like”) and yet not feel especially efficacious about the work 

because of limited prior success with writing, researching, and speaking.  However, it 

seems likely in practice that, other things being equal, greater autonomy will contribute to 

higher self-efficacy.  The two hypotheses are highlighted in Figure 2-6. 
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Figure 2-6.Model diagram highlighting the effects of Autonomy on Senior Project Self-
Efficacy and Senior Project Engagement. 

Autonomy is a central concept in two of the guiding theories for this research—

Newmann’s authentic-pedagogy model and Self-Determination Theory—and in a wide 

range of other social-science accounts of motivation (e.g., Bronfenbrenner, 1979; 

Csikszentmihalyi, 1990; Kohn, 1993; Sarason, 1990).  In unpacking the idea of 

authenticity, Newmann and his colleagues (e.g., Newmann et al., 1992) included the 

notion of ownership over the conception, execution, and evaluation of one’s work.  This 

freedom to make consequential, independent decisions is the definition of autonomy I 

adopted for this study.   Research rooted in SDT adopts a more far-reaching definition, 
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one that includes not only choicefulness but also a sense that one’s feelings and 

perspective are respected and that the work one is expected to do is relevant to personal 

goals (e.g., Deci, Vallerand, Pelletier, & Ryan, 1991; Skinner & Belmont, 1993).  

Because these extra components are indicators of other constructs in the present model—

Advisor Support in the first case and Utility Value in the second—they are not part of the 

current definition. 

Choice and control are eagerly sought by high school students.  For example, in 

Cushman’s (2003) focus groups with 40 U.S. high school students, participants 

repeatedly mentioned how little input they were allowed in their classes and schools.  

One student stated the point this way: “I felt like school was keeping me from learning.  I 

wanted to read books I chose and do my own art, but you didn’t have time” (p. 100).  As 

part of another focus group study (York-Barr & Paulsen, 1997), three different groups in 

a single suburban high school met to discuss ways to improve curriculum and instruction 

in the school.  One group consisted of student leaders, another comprised students with 

“non-dominant perspectives,” and a third included students with special needs.  Across 

all three groups, it was common for students to request more individualized work that 

allowed them choices regarding topics and work methods.  Gifted students may have an 

especially strong desire for academic autonomy.  Thematic analysis of interviews with 

ten 15-18-year-old students, all of whom were identified as gifted but were significantly 

underachieving, revealed that their major reasons for not investing much effort were 

related to lack of opportunities for choice and control over the content, process, and pace 

of their learning (Kanevsky & Keighley, 2003). 
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Larger observational and interview studies paint a similar picture of high school 

students’ eagerness for autonomy.  Lowe (2003), distilling 18 months of observations and 

interviews with students at a restructuring high school, concluded that “students desired a 

greater sense of autonomy and control over their lives in school” (p. 87).  Taking a novel 

approach, Hoffman (2002) surmised that yearbooks would reflect what is meaningful to 

students, and she therefore conducted document analysis and interviews with students on 

the yearbook staffs at five suburban high schools.  A common theme in the interviews 

was a desire for independence—for making choices and working without supervision.  

When asked to talk about their classes, students in all five schools described the yearbook 

class as one of the few places where they could determine the direction, amount, and 

content of their work on a daily basis.  In contrast, academic classes were seldom 

mentioned positively in the interviews, and they were seldom featured at all in the 

yearbook itself.  Hoffman (2005) replicated the study in five rural high schools and 

obtained nearly identical results.  Overall, students were critical of school routines for 

making them feel immature.  One senior girl, asked what made students feel “grown up” 

at school, described this feeling well: “How about the things that make us not feel grown 

up?” (p. 72). 

The previous comment suggests that the concern with autonomy may be especially 

strong among high school seniors.  The research and experience of several authors, in 

conjunction with theories of adolescence and young adulthood, reinforce this suggestion.  

For example, Hughes and Orr (1989) reported the results of a survey of one school’s 

senior class.  Asked “What can we do to better teach Armwood High School’s students?” 

the 295 seniors who responded (a 45% response rate) commonly mentioned that the 
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faculty should give seniors more credit for the level of maturity they had reached and 

therefore grant them more decision-making opportunities in school.  Similarly, Kastner 

and Wyatt (2002), in a book describing Kastner’s experience counseling seniors and their 

parents, noted that seniors “tell me how much they want to call their own shots—and how 

entitled they feel to do so” (p. 49).  Indeed, theorists have suggested that the key factor 

underlying a young person’s subjective sense of attaining adult status, at least in mobile 

and industrialized countries like the United States, is accepting responsibility for oneself 

and making independent decisions (Arnett, 2000; Arnstein, 1980).  Studies have shown 

that demographic milestones, such as completing education, getting married, and having 

children, are far less salient than autonomy when young people define adulthood (Arnett, 

1997, 1998). 

According to stage-environment fit theory, most schools’ failure to provide 

increasing opportunities for meaningful autonomy is a fundamental cause of the well-

documented decline in academic motivation between elementary to middle school 

(Eccles & Midgley, 1989; Eccles et al., 1993; Midgley & Feldlaufer, 1987).  Perceived 

autonomy in school is indeed a strong predictor of general engagement for students in 

their early teens.  Eccles, Early, Frasier, Belansky, and McCarthy (1997) studied 1,300 

students in grades 7 and 8, two-thirds of them African American.  They used multiple 

regression to assess the influence of autonomy support from the school (e.g., items asking 

students how often they did projects of their own choosing and made decisions about 

important classroom issues) on a measure of general school engagement that included 

enjoyment, effort, perceived importance of academics, and behavioral problems in 

school.  After controlling for peer influence and parental support at home, autonomy 
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support remained a highly significant predictor of general school engagement.  

Conversely, in another study (Vallerand et al., 1997), lack of autonomy was a significant 

predictor of the ultimate disengagement—dropping out of school.  A large sample of 

students in grades 9-10 at Canadian public schools completed a survey about their school 

experiences, and one year later, the researchers checked school records.  Ratings of 

perceived teacher support for autonomy (e.g., “I feel that my teachers pressure me to do 

what they want”—reverse-coded) were significantly lower for the dropouts than for the 

persistent students.  Finally, Cusick (1973) concluded from a six-month ethnographic 

study of a public high school that many students were responding to their lack of 

decision-making power in school by paying only minimal attention, instead channeling 

their energy into areas where freedom was greater, such as friendships and extracurricular 

activities. 

Like the findings of most cross-sectional or non-experimental research, the results 

described above are open to many alternative interpretations.  Perhaps the most obvious 

is that a positive, engaged disposition towards school—for reasons unrelated to 

autonomy—causes students to respond more positively to questions about many elements 

of their school experience, autonomy among them.  Another plausible explanation is that 

more-engaged students elicit greater autonomy support from teachers.  Such 

interpretations could apply equally to findings from the 2005 High School Survey of 

Student Engagement (HSSSE), which included over 80,000 students from U.S. high 

schools.  Forty-nine percent of respondents indicated that they had at least some input 

into classroom decisions.  Those who strongly agreed that they had such input were far 

more likely than those who strongly disagreed to say that they have “worked harder than 
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they expected to work in school” (59% vs. 26%) and that they “take pride in their school 

work” (86% vs. 34%) (HSSSE, 2005b).   

Additional studies with adolescent and young adult learners address some of these 

alternative interpretations and augment the collective weight of evidence indicating that 

autonomy enhances engagement.  Two such studies are experiments.  In one (Zuckerman, 

Porac, Lathin, Smith, & Deci, 1978), yoked pairs of undergraduates solved puzzles, with 

one member of each choosing which puzzles to work and how much time to devote to 

each, while the other member of the pair worked with the puzzles and time allotments 

chosen by the other.  Although participants in the “choice” and “no choice” conditions 

had the same tasks in the same time period, those who had freedom of choice were 

significantly more interested in working on such puzzles later.  In another study, Reeve, 

Jang, Carrell, Jeon, and Barch (2004) presented a workshop to train ten high school 

teachers to provide greater support for student autonomy; an additional ten teachers 

comprised a delayed-treatment control condition.  Subsequent classroom observations 

showed that teachers in the experimental group did use more autonomy-supportive 

behaviors.  Furthermore, these behaviors were an even stronger predictor of observer 

ratings of students’ collective engagement (e.g., attention, verbal participation, 

persistence, and positive emotion) after the intervention than were pre-intervention 

engagement ratings.  As compelling as these results are, they must be viewed cautiously 

in this particular context because of the broad definition of “autonomy support” adopted 

by Reeve et al.  As indicated in the first paragraph of this subsection, studies grounded in 

Self-Determination Theory, as this one was, generally adopt a definition of autonomy that 



73 

 

includes not only choice but also a sense that one’s feelings and perspective are respected 

and that the work one is expected to do is linked to the realization of personal goals. 

Longitudinal studies by Epstein and her colleagues also provide support for a 

causal interpretation of the association between autonomy and engagement.  Epstein and 

McPartland (1976) conducted a longitudinal study with over 4,000 students in grades 4, 

5, 6, 8, and 11.  Students reported their level of day-to-day engagement in academic work 

(e.g., “In class, I often count the minutes till it ends”—reverse coded).  Across all grade 

levels, students with low grades who reported frequent opportunities to “show what I can 

do” in class rated their engagement as higher than students earning high grades but 

having few such opportunities.  In a two-year longitudinal study using an expanded 

version of the same sample, Epstein (1984) compared older and younger students on the 

proportion of variance in Year-2 engagement measures that could be explained by Year-1 

scores.  Given that initial scores for older students represent the longest accumulation of 

environmental influences, it is not surprising that Epstein found greater stability for the 

older students.  However, even with Year-1 engagement measures controlled for students 

in grades 8 and 11, Year-2 student ratings of their decision-making power in school was a 

significant positive predictor of Year-2 engagement. 

Correlational evidence addressing the connection between autonomy and higher-

order cognitive engagement was provided by Ramsden and colleagues.  In one study 

(Ramsden & Entwistle, 1981), approximately 2,000 British undergraduates from 66 

academic departments completed a course-perceptions survey and an “approaches to 

studying” inventory.  Using discriminant function analysis, which narrows a large set of 

variables to determine an optimal subset that can discriminate between different groups 
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of interest, Ramsden and Entwistle found that departments with the greatest proportion of 

students adopting a deep, meaning-oriented approach to studying were best predicted by 

a function that included high levels of autonomy (e.g., “We seem to be given a lot of 

choice in the work we have to do”).  In contrast, departments with the greatest percentage 

of students adopting a “reproducing orientation” to studying (focused on memorizing) 

were best categorized by a function that included low levels of autonomy.  This study and 

its basic findings were replicated with a sample of 1,500 Australian high school seniors 

(Ramsden, Martin, & Bowden, 1989). 

The plausibility of a causal link from autonomy to academic engagement is 

enhanced by the existence of credible mechanisms.  For example, given the option to 

make choices related to the conception and execution of their work, people are likely to 

select according to their personal interests.  The commonsense claim that people are 

likely to be more engaged when they are working on something related to enduring or 

newfound interests has long been a staple of philosophical work in education (e.g., 

Dewey, 1913; Whitehead, 1929), and it continues to be a central part of psychological 

theories of motivation (e.g., Mayer, 1998; Paris & Turner, 1995; Schiefele, 1991).  There 

is abundant evidence that students who have greater personal interest in the content of a 

task are more motivated to persist and to process task information with greater care (for 

reviews, see Hidi, 1990; Lepper, 1988; Renninger, Hidi, & Krapp, 1992; Schiefele, 

1991).  Creativity also is likely to be greater.  Spooner (2002) conducted semi-structured 

interviews with 13 high school seniors who were nominated as especially creative by 

teachers and peers.  Analysis of the interview transcripts suggested that creativity tended 

to flourish in environments that permitted student control of the pace of their learning.  
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Moreover, the majority of the seniors identified independent study (a requirement at their 

school) as something that exercised their creativity. 

Senior Project is based on exactly this premise of respecting choice and taking 

advantage of the motivational power of personal interest. 

Because the projects emerge from the interests, talents, and strengths of the 
students, and because they elicit their curiosity, they have the potential to be 
intrinsically motivating and to deflect students’ initial and lingering resistance to 
the hard work demanded by the project.  (Darling-Hammond et al., 1995, p. 89) 

Newspaper reports about Senior Project often contain testimonials from students along 

these lines.  For example, one senior from Souhegan High School in New Hampshire said 

of Senior Project, “It gave me a chance to do something I always wanted to do.  There’s 

no reason to slack on this.  Kids get to choose what they want to pursue” (Vaznis, 2005, 

p. B7).  Notwithstanding such testimonials, there has been some suggestion that the self-

determination in Senior Project can be more illusory than real.  Winters (2000) conducted 

an intensive case study of one school’s Senior Project program.  Based on in-depth 

interviews with and observations of students, Winters concluded, “I am convinced that 

students, when given freedom to direct their own studies, are not sure if they really have 

complete freedom to do so” (p. 142).  Faculty and administrators were not 

micromanaging seniors’ work, but there were subtle indications that certain topics were 

off limits.  In another case study described previously, Combs (1995) found more blatant 

micromanagement and subsequent disengagement from project work.  When the seniors 

became unruly or complacent, the teacher being observed by Combs responded by 

creating detailed tasks and assignments and attaching strict due dates.  What these 

findings highlight is the importance of subjective student perceptions, rather than 

“objective” program features, as determinants of engagement.   
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In addition to influencing engagement via personal interest, autonomy support may 

affect engagement through its effect on self-efficacy.  As indicated earlier in the 

conceptual separation of autonomy from the other variables in the model, it certainly is 

possible for a student to select a topic of great personal interest (high Autonomy) and yet 

still have little confidence in pursuing that topic through writing and research (low Senior 

Project Self-Efficacy).  Nevertheless, given a fundamental desire to feel and express 

competence, it seems reasonable to suppose that students would make choices likely to 

bring them more success.  Thus, self-efficacy for project work would be greater for 

students who feel that they have been able to make their own decisions throughout the 

project than for students who feel less self-determined.  A small body of evidence 

supports this conjecture.  Williams and Deci (1996) studied second-year medical students 

in a patient-interviewing course.  Over the five months of the class, perceived 

competence in interviewing skills increased only for students who felt that the skills were 

taught by a teacher who supported their autonomy.  Because Williams and Deci’s 

definition of autonomy support was rooted in SDT, it included not only allowing choice 

but also understanding the student’s perspective (e.g., “My instructor tried to understand 

how I saw things before suggesting a new way to do something”).  Again, the findings 

must be viewed with due caution in the context of the current definition of Autonomy.  

Caveats also apply to earlier research by Deci and colleagues (Deci, Schwartz, Sheinman, 

& Ryan, 1981).  Based on elementary teachers’ responses to vignettes, Deci et al. 

selected three teachers with high autonomy-support scores (indicating a preference for 

helping children to think for themselves to resolve problems) and three with low scores 

(indicating a controlling orientation).  Students in these classrooms completed survey 
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measures of perceived cognitive competence in the first week of school and then again 

two months later.  The items on the perceived-competence scale, more general than those 

on a self-efficacy scale, asked students about their confidence in such skills as 

understanding what they read, remembering material in school, and solving problems.  

The children in autonomy-supportive classrooms experienced larger increases in 

perceived academic competence during the first two months of the school year than did 

students in controlling classrooms.   

It is a refrain among high school students, especially seniors, that they do not have 

enough freedom in school to study the topics they like and to use their individual gifts to 

pursue work that is meaningful to them.  By exploiting the motivational power of 

personal interests and greater self-efficacy—which has been demonstrated across the 

wide variety of studies cited above—support for Autonomy has the potential to increase 

student engagement in Senior Project.   

Effect of Clarity of Expectations on Senior Project Engagement and Self-Efficacy 

Researchers who study classroom assessment seem to agree unanimously that 

students are likely to be more motivated when expectations about the nature, quality, and 

time frame of their work are clear (e.g., Arter & McTighe, 2001; Black & Wiliam, 1998; 

Natriello, 1987; Stiggins, 2001; Wiggins, 1989).  This principle extends beyond 

education to the workplace, where clear descriptions of expected performance and 

feedback on the adequacy of performance have long been considered key to employee 

productivity (e.g., Gilbert, 1978).  An emphasis on explicit expectations is not at odds 

with the importance of autonomy as an influence on engagement.  Autonomy does not 

imply freedom without limits; instead, it means choice within parameters that give 

students clear guidelines for structuring their work.  Thus, the hypotheses represented in 
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Figure 2-7 are that clear expectations contribute to Senior Project Engagement both 

directly and through their effect on a student’s Senior Project Self-Efficacy. 
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Figure 2-7.Model diagram highlighting the effects of Clarity of Expectations on Senior 
Project Self-Efficacy and Senior Project Engagement. 

By what mechanisms might clear expectations enhance academic engagement and 

self-efficacy?  First, clear parameters can help students avoid the misdirected effort and 

increased evaluation anxiety that accompany task uncertainty; students do not have to 

guess about what is important (Albrecht & Adelman, 1987; Arter & McTighe, 2001; 

Crooks, 1988; Csikszentmihalyi, 1997; Natriello, 1987).  Second, explicit guidelines 

from a teacher help students make the educationally desirable transition from external 

feedback to self-monitoring.  This internalization, and the greater initiative it supports, 

are not possible when standards and expectations are unclear (Butler, 1988; Sadler, 

1989).   

Other mechanisms are evident when we consider specific means by which 

educators can promote clear expectations.  Providing feedback is one of those means.  

Formative assessment, appraising student work for the purpose of improving it rather 

than summarily judging it, is the increasingly popular way of referring to this kind of 
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feedback (e.g., Black & Wiliam, 1998; Tunstall & Gipps, 1996).  Done well, formative 

assessment conveys clear information about progress to date and provides suggestions for 

improving the work.  Knowing that one has made progress and having information about 

how to advance even farther are ingredients for creating a greater feeling of control and 

self-efficacy (Bandura, 1986; Locke & Latham, 1990; Rinne, 1998; Schunk, 1989, 1991; 

Schunk & Pajares, 2002).  Another means of promoting clear expectations is dividing 

long-term goals into a series of smaller and more proximal subgoals (Bandura & 

Cervone, 1983; Bandura & Schunk, 1981; Brophy, 1987; Crooks, 1988; Pajares, 2002).  

Pajares stated the point well: 

Working toward long-term (distal) goals is a necessary ingredient of school life, but 
it can be tough on a student’s motivation.  Short-term, proximal goals are more 
easily digestible for students, and they have the added benefit of raising self-
efficacy.  Not only do proximal goals make a task appear more manageable, but the 
more frequent feedback that is provided can convey a sense of mastery.  (p. 121) 

In most cases, Senior Project is exactly the kind of novel task in which feedback and 

subgoals can provide the clear task parameters needed to overcome initial uncertainty 

(Kuhlthau, 1985; Small & Arnone, 2000).   

For each of the reasons described above, clear expectations may promote task 

engagement.  Evidence that they in fact do so has taken a variety of forms.  Natriello 

(1984), for example, conducted 65 interviews with students in two suburban high 

schools.  A common complaint of students who had disengaged from school (as 

measured by absenteeism and self-reported cheating and low effort) was that they 

sometimes received unsatisfactory grades because they had misunderstood the criteria by 

which they were to be evaluated.  Unfortunately, one of the causes of such 

misunderstanding, infrequent feedback, appears to be common in high schools.  About 

half of the nearly 81,000 high school students responding to the 2005 High School 
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Survey of Student Engagement said that they “never” or “only sometimes” received 

prompt feedback from teachers on their work.  Furthermore, students who said they 

“frequently” received prompt feedback were more likely to report that their schoolwork 

made them “curious to learn other things” (HSSSE, 2005a). 

Classroom-based studies reinforce the association between clear expectations and 

academic engagement.  One small study compared four teachers of Advanced Placement 

(A.P.) United States History, two considered effective and two ineffective based on how 

their students’ A.P. exam scores compared with the national average (Henderson, 

Winitzky, & Kauchak, 1996).  Data on collective engagement were gathered via eight 

unscheduled observations in each classroom, and data on feedback were collected from 

the observations and from student surveys.  In the classrooms of the effective teachers, 

engagement rates were higher, as was the frequency of assessment and feedback.  A more 

formal quantitative study in high school classrooms was conducted by Thomas et al. 

(1993).  Students from 12 biology classes in seven schools completed pre- and post-unit 

surveys asking about the degree of initiative they took in their studying.  Information 

about the amount of guidance and feedback provided by the teacher was collected via 

teacher interviews, classroom observations, and document analysis by the authors.  Using 

hierarchical linear modeling, Thomas et al. found that more guidance and feedback (e.g., 

practice exercises and written comments on tests) predicted greater change in self-

reported initiative in studying.  Finally, in a study described previously that included 

approximately 1,500 Australian high school seniors, Ramsden et al. (1989) administered 

a survey that included items related to the clarity of expectations in the school (e.g., “The 

teachers here make it clear right from the start what they require from us”).  Additional 
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items addressed the depth of students’ engagement in learning—specifically, the extent of 

their genuine interest in learning and the extent of their higher-order cognitive processing 

of material (e.g., using elaborative strategies instead of just memorizing).  The analysis 

revealed a modest but significant positive correlation between clarity of expectations and 

interest in learning (r = .24) and also found that the items measuring clarity loaded factor-

analytically with those measuring level of interest and higher-order processing.  

The association of clear expectations with engagement applies equally to adults in 

the workplace.  For example, Wedman and Diggs (2001) conducted interviews with 

faculty in a teacher-education program to find out why the school’s costly investment in 

technology had not produced much engagement in technology integration.  A major 

reason given by the faculty was that expectations for technology use were unclear, in part 

because faculty seldom received regular and helpful feedback about their efforts to use 

technology in the classroom.  At a different university, this study was replicated and 

extended to include not only teacher-education faculty but also their students and 

cooperating teachers from the district.  All three groups identified unclear expectations as 

a primary reason for low engagement in technology integration (Schaffer & Richardson, 

2004).  A much larger study (Dean, Dean, & Rebalsky, 1996) posed the following 

question to over 800 people in different workplaces: Improvement in which one of the 

following areas would best enable you to do your job better?  The forced-choice question 

was followed by six options, among them better resources, better incentives, more 

systematic training, and clearer expectations and feedback.  The latter option was the 

most popular of the six choices in all different employee groups, ranging from a low of 

29% to a high of 40%. 



82 

 

Although the cumulative weight of the preceding studies makes a strong case for 

the value of clear guidelines in increasing engagement, individually the studies are open 

to the alternative interpretations to which correlational and descriptive research are easily 

vulnerable.  Experimental research makes the case stronger.  Most of these studies have 

used elementary-school samples; caution is therefore warranted in generalizing to the 

older students who are the focus of the current study.  However, one experiment 

(Morgan, 1985) used a sample of college students to test whether intrinsic motivation 

would be increased by one of the aforementioned sources of clear guidelines: larger goals 

broken down into subgoals.  Approximately 200 students in an educational psychology 

class were divided into four groups: one received training at the beginning of the 

semester in setting subgoals, one was taught to formulate long-range course goals, one 

received training in monitoring their time expenditure, and a control group had no special 

training.  At the end of the course, the students in the subgoal-setting group rated their 

interest and engagement in the course as higher than did the other three groups. 

The kind of self-feedback exemplified in the subgoal condition of the preceding 

study is matched in importance by feedback from other people.  Butler and Nisan (1986) 

asked 260 sixth-grade students to work on puzzles (e.g., using the letters of a long word 

to form other, shorter words) under one of three conditions: feedback consisting of one 

sentence reminding students about the criteria for success (e.g., “The words you wrote 

were correct, but you did not write many words”), strictly numerical grades, or no 

feedback at all.  In a second session students worked on alternate versions of the tasks.  

Compared to students in the other two groups, students in the feedback group expressed 

greater interest in the tasks, a greater willingness to do them again, and a greater 
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willingness to attribute their success to effort and interest rather than to external factors 

(e.g., an easy task).  Butler (1988) essentially replicated this study in a different sample of 

132 students in grades 5-6.  However, the sample was purposefully chosen to include 

students with high and low school achievement (based on a composite of report-card 

grades in mathematics and language arts).  At both achievement levels, students receiving 

individual feedback expressed greater interest in the tasks and requested more additional 

tasks during a free period.  Finally, Elawar and Corno (1985) trained one group of 

primary mathematics teachers to provide detailed written feedback on homework.  A 

control group followed the usual practice of marking homework without comments.  To 

control for the possibility that the training changed underlying teaching strategies, a third 

group was trained but then provided half of their classes with full feedback and the other 

half with only grades.  Those sixth-graders who received full feedback showed greater 

gains in their enjoyment and valuing of mathematics.  Impressively, feedback accounted 

for 57% of the variance in post-treatment enjoyment and valuing, compared to 16% 

accounted for by pre-test attitudes. 

The experimental, correlational, and descriptive studies cited thus far establish that 

engagement is more likely in environments that promote clear expectations and a clear 

understanding of how one is doing relative to those expectations.  That higher self-

efficacy is a primary mediator for this effect has been claimed often (e.g., Bandura, 1986, 

1997; Brookhart, 1997), and there is evidence to support it.  Kuhlthau (1985) observed 27 

high school seniors while they were working on research papers for their A.P. English 

classes.  She also conducted in-depth interviews with six of these students.  Kuhlthau 

found that most students felt very uncertain about what was expected of them.  Recalling 
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the earlier point that autonomy and clear expectations are not antagonistic, what the A.P. 

teachers viewed as freedom and trust, the students experienced as a lack of clear 

guidance.  A much larger study, encompassing four U.S. high schools and approximately 

1,700 participants, was conducted by Duckworth, Fielding, and Shaugnessey (1986).  

Survey measures of course-specific self-efficacy (e.g., “If I study hard for this class, the 

effort is rewarded”) correlated strongly with measures of course clarity (e.g., “I know 

what I am expected to be learning in this class”; r = .61) and measures of teacher 

feedback (e.g., “When I miss something on a test in this class, the teacher gives me 

specific feedback about what I need to study again”; r = .53).  As always, such zero-order 

correlations should be interpreted only as indications of a strong association between self-

efficacy and clarity, not as proof that increases in clarity cause increases in self-efficacy.   

Another, more sophisticated correlational study tested a model of the effects of 

teacher behaviors on students’ perceived competence, autonomy, relatedness and, 

ultimately, their academic engagement (Tucker et al., 2002).  Approximately 100 

African-American students in grades 1-12, all part of an after-school tutoring program, 

participated in the survey study.  In the path analysis, the direct link from “teacher 

structure” (measured by items related to clear expectations and feedback) to perceived 

competence was among the strongest paths in the model.  In fact, no other variable—

including teacher warmth, teacher support for autonomy, grade level, or sex—had as 

significant an effect on perceived competence.  It is important to note, however, that the 

perceived-competence variable was measured not strictly as self-efficacy.  Rather, like 

Skinner’s concept of perceived control, it also included items related to locus of control 

and attributional style. 
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Experimental evidence for a causal link between clear expectations and self-

efficacy also exists.  Jamison (1993) started her dissertation with the observation, based 

on her experience as a teacher, that certain teacher behaviors reliably preceded 

breakdowns in student engagement.  Providing unclear instructions and inconsistent 

feedback were among these behaviors.  Jamison conducted an experiment in which 

college students learned how to tie complex knots under one of three types of tutelage: a 

facilitator who had received instruction only in knot-tying, a facilitator who was trained 

in knot-tying and some general principles of learning, or a facilitator who had received 

training in knot-tying, decomposing tasks into smaller parts, and providing formative 

feedback.  Participants in the latter group reported greater engagement; were rated as 

more attentive, self-initiating, and interested by an observer; and expressed greater 

feelings of self-efficacy (e.g., “Feedback from my facilitator helped me feel competent”). 

Two additional experiments were conducted with elementary students.  Schunk and 

Swartz (1993) asked fifth-graders to rate their self-efficacy for five paragraph-writing 

tasks (e.g., deciding the main idea for a new paragraph) before an intervention.  All 

participants then received writing-strategy instruction, but students in one condition 

received specific feedback about their use of the strategies in a subsequent session.  With 

pre-intervention efficacy ratings controlled, Schunk and Swartz found that students in the 

feedback condition judged their post-intervention self-efficacy for the writing tasks as 

higher than did students in the other conditions.  In addition, more than two-thirds of the 

variance in post-intervention writing skill was accounted for by these later self-efficacy 

ratings.  In a younger sample of 40 students (ages 7-10 years), Bandura and Schunk 

(1981) studied the effects on motivation of breaking complex tasks into subgoals.  
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Participants engaged in self-directed learning of a mathematical process under one of 

three conditions: proximal subgoals were made explicit, distal goals were made explicit, 

or no goals were provided.  Students in the proximal-subgoals condition demonstrated the 

greatest increase in self-efficacy and intrinsic interest in arithmetic, as well as the best 

performance at the end.   

In summary, studies using a variety of methods and samples suggest that providing 

people with clear expectations and information about how they are performing relative to 

those expectations offers motivational leverage.  Part of this effect appears to operate via 

improved self-efficacy.  Especially for large, extended assignments such as Senior 

Project, which can seem overwhelming to students, explicit expectations and frequent 

feedback can make the target appear much clearer (Blumenfeld et al., 1991; McLain, 

2002; Pajares, 2002). 

Effect of Sensitivity on Senior Project Engagement 

The evidence described in Chapter 1 indicts the high school senior year as a period 

of minimal academic growth and a “farewell tour of adolescence and school” (National 

Commission on the High School Senior Year, 2001a, pp. 16-17).  What this indictment 

obscures, however, is the high level of stress that many seniors experience.  Recognizing 

this problem, one research team (Jason & Burows, 1983) actually developed and tested a 

“transition training” program for high school seniors that included relaxation and 

cognitive restructuring activities.  (See also Parker, 1992.)  The contrast between this 

stress and what seniors expected of their last year in high school has been a regular 

subject of commentary by people who study the senior year.  For example, based on 

focus groups and surveys in spring 1992, Zuker (1997) concluded that most seniors felt 

they had little forewarning of how busy they would be with schoolwork, college 
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applications, and other responsibilities.  Sizer (2002, 2003) found the same contrast 

between seniors’ expectations of relative ease and the more strenuous reality in her 

interviews with more than 150 seniors in 26 diverse U.S. high schools.  A heavily 

involved senior in West Virginia, writing a guest editorial for her hometown newspaper, 

offered an especially telling testimonial: 

But now that I am here, I wonder why nobody ever warned me about the stress I 
am experiencing.  I never expected to get here and cry my last year of high school 
away.  This has been the most stressful year of my life.  (Chapman, 2004, p. 6C)  

Such evidence suggests that students are more likely to be engaged in Senior 

Project if deadlines and additional structural features of the project are sensitive to other 

demands on seniors’ time and energy.  Positive empirical correlations between Sensitivity 

and the other variables described thus far certainly seem likely.  However, at least 

theoretically, Sensitivity is distinct from the other constructs.  For example, a student may 

perceive that she has many choices regarding Senior Project (high Autonomy) and yet 

feel that the deadlines are unreasonable (low Sensitivity).  Similarly, flexible deadlines 

(high Sensitivity) may coexist with vague expectations (low Clarity of Expectations).  

Regardless, with other things being equal, it is reasonable to conjecture that students who 

feel that the Project works with them rather than against them are likely to be more 

engaged.  This hypothesis is represented by the highlighted path in Figure 2-8. 
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Figure 2-8.Model diagram highlighting the effect of Sensitivity on Senior Project 
Engagement. 

Among the major sources of additional stress for high school seniors is part-time 

employment.  Part-time employment among American seniors is common.  Data 

collected between 1985 and 1989 from a nationally representative sample of 70,000 

seniors indicated that 75% worked part-time during the school year.  Nearly half of these 

students worked 20 or more hours per week (Bachman & Schulenberg, 1993).  Very 

similar results were obtained in a dataset compiled in the late 1990s by the U.S. Bureau 

of Labor Statistics based on interviews with a national sample of 9,000 students (U.S. 

Department of Labor, 2005).  Viewed alongside corresponding statistics for other 

countries obtained from TIMSS and other studies, these figures suggest that the United 

States is one of the only nations in which it is common for 17-year-olds to be both 

students and workers (Bracey, 2004; Larson & Verma, 1999; National Research Council 

& Institute of Medicine, 1998). 

While it is true that seniors sometimes turn to jobs in order to obtain more “real 

world” experience (Gilbert & Robins, 1998; Linton & Pollack, 1978), they often find a 

significant amount of stress both in the job itself and in balancing the job with school-
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related work.  Amen and Reglin (1992) administered an open-ended survey to 95 seniors 

at an urban high school in North Carolina.  Asked to list the top five sources of stress in 

their lives, 60 students listed employment, noting (among other things) that working 

made it difficult to complete homework.   Gilbert and Robins (1998) uncovered a similar 

theme in compiling and analyzing more than 100 essays submitted by students asked to 

write about what concerned them most in high school: 

Students who find out at 2:00 pm that they must read an entire chapter before class 
the next day, in addition to working to closing that night, will not be able to finish 
both tasks.  Most often, it will be the schoolwork that will suffer.  Advanced notice 
on assignments allows students the best opportunity for getting both tasks 
completed.  (p. 101) 

These same sources highlight an additional source of stress for high school seniors: 

applying to college.  Stress can accrue at multiple points of this process.  One happens 

early, when students are writing essays and completing forms for admission and financial 

aid.  In his ethnography of a highly-regarded California high school, Humes (2003) 

described the panic that often attended the writing of college essays.  This panic begins 

earlier for many students because of the increasing popularity of early-admissions 

programs (Pope, 2005).  Aggravating the problem further is the growing competition for 

places in many colleges and universities, which encourages students to treat the 

application process as a contest to “sell” themselves (Kastner & Wyatt, 2002; Sizer, 

2002).  Still another stress-point is conflicts with parents over application deadlines and 

choices of places to apply (Mayher, 1998; Thompson, 1996).  The stress does not 

necessarily end once the forms are completed and the essays written.  The nonchalance 

that is symptomatic of senioritis once college applications have been submitted may mask 

the anxiety that many students feel while waiting to learn their fates (Sizer, 2002; Zuker, 

1997).  Indeed, Sizer (2003) suggested that senioritis is really more of a “sick leave” than 
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a rest—a point that was reinforced by a senior interviewed for a New York Times story 

(Lombardi, 2003):  

Emilie Curran, a senior at Horace Greeley High School in Chappaqua, felt so 
impassioned about her right to slump that she wrote a column for her school 
newspaper in which she argued that parents and teachers should cut seniors some 
slack.  After the stressful college application process, seniors needed time “to 
recuperate fully,” she noted.  (p. 1) 

A small body of evidence supports the hypothesis that, when educators pay 

attention to these sources of stress in seniors’ lives, they are more likely to promote 

academic engagement.  For example, Cushman (2003) learned in her focus groups with 

40 students in three major U.S. cities that student motivation was higher when teachers 

had asked certain questions before planning an activity.  Among these questions were the 

following: Does the activity conflict with students’ physical needs or other priorities in 

and out of school?  Have students had enough preparation time to do the task well?  

Seniors in the focus groups specifically mentioned college-application deadlines as 

something that teachers should consider when deciding due dates for work.  In another 

study, described previously to support the inclusion of Clarity of Expectations in the 

model, Natriello (1984) conducted 65 in-depth interviews with students identified as 

disengaged from school.  Being assigned too much work at one time was a commonly 

mentioned antecedent of disengagement.  A group of approximately 8,500 seniors in the 

Montgomery County (MD) Public School District, surveyed in 2004, was asked about 

issues or experiences that had interfered with their high school education (Wimberly & 

Bernstein, 2005).   Thirty-three percent mentioned activities outside of school, 31% 

referred to a job, and 28% mentioned family obligations.  That students can identify such 

factors as interfering with their full engagement in academic work suggests that educators 
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may be able to increase engagement by “working around” such factors (without 

sacrificing rigorous expectations). 

Findings from two formal research studies reinforce the link between engagement 

and sensitivity to other demands on students’ time and energy.  Yair (2000) used the 

Experience Sampling Method to collect measures of in-class engagement for nearly 900 

students in grades 6-12.  As indicated earlier, engagement in this study was defined 

dichotomously as a match or mismatch between the content of the lesson and what the 

student was thinking about when beeped.  The linear reduction in engagement with grade 

level virtually disappeared when time spent in external pursuits—including paid work, 

chores, and socializing with friends—was added to the prediction equation.  Yair 

described these results as follows: “External nonschool factors are in a constant tug-of-

war with instructional characteristics over students’ attention in academic classes” (p. 

260).  Another study described previously (MacIver et al., 1991) tested alternative 

models to explain changes in effort over the course of a semester for junior high and high 

school students.  The independent variables were changes in intrinsic interest, in extrinsic 

pressures, in perceived utility value, and in self-concept of ability.  The model explained 

more than twice as much variance in the junior high sample (70%) as it did in the senior 

high sample (34%).  The researchers concluded as follows: 

Apparently the four psychological factors assessed in the study [the four 
independent variables listed above] give a more complete picture of the 
determinants of effort on school tasks for the younger adolescents.  Further 
research needs to examine additional factors that may influence older students’ 
effort on school tasks.  We suspect that competing activities such as athletic 
training, jobs, and peer relationships affect time spent on schoolwork for senior 
high school students more than for junior high school students.  (p. 208)  

In conclusion, high school seniors face an array of commitments and potential 

sources of stress that seem unlikely to change significantly in the near future.  Students 
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who perceive that their Senior Project program is sensitive to these other demands are 

more likely to have both the time and the favorable disposition towards the project that 

would promote greater engagement.  The challenge for program directors is being 

sensitive and flexible without falling into the bargain or treaty of lowered expectations 

that so many educational commentators have noted (Boyer, 1983; Goodlad, 1984; 

McNeil, 1984; Sedlak et al., 1986; Sizer, 1984). 

Effect of Novelty on Senior Project Engagement 

[W]e are bored, not lazy.  The reason why we are not doing our homework or 
studying for tests is not because we are rebelling or because we don’t think we have 
to.  And really, it’s not because we just want to go out and have a good time with 
our friends.  . . .  It all comes down to boredom and the desire for something new.   
. . .  The structure is the same, the people are the same, and while it has all been 
worthwhile, we are ready for something new.  Senior year should be different than 
any other year for all students.  (Cyr, 2001) 

Some students may disagree with parts of what this Maine high school senior wrote 

in a newspaper editorial.  For example, some might argue that their lackadaisical work 

habits are partly an expression of rebellion.  However, few are likely to contest Cyr’s call 

for novelty in the senior year.  For example, based on three years of surveying and 

interviewing seniors participating in a dual-enrollment program, Rocklein (1994) noted 

that seniors often complain about the sameness of their routines.  Sizer (2002) reached a 

similar conclusion based on her interviews with over 150 seniors in 26 U.S. high schools.  

A senior caller to the Talk of the Nation radio program (Conan, 2005) echoed this feeling 

when he said, in favor of an internship program, “Well, it kind of gets you out of the 

school.  I think it’s quite—it’s so monotonous just going to the same school every day 

for, like, four years” (p. 4). 

High school reformers generally agree with the assessment that “business as usual” 

is not the way to engage seniors (Lippard, 2000; Miller, 1972; National Commission on 
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the High School Senior Year, 2001a).  For example, based on his experience as the 

principal of a laboratory school, Miller noted over three decades ago that 

[s]ince most seniors have little appetite to be fed the same basic academic program 
and class pattern they experienced in the previous years, and since teachers are 
most unhappy to face disgruntled students day after day, it should not require too 
much prodding to convince the faculty to break the senior slump by altering the 
traditional routine of classes.  (p. 75)  

These words recall the previously described recommendation of the National 

Commission on the High School Senior Year to “move away from a system in which the 

senior year is just more of the same” (p. 22).  These observations from educators and 

students suggest that a Senior Project program that feels more novel should, other things 

being equal, promote greater engagement than a program that feels like “more of the 

same.”  This hypothesis is represented in Figure 2-9. 

A link between motivation and the experience of novelty is emphasized in several 

bodies of practice-based and theoretical literature.  For example, instructional-design 

researchers have suggested that change and variety are essential ingredients of lesson 

plans that maintain student interest (Arnone, 2003; Keller, 1987; Kopp, 1982; Rinne, 

1998).  Psychologists adopting an organismic approach to human motivation (see Chapter 

1) similarly have stressed the importance of nonroutine tasks for fully engaging people  
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Figure 2-9.Model diagram highlighting the effect of Novelty on Senior Project 
Engagement. 

(e.g., Csikszentmihalyi, 1990; Deci, 1975).  Within educational psychology, novelty has 

been noted as a potential contributor to motivation and engagement (e.g., Brophy, 1987a, 

b; Lepper, 1988; Stipek, 2002).  Stipek expressed the point clearly: 

Think about how exciting it is to do routine tasks—for example, mowing the lawn, 
setting the table, or balancing your checkbook.  The same kinds of tasks day after 
day at school are just as uninteresting for children as routine tasks are for adults.  
Sometimes students’ academic motivation can be increased by simply making sure 
that there is variety in the kinds of tasks they are asked to do.  (p. 126)   

Perhaps the strong prima facie appeal of the claim that novelty enhances 

engagement partly explains why research on its motivational power has been limited.  In 

one study already described, Kanevsky and Keighley (2003) conducted in-depth 

interviews with ten high school students who were identified as gifted and were 

underachieving.  Thematic analysis of the interview transcripts led the authors to 

conclude that these students found school boring in part because they sought novel, open-

ended experiences rather than the familiar, decontextualized tasks of school.  In another 

study (Pederson, 2003), 66 sixth-graders were exposed to a novel problem-based-learning 

(PBL) unit in their science classes.  Students completed surveys on their attitudes towards 
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science problem-solving both before and after the unit, and they also participated in 

interviews after the unit.  On the surveys students expressed greater interest, stronger 

preference for challenge, and greater dedication to “figuring things out” in the PBL 

environment.  Asked during the interviews to explain their greater engagement, students 

mentioned the relative freedom and absence of teacher control, as well as the change in 

routine.  The frequency of the latter response led Pedersen to ask whether most of the 

positive effects of PBL were due to novelty alone.  Thus, “would students who spend 

most of their educational careers in student-directed learning environments express more 

intrinsically motivated behavior …?” (p. 75). 

Other studies hint at the positive motivational consequences of novelty.  In research 

described earlier, Sandberg (1981) collected longitudinal survey data on students in a 

Pennsylvania high school that recently had redesigned its junior-senior curriculum to 

include more opportunities for independent and interdisciplinary study.  Contrary to the 

trend in two comparison schools—as in schools across the country (see Chapter 1)—most 

of the seniors in the restructured school expressed more positive attitudes about their 

work than they had the previous year.  This trend did not hold, however, for students in 

the restructured school who already had participated in the redesigned curriculum as 

juniors.  Sandberg suggested that, for these students, much of the engagement-promoting 

novelty of the curriculum may have worn off.   

Further evidence for the value of novelty comes from Hoffman’s (2002) study of 

students in the yearbook classes of five suburban high schools.  Noting that academic 

work seldom was mentioned in the focus groups as being especially memorable, 

Hoffman asked students for reasons.  Some of their responses are worth quoting: 
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Maybe the reason no one’s talking about academics is because it’s, like, something 
everybody has to do.  And, like everybody knows about it so they don’t care about 
it?  So you tell the things that make you different, outside of school.  (p. 34) 

Our academics are just an ordinary, like, everyday thing.  They’re what we do 
every day, and so we’re pretty sure that nothing really spectacular will happen, that 
we’ll really remember.  They are the same since first grade.  (p. 34) 

For high school seniors, a significant part of novelty is a feeling of distinctiveness, 

of special rights and responsibilities granted to them by virtue of their advanced status.  

Senior honoring ceremonies, class trips, prom, and premium parking spaces appear to be 

insufficient (Kessler, 1999/2000; Zuker, 1997).  As indicated in Chapter 1, and as 

described so well by D’Orio (2002) below, the absence of such novelty is a primary 

trigger for the ennui of senioritis: 

Let’s assume you’ve had the same job for 12 years.  In that time, you’ve changed in 
numerous ways, the typical maturation that follows college, marriage, buying a 
house, and having children.  But today, when you come into work, you realize that 
the job is still relatively unchanged from when you started, and it doesn’t use the 
talents you’ve developed in the intervening years.  Worse yet, you’re treated as if 
you’re still 22, with bosses overseeing your every move and telling you what’s 
good for you.  Chances are you’d be bored.  Now substitute school for job in the 
above example . . . [and] you have a good idea of what senior year feels like.  (p. 
27) 

Data supporting the desire for distinctiveness among seniors comes from a survey I 

administered to 45 seniors in early spring at an independent, college-preparatory school 

in New Hampshire (Duff, 2004).  Forty-seven percent disagreed with the statement, “I am 

satisfied with the number of courses that are just for seniors.”  Furthermore, the 

statement, “I would like to see more school-related activities (e.g., field trips) that are just 

for seniors,” elicited strong agreement from 75% of the class. 

As its name implies, Senior Project is just for seniors.  This element of novelty and 

others have been mentioned as points of motivational leverage for seniors (Darling-

Hammond et al., 1995; Sizer, 2002).  For example, Darling-Hammond et al. wrote, 
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“Students’ research often takes them beyond the confines of the school.  They conduct 

research the way social science researchers do, and the authenticity and nonroutine 

quality of the process impresses and excites them” (p. 93).  These remarks suggest that 

the nonroutine quality of Senior Project may be subsumed by some of the other variables 

already in the model.  For example, Senior Project may be the first time that students 

have done work that they consider highly useful (Utility Value), and it may be the first 

time that they have enjoyed such freedom in pursuing a topic of their choice (Autonomy).  

However, Novelty also may be distinguishable from these other variables.  At a school 

where project-based learning is common throughout high school (e.g., Lippard, 2000; 

Meier, 1995), not just in the senior year, Senior Project might be characterized by high 

Utility Value and Autonomy but relatively low Novelty, which in turn might reduce the 

motivational potential of the project.  

Effect of Advisor Support on Senior Project Engagement and Self-Efficacy 

As dual-career, single-parent, and wholly dysfunctional households have all 
increased, fewer adults know young people well.  There is insufficient connective 
tissue among watchful, concerned adults and youth.  So young people often fall 
through the cracks.  They become invisible to grownups, influenced mainly by 
peers.  In these circumstances, the role of teacher as caring adult assumes greater 
consequences.  . . .  Shocked by an adult who cares, a student pays that adult back 
by engaging in a learning activity that otherwise he or she might reject.  (Powell, 
1996, p. 56) 

Students working on Senior Project have an advisor.  In line with Powell’s 

commentary, it seems reasonable to conjecture that the amount and quality of support 

they receive from that adult should affect their engagement in the project.  This 

hypothesis is firmly rooted in the conceptual framework for this dissertation, as it draws 

upon the concept of school membership in Newmann’s model (e.g., Newmann et al., 

1992) and the concept of relatedness in Self-Determination Theory (e.g., Ryan & Deci, 
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2000).  Relationships between teachers and students are a common element in many other 

accounts of student motivation (e.g., Darling-Hammond, Chajet, & Robertson, 1996; 

Erickson & Shultz, 1992; McQuillan, 1997; National Research Council & Institute of 

Medicine, 2004).  In fact, these sources and others believe that close student-teacher 

relationships are a major reason that students in small schools generally have higher 

achievement, better attendance, and lower rates of misbehavior and dropout than students 

in larger schools (Finn, Pannozzo, & Achilles, 2003; Lee & Smith, 1995; Murphy, Beck, 

Crawford, Hodges, & McGaughy, 2001; Newmann, 1989; Toch, 2003).  

Several mechanisms might underlie the effect of Advisor Support on project 

engagement.  As Powell (1996) suggested, students may feel a tacit quid pro quo to work 

hard when the adult has been highly supportive.  Also, as suggested in Bandura’s (1986, 

1997) self-efficacy theory, when students know that someone supports them, they may 

feel more efficacious in their work, which in turn would promote engagement.  Both this 

efficacy-mediated effect on engagement and a direct effect on engagement (more 

accurately, an effect mediated by unmodeled factors) are represented in Figure 2-10. 
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Figure 2-10.Model diagram highlighting the effects of Advisor Support on Senior Project 
Self-Efficacy and Senior Project Engagement. 
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What does it mean for an advisor to be supportive?  The “teacher support” 

construct has been operationalized in different ways by different researchers, but some 

common denominators are evident (Ryan & Patrick, 2001).  They are instrumental help, 

encouragement, and emotional support.  Instrumental help includes communicating with 

students directly and regularly about their progress and sitting down with them to clarify 

material when necessary (Davidson & Phelan, 1999).  Encouragement is conveying 

confidence in the student’s ability to succeed (Hudley, Daoud, Polanco, Wright-Castro, & 

Hershberg, 2003).  Alongside this validation should be warmth, the emotional support 

that students feel when their teachers are honest, fair, and interested in them as 

individuals (Firestone & Rosenblum, 1988; Hudley et al., 2003; Wentzel, 1997). 

Evidence linking these forms of teacher support to student academic engagement is 

abundant.  Skinner and colleagues have provided much of that evidence for students at 

the elementary level (e.g., Furrer & Skinner, 2003; Skinner & Belmont, 1993; Skinner, 

Wellborn, & Connell, 1990).  While intuition might suggest that teacher support would 

be less important for older students, with their increasing need for autonomy, the 

evidence suggests otherwise.  Klem and Connell (2004), for example, compared data on 

engagement and teacher support (e.g., “My teacher cares about how I do in school” and 

“My teacher thinks what I say is important”) from approximately 2,000 elementary and 

2,000 middle school students.  High levels of teacher support were associated more 

strongly with self-reported engagement for the middle school students.  Further evidence 

for the link between teacher support and academic engagement in middle school students 

has emerged from studies using large, nationally representative cross-sectional data sets 

(e.g., Voelkl, 1995, with an emphasis on emotional support), as well as longitudinal 
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research using smaller, localized data (e.g., Murdock, Anderman, & Hodge, 2000, 

focusing on teacher encouragement; and Wentzel, 1997, emphasizing emotional support 

and instrumental aid from teachers). 

The importance of teacher support for young adolescents is not at all 

counterintuitive, according to Eccles, Midgley, and their colleagues (Eccles & Midgley, 

1990; Eccles, Midgley, & Adler, 1984; Midgley, Feldlaufer, & Eccles, 1989).  In their 

bid for autonomy, young adolescents primarily seek independence from their parents; 

therefore, nonparental adults, teachers primary among them, become especially important 

role models and sources of support during this time.  Unfortunately, at precisely the time 

when such support becomes so vital, relationships with teachers tend to become less 

personal.  Several longitudinal studies of students transitioning from elementary to 

middle school have indicated that students perceive their relationships with teachers as 

becoming less nurturing (Eccles et al., 1993; Feldlaufer, Midgley, & Eccles, 1988; Furrer 

& Skinner, 2003).  These authors have suggested that the parallel between this trend and 

the documented decline in engagement after elementary school is not coincidental. 

Compared with middle school students, high school students appear to be no less 

interested in, and no less affected by, strong emotional and instrumental support and 

encouragement from their teachers.  At the most basic level of engagement, studies have 

suggested that students who drop out of high school may do so partly because they have 

poor relationships with their teachers (Bearden, Spencer, & Moracco, 1989; Williams, 

1987).  Bearden et al. interviewed 400 high school dropouts, and Williams compared 

responses of 50 graduates and 50 dropouts to a standardized interview.  In both studies, 

students who left school before graduating reported that their teachers generally did not 
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care about them and did not provide the support they needed.  By themselves, such 

findings do not establish that low teacher support was a dropout-precipitating factor for 

these students.  Perhaps both dropout and low teacher support were caused by a third 

factor, such as disruptive behavior in the classroom and consequent low grades.  In the 

context of the evidence presented below, however, it would be difficult to dismiss low 

teacher support as merely an epiphenomenon, rather than a cause, of low engagement. 

Local and national polls and surveys provide some of this evidence.  For example, 

in the Colorado High School Senior Survey administered to nearly 9,000 seniors 

(Colorado School-to-Career Partnership, 1999), students were asked to indicate on a 

checklist which aspects of school motivated them to learn.  Seventy-nine percent checked 

off “when I like the teacher,” and 62% marked “when the teacher takes a personal interest 

in me.”  Another local study (Roth & Damico, 1994) used interviews with approximately 

200 sophomores and seniors from six Florida high schools.  Qualitative analysis of the 

transcripts suggested that students were most likely to have trouble engaging with course 

material when they were unsure if the teacher cared about them personally.   

A national phone survey of 1,000 public high school students conducted by Public 

Agenda (Johnson & Farkas, 1997) asked students how many of their teachers (most, 

some, or very few) did each of the following: treated students with respect, personally 

cared about their students as people, and provided students with a lot of individual help.  

The percentages saying that most of their teachers did so were 41%, 30%, and 31%, 

respectively.  Asked whether these teacher behaviors would help them learn a lot more, a 

little more, or no more, students responded as follows: 69% said they would learn a lot 

more with a respectful teacher, 64% said they would learn a lot more with teachers who 
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cared about them as people, and 69% said they would learn a lot more with teachers who 

provided individual help. 

Other large studies confirm that students place a premium on teacher support.  In an 

18-month ethnographic study of a restructuring high school, Lowe (2003) drew 

conclusions based on interviews with students and observations of their daily lives in 

school.  Among the strongest themes was one related to teacher support: “Student after 

student indicated a greater willingness to tackle hard work, and spoke of having far 

greater enjoyment in schooling in general, when the teacher at the front of the room 

showed interest and concern in each student’s success” (p. 12).  In a research project 

spanning 16 diverse secondary schools in the late 1980s and early 1990s, McLaughlin 

and colleagues at the Center for Research on the Context of Teaching at Stanford 

collected interview and survey data from students (McLaughlin, 1994).  One of their 

conclusions was related to teacher support:   

Students told us “the way teachers treat you as a student—or as a person, actually,” 
counted more than any other factor in the school setting in determining their 
attachment to the school, their commitment to the school’s goals and, by extension, 
the academic future they imagined for themselves.  (p. 9) 

Finally, McLaughlin (1994) offered an interpretation in terms of student-teacher 

relationships of findings first reported by Lee and Smith (1994) and later published more 

formally in Lee and Smith (1995).  Analyzing longitudinal data from over 11,000 

students enrolled in more than 800 high schools, Lee and Smith found that students in 

schools designated as “restructured”—meaning that they had in place three or more of 12 

practices that the researchers defined as significant departures from conventional 

practice—showed greater gains in engagement from grade 8 to grade 10 than other 

students.  These results held even after taking into account school demographics and 
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degree of academic emphasis (measured by the average number of math and science 

courses taken by students at each school in grades 9 and 10).  Looking at the diverse 

practices defining “restructured” schools, such as having students keep the same 

homeroom throughout high school and giving students opportunities for independent 

study with faculty, McLaughlin (1994) noted a common denominator: all may contribute 

to a personalized school setting in which deep student-teacher relationships can develop. 

The findings of these large studies are reinforced by small case studies.  In the 

study by Kanevsky and Keighley (2003) that has been described twice, the most powerful 

theme in the interviews with ten gifted, underachieving high school students—stronger 

than the themes of autonomy and novelty already mentioned—was the value of caring 

teachers as catalysts for engagement.  A similar interview study by Emerick (1992) 

identified strong relationships with teachers as one of six factors that moved ten gifted 

high school students from chronic underachievement to academic success.  In another 

study outlined previously (Spooner, 2002), data were collected via interviews with 13 

high school seniors nominated as especially creative by their peers and teachers.  

Qualitative analysis of the interview transcripts revealed a theme: the teachers to whom 

these students responded best were those who cared about students’ learning and their 

general well-being.  Such themes are not limited to gifted students.  In a focus group of 

nine seniors convened by Education Week to discuss what did and did not work in their 

schools, much talk centered on the importance of teacher caring (Keller, 2003). 

One boy who transferred to the school in his senior year talks about a teacher who 
“when I first got here, helped me a lot.  Everybody else was like, don’t care, ‘cause 
I came late.  She was the only person who really helped me to get my work done     
. . . by telling me to stay after class and get the work done and all that.  It was nice.”  
(p. 5)   
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Finally, in a case study of one student, a recent high school valedictorian wrote a 

commentary for Educational Leadership titled, “What Our Teachers Should Know and 

Be Able to Do” (Belton, 1996).  In line with all the evidence presented thus far, Belton 

asserted that, “If students like a teacher—regardless of the grades they receive—they will 

want to perform to please the teacher” (p. 67). 

As indicated earlier, such quid pro quo is only one possible mechanism for the 

effect of teacher support on academic engagement.  Another is self-efficacy.  One piece 

of evidence for this link comes from an ethnographic study of an English classroom in a 

low-income rural high school (Dillon, 1989).  Based on field notes and interviews with 

the students, Dillon concluded that teachers contribute to adolescents’ sense of 

competence when they convince students that they want the students to learn and that 

they care about the students as people.  Several experimental studies with college 

undergraduates also document an effect of teacher encouragement, help, and caring on 

student self-efficacy.  In one study (Tuckman & Sexton, 1991), students in an educational 

psychology class had an opportunity, each week for ten weeks, to earn bonus points by 

writing test items related to the course content.  Each week half of the students received 

personalized and encouraging (though not particularly informative) feedback, such as 

“Your items show good imagination and cleverness.”  The other half received neutral 

feedback using words such as “acceptable.”  Even after controlling for initial course self-

efficacy and student-rated importance of doing well in the course, Tuckman and Sexton 

found that students who received encouraging feedback had significantly higher course 

self-efficacy at the end of the ten weeks.  In another study, 115 male undergraduates rated 

their interest in and self-efficacy for a physical task and then participated in the task 
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under conditions of positive, negative, or no feedback (Vallerand & Reid, 1984).  The 

feedback was bogus and was designed to be encouraging (or discouraging) rather than 

highly informative about where one stood or how to improve (e.g., “It looks like you 

have a natural ability, and it shows in your performance”).  After controlling for pre-test 

levels of interest and self-efficacy, Vallerand and Reid found that post-activity levels of 

interest and perceived competence were highest in the positive-feedback condition.  

Moreover, path analysis suggested that perceived competence mediated the effect of 

positive feedback on interest. 

Finally, Goodenow (1993) surveyed 350 students in grades 6-8, asking them about 

their course-specific expectancies (e.g., “I expect to do very well in math”) and valuing 

of the subject (e.g., “Understanding math is important to me”).  These dependent 

variables were then regressed on a number of independent measures, among them teacher 

support (e.g., “My science teacher is interested in what I have to say”), general sense of 

classroom belonging, and positive interactions with classmates.  Teacher support was a 

significant predictor of expectancy of success; in addition, unlike the other predictors, 

teacher support was an equally robust predictor for both the sixth- and eighth-graders in 

this middle-school cohort.  

Darling-Hammond et al. (1995) described one of the essential ingredients of Senior 

Project as “relentless teacher encouragement” (p. 92).  The experimental, correlational, 

and descriptive studies reported above, each operationalizing teacher support and 

engagement slightly differently, nevertheless converge on the same conclusion.  Having 

someone squarely in their corner makes students feel more efficacious, and it also 

encourages a form of “payback” in which students feel a sense of obligation to invest 
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effort for that person.  Other things being equal, therefore, engagement should be greater 

for seniors who perceive their project advisor as highly supportive.  

Effect of Peer Support on Senior Project Engagement 

Peers have great potential to support or undermine the engagement of classmates 

(Newmann, 1998).  Indeed, one of the factors believed to exacerbate senioritis is its 

contagious nature (DeFao, 2005; Herring, 2001; Sizer, 2002).  An apt description of the 

condition’s infectiousness was offered by a high school senior who was an invited guest 

on an April 2005 airing of the National Public Radio program, Talk of the Nation.  

Responding to a fellow senior’s suggestion that senioritis is contagious, the student 

replied: 

That I would say is one of the primary problems with senioritis.  You can go into 
the second semester of your senior year thinking, “I’m going to keep up my—
maintain my average.  I’m going to do fine.”  And then you start seeing your 
friends, who have always been at the same level as you, begin slacking off and 
maybe not showing up to class a few times a week, and it does have a tremendous 
impact on your state of mind. (Conan, 2005, p. 6) 

The potential influence of peers on a senior’s state of mind is unsurprising given 

how much time and energy seniors invest in their interactions with friends.  To wit, in the 

2005 High School Survey of Student Engagement, which included nearly 81,000 

students, 57% of seniors, compared with 43% of ninth-graders, reported spending eight 

or more hours per week socializing (HSSSE, 2005b).  A much smaller interview-based 

study with 75 seniors from five Chicago high schools reinforces the emphasis on friends 

in the senior year (Linton & Pollack, 1978).  Although engaged enough academically to 

be in the top 15% of their respective senior classes, these students nevertheless 

overwhelmingly identified the most rewarding aspect of school as spending time with 

friends.   
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Even for the most committed students, it is difficult to sustain interest and effort in 

school when friends and peers are enjoying the “farewell tour of adolescence” described 

by the National Commission on the High School Senior Year (2001a) based on its focus 

groups and other research.  However, if a student’s friends enjoy Senior Project and work 

diligently on it, then it seems likely that the student would be relatively more engaged 

than if his or her friends rejected the project.  This hypothesis is represented in Figure 2-

11. 
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Figure 2-11.Model diagram highlighting the effect of Peer Support on Senior Project 
Engagement. 

The decision to include a peer variable in this engagement model is based not only 

on the preceding considerations, but also on the conceptual framework for this study.  

Peer support enters most clearly in the guise of school membership described by 

Newmann (Newmann et al., 1992) and in the concept of relatedness detailed in Self-

Determination Theory (e.g., Ryan & Deci, 2000).  It also appears in more detailed 

treatments of expectancy × value theories (e.g., Wigfield & Tonks, 2002), as well as in 

other, independent accounts of academic motivation (e.g., Birman & Natriello, 1978; 

Wentzel, 1994). 
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Traditionally the influence of peers on academic engagement has been seen as 

mostly negative.  In his classic study of the social ecology of ten Chicago-area high 

schools in the late 1950s, Coleman (1961) described an “adolescent society” in which one 

of the keys to becoming and remaining popular with peers was to devalue academic 

achievement.   In the two succeeding decades, Bronfenbrenner (1979) and Bishop (1989) 

reinforced this picture of the peer group as a pejorative influence on school motivation.  

Modern sociological and educational researchers have tended to view these portrayals as 

too monolithic and simplistic, insisting instead that “there is as much variation in values 

and aspirations within the youthful generation as between young people and adults” 

(Brown, 1990, p. 175; see also Brown, 1993; Entwistle, 1990).  Thus, while there are 

indeed strong associations between the traits and behaviors of adolescents and those of 

their friends, sometimes those traits and behaviors are ones that actually promote 

academic engagement (Crosnoe, Erickson, & Dornbusch, 2002; Davies & Kandel, 1981; 

Epstein, 1983; Hartup, 1993). 

By themselves, the strong associations between the attitudes and behaviors of 

students and those of their friends do not provide clear evidence of peer influence.  The 

similarity instead may indicate that students choose to associate with people already like 

themselves on dimensions such as school engagement (Brown, 1990).  Perhaps more 

likely, the similarity between self and peers reflects the operation of both factors: students 

initially select friends who are like them, and the similarity increases over time due to the 

peer-influence mechanisms of modeling and norm-setting (Ryan, 2000; Warr, 1993).  

However, regardless of the exact reasons for the likeness between students and their close 

peers, simply knowing that degree of peer buy-in to Senior Project (or any other 
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academic endeavor) is a good predictor of a student’s own engagement would suggest 

valuable program improvements. 

Evidence for the potential contribution of peer support to academic engagement 

comes from a variety of large survey studies.  In one of the earliest, Natriello and McDill 

(1986) used data collected in 1964-65 from approximately 12,000 students in 20 U.S. 

public high schools.  Student effort was measured by self-reported time spent daily on 

coursework outside of class, and peer support was measured (imprecisely) by a 

dichotomous item asking if the respondent thought it was important to earn good grades 

in order to be popular with one’s peers.  Multiple regression revealed that peer support 

had a stronger direct effect on homework effort than all variables in the model (which 

included educational characteristics of parents and the student’s academic track) except 

gender.   

In a survey study that included students from nine high schools in California and 

Wisconsin, Steinberg, Dornbusch, and Brown (1992) used items that directly asked 

students to rate how much their parents and friends encouraged them to succeed in school 

and to seek further education.  Parental encouragement was the strongest predictor of 

long-term educational goals, but the encouragement of peers had a stronger relation to 

students’ daily school engagement, including how much time they spent on homework, 

how they behaved in the classroom, and whether they enjoyed coming to school.  This 

study does not suggest that peers have no influence on the long-term educational plans of 

students.  Indeed, Hallinan and Williams (1990) found in a sample of 20,000 dyads—

each consisting of a senior and his or her best friend—that the college plans of close 

friends are strong predictors of a student’s own intention to enroll in college.  This 
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conclusion was based on a logistic regression (the dependent variable being a simple yes-

no question about intention to enroll in college) using data from the 1980 High School 

and Beyond dataset. 

Studies using smaller samples have converged on similar conclusions about the 

potential of peer support to influence academic engagement.  For example, in a study 

described previously, Rosenbaum (1998) surveyed over 2,000 seniors in 12 Chicago high 

schools.  School effort was measured by items asking about time spent on homework and 

whether the student consistently performed up to his or her potential in classes.  Students 

also answered questions about the school-related attitudes and behaviors of their close 

peers, from which Rosenbaum computed indices of “rebellious peers” and “pro-school 

peers.”  Both indices were significant predictors of effort, in the directions expected, even 

when the student’s perception of school’s utility value was included in the regression.  

This finding, along with the others reported thus far, are easily interpretable in terms of 

peer-selection rather than peer influence.   

More compelling evidence for peer influence on academic engagement comes from 

a longitudinal study by Mounts and Steinberg (1995).  For a sample of 500 students in 

grades 9-11, Mounts and Steinberg regressed students’ current GPAs on their GPAs one 

year earlier and the GPAs of their closest friends one year earlier.  They found that 

students with close friends who were successful in school improved their own GPAs over 

the one-year span more than students with initially comparable levels of achievement but 

less academically-oriented friends.  The inference that the improved GPA was the result 

of greater engagement (not measured) seems reasonable given the preceding and 

following studies.  Murdock et al. (2000) collected data on peer educational aspirations 
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(e.g., “Most of my good friends won’t drop out”) at grade 7 and used these data as 

predictors of grade-9 engagement (self-ratings of attendance, participation in class, and 

consistent completion of homework).  Analysis of the data for the approximately 200 

students in the study showed that, even after controlling for grade-7 academic self-

concept and standardized test achievement, peer aspirations in grade 7 were significant 

predictors of a student’s own academic engagement in grade 9. 

Finally, in a rare experimental study on peer influence, Berndt, Laychak, and Park 

(1990) randomly assigned 118 students in grade 8, each paired with a close friend, to one 

of two conditions.  In the experimental group, pairs discussed dilemmas related to school 

motivation.  For example, students discussed how to respond to a situation pitting an 

attractive music concert against the need to stay home and study for an important test.  

Dyads in the control group discussed topics unrelated to school.  Both before and after 

these discussions, all students made independent decisions about how they would respond 

to the dilemmas discussed in the experimental group.  Comparing pre- and post-responses 

to the scenarios, Berndt et al. found that only students in the experimental condition 

became more similar in their responses and that the shift in responses was not—contra 

Coleman (1961) and others—consistently in the direction of less achievement-oriented 

behavior.  In addition, content analysis of the discussions suggested that it was not 

conformity pressure at play in the shift, but rather the exchange of information in dyads.  

In other words, peers influence each other in a variety of ways, not just through modeling 

and norm-setting but also through sharing information and different perspectives with 

one another. 
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Using a variety of methods and measures of engagement and peer support, the 

preceding studies establish the potential of students’ close peers to undermine or promote 

their academic engagement.  Determining whether this potential is realized in the case of 

Senior Project is one of the goals of this study.  One in-depth, longitudinal study of a 

change process at a secondary boys’ school in Australia suggests that harnessing the 

“power of peers” is an effective way to increase buy-in (Dowson & Cunneen, 1998).  To 

promote a recent school restructuring effort, administrators identified especially 

influential members of the senior cohort (the “movers and shakers” [p. 8]) and made 

special efforts to interest them in the program.  

This process even applies to students who, in the past, have used their social 
credibility amongst peers to undermine the school’s academic and pastoral aims.  
There have been some spectacular successes attributable, in part, to the nurturing of 
such students’ egos by saying: “you’re a leader,” rather than berating them about 
past misdemeanours.  (p. 8) 

The school also invited past students to tell of their experiences in the new program.  The 

lessons in this study may turn out to be relevant to people who coordinate Senior Project 

programs.  

Effect of Parent Support on Senior Project Engagement and Self-Efficacy 

Based on its focus groups with students and parents around the country, the 

National Commission on the High School Senior Year (2001b; see also Miller, 2001) 

concluded that many parents inadvertently encourage their children to approach senior 

year less seriously.  Among the ways that parents may have this effect are by allowing 

their children to work long hours and by showing less overt interest in their schoolwork 

(often motivated by a respect for the senior’s growing independence).  Students certainly 

may be actively engaged in school even when their parents are not highly involved; 

however, other things being equal, students whose parents show greater support for 
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Senior Project are likely to be more engaged in the project.  Represented in Figure 2-12, 

this hypothesis is grounded in self-efficacy theory and expectancy × value models.  

According to these theories, parents can promote a feeling of competence in their 

children and provide other forms of support for greater engagement (e.g., rewards for 

good performance). 
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Figure 2-12.Model diagram highlighting the effects of Parent Support on Senior Project 
Self-Efficacy and Senior Project Engagement.  

Before reviewing evidence for the effect of parent support on academic 

engagement and self-efficacy, it is important to establish a working definition for Parent 

Support.  There is substantial variability in the conceptualization and measurement of 

parent involvement (Hickman, Greenwood, & Miller, 1995).  A widely used typology 

(Epstein, 1987, 1992) distinguishes home-based and school-based parent involvement.  

School-based support, consisting primarily of attendance at school events (e.g., athletic 

events and parent-teacher conferences), is not the focus of the study reported here.  More 

relevant here is home-based involvement, which Grolnick and Slowiaczek (1994) divided 

into two basic kinds: personal and intellectual.  Personal support includes encouraging 

and reinforcing school success, monitoring the child’s progress in school, and talking 
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with the student about long-term educational plans (see, e.g., Fehrmann, Keith, & 

Reimers, 1987; Muller, 1998).  Intellectual support consists of activities such as 

providing cognitive stimulation (e.g., trips to museums) and helping students with 

homework.  The Parent Support variable in the current study is rooted in the intellectual 

and personal forms of parent involvement. 

So defined, Parent Support has been a focus of educational reform for decades, 

appearing prominently in the A Nation at Risk report (National Commission on 

Excellence in Education, 1983), more recently in the Goals 2000: Educate America Act 

(Carey & Farris, 1996), and periodically in the general education literature (e.g., Seeley, 

1989; Walberg, 1984).  In a 2000 Phi Delta Kappa mail survey of 2,000 K-12 public 

school teachers (25% of them high school teachers), the most common answer to the 

question of how to improve public schools was to involve parents more in the education 

of their children.  This response also was the most frequent in the 1989 and 1996 versions 

of the survey (Langdon & Vesper, 2000).  Because the authors did not disaggregate the 

results by grade level, it is impossible to know whether the data from the high school 

teachers alone followed this trend.  However, what is clear from a variety of studies is 

that parents are significantly less involved personally and intellectually in the education 

of high school students than they are for students at earlier grade levels (Marks, 2000; 

McLain, 2002; National Research Council & Institute of Medicine, 2004; Simon, 2001; 

Steinberg, Lamborn, Dornbusch, & Darling, 1992; Walker & Hoover-Dempsey, 2001). 

The lower levels of parent involvement in high school are unsurprising.  Older 

students generally demand more autonomy from their parents; students therefore may 

discourage overt parent support, and parents may feel equally that their involvement is 
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less appropriate as their children progress through school (Carnegie Corporation, 1989; 

Eccles & Harold, 1993; Muller, 1998).  When students reach high school and the work 

becomes more cognitively sophisticated or esoteric, parents may feel less efficacious in 

helping their children (Eccles & Harold, 1993, 1996; Muller, 1998).  Nevertheless, 

parents, teachers, and adolescents may be assuming too much and thereby neglecting a 

valuable opportunity.  Even for adolescents, parents tend to be more involved if they 

perceive that teachers and students want and expect their involvement (Deslandes & 

Bertrand, 2005; Hoover-Dempsey et al., 2001).   

For example, Deslandes and Bertrand surveyed the parents of nearly 800 students 

in grades 7-9.  They measured parent involvement using items about the extent to which 

the parent encouraged the child’s academic efforts and helped the student study; they also 

measured parent perceptions of students’ invitations for academic involvement (e.g., “My 

adolescent has asked me to listen to him/her read something he/she wrote”).  There was a 

decline in student invitations across the grade levels.  However, at all grade levels, 

requests for help were the best predictor of parent support, accounting for more than 25% 

of the variance beyond that explained by the control variables (e.g., parent gender, family 

size).  In a similar study comparing students at grades 5, 8, and 11, Walker and Hoover-

Dempsey (2001) found that parent help with homework was unrelated to student 

invitations at grade 5 but highly related to student invitations at grade 11. 

By itself, showing that parents are more likely to be involved in adolescents’ 

schooling when they perceive that such intervention is welcome does not show that 

parent support actually heightens student engagement.  A variety of studies, however, 

suggest that it does.  While parent involvement is not a strong predictor of high school 
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students’ scores on standardized tests of achievement (Keith, Reimers, Fehrmann, 

Pottebaum, & Aubrey, 1986; Muller, 1998), it is a significant predictor of school 

grades—which are more sensitive than test scores to student motivation and effort (Keith 

et al., 1993).  Clark (1983) studied ten African-American high school students and their 

families in depth, asking what distinguished the families of academically successful 

students.  The successful students had parents who adopted a style that Clark called 

“sponsored independence.”  This style included consistently monitoring schoolwork, 

encouraging academic pursuits, and requiring that their children earn the privileges of 

independence.  Taking a quantitative approach, Hickman et al. (1995) collected data 

using structured interviews with 47 mothers of high school students in one community.  

Achievement was measured by GPA, and different forms of parent support were 

measured using questions about the number of hours spent in particular activities.  Home-

based parent involvement (measured by questions about help with schoolwork, course 

selection, and post-secondary plans) was the only significant predictor of GPA in a 

regression analysis.   

Larger quantitative studies also indicate that parent support still matters for high 

school students.  In a study with over 500 Canadian ninth-graders, Deslandes, Royer, 

Turcotte, and Bertrand (1997) regressed year-end GPA on measures of parent support.  

Even when general parenting-style variables (e.g., degree of control and warmth) were 

part of the model, “affective support for school” was a significant predictor of grades, 

accounting for approximately 10% of the variance.  Exactly how Deslandes et al. 

operationalized “affective support for school” is unclear because they did not provide a 

complete listing of items used to measure it; however, the sample item, “A parent gives 
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me encouragement about school,” conveys some idea of the construct’s content.  Finally, 

a study using data from more than 11,000 seniors who participated in the National 

Educational Longitudinal Study (NELS:88) found that greater parental involvement was 

associated with higher grades even after controlling for race, family structure, gender, 

prior achievement, and socioeconomic status (Simon, 2001; see also Trusty, Watts, & 

Erdman, 1997). 

The study by Simon (2001) also found that two engagement measures, attendance 

and degree of preparation for classes, were positively associated with parent involvement 

after controlling for the demographic factors.  These findings suggest that parent support 

may contribute to students’ academic performance partly through its effect on students’ 

engagement.  Additional evidence reinforces this interpretation.  For instance, Fehrmann 

et al. (1987) used data from over 28,000 high school seniors who participated in the 1980 

High School and Beyond Longitudinal Study.  Parent involvement was measured by 

student reports of the extent to which their parents keep track of their academic 

performance and talk with them about post-secondary options.  In a path analysis that 

included the background variables of intellectual ability, ethnicity, gender, and SES, the 

path from parent involvement to time spent on homework (a measure of engagement) 

was highly significant and meaningful, second only to the effect of ability on homework 

investment.  A similar link between parent support and time spent on homework was 

found by Trusty (1996) in an analysis of data from 9,000 seniors who participated in the 

1992 cross-sectional sample of NELS:88.  Parent involvement—measured by student 

reports of how often their parents discussed school courses, grades, topics studied in 

class, and issues outside of school with the student—correlated significantly (though 
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modestly: r = .23) with time spent on homework.  A similar correlation (r = .25) was 

found between the parent support measure and a measure of positive attitudes about 

school (e.g., a belief that attending classes is important and that continuing one’s 

education is valuable)—attitudes that would support student engagement. 

Additional cross-sectional studies converge on similar conclusions.  One that 

already has been described (Marks, 2000) included a measure of parent involvement 

(extent of parent-child discussion about current academic matters and postsecondary 

concerns) and a measure of academic engagement (student reports of effort, 

attentiveness, boredom, and homework completion).  Marks used hierarchical linear 

modeling to analyze the data from approximately 4,000 students in grades 5, 8, and 11 at 

24 different schools.  Parent involvement was a positive predictor of engagement at all 

three grade levels, with the largest coefficient (β = .19) found for the high school 

students.  In another study, Gonzalez, Doan Holbein, and Quilter (2002) surveyed 200 

students in grades 9 and 10, asking how involved their parents were with homework, 

course selection, and monitoring of academic progress.  These items, which addressed 

home-based parent involvement, were combined with ones related to school-based 

involvement (i.e., attending extracurricular activities); given this hybridized measure, the 

findings should be viewed cautiously in the current context.  The dependent variable was 

a measure of academic “mastery orientation” (seeking challenge, being persistent, and 

experiencing satisfaction in school).  In a multiple regression including ethnicity, gender, 

and scores on a general parenting-style inventory, parent involvement was a significant 

positive predictor of mastery orientation.   
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The preceding findings from cross-sectional studies certainly are open to non-

causal interpretations.  They also are open to a reverse causal interpretation: students who 

are engaged for reasons other than parental involvement may effectively “draw in” their 

parents (Trusty, 1996).  Nevertheless, longitudinal studies demonstrate show that, indeed, 

parent involvement and encouragement are active ingredients contributing to student 

engagement.  In a study by Steinberg, Lamborn, Dornbusch, and Darling (1992), 

approximately 6,000 high school students participated in two rounds of data collection 

one year apart.  In addition to measuring general parenting style (e.g., authoritative vs. 

permissive), Steinberg et al. measured “parent involvement” (e.g., help on homework, 

monitoring of academic progress) and “parent encouragement” (e.g., degree of verbal 

support for hard work).  The dependent variable was “school engagement,” measured by 

student responses to items about effort and attention in class, extent of school 

misconduct, and degree of bonding to teachers.  Even after controlling for year-1 scores 

on the engagement measure, Steinberg et al. found that year-1 authoritative parenting was 

a strong positive predictor of year-2 engagement.  Most important for the present 

argument, the results of a mediation analysis showed that this relationship depended on 

the intervening influence of parent involvement and encouragement. 

That parent support for education can promote academic engagement is now clear, 

but it is not yet clear exactly how such support works.  Hoover-Dempsey and Sandler 

(1995) offered a theoretical model to explain how parent involvement and encouragement 

can enhance children’s school outcomes.  Mechanisms of parental influence include 

modeling (i.e., behaving in ways that demonstrate that school-related activities are 

worthy of adult time and interest), providing reinforcement, and offering instrumental 
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help and verbal persuasion that contribute to a student’s sense of academic self-efficacy.  

This notion of parents as self-efficacy “socializers” for their children also appears in 

other, more general theories of academic motivation and engagement (e.g., Wigfield & 

Eccles, 2000; Zimmerman, 2000).  The hypothesized influence of parent support on 

children’s self-efficacy may be stronger for younger students, who generally spend more 

time in the home and are more dependent on their parents (e.g., Jonson-Reid, Davis, 

Saunders, Williams, & Williams, 2005). 

Nevertheless, there is evidence that parents may continue to have an effect on 

adolescents’ self-efficacy.  For example, Turner and Lapan (2002) asked 139 students in 

grades 7 and 8 to complete a survey in which they rated 90 different occupations on the 

following dimensions: personal interest, self-efficacy (i.e., confidence in being able to do 

that kind of job), and perceptions of whether their parents would support their 

participation in that kind of occupation.  The 90 occupations were grouped into six 

categories according to “Holland type” (e.g., Conventional, Artistic, and Investigative; 

Holland, 1992).  Not only was self-efficacy a significant predictor of career interest, but 

parent support accounted for between 29% and 43% of the variance in career self-

efficacy for each of the career types.  Another study (Ferry, Fouad, & Smith, 2000) used 

an academic rather than vocational criterion with a sample of about 800 college 

undergraduates.  In a path analysis, parent encouragement (e.g., “My parents encouraged 

me to put a lot of effort into math in grades 9-12”) was a strong direct predictor of high 

school math and science GPA.  These grades, in turn, mediated a significant indirect 

effect of parent encouragement on math/science self-efficacy.  Additional authors have 

reported moderate to strong positive correlations between parent involvement in 
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education-facilitating behaviors (e.g., offering school-related encouragement and 

assistance with homework) and academic self-efficacy of both early and late adolescents 

(Hoover-Dempsey & Sandler, 2005; Wettersten et al., 2005). 

Through their potential impact on student self-efficacy and other engagement-

promoting beliefs and behaviors, parents can have significant impact on a Senior Project 

program.  The importance of maximizing cooperation and minimizing antagonism 

between schools and parents has long been emphasized (e.g., Epstein, 1986), and it 

appears to be especially important in the case of a major graduation requirement such as 

Senior Project (McLain, 2002).  Indeed, stories about parents protesting and undermining 

Senior Project have been reported in newspapers.  For example, a vocal group of parents 

in Washington State complained loudly when Senior Projects were first required in 1993.  

Some wore black armbands to graduation after three seniors were barred from the 

ceremony for plagiarizing parts of their Senior Project papers; their argument was that 

cheating on any other assignment would have resulted only in an F, not a ban from 

graduation (Tomsho, 2005).  In fall 2004 parents in East Greenwich, Connecticut, packed 

school-board meetings to protest the district’s plan to require Senior Projects—a move to 

which the district leaders responded by making the project optional (Archer, 2005; see 

also Mitchell, 2005). 

Chapter Summary and Prospectus 

The purpose of this chapter was to explain and defend each path in the proposed 

model of Senior Project engagement.  A review of the literature on student motivation 

and engagement suggested that two major kinds of factors have great explanatory 

potential: social support variables and task-feature variables.  The primary sources of 

social support for academic engagement are parents, peers, and teachers.  Important 
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features of the task are students’ perceptions of its usefulness, novelty, clarity, respect for 

their autonomy, and sensitivity to other demands on their time and energy.  Student self-

efficacy for the project is at the heart of the model, contributing directly to engagement 

and serving as a mediator for the effects of certain variables on engagement.  The other 

variables in the model, Academic Engagement and Previous Mastery Experience, are 

included primarily as “control” variables likely to be important but less immediately 

manipulable by Senior Project coordinators.  The goals of the following study are to 

determine whether the basic structure of the model captures the patterns of variation in 

the data and to learn which variables are the most significant contributors to student 

engagement in Senior Project. 
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CHAPTER 3 
RESEARCH DESIGN AND METHODS 

To test the model described in Chapter 2, I developed a survey to be completed by 

high school seniors participating in Senior Project.  The first purpose of this chapter is to 

describe the development and administration of the survey.  I then outline important 

characteristics of the participating schools and students.  The remainder of the chapter 

offers a detailed account of the analysis, including the refinement of the scales used to 

measure the variables, the checking of statistical assumptions, the execution of the path 

analysis and refinement of the model, and the cross-validation.  Finally, I outline some 

limitations of the methodology. 

Instrument 

Content and Format of Survey 

The variables in the current model, such as Autonomy and Senior Project 

Engagement, are not directly observable or measurable.  Whereas one can measure 

simple variables such as income and political party affiliation directly, or at least without 

much ambiguity, most psychological concepts present a greater measurement challenge.  

Each variable in the model was operationalized by a set of survey questions meant to 

gauge the degree to which a student experiences or manifests the underlying variable.  

For instance, the nine items related to Senior Project Engagement address some of the 

likely behavioral, cognitive, and emotional expressions of underlying engagement (e.g., 

“How often do you feel proud of the work you do on the project?”).   
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Decisions about item content were based on both the preceding review of literature 

and the distinctive features of Senior Project.  For example, Advisor Support (e.g., “I get 

a lot of encouragement from my faculty advisor for Senior Project”) is a version of the 

general teacher-support construct (described in Chapter 2) tailored to the specifics of 

Senior Project.  Items for the two engagement variables (Academic Engagement and 

Senior Project Engagement) were written in parallel.  Maintaining a consistent 

operationalization of engagement would have two desirable consequences.  First, it 

would create the strongest possible control variable, rendering all the more impressive 

any observed effects of other variables on Senior Project Engagement.  Second, keeping 

the item sets parallel would enable comparisons that might prove useful later.  For 

example, the question of whether students are more engaged in Senior Project than in 

regular coursework—basically tantamount to whether Senior Project actually alleviates 

some of the symptoms of senioritis—requires that both areas of engagement be defined 

similarly. 

Expert judgment provided additional content-related evidence for the validity of 

using the survey items to measure the intended variables.  The expert reviewers were the 

four members of my supervisory committee (two professors of educational psychology 

and two professors of curriculum and instruction) and a Senior Project coordinator at a 

local, university-affiliated laboratory school.  Each reviewer received a list of the survey 

items, organized by the variables they were intended to measure, and they were asked to 

provide feedback on both the content-appropriateness and readability of the items.  This 

feedback was used to revise the list of items on the survey. 



125 

 

An additional technical note about survey content is warranted before addressing 

the formatting of the survey.  All variables in the model except two were operationalized 

by four or more survey items meant to reflect the extent to which the student experiences 

the underlying construct.  Such items are sometimes called “reflective” indicators for this 

reason (Fornell & Bookstein, 1982).  Because reflective items are intended to measure 

the same quality in slightly different ways, responses to them are expected to be highly 

correlated with each other (Jarvis, Mackenzie, & Podsakoff, 2003).  The two variables 

measured differently were Previous Mastery Experience and Senior Project Self-Efficacy.  

For these variables, most of the items (see Appendix A) were not meant to reflect an 

underlying variable.  Instead, they were intended to cumulatively form an overlying 

variable—hence the term “formative” indicators (Fornell & Bookstein, 1982).  For 

example, I conceived Senior Project Self-Efficacy as a feeling of efficacy additively 

determined by a student’s level of confidence with the distinct processes of writing, 

researching, doing hands-on work, and managing time.  Unlike reflective indicators, 

formative items need not be highly correlated with each other (Jarvis et al., 2003).  It is 

not hard to imagine, for example, that a student might feel highly efficacious in writing 

but not in time management (see, e.g., Zimmerman, Bandura, & Martinez-Pons, 1992).  

Failing to distinguish reflective and formative measurement is increasingly seen as a 

problem for social science research (e.g., Bollen & Lennox, 1991; Diamantopolous & 

Winklhofer, 2001; Jarvis et al., 2003). 

The two variables with formative indicators were not measured solely by four 

formative items (see Appendix A).  Each also was measured by two general questions 

meant to reflect the cumulative impact of the variable (e.g., “Overall, how confident are 
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you about Senior Project?”).  Although these additional items turned out to be extremely 

important (for reasons I will describe), I initially included them on the survey only for a 

technical reason related to structural equation modeling.  Structural equation models in 

which some variables are measured by formative items often have a problem with 

identification (MacCallum & Browne, 1993), a technical condition ensuring that the 

model-testing algorithms can converge on a unique set of parameter estimates 

(Schumacker & Lomax, 2004).  The most theoretically appropriate solution to the 

problem of identification is to include two reflective indicators for a variable that is 

otherwise defined formatively (Jarvis et al., 2003).  This approach is the one adopted 

here. 

Formatting choices related to items and response options also were required.  For 

each variable in the model, at least one of the survey items was written from a negative 

perspective.  For example, one of the Senior Project Engagement questions was, “How 

often do you complain about the project to other people?”  This standard survey-design 

practice is meant to induce respondents to pay careful attention to each question instead 

of falling into an acquiescent response set (Cronbach, 1950; Messick, 1962).  Another 

formatting technique used to promote attention was to vary the response options.  While 

some items required a rating on a 5-point scale from “Strongly Disagree” to “Strongly 

Agree,” others required a rating on a 5-point scale of frequency (“Never” to “Always”) or 

intensity (e.g., “Not at all confident” to “Very confident”) (see Appendix A).  Finally, in 

the formatted version of the survey (see Appendix B), items measuring the same variable 

were not arranged consecutively.  Recall that most of the items were reflective, designed 

to measure the same underlying content in slightly different ways.  Given this overlap in 
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content and the associated potential for a frustrating sense of repetition for the 

respondent, it seemed prudent to stagger related items. 

Finally, to make the survey appear more official, I included the University of 

Florida wordmark next to the title of the survey (see Appendix B).  A copy of the email 

granting permission to use the University wordmark is provided (see Appendix C). 

Pilot-Testing of Survey 

To assess the clarity of the survey’s language and formatting, I administered it 

individually to three high school juniors recruited from the general-track English class at 

a local school.  (See Appendix D for the protocol approved by the University of Florida 

Institutional Review Board.)  The participants—a white female, an African-American 

female, and a Hispanic male—were chosen randomly from the ten juniors who 

volunteered to participate and obtained parental permission after hearing a description of 

the pilot study.  I started by giving each student a brief description of Senior Project and 

asking if he or she was familiar with the program.  All had heard of it and knew its basic 

design.  I then asked the student to imagine working on the project this year and to 

answer the questions on that basis, recording their answers on a “bubble sheet.”  I 

encouraged the participants to make notes in the margins of the survey if they 

encountered any unfamiliar words or any instructions or questions that were not clear.  

When students completed the survey, which in all three cases took just under 15 minutes, 

I asked them to share their notes with me and to indicate whether any of the questions 

were offensive. 

The decision to pilot-test the survey with a small set of juniors having no 

experience with Senior Project requires justification.  An ideal pilot test would have 

included a large number of seniors actually working on Senior Project.  For such a 
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sample, not only would the questions have been more immediately relevant, but the data 

would have had potential value in refining the survey psychometrically (e.g., by 

eliminating items with low variance).  However, full-scale Senior Project programs are 

not yet common in Florida or elsewhere; given the large sample-size requirements of the 

data analysis, I did not want to forfeit one of the accessible Senior Project schools.  Nor 

was pre-testing the survey on a subset of the seniors at a Senior Project school a practical 

compromise, as it would have revealed the content of the survey prior to the main study.  

Although the approach used was not ideal, it at least had the virtue of providing a 

conservative test of readability.   

The three students offered direct and indirect feedback about the survey.  The direct 

feedback included suggested changes in wording (e.g., from “evaluated” to “judged”) and 

recommendations about formatting (e.g., changing boldfaced words to fully capitalized 

words).  Indirect feedback was provided when participants violated instructions.  For 

example, one student bubbled-in her own name instead of the school’s name.  This 

mistake prompted me to ask the student how I could change the instructions to reduce the 

likelihood of this problem.  The student suggested bullets and capital letters in the 

instructions, which I subsequently incorporated into the survey.  After reviewing these 

potential changes with the chair of my supervisory committee, I designed the final 

version of the survey (see Appendix B). 

Participants 

Recruitment of Schools 

I recruited schools for the study in two ways.  First, in mid-August 2005, I posted a 

brief description of the study, along with a request for participation, on the electronic 

bulletin board of the national Senior Project Network™.  Operated by the Partnership for 
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Dynamic Learning, with content provided by the Senior Project® Center, this network is 

an online resource available by subscription for those wishing to share and receive 

information about best practices in Senior Project.  When I first joined the network, I had 

requested a master list of all subscribing schools for the purpose of randomly selecting a 

sample of these schools.  However, the director of the Senior Project® Center was unable 

to provide this list (C. Osher, personal communication, August 15, 2005), and she 

recommended posting the request on the electronic bulletin board.   

This posting yielded only one response by the end of September 2005.  I therefore 

began to initiate direct e-mail contact with Senior Project coordinators.  I found the 

names and contact information for these coordinators in two ways.  First, I used a list of 

Senior Project schools that SERVE (see Chapter 2) had published on its website in 2003, 

before it divested its Senior Project operations.  From this list I randomly selected 15 

schools.  Second, because all of the schools on the SERVE list are in the southeastern 

United States, I broadened the geographic scope of the sampling by conducting a 

Google™ search for schools with year-long Senior Projects.  This search yielded an 

additional 15 schools. 

My first contact with the Senior Project coordinators at these 30 schools was a 

standard email in which I explained the purpose of the study and its time frame; noted the 

modest financial incentive for participating, namely, $40.00 to be earmarked for the 

school’s Senior Project program; and, finally, asked if the school would be interested in 

receiving further information.  Twenty-five coordinators responded, with 20 expressing 

interest and five declining to participate.   
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For each of the 20 interested schools, I sent formal letters to the principal to 

describe the study and request permission to continue working with the school’s project 

coordinator.  Five principals declined to participate for various reasons (e.g., the timing 

of the study vis-à-vis other school events); the remaining 15 agreed.  After obtaining 

approval from the principals, I sent a formal letter to each project coordinator to notify 

him or her of this approval, describe more fully the procedures for administering the 

questionnaire, and request an estimate of the number of seniors that the school would be 

able to survey.   

Characteristics of Schools 

The 15 schools that agreed to participate are demographically diverse (see 

Appendix E for full information).  For example, they are located in 10 states; although 

most are in the eastern U.S., two are in the West.  The schools range from majority white 

to majority African-American.  Further, they vary from small to large (as measured by 

the student-teacher ratio) and from low- to high-poverty (as measured by the percentage 

of students receiving free or reduced lunch). 

Attrition of Schools 

Two schools that agreed to participate were not included in the final study (Schools 

9 and 11 in Appendix E).  In one case the project coordinator informed me, shortly before 

the time designated for the survey, that the seniors had fallen behind schedule in Senior 

Project and therefore would be unable to answer most of the questions.  In the other case 

the coordinator did not return the surveys until three weeks after the deadline. 

Final Sample Information 

Excluding these two schools, I sent out 2,478 surveys and received 1,334 complete 

or nearly complete answer sheets.  During manual checking of each answer sheet (part of 
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the data-screening process detailed later), I found that 25 respondents had responded in a 

random or otherwise inappropriate manner—for example, by answering in nonsensical 

“zigzag” patterns or by marking the same answer for all questions.  Therefore, the total 

number of useable responses was 1,309, representing an overall response rate of 

approximately 53%.  The demographic characteristics of the sample are described in 

Table 3-1. 

Table 3-1 Demographic characteristics of the full sample (N = 1,309) 
Demographic variable Options % of sample 
Sex Male 42.9 
 Female 52.9 
 Did not answer       4.2 
Race American Indian/Native American       1.0 
 Asian American/Pacific Islander       2.8 
 Black/African American 10.5 
 Hispanic/Latino       6.0 
 White 73.7 
 Did not answer       5.0 
Post-secondary plans 4-year college 60.5 
 2-year college/trade school 23.4 
 Employment       2.3 
 Military       3.5 
 Undecided       5.6 
 Did not answer       4.7 
(See Appendix F for subsample sizes and response rates by school.) 

Procedure 

Administration of Survey 

In late January 2006, participating Senior Project coordinators received a box 

containing instructions and survey materials.  The survey materials were the 4-page 

survey, a bubble sheet that students would use to record their answers, and student and 

parent consent forms approved by the University of Florida Institutional Review Board.  

(For the IRB-approved protocol for the main study, see Appendix G.).  All four of these 

items were enclosed in a 9″×12″ envelope, with one envelope for each student.  Giving 
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each student a sealable envelope was meant to ensure confidentiality and encourage 

honest responding.  Project coordinators or their proxies (fellow teachers) passed out the 

envelopes during a class, each time reading a script that described the nature of the study, 

reinforced its voluntary nature, and provided instructions (see Appendix G).   

During the first two weeks of February 2006, students were asked to take the 

envelopes home, read the student consent form, and check off a box indicating whether 

they were or were not interested in the study.  After receiving parent permission on the 

consent form, those students who wished to participate completed the survey at home and 

returned all materials in the sealed envelope to the survey administrator at the end of the 

week.  (In early correspondence with the project coordinators, I learned that a take-home 

survey was favored over an in-school survey because it would be less disruptive to school 

routines.)  Students who opted not to participate also were asked to return the envelopes.  

All students who did so, including those who did not complete the survey, received a 

$1.00 gift certificate to a fast-food restaurant to thank them for their cooperation.  (Three 

schools did not allow student compensation.)  Senior Project coordinators returned the 

envelopes using the boxes in which the materials had arrived. 

Screening and Preparation of Data 

Before submitting the bubble sheets to the University of Florida Academic 

Technology office for scanning, I screened the data.  As indicated earlier, I manually 

checked each form and set aside those in which response patterns clearly suggested that 

the student had not taken the survey seriously.  In addition, despite instructions at the top 

of the survey to use a number-2 pencil, four students used pen; I recoded their answers in 

pencil on new sheets.  Forty students filled in the bubbles so carelessly (e.g., marking 

only a small part of the space or marking outside the bubble) that their forms had to be 
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redone.  Fifty-two respondents violated the instruction to record the school’s name, not 

their own names, on the bubble sheet.  I erased each name, replacing it with the school’s 

name.  

The University of Florida Academic Technology office scanned the bubble sheets 

and provided an ASCII data file.  I imported the data into a spreadsheet and checked the 

resulting database for accuracy by comparing a random sample of 20 bubble sheets with 

the corresponding spreadsheet row.  All answers were accurately recorded.  Finally, I 

added new columns to the database to accommodate answers for reverse-coded survey 

items.  For example, for the item, “Senior Project seems useless for preparing me for life 

after high school,” a response of 1 (“Strongly Disagree”) was transformed into a score of 

5 to indicate high standing on Utility Value. 

Data Analysis 

Overview 

A “modern” path analysis was used to test the path model described in Chapter 2.  

Such an analysis uses the algorithms of covariance-based structural equation modeling 

(SEM) to permit testing of many simultaneous linear relationships among variables 

(Kline & Klammer, 2001).  Testing the path model meant first assessing how well the 

overall model structure captured the patterns in the data and then determining which 

variables in the model showed the strongest links to self-efficacy and engagement.  

Because no study heretofore has examined the simultaneous influence of these variables 

on engagement, much less in the specific context of Senior Project, I anticipated that 

changes to the model would be required.  Some paths might need to be added and others 

removed from the model, and some variables might prove unimportant in the context of 



134 

 

the others.  Even the strongest literature review cannot anticipate fully how familiar 

variables will behave in novel research situations. 

This approach to path analysis is one that Jöreskog (1993) called model-generating, 

in contrast to a strictly confirmatory approach, appropriate in well-developed research 

fields, and a model-comparison approach, suitable when testing competing accounts of a 

phenomenon.  Great caution is warranted when using a model-generating approach.  

Most importantly, a model should never be modified based solely on the results of a 

statistical analysis.  Rather, each change should be theoretically defensible (Anderson & 

Gerbing, 1988; MacCallum, Roznowski, & Necowitz, 1992; McDonald & Ho, 2002).  

However, it is a common observation in the SEM literature that theoretical justifications 

for post hoc model modifications are too easy for creative and committed researchers 

(Hancock, 1999; Hox & Bechger, 1998; MacCallum et al., 1992; McDonald & Ho, 2002; 

Steiger, 1990).  Hancock’s (1999) warning on this point is notable: “Slapping one’s own 

forehead after inspecting residuals or modification indexes [numbers that suggest which 

model changes would improve data-model fit] is not penance enough to pretend hindsight 

is foresight” (p. 166).  Moreover, even if the theoretical defense of model changes is 

solid, the process of “listening to the data” is “inherently susceptible to capitalization on 

chance in that idiosyncratic characteristics of the sample may influence the particular 

modifications that are performed” (MacCallum et al., 1992, p. 491). 

How can researchers using a model-generating approach address these concerns?  

Cross-validation is among the most widely recommended strategies (Anderson & 

Gerbing, 1988; Breckler, 1990; Holbert & Stephenson, 2002; Hoyle & Panter, 1995; 

MacCallum et al., 1992).  Ideally, data from a completely independent sample, collected 
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at a different time and place, should be used to test the generalizability of the modified 

model.  In practice, however, collecting new data is often infeasible (Whittaker, 2003).  

Thus, a common cross-validation strategy is to split an existing sample randomly, using 

one part to calibrate the model and the other part to validate the revised model (e.g., 

Draper & Smith, 1981; Floyd & Widaman, 1995; Snee, 1977; Trusty & Dooley-Dickey, 

1993).  Although the advice to cross-validate modified models is common, it is rarely 

followed in practice, according to methods-focused literature reviews in fields such as 

psychology (MacCallum et al., 1992) and communications research (Holbert & 

Stephenson, 2002). 

Not only was the sample divided for calibration and validation of the path model, 

but a fraction of the sample was reserved for refinement of the scales used to measure 

each model variable.  By reducing the size of the sample used specifically for testing the 

path model, this further split of the sample was statistically conservative, reducing the 

power of the analysis to detect significant relationships.  However, given this study’s use 

of untested measurement scales, the decision to use part of the sample to refine the scales 

seemed prudent.  Also, keeping the sampling fluctuations that influenced scale 

refinement separate from those that would influence assessment of the relationships 

among the scale-measured variables can increase confidence in the generalizability of the 

findings. 

Splitting the sample in the aforementioned ways had significant consequences for 

the model-testing given the lower-than-anticipated total sample size.  (Recall that the 

overall response rate was 53%.)  The proposed model is complex, with more variables 

and paths between variables than most models tested using covariance-based SEM.  The 
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large number of parameters was increased further by the use of formative indicators for 

two of the variables.  Specifically, per recommendations in the literature (MacCallum & 

Browne, 1993; MacKenzie, Podsakoff, & Jarvis, 2005), covariances should be estimated 

for each possible pair of formative indicators and for each pairing of a formative indicator 

with an exogenous latent variable.  Added to the free parameters already in the path and 

measurement models, these extra parameters raised the total number of parameters to a 

level exceeding even the most liberal guidelines for the ratio of respondents to parameters 

needed for stable estimates (e.g., see Bentler & Chou, 1987, who found that a 5:1 ratio 

was adequate for normally distributed data).  In sum, the three-way split of the sample 

was unable to accommodate a full-scale SEM, in which both the measurement and 

structural components of the model could be tested. 

Moreover, even if the sample size had been sufficient for such an analysis, a full 

SEM might be too rigorous a test at this early stage of model assessment and 

development.  In such an analysis, the measurement model—the relations between model 

variables and the set of indicators—is tested rigorously (via confirmatory factor analysis) 

either before or at the same time as the overlying path model (see Anderson & Gerbing, 

1988).  The problem with this approach in the present context was well expressed by 

Rigdon (2006a) in a posting to an SEM electronic discussion group: “Producing good 

measurement models, with the strict constraints that we typically employ, takes multiple 

rounds of creating and refining items.”  The multiple rounds of measurement refinement 

that would have established scales with clear convergent and discriminant validity were 

precluded by time, expense, and the aforementioned problem of access to Senior Project 

schools. 



137 

 

I therefore adopted the less rigorous but still powerful approach described earlier as 

a “modern” path analysis.  Instead of representing each model variable using the more 

purified factors that would emerge from a full-scale SEM, I formed additive indices 

(Hair, Anderson, Tatham, & Black, 1998) and refined them using tools from classical 

reliability analysis (e.g., item-total correlations and coefficient alpha).  Because such 

tools are inappropriate for use with formative indicators (Bollen, 1989), the change to a 

path analysis required the omission of the formative items.  Thus, the two variables 

previously measured by four formative and two reflective indicators (Previous Mastery 

Experience and Senior Project Self-Efficacy) were now represented only by their 

reflective items.   

Despite these unfortunate concessions to practicality over rigor, modern path 

analysis has several advantages over the traditional path analysis still used commonly in 

psychology research (Kline & Klammer, 2001).  First, it uses “full-information” 

algorithms to estimate parameters, analyzing the entire system of equations 

simultaneously, rather than the “partial-information” methods of estimation that consider 

only one dependent variable at a time.  This approach generally yields more accurate 

estimates of the strengths of intervariable relationships (Holbert & Stephenson, 2002).  

Second, unlike traditional path analysis, modern methods allow the researcher to adjust 

parameter estimates using the estimated measurement error from classical reliability 

analysis (Bollen, 1989).  The effect of such adjustment is to remove some of the “noise” 

from the variables, allowing true “signals” to be heard with greater fidelity. 

In the following sections I explain how I executed the path analysis.  I begin by 

describing preliminary steps such as handling missing data, refining the measurement 
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scales, and checking the major assumptions associated with the covariance-based SEM 

algorithms.  Along the way I present some preliminary descriptive statistics (e.g., 

multivariate normality) that were essential for making methodological decisions.  In 

describing the testing of the path model, I provide basic explanations of some of the 

major technical concepts (e.g., fit indices) so that readers can follow the basic logic even 

if they are not familiar with structural equation modeling. 

Imputation of Missing Data 

The problem of item nonresponse is a common one (see, e.g., Schafer & Graham, 

2002).  There are a variety of reasons for nonresponse, among them discomfort with item 

content, survey fatigue, and accidental omission due to survey formatting.  Missing data 

was not a significant problem for the current dataset.  Of the 65 items on the survey, only 

four had greater than 1% missingness.  Three of these items were the demographic 

questions about gender (4.2% missing), race (5.0% missing), and post-secondary plans 

(4.7% missing).  Given the potentially sensitive nature of the questions and their position 

at the end of the survey, these (still low) rates of missingness were not surprising.  

Moreover, because these items were used for descriptive purposes only, they did not 

affect the analysis.  The only other item with a relatively high rate of missingness (4.7%) 

was item 10 (see Appendix B), which assessed level of self-efficacy for conducting 

research.  The only plausible explanation for why students omitted this item is its position 

on the survey relative to the location of its corresponding row on the bubble sheet.  Item 

10 is at the beginning of a block of items on the survey (see Appendix B), but its row on 

the bubble form is at the end of a block, creating a visual disconnect.  Note that item 10 is 

a formative item; because I eliminated the formative items from the analysis (for the 
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reasons cited earlier), the relatively high rate of nonresponse on this item did not 

compromise the analysis. 

Although rates of missingness for other items were small, most items had at least 

some missing data.  Traditional ways of dealing with missing data include listwise 

deletion, which entails removing respondents with missing data from the entire analysis, 

and pairwise deletion, which preserves more of the data by computing each element of 

the input covariance matrix separately using all the cases that have complete data for that 

item (Enders, 2006).  Strongly recommended over these methods are two options: either 

using modified SEM algorithms that work around the missing data or using multiple 

imputation to fill-in the missing values with statistically plausible values (e.g., Little & 

Rubin, 1989; Schafer & Graham, 2002).  Imputation has a number of advantages.  By 

producing a complete database, not only does imputation maintain the sample size to 

prevent loss of statistical power (Schafer & Graham, 2002), but it also makes possible the 

use of the valuable diagnostic and corrective features (e.g., normality assessment and 

bootstrapping) of the software I used for the main analyses. 

I used a freeware package called NORM (Schafer, 2000) to conduct a single-

extraction version of the multiple-imputation procedure for missing data replacement.  

(This technique is sometimes referred to as single-point multiple imputation; see, e.g., 

Irwin & Ziegler, 2005).  To estimate the missing data, the procedure essentially uses a 

regression that predicts the missing value based on responses from the same participant 

on variables correlated with the one in question (Cole et al., 2005).   

Split of Dataset 

Once I had a complete dataset, I used the SPSS 13.0 “select cases” command to 

split the 1,309 cases randomly into three approximately equal subsamples.  The 
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refinement subsample, used to eliminate poor survey items from the scales measuring 

each variable, consisted of 436 cases.  The same number of cases appeared in the 

calibration subsample, used for initial testing and modification of the path model.  

Finally, the validation subsample, used to test the generalizability of the modified model 

beyond the specific dataset used to generate it, included 437 cases. 

Refinement of Measurement Scales 

Following recommendations in the scale-development literature (Clark & Watson, 

1995; Cortina, 1993; Streiner, 2003), I examined two types of descriptive statistics that 

address the psychometric quality of individual items: alpha-if-item-removed and 

corrected item-total correlations.  A description and rationale for each one follows. 

Alpha-if-item-removed gives the value of coefficient alpha (α) for a scale when a 

particular item is eliminated from the scale.  Alpha provides a lower-bound estimate of 

the internal consistency (homogeneity) of a set of items; thus, if α = .75, we can say that 

at least 75% of the total score variance is accounted for by systematic covariance of the 

items on the scale (Crocker & Algina, 1986).  More intuitively, α “speaks directly to the 

ability of the clinician or researcher to interpret the composite score as a reflection of the 

test’s items” (Henson, 2001, p. 178).  A higher α generally supports greater confidence in 

such an interpretation.  If the value of α increases significantly when an item is removed 

from a scale, it is a sign that the item did not correlate well with the other items intended 

to measure the same underlying variable.  There is no clear rule defining a “significant” 

change in alpha, and the disadvantage of removing an item—potential loss of important 

theoretical nuance in the variable—must be weighed against the advantage of having a 

more internally consistent scale.  For example, removing an item that results in an 

increase in α of .01 would seem to have little psychometric value and might omit a 
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valuable piece of the underlying variable.  I therefore used alpha-if-item-removed in 

conjunction with theoretical considerations, item-level descriptive statistics (e.g., means 

and standard deviations; see Appendix H), and a second item-quality statistic. 

The second statistic is the corrected item-total correlation, which is the Pearson 

correlation between the score on a given item and the sum of the scores on the other 

items measuring the same variable.  One advantage of this statistic over alpha-if-item-

removed is related to the fact that α is affected by the length of a scale (Streiner, 2003), 

with longer scales generally yielding higher values even when the scales are not 

unidimensional (Cortina, 1993).  A corollary is that the alpha-if-item-removed statistic 

becomes less sensitive to change when there are many items on a scale.  Because most of 

the scales on the survey have only four or fewer items, this potential problem is not 

serious.  However, for the two longer scales (Academic Engagement and Senior Project 

Engagement), it seemed prudent to examine corrected item-total correlations.  Item-total 

correlations that exceeded a medium effect size (r ≥ .30) were considered adequate (see 

Cohen, 1988). 

Full results of the initial reliability analyses are provided in Appendix I.  Based on 

the results, I modified five scales and eliminated one.  The first modification applied to 

the 9-item scale measuring Academic Engagement.  Two items on the scale had corrected 

item-total correlations under 0.30 and were associated with small increases in α when 

they were individually removed.  One of these items asked how often the student “has 

fun” in classes (Item 6).  Although having fun in one’s classes manifests an ideal level or 

type of engagement, enjoyment is secondary to the behavioral and cognitive commitment 

grounding my operational definition of engagement.  The other poor item (Item 8R) 
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addressed how often the student “complains” about classes. Although griping about 

classes seems inconsistent with an engaged approach to schoolwork, such complaints 

may be a nearly inevitable symptom of senioritis.  Consistent with this interpretation, the 

mean score for this item (M = 2.92; see Appendix H) was the lowest on its scale. 

Recall that the item sets measuring Academic Engagement and Senior Project 

Engagement were parallel by design.  To maintain this parallelism, it was necessary to 

remove from the Senior Project Engagement scale those items (Items 21 and 22R) 

corresponding to those just removed from the Academic Engagement scale.  The internal 

consistency of Senior Project Engagement was not unduly compromised by this change.  

In fact, even without these items, this scale was among the two most reliable ones on the 

survey (see Table 3-2).     

The reliability analysis also suggested removing an item from the Autonomy scale.  

The item in question (Item 38R) asked respondents to rate their level of agreement with 

the statement, “It feels like teachers have all the power in setting rules and deadlines for 

Senior Project.”  The corrected item-total correlation for this item (.185) fell short of the 

.30 guideline, and the removal of the item resulted in an increase in α from .616 to .684.  

Why might this item have behaved differently than its scale-mates, which addressed 

seemingly similar issues (e.g., students’ perception of their freedom in choosing a topic)?  

Both the mean and standard deviation for this item were low compared to the 

corresponding statistics for the other items on this scale, suggesting that students felt little 

control over basic rules and deadlines for Senior Project but believed, to varying degrees, 

that they had more input into other decisions. 
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The scale for Sensitivity also required modification.  The corrected item-total 

correlation of .270 for one of the items (Item 52) was below.30, and the removal of this 

item yielded an increase in α from .659 to .700.  Responses to this item, “Senior Project 

deadlines are sensitive to the other demands on me as a senior (for example, college 

applications or a job),” did not correlate strongly with the others in the scale.  This result 

was surprising.  Consider, for example, another item (Item 49) that seems to address the 

same point in only a slightly different way: “There’s enough flexibility in the way Senior 

Project is set up so that I can still deal with it when my schedule gets crazy.”  Perhaps the 

item in question was too vague (What does it mean for deadlines to be “sensitive”?), 

leading respondents to answer it in a neutral fashion.  Support for this interpretation 

comes from the item-level statistics showing that the mean score for the item was close to 

the neutral point and that its removal from the scale resulted in the smallest decrease in 

overall scale variance. 

The final scale modification applied to Utility Value.  Removing one of the items 

led to an increase in α from .808 to .825.  Although this item’s corrected correlation with 

the total exceeded .30, the value of .474 was small compared to all other item-total 

correlations in the scale (e.g., the next smallest was .629).  The item in question (Item 47) 

addressed students’ level of agreement with this statement: “People outside school (for 

example, adults in the community) might actually be interested in my project work.”  The 

other items on the scale asked respondents to what extent they believed Senior Project 

helped them do the following: work on skills that are important in real world, reach some 

of their future goals, and prepare them for life after high school.  Item 47 was different in 

that it asked students to infer something about other people rather than comment on 
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themselves and because it did not directly address personal utility.  I included the item 

because of its close connection with the concept of authenticity described in Chapter 2 

(e.g., Newmann et al., 1992).  However, I do not believe that its elimination from the 

scale compromises the conceptual coherence of Utility Value. 

Finally, the scale measuring Novelty was eliminated entirely.  No item had an item-

total correlation exceeding .248 (see Appendix I).  In addition, the scale reached its 

highest internal consistency of .418 with all four items included—an α value significantly 

lower than those for the other final scales (see Table 3-2).  The following statements, to 

which respondents indicated their level of agreement, comprised the scale: 

• With Senior Project, I get a chance to do something new with my skills. (Item 40)  
• Senior Project feels just like everything else we do in school. (Item 45R)  
• Senior Project makes senior year feel different than last year. (Item 48)  
• Even with Senior Project, my senior year feels boring. (Item 53R)   
 
Based on the low reliability, it clearly is possible for students to be doing something new 

with their skills and yet not necessarily feel that, overall, senior year feels different as a 

result.  Also, Senior Project may change the complexion of senior year with or without 

making it feel any more exciting.  Removing the Novelty variable from the model seems 

warranted given its poor operationalization and the relatively small amount of theoretical 

and empirical support for its link to engagement (see Chapter 2).  Moreover, even if the 

concept were operationalized well, the effects of novelty might be attenuated given the 

timing of the survey, which took place approximately halfway through the yearlong 

project. 

Some of the internal-consistency estimates in Table 3-2 are lower than those 

typically seen in published literature.  The reliability guidelines usually cited come from 

Nunnally (1967, 1978; Nunnally & Bernstein, 1994), who recommended different criteria 
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depending on the purposes of the research.  For example, for applied settings in which 

important decisions will be made based on test scores, Nunnally consistently set the bar 

Table 3-2 Number of items and reliability estimates for measurement scales 
Variable No. items Alpha 
Academic Engagement 7 .768 
Senior Project Engagement 7 .805 
Advisor Support 4 .743 
Peer Support 4 .689 
Parent Support 4 .576 
Clarity of Expectations 4 .637 
Autonomy 3 .684 
Sensitivity 3 .700 
Utility Value 3 .825 
Previous Mastery Experience 2 .681 
Senior Project Self-Efficacy 2 .518 
 
high, insisting that a reliability estimate of .90 is the minimum that should be tolerated.  

In contrast, for scales used in the early stages of research (as here), Nunnally raised the 

bar with successive editions of his book.  In 1967, he considered the range .50-.60 an 

acceptable minimum for preliminary research, but by 1978, Nunnally stated the minimum 

of .70 that would become the often-cited standard for research in the social sciences (see 

Lance, Butts, & Michels, 2006, for discussion). 

Six of the eleven scales on the survey had reliability estimates falling below the .70 

guideline.  However, there are several reasons not to be unduly concerned.  First, as 

indicated earlier, α is sensitive to the number of items on the scale.  With only four items 

on most scales, it is not surprising that some of the reliability estimates—especially those 

for the two scales with only two items—would fall short of the .70 standard.2  Second, as 

Streiner (2003) pointed out, it is a myth that “bigger is always better” when evaluating α.  

                                                 
2 The Spearman-Brown prophecy formula (see Crocker & Algina, 1986) can be used to project the 
reliability of a scale when parallel items are added.  If the number of items in the least reliable scale (Senior 
Project Self-Efficacy) were doubled from two to four, an α value near the .70 standard would be obtained. 
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Especially with short scales like those in the present study, “[h]igher values may reflect 

unnecessary duplication of content across items and point more to redundancy than to 

homogeneity” (p. 102).  For these reasons, and because the measurement error of the 

scales would be accounted for in the analyses, all scales except Novelty were used in the 

study. 

For each respondent in the refinement subsample, sum scores were formed for each 

variable.  These scores were submitted to a Pearson correlation analysis, yielding a 

matrix of intervariable correlations (see Table 3-3).  The table shows that no bivariate 

correlations exceeded conventional thresholds for collinearity (redundancy), which 

generally vary from r = .80 to r = .90 (e.g., Berry & Feldman, 1985; Kline, 2005; 

Tabachnik & Fidell, 2001).  Therefore, the measured variables in the model showed 

adequate discriminant validity for use as separate constructs in the path model. 

Assumption Checks  

Linear relationships 

The standard algorithms for structural equation modeling assume that the 

relationships among the variables are linear (Schumacker & Lomax, 2004).  It was 

therefore important to inspect scatterplots of the sum scores for each endogenous variable 

against the sum scores for each exogenous variable.  The data from the calibration 

subsample were used for this purpose.  Visual inspection of the scatterplots revealed no 

obvious nonlinear (e.g., quadratic) trends.  In addition, all of the pairwise Pearson 

correlations between endogenous and exogenous variables (e.g., between Senior Project 

Engagement and Autonomy) were statistically significant (see Table 3-3).  The 

relationships in the data appeared to be sufficiently linear for the purposes of SEM 

analysis. 



147 

 

Table 3-3 Correlations between model variables in the calibration subsample (N = 436) 
Variable 2 3 4 5 6 7 8 9    10 11 
1.  Acad Engage .600 .326 .172 .253 .363 .268 .233 .242 .460 .274 
2.  SP Engage — .404 .416 .470 .551 .467 .445 .439 .354 .511 
3.  Advisor  — .220 .270 .438 .306 .285 .252 .196 .234 
4.  Peer   — .432 .398 .565 .581 .598 .002†† .356 
5.  Parent    — .473 .474 .465 .516 .083† .290 
6.  Clarity     — .547 .557 .506 .227 .431 
7.  Autonomy      — .665 .584 .107* .463 
8.  Sensitivity       — .610 .071†† .472 
9.  Utility        — .038†† .349 
10. Prev Exper           — .257 
11. SP Efficacy          — 

Note. Acad Engage = Academic Engagement, SP Engage = Senior Project Engagement, 
Advisor = Advisor Support, Peer = Peer Support, Parent = Parent Support, Clarity = 
Clarity of Expectations, Utility = Utility Value, Prev Exper = Previous Mastery 
Experience, SP Efficacy = Senior Project Self-Efficacy. 
All correlations except those with superscripts are significant at p < .001.  
*p < .05; †p > .05; ††p > .10. 

Multivariate normality 

Maximum likelihood estimation, the default algorithm in structural equation 

modeling, assumes that the variables in the analysis display joint multivariate normality.  

This condition requires that all univariate distributions be approximately normal (i.e., the 

data for each variable are distributed along a standard bell-shaped curve) and that the 

joint distribution of any pair of variables be approximately bivariate normal (i.e., the 

normal distribution for variable x holds for all values of variable y) (Kline, 2005).  When 

data do not conform to this pattern of joint multivariate normality, there are potentially 

serious consequences for model-testing if appropriate adjustments are not made.  

Although parameter estimates themselves are relatively robust to moderate violations of 

the normality assumption (Browne, 1984), standard errors for these estimates generally 

are not.  Rather, standard errors tend to be underestimated when the data are non-normal; 
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this underestimation increases the probability of a Type I error (i.e., claiming statistical 

significance when the evidence does not support it) when testing the significance of the 

parameter (Finney & DiStefano, 2006).  Non-normality also affects the chi-square ( )2χ  

statistic used to test the overall fit of the model, making it more likely that a researcher 

will reject a correctly specified model (Anderson & Gerbing, 1988). 

To assess joint multivariate normality, three measures typically are used: univariate 

skew, univariate kurtosis, and multivariate kurtosis (Mardia’s normalized coefficient; 

Mardia, 1970).  Skew refers to the degree of asymmetry in a distribution relative to the 

standard normal curve.  Kurtosis refers to the “peakedness” of a distribution relative to 

the same standard curve (Kline, 2005).  There is no clear consensus on what values of 

these three indices indicate significant departures from joint multivariate normality.  

Approximate guidelines for threshold values of these statistics are offered in the literature 

(e.g., Finney & DiStefano, 2006).  However, the most conservative approach is to 

consider the ratio of the skew or kurtosis statistic to its standard error (the “critical ratio”) 

and compare the absolute value of this ratio to the standard critical value of 1.96.  Values 

larger than 1.96 suggest statistically significant departures from normality.  To compute 

these three statistics for each variable in the calibration subsample, I used the SEM 

software package AMOS 6.0 (Arbuckle, 2005) (see Table 3-4).   

In deciding whether adjustments for non-normality are warranted, the most 

important result is the statistic for multivariate kurtosis and its critical ratio (see last row 

of Table 3-4).  For the present data, the large critical ratio indicated a significant 

deviation from joint multivariate normality.  As indicated, failing to adjust for this 

deviation would compromise the testing of overall model fit and the testing of individual 
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parameter estimates.  Several corrective methods are available (see, e.g., Finney & 

DiStefano, 2006; West, Finch, & Curran, 1995).  Bootstrapping is one of these methods, 

and it is the one used here because it has been shown to be effective in controlling error 

rates for both model fit and parameter estimates in moderate to large sample sizes 

(Fouladi, 1998; Nevitt & Hancock, 2001).  

Table 3-4 Skew and kurtosis statistics for model variables in the calibration subsample 
Variable Skew Critical ratioskew Kurtosis Critical ratiokurtosis 
Autonomy -.174 -1.480    -.131 -.558 
Clarity -.346 -2.948 -.219 -.931 
Utility -.056 -.481 -.976 -4.160 
Sensitivity .183 1.562 -.881 -3.755 
Advisor -.752 -6.410 .342 1.458 
Parent -.399 -3.400 -.352 -1.500 
Peer  .288 2.452 -.621 -2.648 
Prev Exper -.495 -4.219 -.141 -.600 
SP Efficacy -.137 -1.169 -.497 -2.119 
Acad Engage -.408 -3.477 -.105 -.449 
SP Engage -.496 -4.224 -.189 -.805 
Multivariate   13.644 8.423 
Note.  Variable names are abbreviated as in previous tables.  Critical ratios were 
computed by dividing each statistic by its standard error.  The row labeled “Multivariate” 
contains Mardia’s multivariate kurtosis coefficient. 
 

Bootstrapping is a process of resampling in which large subsamples are drawn from 

the parent sample with replacement (meaning that the same case may appear more than 

once in a given bootstrap subsample).  For each of these subsamples, the statistic of 

interest—be it the 2χ statistic of overall model fit or a particular parameter estimate—is 

computed, forming an empirical sampling distribution.  This data-based distribution, 

rather than the usual theoretical distribution that assumes joint multivariate normality, is 

then used for calculations (Finney & DiStefano, 2006).  AMOS specifically uses the 

Bollen-Stine bootstrap (Bollen & Stine, 1992) to adjust the p-value associated with the 

obtained 2χ statistic.  Thus, it does not adjust 2χ  itself, but instead corrects the statistical 

significance associated with the statistic.  In contrast, the “naïve bootstrap” technique, 
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used to obtain adjusted standard errors for the parameters, directly adjusts the standard 

errors themselves (Finney & DiStefano, 2006).  Following the recommendation of Nevitt 

and Hancock (2001), I used 2,000 bootstrap samples for both the Bollen-Stine and naïve 

bootstrap adjustments. 

Independence of cases 

All variables in the present model were measured at the level of the individual 

student.  None were school-level variables, such as school size, that would have shown 

between-school variance but no within-school variance.  Nevertheless, variables 

measured at an individual level may show school-level effects, such that students within a 

school tend to be more similar than students from different schools.  Such a finding 

would not be surprising.  Not only are students at the same school partially 

“homogenized” by their interaction and joint exposure to similar influences (e.g., 

teachers), but they also are likely to have attitude-relevant similarities associated with the 

residence-based system of public schooling (Kish, 1965).  These within-school 

similarities would not be perfect, of course.  Students in the same classroom may have 

significantly different perceptions of the same “objective” conditions (see, e.g., Ames & 

Archer, 1988).  However, it is necessary to assess whether the individual-level data show 

significant within-school correlation. 

This assessment is necessary because of one of the assumptions underlying the 

standard algorithms for structural equation modeling.  Like most statistical tests, these 

algorithms assume that the data are derived from a simple random sample, meaning that 

cases (respondents) are independent of one another.  Ideally, then, two randomly chosen 

students from the same school should be no more alike than two students from different 

schools.  However, for the reasons noted above, such complete independence seems 
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unlikely.  Ignoring the data clustering and proceeding with standard statistical approaches 

that assume independent cases can produce misleading statistical tests (Donner & Klar, 

1994; Judd, McClelland, & Culhane, 1995; Kenny & La Voie, 1985; Kish, 1965).  

Specifically, failing to account for the clustering leads to underestimated variances in the 

analyses, which tends to positively bias significance tests (i.e., make them less 

conservative).  It is rare for researchers to check for and acknowledge this issue, much 

less make statistical adjustments for it (Judd et al., 1995; Kenny & La Voie, 1985).  In 

fact, in the course of my research, I read three studies in highly regarded journals that 

used structural equation modeling but apparently did not account for potential clustering 

in the data (McWhirter, Bandalos, & Hackett, 1998; Randhawa, Beamer, & Lundberg, 

1993; Vallerand et al., 1997; cf. Madon et al., 2001). 

The homogeneity of elements within a cluster (school, in this case) is measured by 

the coefficient of intraclass correlation (ICC) (Haggard, 1958; Kish, 1965).  Stated 

another way, the ICC measures the proportion of variance in a variable that is explained 

by cluster (class) membership rather than individual-level variation. When cluster sizes 

are unequal, as they are in this study (see Appendix F), the formula for the ICC (Haggard, 

1958) is: 
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The abbreviations BCMS and WMS stand for “between-class mean square” and 

“within mean square,” respectively.  These two numbers come from an analysis of 

variance (ANOVA), and they indicate the amount of the total variance due to school 

membership and individual differences, respectively.  The number of clusters, in this case 
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13, is represented by c in the formula.  The number of respondents in the ith cluster is 

represented by ik , and ∑ denotes the summation of all indicated values over the entire set 

of clusters.  Note that, if responses within a school are just as variable as responses 

between schools, then BCMS and WMS will be equal, and the ICC will equal zero 

(Donner & Klar, 1994), in which case the data can be treated as independent.  Intraclass 

correlations significantly larger than zero, however, suggest that adjustments are 

necessary.  The ICCs for the variables in the model (see Table 3-5) indicate that the 

assumption of school-independent data was not tenable for most variables. 

Making technically appropriate adjustments for the non-independence of 

observations is difficult in structural equation modeling.  Recent versions of a flexible 

statistical modeling program called Mplus (L. Muthén & B. Muthén, 1998-2006) enable 

users to adjust standard errors and the chi-square test of model fit using its TYPE = 

COMPLEX command.  (Samples with clusters are referred to as “complex” samples.)  

Unfortunately, the number of clusters in my study (13) is smaller than the number 

recommended by the software developers for obtaining highly stable corrected estimates 

(T. Asparouhov, personal communication, March 30, 2006; L. Muthén, 2006)—

especially given the relatively small subsample sizes created by splitting the sample.  

Thus, using the correction for clustering in the calibration and validation subsamples 

(each N ≈ 400) would not have worked well.  However, according to one of the lead 

Mplus programmers, using TYPE = COMPLEX to test the model on the whole sample 

(N ≈   1300), despite its suboptimal number of clusters, is the best solution available and 

should produce “relatively ok results” (T. Asparouhov, personal communication, March 

30, 2006).  
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Table 3-5 Intraclass correlations for model variables 
 
Variable 

Intraclass 
correlation 

Autonomy 0.276 
Clarity of Expectations 0.088 
Utility Value 0.206 
Sensitivity 0.297 
Advisor Support 0.039 
Parent Support 0.137 
Peer Support 0.209 
Previous Mastery Experience 0.023 
Senior Project Self- Efficacy 0.097 
Academic Engagement 0.027 
Senior Project Engagement 0.094 

 
Primer to Aid Interpretation of Model Analyses 

Thus far I have described the steps taken prior to model testing: imputation of data 

to create a complete dataset; division of the sample into three parts; refinement of the 

scales used to measure the variables; and assessment of the linearity, multivariate 

normality, and independence assumptions underlying the standard statistical procedures.  

Before describing the actual model testing, I offer brief prefatory remarks to help readers 

unfamiliar with structural equation modeling to understand the methods and results.  

Recall that the goals of the present study were to test the overall fit of the model to 

the data and to assess the relative contributions of the variables in explaining Senior 

Project Self-Efficacy and Senior Project Engagement.  The parameter estimates that 

address the latter goal should not be interpreted until the model actually fits well.  (SEM 

software will provide parameter estimates for poor-fitting models, but these estimates 

cannot be interpreted confidently.)  The most stringent test of overall model fit is the chi-

square ( )2χ  statistic described in the previous section.  This statistic expresses the 

difference between the observed covariances in the data and the covariances predicted by 
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the model (Kline, 2005).  A large difference—that is, a statistically significant 2χ  

value—suggests that the model does not describe the patterns in the data well.  Thus, 

contrary to the usual logic of statistical hypothesis-testing, researchers hope for non-

significant 2χ  values, which suggest that there is not strong evidence for rejecting the 

model. 

By itself, however, the chi-square test of overall model fit is problematic.  First, 

research has shown that the 2χ  statistic is very sensitive to large sample sizes (Fan, 

Thompson, & Wang, 1999; Marsh, Balla, & MacDonald, 1988; see discussions in Bollen, 

1989; Kline, 2005).  In such samples, even small differences between observed and 

predicted covariances may lead to rejection of the model.  Second, because the 2χ  test 

assesses the hypothesis of exact fit between the model and the data, many researchers 

consider it too stringent given that models generally are intended only as approximations 

of real-world relations (e.g., Bentler, 1990; Nevitt & Hancock, 2000).  

These problems with the 2χ  statistic have prompted methodologists to develop a 

large number of fit indices that are less sensitive to sample size and more tolerant of 

errors in model specification.  Less rigorous, these indices generally do not have 

associated significance tests; instead, they are judged according to guidelines proposed by 

different researchers.  For this reason, and because different indices address slightly 

different questions, methodologists recommend that model fit be assessed by reviewing 

multiple fit indices (e.g., Schumacker & Lomax, 2004; Smith & Langfield-Smith, 2004).  

Below I describe the five indices that I used, along with the general guidelines for 

judging the level of model-data fit that they represent. 
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Two of the fit indices I used, the Comparative Fit Index (CFI; Bentler, 1990) and 

the Non-Normed Fit Index (NNFI; Bentler & Bonett, 1980), assess the relative 

improvement in fit provided by the model compared to a baseline model.  This baseline 

model is one in which the variables are assumed to be unrelated to the dependent 

variable(s) (Kline, 2005).  In both cases, values approaching 1.0 indicate that the model 

in question describes the data better and better compared to the independence model.  

Though similar, CFI and NNFI are computed in different ways, and the NNFI 

“penalizes” models for their complexity (Kline, 2005).  Especially during early stages of 

model development, the general guideline for interpreting CFI and NNFI is that values 

greater than .90 indicate reasonably good fit (Bentler & Bonett, 1980; Hatcher, 1994). 

A different fit index, the Root Mean Square Error of Approximation (RMSEA; 

Steiger, 1990), essentially takes the opposite approach from CFI and NNFI.  Instead of 

measuring the degree to which the proposed model is an improvement over an 

independence model, RMSEA provides an estimate of the model’s error of 

approximation, doing so in a way that penalizes less parsimonious models (Kline, 2005).  

Because RMSEA measures error, values closer to zero indicate better fit of the model to 

the data.  The general guideline is that values of RMSEA less than .08 indicate 

“reasonable” errors of approximation, with “good” fit suggested by values less than .05 

(Browne & Cudeck, 1993; MacCallum, Browne, & Sugawara, 1996).  However, as in the 

case of CFI and NNFI, a slightly relaxed criterion may be appropriate in early stages of 

model development.  Steiger (1999), for example, suggested that RMSEA < .10 is 

appropriate in preliminary research.  SEM software generally provides a 90% confidence 

interval for the RMSEA.  Therefore, it is possible to compare the upper and lower bounds 
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of the interval to the guidelines to assess the strength of evidence for reasonable 

approximate fit.  Ideally, the upper bound of the interval is lower than the guideline 

adopted for the study (Kline, 2005). 

Finally, I used the Goodness of Fit Index (GFI; Jöreskog & Sörbom, 1981), which 

is similar to the R2 in traditional regression analysis.  Specifically, GFI estimates the 

proportion of observed covariances in the sample covariance matrix that are explained by 

the covariance relationships implied by the model (Kline, 2005).  Values closer to 1.0 

indicate better fit.  By convention, values of GFI greater than .90 indicate acceptable fit 

(Kline, 2005), although other authors (e.g., Schumacker & Lomax, 2004) suggest a 

higher threshold of .95. 

Given that most fit indices are based on 2χ , it is natural to ask whether the 

adjustments made to 2χ  or its probability value when controlling for non-normal data 

(see earlier section on bootstrapping) can be incorporated into the fit indices.  Nevitt and 

Hancock (2000) showed that it is possible to make such an adjustment for the RMSEA 

index; the process is technically difficult, however, especially when the 2χ  has a very 

low p-value.  Fortunately, adjusting the fit indices for non-normality is unwarranted given 

the statistically conservative approach I adopted for this study.  Any non-normality 

adjustments to fit indices would lead to more optimistic assessments of model-data fit 

(West et al., 1995); stated another way, obtaining acceptable fit indices without such 

adjustments provides even stronger evidence of approximate model fit. 

Initial Model Testing 

Given the aforementioned problems with using Mplus for model-testing on the 

relatively small subsamples, and given the ease of iterative model modification with the 
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AMOS software, I used AMOS to conduct the initial model testing.  The variance-

covariance matrix of the sum scores in the calibration subsample (see Appendix J) was 

subjected to maximum-likelihood estimation, with the Bollen-Stine (1992) bootstrap and 

naïve bootstrap functions of AMOS used to adjust for multivariate non-normality.  To 

provide a correction for measurement error, residual terms were introduced for each 

variable.  The variances of these residual terms were fixed according to the following 

formula: 2)1( ii s×−α , where iα  is coefficient alpha for variable i, and 2
is  is the variance 

estimate for variable i in the calibration subsample (Bollen, 1989). 

To evaluate and refine the model, I examined 2χ and the fit indices and considered 

the modification indices provided by the AMOS software.  A modification index shows 

the minimum amount by which the 2χ  statistic would decrease if the parameter in 

question were freed rather than constrained (Kline, 2005).  (Recall that smaller 2χ  values 

indicate better fit of the model to the data.)  Consider, for example, that there is no path in 

the model from Advisor Support to Clarity of Expectations; in the analysis, then, this path 

is constrained to a value of zero.  However, if the patterns in the data suggest that there is 

a directed relationship between Advisor Support and Clarity of Expectations, then AMOS 

would indicate so by noting the relationship and providing a corresponding modification 

index.  Notwithstanding some general guidelines in the literature (e.g., Jöreskog & 

Sörbom, 1986), there is no widely accepted criterion for deciding when a modification 

index is important, in part because the decision depends on the magnitude of the obtained 

2χ  statistic.  For example, a modification index of 10.0 merits closer scrutiny in a model 

with 2χ  = 40.0 than in a model with 2χ  = 400.0.  However, regardless of the size of the 
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modification index, no decision about adding a free parameter to a model should be made 

without theoretical justification. 

Before finding a model with adequate approximate fit, I proceeded through 

multiple rounds of model modification and re-testing (described in the Results) using the 

data in the calibration subsample.  As indicated earlier, such post hoc modification is 

potentially dangerous, even in the presence of what seem to be sensible theoretical 

reasons for the changes (e.g., MacCallum et al., 1992).  The likelihood of capitalizing on 

chance patterns in the data is too high to afford much confidence in the findings of such a 

process.  Therefore, once I found an acceptable approximate model, I tested its 

generalizability to the third subsample. 

Cross-Validation of Model 

There are many possible approaches to cross-validation.  One option is to take the 

final model that was developed using the calibration subsample, apply it to the data in the 

validation sample, and compare the results (e.g., Floyd & Widaman, 1995).  This form of 

validation, however, requires subjective interpretation of the degree of similarity in 

parameter values and fit statistics and indices across the two subsamples.  A more 

rigorous approach to cross-validation is to use a multigroup test to examine the model’s 

configural and metric stability (invariance) when applied to both subsamples 

(Vandenberg & Lance, 2000).  Configural stability means that the model’s basic 

configuration of free and fixed paths captures the patterns of data in the two subsamples 

equally well.  The test of metric stability is stronger, assessing whether more specific 

features of the model—in this case, the magnitudes of the path coefficients—are 

essentially equal in the two subsamples. 
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AMOS provides a multigroup model test that makes it possible to conduct 

invariance assessments for cross-validation.  The subsamples (calibration and validation) 

are treated as two different groups, and the software tests whether equality constraints 

across the groups yield a good-fitting multigroup model.  If the fit of the multigroup 

model is poor (as indicated by the same fit indices used for assessing a single-group 

model), it is an indication that the data in the subsamples are patterned differently enough 

that the equality constraints are like an ill-fitting straitjacket.  Testing for configural 

stability is an important first step because it serves as a baseline: if the two subsamples do 

not show the same basic pattern of free and fixed paths, then there is no point in 

conducting the more stringent metric test of comparable magnitudes for these paths 

(Vandenberg & Lance, 2000).   

If both the configural and metric multigroup models fit the data adequately, then 

the next step is to determine whether the fit of the more stringent (metric) model is 

nevertheless inferior to that of the baseline configural model (Vandenberg & Lance, 

2000).  If the metric model does not fit significantly worse than the baseline model, then 

the cross-validation is an especially strong one.  To compare the fit of the two multigroup 

models, I used three measures.  One is the difference in the Comparative Fit Index 

(∆CFI) for the two models.  Cheung and Rensvold (2002) recommended a maximum 

∆CFI of .02; that is, they considered models to have approximately equivalent fit if the 

CFIs differed by no more than .02.  Second, I compared the RMSEA confidence intervals 

for the two multigroup models, looking for degree of overlap to assess the similarity of 

fit.  Finally, per Vandenberg and Lance (2000), I examined the difference in chi-square 

values for the two models ( )2χΔ , which has an associated test of significance. 
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Model Stability with Cluster Adjustment 

The final step in the analysis was examining the impact of the cluster (complex) 

sampling on the fit of the final, cross-validated path model in the full sample.  As 

indicated, AMOS cannot adjust for non-independent cases; therefore, I switched to the 

Mplus software.  Unfortunately, the TYPE = COMPLEX mode in Mplus does not permit 

simultaneous use of an adjustment for multivariate non-normality (L. Muthén & B. 

Muthén, 1998-2006).  Consequently, it was necessary to use standard (unadjusted) 

maximum-likelihood estimation on the variance-covariance matrix for the full sample 

(see Appendix K).   

Because of the inconsistencies—AMOS results were computed using a subsample 

(N ≈ 400) and a correction for non-normality, whereas Mplus results were computed 

using the full sample (N ≈ 1300) and a correction for clustering—it was not possible to 

conduct a rigorous comparison of the two.  All that was possible was an informal 

comparison of fit indices and of the relative ranking of parameter estimates.  Large 

differences along these two dimensions would suggest that the cluster sampling 

profoundly affected the configural and metric patterns in the data.  In contrast, small 

differences along these dimensions would suggest that the cross-validated model captured 

the patterns in the data well even with the intraschool similarity on some of the model 

variables.  

Limitations of Methods 

Before examining the results of the model-testing, methodological limitations 

should be acknowledged.  I have noted several limitations already in this chapter; I 

review them here and add to the list so that the results may be viewed with appropriate 

caution.  



161 

 

One of the study’s limitations is the psychometric quality of the survey.  Because 

there are few published tools to measure academic engagement (Anderson et al., 2004), 

and because no study heretofore has examined engagement in the context of Senior 

Project, it was necessary to create a new instrument.  The competing demands of 

accommodating the large number of variables in the model and writing a survey whose 

length would not dissuade students from participating (Dillman, 1978) meant that I could 

not measure each variable with a large number of items.  In addition, the large sample-

size requirements of the main study and the associated expense of recruiting participants 

meant that I was unable to conduct extensive pilot-testing.  Considering all of these 

factors, the relatively low internal-consistency estimates that emerged from the reliability 

analysis were not surprising.  Although the modern path analysis can adjust for the 

effects of this measurement error, there is nevertheless a fair amount of “noise” in the 

data that may complicate the analysis and interpretation.  This point was expressed 

vividly by Martin (1987): 

Careful operationalization of major constructs and collection of high-quality data 
are the sine qua non of any substantive research enterprise.  No methodologies, no 
matter how powerful, allow researchers to study phenomena they have not 
measured well.  One cannot make a silk purse out of a sow’s ear, no matter how 
powerful the sewing machine.  (p. 36) 

Even if the variables in the model were measured with near-perfect reliability, 

validity would remain an issue.  The present study used self-report scales only.  What 

students report about their feelings and behaviors may not reflect accurately what would 

be observed if one had direct access to their thoughts and behaviors (Campbell, 1982; 

Kline, Sulsky, & Rever-Moriyama, 2000).  One possible reason is social desirability bias 

(e.g., Paulhus, 1984), which may lead participants to answer questions in ways that they 

believe will gain approval from others, including the researcher.  The agree-disagree 
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format used for most of the scales in this study not only increases the probability of 

socially desirable responding, but it also tends to provide less accurate and precise 

mapping of an underlying construct than would a construct-specific scale (Tay, 2005).  

The counterbalancing problem with construct-specific scales—indeed the reason I did not 

use them—is that they tend to break up the “flow” of the survey for respondents, 

especially when the survey measures many different variables. 

Another validity concern about self-report scales is that respondents may form 

hypotheses about the underlying logic of the survey and respond accordingly rather than 

reporting accurately on their feelings and behaviors.  In addition, self-reports can be 

confounded by stable personality traits (e.g., De Jonge & Slaets, 2005) and temporary 

moods at the time of testing.  Ideally, self-report measures in this study would have been 

supplemented by teacher reports about each student and direct observations of students’ 

in- and out-of-school habits in relation to Senior Project (see, e.g.,. Assor & Connell, 

1992).  Such measures were not feasible, however, given the aim of studying a wide 

cross-section of students involved with Senior Project.  The hope was that a combination 

of several factors—including the brevity of the survey, the incentives for participation, 

and the multiple steps taken to ensure anonymity—would mitigate these problems by 

encouraging students to respond thoughtfully. 

Along with the relatively low reliability of the scales, additional characteristics of 

the data contributed to a complex and less-than-ideal analysis.  As shown earlier, the data 

were neither multivariate normal (see Table 3-4) nor free of cluster-related dependence 

(see Table 3-5), and I was unable to correct for both data-quality problems in the same 

analysis.  As a result, there was more unfiltered “noise” in the data than was optimal.  
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However, in light of evidence that much published research neither adjusts for nor even 

acknowledges these problems (Judd et al., 1995; Smith & Langfield-Smith, 2004), this 

study represents a good-faith effort to address both issues. 

The present study also addresses the aforementioned concern about the infrequent 

use of cross-validation to assess the stability of models (e.g., MacCallum et al., 1992).  

Among studies that do attempt cross-validation, the split-sample technique adopted here 

is common for the reasons previously noted (e.g., expense and convenience).  

Nevertheless, it should be acknowledged that the ideal validation sample is one in which 

the data are collected completely independently from the data in the calibration sample.  

Such an approach lessens the likelihood of capitalizing on chance occurrences associated 

with particular times and places of data collection (Whittaker, 2003). 

If all of the above limitations were eliminated in the present study, the soundness of 

its conclusions certainly would be enhanced.  However, the cross-sectional design of the 

study is inherently limited in the extent to which it can support clear causal inferences, 

even when the underlying analysis is as powerful as structural equation modeling (e.g., 

Smith & Langfield-Smith, 2004).  Baumgartner and Homburg (1996) suggested that it is 

more accurate to think of structural models tested on cross-sectional data as a set of 

relationships that can be viewed simultaneously—certainly consistent with causal links 

but open to alternative explanations that can be ruled out only through the use of 

longitudinal studies and controlled experiments.  Thus, even if the analysis were to show 

(for example) a strong and positive direct path from Autonomy to Senior Project 

Engagement, we could not conclude definitively that an increase in decision-making 

power itself causes greater engagement.  The causation may run the other direction, such 
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that students who are more engaged are allowed greater autonomy by their supervisors, or 

changes in both variables may be caused by a third, unmeasured variable.  Self-efficacy, 

in particular, is ideally measured before students perform the relevant activities, thereby 

positioning it better as a variable causally related to engagement (Bandura, 1997; 

Zimmerman, 2000) 

Finally, given the preliminary nature of the present model-testing, the use of 

structural equation modeling, even in a less rigorous path-analytic form (using sum 

scores instead of scores derived from factor analysis), has limitations.  In this “modern” 

path analysis, the fit of the entire model to the observed covariances takes precedence 

over the interpretation of individual effects or the explanation of variance in the 

dependent variable(s) (Kline, 2005).  However, in an analysis with a large number of 

variables, especially in the early stages of research, it is difficult to obtain good fit.  

Moreover, accounting for variance in Senior Project Self-Efficacy and Senior Project 

Engagement was an important goal of the present research.  These considerations suggest 

that Partial Least Squares (PLS) analysis (e.g., Chin, 1998) might have been a viable 

alternative to the covariance-based structural equation modeling used in the present 

study.  PLS analyzes variances rather than covariances, focuses on prediction rather than 

overall fit, and makes few demands on the data (e.g., multivariate normality).  However, 

unlike the present approach, PLS does not allow the analyst to account for measurement 

error, and its parameter estimates tend to be biased, in part because its algorithms do not 

consider all relationships simultaneously (Haenlin & Kaplan, 2004).  Also, because PLS 

is used far less often in behavioral research than is covariance-based SEM, obtaining 

support during model-testing would have been far more difficult. 
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Chapter Summary 

The focus of this chapter was the instrument, procedure, and methods of data 

analysis used to test the model of Senior Project engagement developed in Chapter 2.  A 

survey was administered to over 1,000 seniors by project coordinators at 13 schools 

across the country.  One part of the sample was used to refine the measurement scales, 

eliminating items that were not measuring the underlying variables well.  The data were 

then submitted to a path analysis powered by the algorithms of covariance-based 

structural equation modeling.  Part of the sample was used for the initial testing and 

modification of the model, and the remainder of the sample was used for a preliminary 

cross-validation of the refined model.  Finally, I tested the model’s stability in the face of 

an adjustment for non-independent cases, which resulted from sampling students within 

schools rather than randomly. 
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CHAPTER 4 
RESULTS 

A number of descriptive statistics, including intraclass correlations, intervariable 

correlations, and Mardia’s coefficient, were presented already because they were 

essential for making decisions about methodology (see Chapter 3).  The first purpose of 

this chapter is to present additional descriptive statistics that are useful given the practical 

and theoretical goals of this study.  Interpretations of these statistics will provide a 

foundation for decisions made during the inferential analysis.  Describing this analysis, 

which tests the proposed model of Senior Project engagement, is the second purpose of 

this chapter.  The results of the split-sample cross-validation, assessing how well the final 

model generalizes to a dataset not used in its creation, follow.  Finally, this chapter 

presents the results of the full-sample analysis assessing the stability of the final model 

when the clustered nature of the data is taken into account. 

Descriptive Statistics 

Table 4-1 contains descriptive statistics for each variable based on the full sample.  

By comparing variable means to scale midpoints, and by examining skew statistics for 

each variable, it is possible to see a profile of relative strengths and weaknesses in this 

national sample of Senior Project programs.  These statistics also lay a foundation for 

some conjectures about the response patterns that students adopted when completing the 

survey. 
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Table 4-1 Descriptive statistics for model variables in the full sample (N = 1,309) 
Variable Min Max Mid Mean SD Skew Critical ratioskew 
Autonomy 4.00 20.00 12.00 12.27 3.29 -.258 -3.806 
Clarity 4.00 20.00 12.00 13.74 3.35 -.322 -4.761 
Utility 3.00 15.00 9.00 8.81 3.54 -.048 -.715 
Sensitivity 3.00 15.00 9.00 7.73 3.09 .140 2.068 
Advisor 4.00 20.00 12.00 15.27 3.45 -.695 -10.270 
Parent 4.00 20.00 12.00 13.80 3.52 -.340 -5.022 
Peer 4.00 20.00 12.00 10.33 3.67 .264 3.894 
Prev Exper 2.00 10.00 6.00 7.55 1.76 -.571 -8.440 
SP Efficacy 2.00 10.00 6.00 6.47 1.90 -.127 -1.882 
Acad Engage 7.00 35.00 21.00 25.66 4.09 -.534 -7.892 
SP Engage 7.00 35.00 21.00 26.86 4.78 -.565 -8.347 
Note. Variable names are abbreviated as in previous tables.  Min = minimum score on 
scale, Max = maximum score on scale, Mid = midpoint of scale, Mean = mean observed 
score on the scale, SD = standard deviation.  Variable scores are the sum of responses to 
individual Likert-style items scored 1-5, with higher scores indicating stronger or 
otherwise more favorable standing on the variable. 
 

One noteworthy observation is that only two variables had positively skewed 

distributions.  For these variables, the scores concentrated near the lower end of the scale.  

The positive skew and below-midpoint mean of Sensitivity suggests that Senior Projects 

in this sample generally had the problem of conflicting with other demands on seniors’ 

attention.  Similarly, the pattern of positive skew and relatively low mean of Peer Support 

suggests that respondents typically perceived their peers as displaying minimal 

enthusiasm for Senior Project.  Unlike Sensitivity and Peer Support, Utility Value did not 

have a positively skewed distribution; however, it shares with these two variables (and no 

others) the property of having a mean less than or near the scale midpoint.  This finding, 

in conjunction with Utility Value’s relatively large standard deviation, suggests that 

students were generally divided in their feelings about the usefulness of Senior Project 

work with respect to their own lives and the world outside school.  

Variables with negative skew—those for which scores tended to cluster at the 

higher end of the scale—also are informative.  Advisor Support had the strongest 
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negative skew, and its mean was well above the scale midpoint.  One interpretation of 

this pattern is that respondents generally considered their Senior Project advisors to be 

very helpful, respectful, and encouraging.  An alternative explanation for the strong 

positive advisor ratings, or at least a contributing factor, is social desirability bias.  

Despite the steps taken to protect their anonymity, students may have believed that the 

faculty member collecting the surveys would see their answers.  A reasonable response to 

such a concern would be offering exaggerated praise for their advisors.   

Other variables showed strong negative skew.  The skew of Previous Mastery 

Experience and its above-midpoint mean suggest that students were likely to describe 

themselves as being more than moderately successful in earning good grades and 

completing class projects when they were juniors.  A similar pattern of negative skew and 

high mean was found for Academic Engagement and Senior Project Engagement.  

Operationally, students tended to rate themselves as showing more than just “occasional” 

signs of engagement in their general coursework and Senior Project activities.  Several 

factors may have contributed to the positively-directed responses for these three 

variables.  One is selection bias; those students most likely to invest the time and effort 

needed to complete the survey may have been the ones who are more successful and 

engaged in school.  Another is impression management (e.g., Schlenker, 1980).  

Respondents may have been motivated to present their achievements and work habits 

more favorably in order to impress the survey administrator or designer—again, despite 

the advertised anonymity of the survey. 

The juxtaposition of positively slanted self-reports of academic and Senior Project 

engagement with negatively slanted reports of peer engagement merits further comment.  
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It seems reasonable to assume that respondents’ friends were among those completing the 

survey.  If friends indeed have similar values because of selection and influence factors 

(see Chapter 2), why did Peer Support not show the same pattern of negative skew and 

favorable ratings as Senior Project Engagement?  Likewise, why was the zero-order 

correlation between these variables not stronger than the one actually obtained (r = .406 

in the full sample; see Table 4-2)?  One explanation for the clear separation between 

ratings of self and peer engagement is that students work hard but are reluctant to admit 

high effort and engagement to their friends.  Research has shown that older students are 

especially unlikely to explain successes to their friends in terms of effort (Harari & 

Covington, 1981; Juvonen & Murdoch, 1993, 1995).  As as result, students may not have 

an accurate picture of how engaged their friends actually are. 

Also notable are the low correlations between Previous Mastery Experience and 

most of the other variables in the model (see Table 4-2).  The lowest correlations were 

with Peer Support, Utility Value, Sensitivity, and Autonomy.  At face value these results 

suggest that students who have experienced academic success do not necessarily judge 

their Senior Project programs highly and that, conversely, less successful students do not 

necessarily judge the project negatively.  If Senior Project indeed has the “equalizing” 

power attributed to it by researchers (see Chapter 2), this result makes sense.  

Finally, it is remarkable that the aforementioned variables correlating weakly with 

Previous Mastery Experience—Peer Support, Autonomy, Sensitivity, and Utility Value—

correlate highly with each other.  In fact, their intercorrelations are the highest in Table 4-

2.  Three of these variables were grouped together previously; recall that Peer Support 

and Sensitivity share the property of being positively skewed and having below- 
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Table 4-2 Correlations between model variables in the full sample 
Variable 2 3 4 5 6 7 8 9 10 11 
1.  Acad Engage .546 .300 .227 .283 .342 .253 .197 .248 .432 .244 
2.  SP Engage — .406 .406 .475 .504 .454 .373 .416 .341 .442 
3.  Advisor  — .275 .307 .412 .303 .228 .271 .188 .232 
4.  Peer   — .422 .395 .565 .583 .603 .020†† .311 
5.  Parent    — .410 .401 .373 .454 .122 .251 
6.  Clarity     — .524 .503 .467 .212 .410 
7.  Autonomy      — .653 .598 .093* .388 
8.  Sensitivity       — .597 .048† .422 
9.  Utility        — .028†† .286 
10. Prev Exper         — .228 
11. SP Efficacy          — 

Note. Variables names are abbreviated as in previous tables. 
All correlations except those with superscripts are significant at p < .001. 
*p < .01; †p > .05; ††p > .10. 

midpoint means, with Utility Value sharing the relatively low mean.  Autonomy differs 

from these variables in having significant negative skew; however, its mean only barely 

exceeds the midpoint of the scale, suggesting a lukewarm judgment of the degree of 

choice and freedom permitted in Senior Project. 

Several factors may help to explain the interconnection of these four variables.  

First, there is a logical relationship among Autonomy, Sensitivity, and Utility Value.  A 

student who experiences freedom in Senior Project (high Autonomy) seems likely to 

exercise that choice in ways that are personally useful (high Utility) and mindful of the 

many demands of the senior year (high Sensitivity).  Although this relationship may 

explain some of the shared variance, it does little to account for the strong relationship of 

these three variables to Peer Support.  One possibility is that all four of these variables 

are “safe” ways for students to express neutral or negative feelings about Senior Project.  

If students wish to express middling enthusiasm for the project, they are unlikely to do so 

by responding negatively about themselves, their advisors, or their parents—the referents 

of the other variables in the model.  Rather, the safest outlets for an honest expression of 
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any neutral or negative feelings about Senior Project would be impersonal variables such 

as Autonomy, Sensitivity, and Utility Value, as well as the Peer Support variable that 

allows respondents to acknowledge such feelings in classmates or even to project their 

own feelings onto peers. 

Model Testing and Modification 

This section outlines the series of analyses and model modifications used to find a 

model that captures the pattern of covariances in the data.  In the explanation that 

follows, each step includes a diagram of the model tested at that stage.  Unlike the model 

diagrams presented earlier (see Chapter 2), these diagrams represent variables with 

rectangles rather than ovals.  This change is consistent with the standard practice in 

structural equation modeling of using rectangles for observed variables and reserving 

ovals for latent variables (Kline, 2005).  Also, to reduce clutter, error terms associated 

with each variable are omitted.  Analytic results associated with these error terms for the 

final model appear in Appendix L.  In addition to diagrams, each step includes the 

following measures of model-data fit, in this order: the chi-square statistic ( 2χ ) , its 

degrees of freedom (df), and its p-value; the Goodness of Fit Index (GFI); the 

Comparative Fit Index (CFI); the Non-Normed Fit Index (NNFI); and the Root Mean 

Square Error of Approximation (RMSEA), along with its 90% confidence interval in 

parentheses.  A summary of the model-refinement steps, including a reminder of the 

guidelines against which the fit indices were compared (see Chapter 3), appears in Table 

4-4 at the end of this section. 
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Model 1 Testing 

The fit of the original model, Model 1 (see Figure 4-1), was poor: 2χ (df = 43) = 

1692.3, p < .001; GFI = .492; CFI = .054; NNFI = -.210; RMSEA = .297 (.285-.309).   

AdvisorPeerParent

SP Efficacy SP Engage Acad EngagePrev Exper

Clarity UtilityAutonomy Sensitivity
 

Figure 4-1.Path diagram for the original model of Senior Project Engagement.  
Abbreviations are as follows: Prev Exper = Previous Mastery Experience, 
Parent = Parent Support, Peer = Peer Support, Advisor = Advisor Support, SP 
Engage = Senior Project Engagement, Acad Engage = Academic Engagement, 
Utility = Utility Value, Clarity = Clarity of Expectations, SP Efficacy = Senior 
Project Self-Efficacy. 

To identify the source(s) of the poor fit, I examined the modification indices provided by 

AMOS.  Recall that a modification index (MI) shows the minimum amount by which the 

model’s 2χ  statistic would decrease (indicating better model-data fit) if the parameter in 

question were freely estimated rather than constrained to zero.  For Model 1, the MIs 

suggested that freeing covariances among certain error terms would improve fit 

significantly.   

To understand this suggestion, recall that each variable in the model has an error 

component, representing the part of the variable explained by something other than 

systematic covariance among the items on the scale.  People often think of this error as 

“noise” obscuring a “signal” of theoretical interest.  Ideally, the error in one variable is 
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unrelated to the error in another.  In structural equation modeling, it is standard to assume 

that the errors are unrelated and thus to constrain the error covariances to zero.  However, 

the MIs for Model 1 suggested that there is some source of systematic covariation among 

the errors that was not captured by the model.  In fact, the MIs indicated that the error 

term for every potential “active ingredient” in this study covaries significantly with most 

of the other error terms.  For example, freeing the covariance between the error terms of 

Peer Support and Utility Value would decrease 2χ  by at least 188.086; corresponding 

figures for other error covariances are 192.092 for Autonomy and Sensitivity and 78.507 

for Peer Support and Parent Support.  These three examples are among the 37 error 

covariances suggested by the MIs. 

The easiest way to address the issue and improve fit is simply to remove the default 

constraints, allowing the error covariances to be freely estimated.  As with any data-based 

model change, there should be a reasonable substantive justification for every covariance 

freed in this way (e.g., Jöreskog, 1993).  For example, in longitudinal studies measuring 

the same variables more than once, it is reasonable to expect variables to contain a 

variance component that is stable across time but cannot be absorbed into the variable 

proper (Bentler, 1987)—hence correlated errors.  Except in such clear cases, however, 

methodologists generally seem to advise against using correlated measurement error to 

improve model fit.  An important reason to avoid this “shotgun” approach is that doing so 

can mask an underlying structure that might provide a more informative explanation for 

patterns of covariation (Gerbing & Anderson, 1984; Hoyle & Smith, 1994). 

Such an underlying structure seems especially likely in the case of Model 1 because 

the MIs indicated not just one or two correlated errors but an extensive network of 
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covariation among the error terms of the exogenous variables.  In such a case, one 

potentially useful solution is to try modeling the systematic covariation among the errors 

as a function of a latent factor (e.g., Marsh, 1996; Palmer, Graham, Taylor, & Tatterson, 

2002).  The latent factor might represent a common-method measurement effect 

(Bagozzi, Yi, & Phillips, 1991; Spector, 1987; Tepper & Tepper, 1993).  For example, 

homogeneous response formats or similar wording for items used to measure different 

variables can cause correlated measurement error.  This kind of systematic covariance 

attributable to method rather than theoretical constructs is a potential threat to the internal 

validity of all correlational studies (Campbell & Fiske, 1959; Mitchell, 1985; Tepper & 

Tepper, 1993). 

By itself, introducing a method-related factor does not explain the psychological 

process underlying the correlated errors.  Social desirability is one possible explanation.  

Faced with a single survey written by an apparent authority and administered by a 

teacher, a student might shift answers subtly but consistently in a direction more likely to 

please, or less likely to displease, these powerful others (e.g., Schmitt, 1994).  In contrast, 

if some variables had been measured by self-report and others by teacher report or 

researcher observation, social desirability would not have been a common denominator 

for all the variables.  Research has shown that agree-disagree response scales—exactly 

the kind used to measure the variables in this study showing the greatest number of 

covarying errors—are especially vulnerable to social desirability (e.g., Tay, 2005).   

Another interpretation of these covarying error terms relates to a pattern described 

in the section on descriptive statistics.  Recall that Autonomy, Sensitivity, Utility Value, 

and Peer Support were highly intercorrelated.  As suggested, these relationships might be 
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explained by a shared property of providing safe outlets for students to express neutral or 

negative feelings about Senior Project.  Of the 37 error covariances suggested by the 

analysis, the ones having the largest MIs were, almost without exception, those 

connecting these four variables with one another.  Nevertheless, the suggested 

covariances were not limited to these four variables.  In fact, fairly strong error 

covariances were suggested for several personal variables that would be less vulnerable 

to the “safe outlets” effect.  For example, Parent Support’s error term correlated strongly 

with error terms for Peer Support (MI = 78.507) and Utility Value (MI = 68.303), and 

Advisor Support’s error term correlated with error terms for Clarity of Expectations (MI 

= 71.569) and Peer Support (MI = 55.012). 

These two explanations for the correlated errors—social desirability and safe 

outlets—are not incompatible.  In fact, they are complementary.  A social desirability 

bias does not entail that responses will be positive.  If that were the case, it would be hard 

to explain why students generally would say (for example) that their peers do not have 

strong “buy in” for Senior Project or that Senior Project deadlines and requirements are 

not very sensitive to the other demands on their time and energy.  Rather, a social 

desirability bias would tend to nudge responses to be more positive than they would be in 

the absence of any desire to please or avoid displeasing teachers and other authorities.  

Thus, social desirability bias can co-exist with a safe-outlets bias that encourages students 

to express neutral or negative feelings freely when the referent of the question is not 

some person important to them (advisor, parent, or self).   

The plausibility of this interpretation is enhanced by an observation made by one of 

the Senior Project coordinators who administered the survey at her school:  
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I really wish you could have done the survey in May or June when the kids have 
completed the experience and can reflect more honestly.  Right now many of them 
are still in the stress of it all and this does affect how they view the program.  (W. 
Wilson, personal communication, February 9, 2006)  

What this observation suggests is that students in the middle of the project—as all 

students in this study were—may have had a general feeling about their work that would 

color all of their judgments.  This general feeling, in turn, would be run through a social 

desirability filter as part of the process of answering an individual question about Senior 

Project.  To capture this complex explanation for the extensive error covariances, I 

introduced a latent variable called “Method.”   

Model 2 Testing 

Introducing the Method factor (see Figure 4-2) improved the model-data fit 

significantly: 2χ (df = 34) = 302.46, p < .001; GFI = .885; CFI = .846; NNFI = .751; 

RMSEA = .135 (.121-.149).  However, overall fit still failed to reach conventionally 

acceptable standards.  Although parameter estimates at this stage of model-fit are not 

entirely trustworthy, it is useful to note that the Method factor loadings of all seven 

exogenous Senior Project variables were significant, with most above .700 (standardized) 

and the lowest at .397.  These estimates meet common guidelines for minimally 

acceptable factor loadings (e.g., Hair et al., 1998).  At least tentatively, then, these 

findings suggest that the Method factor is capturing meaningful common variance in the 

Senior Project variables. 
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Figure 4-2.Path diagram for Senior Project Engagement model after adding a latent 
variable (“Method”).  Variables are abbreviated as in previous figures. 

As in the previous iteration, I examined the modification indices (MIs) to identify 

where the model was failing to capture the patterns in the data.  By far the largest MI 

(86.719) suggested a relationship between Academic Engagement and Previous Mastery 

Experience.  This relationship could be incorporated into the model (thus improving fit) 

by modeling a direct path from Previous Mastery Experience to Academic Engagement. 

Note that, in Models 1 and 2, there is a direct path from Previous Mastery 

Experience to Senior Project Self-Efficacy.  This path represents the hypothesis that 

students who had greater success with project-related skills in the past are likely to feel 

more efficacious about Senior Project in the present.  However, when the formative items 

were removed from the survey, this hypothesis no longer was tested with adequate 

specificity.  Consider the remaining items for Previous Mastery Experience, which began 

with the stem, “How successful were you last year at …”: 

• Doing big, complicated projects for your classes? 
• Getting good grades (or positive feedback) on the work you did in school? 
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Although the first item has a clear connection to Senior Project, the items as a pair are 

more clearly linked to previous success in school generally.  If the model had a “general 

academic self-efficacy” variable, its relationship to this measure of Previous Mastery 

Experience probably would be strong.  In the absence of such a variable, and given the 

strong connection of self-efficacy to engagement (see Chapter 2), Academic Engagement 

is the “next best thing.”  Therefore, it is appropriate to model the covariance as a path 

representing the hypothesis that students who were more successful in school as juniors 

would tend to be more engaged in their senior-year coursework. 

Model 3 Testing 

Introducing this new path to the model (see Figure 4-3) improved model-data fit.  

However, the 2χ  statistic and fit indices suggested that the major relationships in the 

data still were not well captured by the model: 2χ (df = 34) = 209.40, p < .001; GFI = 

.918; CFI = .899; NNFI = .837; RMSEA = .109 (.095-.123).  The small set of MIs 

produced in this analysis was dominated, both in frequency and magnitude, by suggested 

relationships between Academic Engagement and the exogenous variables in the study.  

For example, adding direct paths to Academic Engagement from Parent Support, Peer 

Support, and Clarity of Expectations would yield relatively large minimum changes in 

the 2χ  statistic (MIs = 27.578, 29.712, and 32.731, respectively).   

One interpretation is that students’ responses to questions about their Senior Project 

perceptions and experiences reflected their views about their general academic 

experience as seniors.  For instance, questions about peer engagement in Senior Project 

likely measured the degree to which one’s peers support academic effort more generally.   
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Figure 4-3.Path diagram for Senior Project Engagement model after removing Prev Exper 
→ SP Efficacy and adding Prev Exper → Acad Engage.  Variables are 
abbreviated as in previous figures. 

Similarly, questions about the clarity of Senior Project expectations probably invited 

comment (not necessarily conscious) on the more general degree of clarity in academic 

expectations.  In turn, these general impressions about the senior-year academic 

experience may be colored by an underlying psychological orientation towards senior 

year—chronic senioritis for some, incipient senioritis for others, and high enthusiasm for 

the senior year among a rare few.   If this interpretation is accurate, then it is no surprise 

that there is significant covariance between general Academic Engagement and the 

Senior Project variables. 

One way to model the preceding interpretation is to add individual paths from the 

Senior Project variables to Academic Engagement.  For example, a positive path from 

Peer Support to Academic Engagement would suggest that peer support for academics 

(Senior Project included) contributes to greater engagement of oneself in academics.  

However, adding seven direct paths to the model would be unparsimonious.  If Academic 
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Engagement were a major focus of this study, these additional paths might be warranted.  

However, recall that Academic Engagement is like a covariate in this model, providing a 

baseline against which to test the effects of the “active ingredient” variables on Senior 

Project Engagement.  Ideally, then, there would be a more parsimonious way to model 

the systematic covariance between Academic Engagement and the seven exogenous 

Senior Project variables.   

The modification indices suggested one way to do so.  Among the MIs provided in 

this analysis, the largest one (MI = 40.990) indicated a relationship between Academic 

Engagement and the Method factor, which includes all seven exogenous Senior Project 

variables.  Adding Academic Engagement to the Method factor demands a rethinking of 

that factor’s interpretation.  To this point the factor has been conceptualized as a student’s 

general feeling about Senior Project filtered through socially desirable response 

tendencies.  Given the preceding argument (i.e., that responses to questions about Senior 

Project may have been “contaminated” by feelings and beliefs about senior-year work 

more generally), it is reasonable to reinterpret the factor as representing a general feeling 

about the senior-year academic experience, again filtered through socially desirable 

response tendencies.  Interpreted this way, the Method factor should be reflected not only 

in students’ responses to questions about Senior Project, but also in their answers to 

questions about how engaged they are in general coursework.  At this point it seemed 

appropriate to change the name of the factor from Method to General Academic 

Experience. 
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Model 4 Testing 

Adding Academic Engagement to the General Academic Experience factor (see 

Figure 4-4) improved the fit of the model to the data: 2χ (df = 33) = 166.99, p < .001; 

GFI = .932; CFI = .924; NNFI = .873; RMSEA = .096 (.082-.111).   

AdvisorPeerParent

SP Efficacy SP Engage

Acad Engage

Prev Exper

Clarity UtilityAutonomy Sensitivity

General
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Figure 4-4.Path diagram for Senior Project Engagement model after adding Acad Engage 
to the General Academic Experience (formerly Method) factor.  Variables are 
abbreviated as in previous figures. 

Before considering potential refinement of the model, it seemed prudent to consider how 

strongly Academic Engagement was associated with the General Academic Experience 

factor.  Given the still-inadequate fit, the parameter estimate addressing this question had 

to be treated with due caution.  Nevertheless, it was notable that the loading of Academic 

Engagement on the Method factor was relatively small (standardized β = .298), falling 

short even of the liberal guideline of .30 as a minimally acceptable loading (Hair et al., 

1998).   

This result, however, was not entirely unexpected given the unusual structure of the 

current model.  The highly atypical feature of Model 4 is the presence of a path from a 



182 

 

variable outside a factor (Previous Mastery Experience) to a variable within a factor 

(Academic Engagement).  Ordinarily, observed variables within a structural equation 

model have paths entering them from only two sources: the factor and the error.  Because 

Previous Mastery Experience at least tentatively showed a strong relationship to 

Academic Engagement (standardized β = .446 in Model 3 and .430 in the current model), 

there was less unaccounted-for variance in the latter variable to be explained by the latent 

variable. 

For model refinement, there were few modification indices.  Those remaining were 

dominated by suggested covariance relationships between Advisor Support and Clarity of 

Expectations.  Recall that Advisor Support is supposed to reflect how encouraging and 

helpful students perceive their advisors to be, and Clarity of Expectations is a student’s 

perception of how transparent the project deadlines and expectations are.  Certainly one 

way for an advisor to be supportive is to provide clear directions and guidelines.  (Of 

course, clear expectations may exist in the absence of a strongly supportive advisor—for 

example, if the overall Senior Project coordinator is especially well-organized.)  

Therefore, including a direct path from Advisor Support to Clarity of Expectations 

seemed a justifiable addition to the model.  

Model 5 Testing    

Introducing this new path (see Figure 4-5) improved model-data fit: 2χ (df = 32) = 

142.54, p < .001; GFI = .941; CFI = .937; NNFI = .891; RMSEA = .089 (.074-.104).  

Although the exact fit of the model remained inadequate (indicated by the statistically 

significant value of 2χ ), the fit indices collectively approached acceptable levels.  At this 

point, I considered the statistical significance of the unstandardized parameter estimates.   
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Figure 4-5.Path diagram for Senior Project Engagement model after adding Advisor → 
Clarity.  Variables are abbreviated as in previous figures. 

Only four paths in Model 5 were statistically insignificant: those leading to Senior Project 

Self-Efficacy from Advisor Support (β = .007, p = .787) and Parent Support (β = .006, p 

= .803), and those leading to Senior Project Engagement from Sensitivity (β = -.106,  p = 

.133) and Utility Value (β = .035, p = .577).  (These four paths were consistently small 

throughout the model-refinement process.)  These insignificant paths are discussed 

below.    

In the case of Senior Project Self-Efficacy, neither support from the advisor nor 

parent “buy in” to the project were significant influences.  It is useful to recall that the 

empirical support for these hypotheses (see Chapter 2) was qualified, especially in the 

case of Parent Support, by the observation that these variables tend to have larger effects 

on self-efficacy for younger students.  For older students, with their greater accumulation 

of experience as learners and their greater need for psychological independence, the more 

important influence on self-efficacy is previous experience with the task (Bandura, 1997).  

Given these observations, the non-significance of paths from Advisor Support and Parent 
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Support to Senior Project Self-Efficacy is not fundamentally disruptive to the model.  

Therefore, these paths were removed for the next model iteration.  

More surprising was the finding that Sensitivity and Utility Value had no effect on 

Senior Project Engagement when the effects of the other variables were controlled.   

Utility Value, in particular, was expected to show a significant effect, given both the 

robust support for its importance for high school students (see Chapter 2) and the 

observation that a major symptom of senioritis is the feeling that high school is no longer 

useful (see Chapter 1).  The explanation for these non-significant paths may lie in the 

shared variance between Utility Value and Sensitivity, on the one hand, and Autonomy, 

on the other.  The pairwise Pearson correlations between these variables are among the 

highest in the calibration dataset (see Table 3-3), with Utility Value and Autonomy 

correlated at .584 and Sensitivity and Autonomy correlated at .665.  These strong 

associations make sense: students who feel free to make significant choices in Senior 

Project (high Autonomy) would tend to select topics and design applications that would 

be useful to them (high Utility Value), and they would tend to structure and schedule 

their work so that it is sensitive to the other demands on their time and energy (high 

Sensitivity).  Although Sensitivity and Utility Value are not redundant with Autonomy—

for example, a student who is employed 20 hours per week may perceive a lot of choice 

in the project (high Autonomy) yet still feel that the project is inconvenient (low 

Sensitivity)—they seem to share an active ingredient that makes the inclusion of all three 

variables in the model unnecessary. 

Model 6 Testing 

Upon removing the paths from Advisor Support and Parent Support to Senior 

Project Self-Efficacy and eliminating Sensitivity and Utility Value (see Figure 4-6), fit 
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improved: 2χ (df = 19) = 60.90, p < .001; GFI = .970; CFI = .961; NNFI = .927; RMSEA 

= .071 (.051-.091).  While the 2χ  statistic remained significant, all fit indices for the 

final model were satisfactory, suggesting that the basic patterns of covariation in the data 

were well captured by the model. 

AdvisorPeerParent

SP Efficacy SP Engage

Acad Engage

Prev Exper

Clarity Autonomy

General
Academic

Experience
   

Figure 4-6.Path diagram for Senior Project Engagement model after removing Parent →  
SP Efficacy and Advisor →  SP Efficacy and eliminating Utility and 
Sensitivity.  Variables are abbreviated as in previous figures. 

Because this model has acceptable fit, parameter estimates are more trustworthy, 

and it is productive to examine these estimates to draw preliminary conclusions about the 

most important “active ingredients” in explaining Senior Project Engagement.  Table 4-3 

contains estimates for the major parameters in the model.  (Parameter estimates related to 

error terms in the model appear in Appendix L.) 

Model 6 Interpretation 

Before interpreting the main results, a description of standardized estimates is in 

order.  When path coefficients are standardized, it is possible to compare the strength of 

influence among variables that are measured on different scales.  Standardized estimates 
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Table 4-3 Maximum-likelihood parameter estimates and bootstrap-adjusted standard 
errors for Model 6 based on the calibration subsample 

Parameter Unstandardized 
Estimate 

SE Standardized  
Estimate 

 
Direct effects on Senior Project Engagement 

Parent → .241**** .051 .192 
Peer →  .135** .054 .114 
Advisor →  .151*** .050 .120 
Clarity → .127** .059 .097 
Autonomy → .121* .063 .089 
Acad Engage → .326**** .041 .293 
SP Efficacy → .394**** .092 .171 

 
Direct effects on Senior Project Self-Efficacy 

Clarity → .160**** .027 .282 
Autonomy → .153**** .028 .260 

 
Other direct paths 

Prev Exper → Acad Engage .990**** .096 .421 
Advisor → Clarity .146*** .046 .152 

 
Loadings on General Academic Experience 

→ Parent 1.036**** .129 .556 
→ Peer 1.486**** .162 .749 
→ Advisor .847**** .114 .455 
→ Clarity 1.000† — .558 
→ Autonomy 1.262**** .139 .732 
→ Acad Engage .724**** .117 .343 
Note.  SE = bootstrapped standard error for the unstandardized estimate. 
†This loading was fixed to 1.000 in order to assign a scale to the latent variable—a 
necessary step for the model to meet the statistical requirement of identification (Kline, 
2005). 
*p < .06; **p < .05; ***p < .01; ****p < .001. 
 
are interpreted as the number of standard deviations that one variable changes when the 

other increases by one standard deviation, holding all other variables in the model 

constant.  For example, the standardized coefficient of .192 for the Parent Support → 

Senior Project Engagement path indicates that, with all other variables controlled, an 

increase of one standard deviation in the Parent Support score predicts an increase of .192 
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standard deviations in the Senior Project Engagement score.  All subsequent path 

coefficients referenced in the text are standardized. 

Although the General Academic Experience factor is not the primary interest of this 

study, it is instructive to note the relative sizes of its variable loadings.  The two highest 

loadings were for Peer Support (λ = .749) and Autonomy (λ = .732).  Prior to being 

removed from the model, Utility Value and Sensitivity had factor loadings in the same 

range.  These results are consistent with the hypothesized meaning of the factor as an 

underlying evaluation of the senior-year academic experience, Senior Project included.  

As safe targets for the neutral or negative feelings that are not uncommon when students 

are in the thick of a demanding project, Peer Support and Autonomy (and Utility Value 

and Sensitivity before they were eliminated) would be expected to reflect most strongly 

an underlying state of senioritis.  In contrast, Advisor Support—whose negative skew, 

high mean, low variability, and relatively low zero-order correlations with the other 

variables suggest an especially strong influence of social desirability—had a weaker 

loading (λ = .455).  

The path coefficients related to Senior Project Engagement are of primary interest.  

The largest link to Senior Project Engagement is from the “inactive ingredient” of 

Academic Engagement (β = .293).  This result suggests that, other things being equal, the 

strongest influence on students’ level of engagement in Senior Project was their level of 

engagement in general academic work.  The second largest path to Senior Project 

Engagement, from Parent Support (β = .192), suggests that parental involvement and 

encouragement were relevant in explaining a student’s behavioral and emotional 

investment in project work.   Close in magnitude (β = .171) was the effect of Senior 
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Project Self-Efficacy on project engagement.  Thus, when other variables are controlled, 

students with greater confidence in their ability to succeed on Senior Project were likely 

to be more engaged in the project.  Although all the other direct effects on Senior Project 

Engagement were statistically significant (see Table 4-3), their magnitudes were so small 

that their substantive meaning is minimal.  In fact, even the three largest effects (noted 

above) are modest, collectively explaining just over 15% of the variance in Senior Project 

Engagement.  (The proportion of variance in an outcome explained by a given variable is 

computed by squaring its standardized path coefficient.) 

The other major paths of interest in the original model are those leading to Senior 

Project Self-Efficacy.  After the refinement of the original model, only two of the five 

paths remained: one from Clarity of Expectations and one from Autonomy.  Both path 

coefficients were significant and relatively substantial (β = .282 for Clarity of 

Expectations and β = .260 for Autonomy), collectively explaining approximately 15% of 

the variance in Senior Project Self-Efficacy.  Substantively, the result for Clarity of 

Expectations suggests that a student’s sense of self-efficacy for Senior Project was 

enhanced when expectations about the nature, quality, and timing of the work were clear.  

The result for Autonomy indicates that self-efficacy tended to be higher when a student 

perceived a high level of choice in the project. 

Two additional paths appear in the model.  One, from Previous Mastery Experience 

to Academic Engagement, was the largest direct effect in the path model (β = .421).  

With other factors held constant, students who reported greater past success with projects 

and with their courses more generally tended to be more engaged in their senior-year 

coursework.  Like the path from Academic Engagement to Senior Project Engagement, 
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this path belongs in the category of “inactive ingredients”; a Senior Project coordinator 

cannot directly manipulate a student’s prior success in school with the hope of producing 

greater engagement in classes and, in turn, Senior Project.  Finally, the path from Advisor 

Support to Clarity of Expectations (β = .152) suggests that advisors played a role in 

clarifying and reinforcing deadlines and other stipulations established at the program 

level. 

Summary of Model-Refinement 

Table 4-4 summarizes the development of the model from its original to its final 

form.  The change to the model that made the greatest difference in improving model-

data fit was adding the latent variable to capture a general orientation to senior-year 

work.  Without this factor, the model could not account for the extensive 

interrelationships among the error covariances. 

Cross-Validation of Model Results 

As described in Chapter 3, a multigroup structural equation model test was used to 

determine how well Model 6 fit the data in the validation subsample, which was not used 

for testing and refining the model.  Per Vandenberg and Lance (2000), the first step was 

to examine the fit of a baseline multigroup model stipulating that the same pattern of free 

and fixed parameters held across the two subsamples.  The fit was adequate: 2χ (df = 38) 

= 189.95, p < .001; CFI = .930; RMSEA = .068 (.058-.077).  (The inflation of the 2χ  

statistic relative to its value in Model 6 is expected given that the sample size for this 

multigroup model is essentially twice the size of the calibration subsample.)  Because the 

two subsamples evidenced similar basic configurations, it was appropriate to proceed to a 
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Table 4-4 Summary of the models and the model-refinement process 
Iteration 2χ  

(df) 
GFI 

(> .90)
CFI 

(>.90) 
NNFI 
(>.90) 

RMSE
A (<.10) 

Modifications to 
model 

Model 1 
 

1692.30  
    (43) 

.492 .054 -.210 .297 Added Method 
factor. 

Model 2   302.46  
    (34) 

.885 .846 .751 .135 Replaced Prev 
Exper → SP 
Efficacy by Prev 
Exper → Acad 
Engage. 

Model 3 
 

  209.40  
    (34) 

.918 .899 .837 .109 Included Acad 
Engage in Method 
factor. 

Model 4 
 

  166.99  
    (33) 

.932 .924 .873 .096 Added Advisor →  
Clarity. 

Model 5   142.54  
    (32) 

.941 .937 .891 .089 Removed Advisor 
→  SP Efficacy 
and Parent →  SP 
Efficacy. Removed 
Sensitivity and 
Utility from 
model. Model 6     60.90  

    (19) 
.970 .961 .927 .071 — 

Note.  df = degrees of freedom.  In parentheses below each fit index is the guideline used 
in this study to determine acceptable fit.  The arrow (→) in the “Modifications to model” 
column indicates a directed path in the model. 
 
more stringent invariance test, in which parameter estimates were constrained to be equal 

across the two groups.  This multigroup model also fit adequately: 2χ (df = 43) = 192.05, 

p < .001; CFI = .932; RMSEA = .063 (.054-.072).  This result suggests that the 

magnitudes of the path coefficients were similar between the two subsamples. 

The strength of the metric similarity was assessed by comparing the fit of the two 

multigroup models (Vandenberg & Lance, 2000).  If the fit of the metric model is not 

significantly worse than the fit of the configural model, greater confidence is warranted in 

the generalizability of the path coefficients found in the initial model-testing.  Table 4-5 

presents a direct comparison of the two models. 
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Table 4-5 Model-fit and -comparison statistics for multigroup SEMs used to test cross-
subsample generalizability of Senior Project Engagement model 

 Model Fit Model Comparison 

Invariance 

test 

2χ (df) CFI RMSEA (90% CI) ∆CFI 2χΔ (df, p) 

Configural 189.95(38) .930 .068(.058-.077) — — 

Metric 192.05(43) .932 .063(.054-.072) .002 2.1(5, .835) 

Note.  90% CI = 90% confidence interval. ∆CFI = difference in CFI between the two 
multigroup models. 2χΔ (df, p) = difference in 2χ  between the two models (degrees of 
freedom, p-value for the 2χ  difference) 
 

The difference in CFIs (∆CFI) for this model comparison was .002, well within the 

0-.02 range recommended by Cheung and Rensvold (2002).  The RMSEA confidence 

intervals overlapped almost completely, lending further support to the metric similarity 

between the two subsamples.  Finally, even the difference in the 2χ  statistics for the two 

multigroup models was nonsignificant, 2χΔ (df = 5) = 2.1, p = .835, indicating strong 

generalizability of Model 6 to the validation subsample. 

Model Stability with Cluster Adjustment Results 

As indicated in Chapter 3, it was necessary to check the stability of the model after 

incorporating a statistical adjustment for the non-independence of the cases due to student 

clustering within schools (see Table 4-6).   

The results of the testing using the Mplus correction for complex sampling on the 

full sample indicated that the model continued to be a good approximation of the 

relationships in the data: 2χ (df = 19) = 170.62, p < .001; CFI = .957; NNFI = .918; 

RMSEA = .078.  In addition, the sizes and relative rankings of the path coefficients, both 

within and across effect categories (e.g., effects on Senior Project Engagement), were 
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essentially the same as those found in the model developed and cross-validated on the 

subsamples (see Table 4-6). 

Table 4-6 Maximum-likelihood parameter estimates and complex sample-adjusted 
standard errors for Model 6 based on the full sample 

Parameter Unstandardized 
estimate 

SE Standardized  
Estimate 

 
Direct effects on Senior Project Engagement 

Parent → .254 .030 .193 
Peer →  .084 .027 .067 
Advisor →  .154 .033 .114 
Clarity → .167 .020 .121 
Autonomy → .132 .050 .094 
Acad Engage → .393 .064 .340 
SP Efficacy → .463 .091 .189 

 
Direct effects on Senior Project Self-Efficacy 

Clarity → .161 .017 .286 
Autonomy → .137 .023 .239 

 
Other direct paths 

Prev Exper → Acad Engage .900 .045 .395 
Advisor → Clarity .152 .035 .156 

 
Loadings on General Academic Experience 

→ Parent 1.043 .206 .586 
→ Peer 1.283 .228 .692 
→ Advisor .755 .084 .434 
→ Clarity 1.000† — .590 
→ Autonomy 1.270 .266 .763 
→ Acad Engage .703 .117 .347 
Note.  SE = standard error adjusted for the non-independence of cases using Mplus. 
†This loading was fixed to 1.000 in order to assign a scale to the latent variable—
necessary for the model to meet the statistical requirement of identification (Kline, 2005). 
 

Chapter Summary 

The original model developed to explain student engagement in Senior Project did 

not capture the patterns of covariance in the data.  Given the early stages of research on 

Senior Project and the psychometric quality of the survey, this result was not surprising.  

Changes to the model were made based on modification indices whose implications were 
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theoretically sensible and consistent with the descriptive characteristics of the data.  The 

major structural change to the model was dictated by the finding of extensive and strong 

covariance relationships among the error terms.  This structural change was the addition 

of a latent variable that essentially represented a general judgmental orientation towards 

the senior year (consistent with the literature on senioritis), adjusted by a social 

desirability filter.  At the end of this iterative process of refinement, a model fitting the 

data well was obtained.  The generalizability of this model to a subsample that had not 

been used for model refinement was checked and found to be excellent.  Moreover, the  

model fit well when applied to data from the full sample with a correction for the 

clustering in the data.   

The main findings can be described as follows: Students reporting a history of 

greater academic success were likely to show higher levels of engagement in their senior-

year courses.  This general level of engagement, in turn, was clearly and positively 

associated with degree of engagement in Senior Project.  Students’ engagement in the 

project also was affected by the degree of interest and encouragement from parents and 

the level of self-efficacy the student felt with respect to the project.  Students were more 

likely to feel efficacious when they experienced high levels of freedom and choice in a 

context of clear expectations.  Advisors apparently were key in providing this clarity. 
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CHAPTER 5 
CONCLUSION 

The previous chapter provided technical interpretations of the major effects found 

in the analysis.  For example, the path coefficient of .192 between Parent Support and 

Senior Project Engagement technically means that an increase of one standard deviation 

in the Parent Support measure was associated with an increase of .192 standard 

deviations in the measure of Senior Project Engagement.  One purpose of the present 

chapter is to expand such narrow interpretations by considering the theoretical and 

practical implications of the findings.  These implications must be viewed with due 

caution because of the study’s limitations, discussion of which forms the second part of 

this chapter.  Finally, the implications and limitations of the study provide a basis for 

suggestions for future research.  

Interpretation and Implications of Main Findings 

The Role of Inactive Ingredients in Promoting Engagement 

The original and final models contain two “inactive” ingredients, so called because 

they essentially lie outside the control of people who design and administer Senior 

Project programs.  These two ingredients are Previous Mastery Experience, defined as the 

student’s self-perceived history of academic success; and Academic Engagement, the 

student’s level of investment in senior-year coursework generally.  The paths originating 

from these variables represented the largest effects in the final model.  Previous Mastery 

Experience had a strong direct link to Academic Engagement, which in turn had a 

relatively strong direct path to Senior Project Engagement.  These paths indicate that 
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successful students tended to be more engaged academically and that students with higher 

levels of academic engagement tended to commit more time and effort to the specific task 

of Senior Project. 

These findings are not surprising.  Recall that Previous Mastery Experience and 

Academic Engagement were included in the model precisely because they were expected 

to provide a baseline for evaluating the effects of the active ingredients.  Nevertheless, 

corroborating the importance of these variables is useful.  One practical implication for 

Senior Project personnel is that additional encouragement, support, and incentives may 

be needed to engage students who have struggled academically in the past and those who 

(struggling or not) are minimally engaged in their daily coursework.  At the same time, 

however, the effects of previous success and general academic engagement are not so 

large that they negate the oft-mentioned “equalizing” potential of Senior Project 

(Darling-Hammond et al., 1995; DeFao, 2005; Parizek & Kavasan, 2000; see Chapter 2).  

In other words, there is plenty of variance in Senior Project Engagement above and 

beyond that explained by one’s academic history and general engagement in academics—

plenty of room for seniors to “come to life” because of engaging features of a self-

selected project. 

In addition to its practical implications, the finding that prior success is associated 

with general academic engagement bears on theoretical issues described in Chapter 2.  

The path from Previous Mastery Experience to Academic Engagement in the final model 

does not represent a truly direct effect; that is, some explanatory mechanism(s) clearly 

must intervene between prior academic outcomes and present investment of time and 

energy in academic work.  One possible mechanism is self-efficacy.  Thus, success with a 
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skill would breed confidence in applying the skill, which in turn would promote greater 

persistence, emotional involvement, and thoughtfulness in future situations involving that 

skill (e.g., Bandura, 1997).  Indeed, this causal chain was the backbone of the original 

model: Previous Mastery Experience (related to Senior Project skills) → Senior Project 

Self-Efficacy → Senior Project Engagement (see Figure 4-1).  However, recall that this 

central chain in the original model had to be altered (see Figure 4-3) because eliminating 

the formative items from the survey changed the definition of the mastery and self-

efficacy variables.  For this reason, the current study cannot address the proposition that 

self-efficacy mediates the connection between previous success and present engagement 

—part of self-efficacy theory (Bandura, 1997) and expectancy × value approaches 

(Wigfield & Eccles, 2000).  

This shortcoming of the study with respect to theory testing is at least partly 

compensated by the stimulus it provides for theory building.  Because this study indicates 

a connection between prior success and present engagement but does not demonstrate 

that self-efficacy mediates this connection, there is a theoretical gap inviting speculation 

about possible mechanisms.  For example, students who have experienced greater 

academic success are more directly familiar with the material and psychological rewards 

of such success.  This familiarity, in turn, may foster a sense of attainability.  Rewards 

that seem abstract, in contrast, are likely to have minimal incentive power.  (The relation 

may not be linear.  The power of rewards to stimulate greater engagement may increase 

with familiarity but eventually plateau or even decline.  Work on the partial 

reinforcement effect in learning theory is consistent with this position [e.g., Nevin, 

1988]).  Another possible mechanism for the link between previous achievement and 
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present engagement is the familiar “Pygmalion effect” (Rosenthal & Jacobson, 1968).  

Students with a history of academic success may be more engaged in the present because 

they receive more attention, encouragement, and challenge from their teachers. 

In sum, even so-called inactive ingredients provide important points of leverage for 

increasing student engagement in Senior Project.  For example, although Senior Project 

advisors cannot change the academic history of an advisee, they can design appropriate 

interventions if they understand some of the more proximal reasons that prior success 

promotes engagement—reasons such as enhanced self-efficacy, greater familiarity with 

rewards, closer attention and encouragement, or any number of other complementary 

mechanisms.  In this way, prior academic success and general academic engagement do 

provide “active sites” for catalyzing engagement.  Nevertheless, they do seem less 

manipulable than the other variables in the model, which are the subject of the next 

section. 

The Role of Active Ingredients in Promoting Engagement  

The active ingredients exhibiting the largest direct effects on engagement in Senior 

Project were Parent Support and Senior Project Self-Efficacy.  Efficacy, in turn, was 

affected by the degree of perceived autonomy and by the clarity of project expectations.  

Support from the project advisor was a meaningful source of clear expectations.  These 

findings, described in the following subsections, are theoretically and practically 

valuable. 

Support from parents 

Recall that Parent Support, in the context of the other variables, had no significant 

relation to Senior Project Self-Efficacy.  This path was therefore removed during model 

refinement (cf. Figures 4-5 and 4-6), suggesting that Parent Support does not contribute 
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to engagement indirectly via enhanced self-efficacy.  However, the direct effect of Parent 

Support on Senior Project Engagement was among the largest effects in the model.  One 

interpretation of this finding—the one with the clearest implications for people who 

coordinate Senior Projects—is that current parent involvement and interest in Senior 

Project supports student engagement.  Before exploring that interpretation, however, an 

alternative interpretation should be considered.  Perhaps the items measuring Parent 

Support actually were tapping into the cumulative effects of past educational 

involvement by parents, which is known to promote engagement (e.g., Hickman et al., 

1995; Keith et al., 1993; Simon, 2001).  Although the Parent Support items were written 

specifically to reflect parents’ current involvement with Senior Project (see Appendix A), 

students may have interpreted the items more generally.    

The favored interpretation, that students’ responses were veridical representations 

of their parents’ current level of involvement, has a major practical implication: the 

importance of parent outreach in Senior Project, as in other high school academic 

endeavors (e.g., Simon, 2001).  Research reviewed in Chapter 2 showed that overt parent 

support tends to decline as students progress through school.  This trend can be overcome 

if parents know that teachers desire and expect their involvement (Hoover-Dempsey & 

Sandler, 1995) and if they know how to be productively involved (Eccles & Harold, 

1993; Epstein, 1986).  In the case of Senior Project, such information and expectations 

might be communicated via a parent meeting at the beginning of the year and a periodic 

Senior Project parent newsletter.  Further, parents might be encouraged to attend the 

student oral presentations, and every effort should be made to schedule the presentations 

at times that are sensitive to parents’ work schedules.  The potential cost of not keeping 
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parents apprised in these ways during planning and implementation of Senior Projects 

was evident in the parent protests described in Chapter 2 (Archer, 2005; Tomsho, 2005).  

An additional cost, revealed by the model testing, is lower student engagement once the 

project is in place. 

Accompanying these practical implications are several theoretical ones.  Of the four 

main theoretical frameworks grounding this study, none offers a thorough articulation of 

how parents promote academic engagement.  In self-efficacy and expectancy × value 

approaches, parents appear mainly in the role of helping children to develop a sense of 

confidence (e.g., Bandura, 1997; Wigfield & Eccles, 2000).  However, as indicated at the 

beginning of this subsection, this indirect path to promoting engagement was not evident 

in the present study.  A natural question, then, is through what mechanism(s) Parent 

Support might have contributed to Senior Project Engagement.  Modeling the relation 

between Parent Support and Senior Project Engagement as a direct path does not mean 

that encouragement and interest from parents translates into greater engagement without 

mediation from some accessible and potentially manipulable behavioral or psychological 

process.  Rather, it means only that possible intervening processes were not explicitly 

modeled in this study. 

The model of parent involvement developed by Hoover-Dempsey and Sandler 

(1995, 2005) suggests several such mechanisms by which student outcomes are affected.  

They include reinforcement, modeling, encouragement, and instruction.  Some of the 

Parent Support survey items in this study tapped into exactly these mechanisms (see 

Appendix A).  For example, parents who ask questions about Senior Project (Item 26) are 

modeling both how to talk and think about academic matters and the value of doing so.  
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Parents who convey clearly that they like a student’s project idea (Item 30) are offering 

reinforcement for present engagement and encouragement for future engagement.  This 

study therefore provides support for Hoover-Dempsey and Sandler’s model in a novel 

context—novel not only for its specificity (cf. Senior Project with the general-academic 

focus of Hoover-Dempsey and Sandler’s work) but also for its focus on an age group 

thought to be, and often perceiving themselves to be, very independent from their parents.  

Self-efficacy: Its effects and causes   

Self-efficacy was an active ingredient in explaining Senior Project Engagement.  

Students who felt more confident and less worried about their success in Senior Project 

generally reported greater engagement.  This result reinforces the central place that 

feelings of competence and control occupy in all four theoretical models grounding the 

present study.  Although people certainly differ in their tolerance for frustration and 

failure (e.g., Clifford, 1988), few people are so inured to the resulting negative affect that 

they will engage in a task persistently and enthusiastically if they do not firmly believe 

that they can execute the requisite skills. 

The finding that efficacy is linked to engagement in Senior Project has a number of 

practical implications.  First, project coordinators and advisors would do well to ensure 

that students have or develop confidence in their ability to execute the essential skills of 

Senior Project.  The self-efficacy literature (e.g., Bandura, 1997; Lopez & Lent, 1992) 

provides compelling evidence that the primary source of such confidence is previous 

experiences of mastery with those skills.  Therefore, students are more likely to have high 

confidence with respect to Senior Project if the previous high school curriculum has 

provided opportunities to practice the essential skills.  Such practice appears to be rare.  

For instance, the 2005 High School Survey of Student Engagement of over 80,000 
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students found that more than one-third of respondents reported having written no papers 

longer than 5 pages in the current school year (HSSSE, 2005b).  Other necessary skills, 

such as information literacy and oral fluency, are emphasized even less in the high school 

curriculum.  A possible challenge in applying this lesson is providing prior experiences 

that build efficacy without sacrificing the potentially engaging feeling that one is having 

novel academic experiences in the senior year.  (Unfortunately, the poor psychometric 

quality of Novelty in this study made it impossible to determine whether a sense of 

newness was in fact associated with greater engagement.)  

Even if students have prior experiences with the essential skills of Senior Project, 

they will begin senior year with a wide range of levels of project-related efficacy.  Thus, 

Senior Project coordinators and advisors face the challenge of how to raise levels of self-

efficacy to productive levels for all students in the senior year.  Insight into how they 

might do so is provided by the other major findings of this study.  First, recall that Clarity 

of Expectations had a relatively strong direct effect on Senior Project Self-Efficacy.  

Thus, students who understood what was expected of them were more likely to feel 

confident about doing good work on Senior Project.  This finding is consistent with the 

commonsense notion that people are likely to feel more efficacious about hitting a clear 

target than a fuzzy one—a notion embodied clearly in both self-efficacy theory (e.g., 

Bandura, 1986) and Self-Determination Theory (e.g., Connell & Wellborn, 1991; 

Vallerand et al., 1997).  Therefore, the significant Clarity of Expectations → Senior 

Project Self-Efficacy path found in this study provides additional support for these 

theories in the novel context of Senior Project.  
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At a practical level, one way to create a clear target for Senior Project would be to 

show students examples of high- and low-quality work and to discuss reasons for the 

evaluations.  Students would need exposure to multiple exemplars of quality so that they 

understand the many forms that quality can take (Sadler, 1989).  In addition, students 

should receive the grading rubric early in the process so that they know exactly what 

criteria will be used to judge their work.  Another way to promote clear expectations and 

thereby enhance self-efficacy is to provide frequent and timely feedback (Schunk, 1983, 

1984; Schunk & Pajares, 2002).  The need for such feedback is especially acute for long-

term assignments like Senior Project, for which it can be difficult to sustain a clear focus 

and sense of momentum. 

Providing this kind of feedback is the job of the advisor.  Therefore, in hindsight it 

is not surprising that the analysis suggested a relatively large path from Advisor Support 

to Clarity of Expectations.  An advisor rated as helpful and encouraging certainly is likely 

to be one who offers the feedback and structure needed to keep the target clear.  

Expectations may be “objectively” clear—thoroughly articulated in a Senior Project 

manual, in letters to parents, and in classroom sessions devoted to examining past 

projects with rubric in hand—but the advisor is in the best position to facilitate the 

ongoing, subjective sense of clarity that enhances the student’s self-efficacy.  Practically, 

then, Senior Project programs should ensure that advisors have the training and the time 

needed to support students individually.  Time may be the more precious resource.  Most 

teachers are busy with myriad job responsibilities.  Asking them to supervise student 

projects without formally building time into their schedules is a recipe for resentment and 

low-quality advising.  Because time set aside for faculty investment in Senior Project co-



203 

 

opts time that might be used for other valuable purposes, schools that wish to start a new 

program or improve an existing one must involve the faculty in serious discussions about 

the benefits and opportunity costs of the program. 

Support from advisors is one part of a set of variables that directly and indirectly 

explained the project self-efficacy of students in this study.  The other major effect on 

Senior Project Self-Efficacy came from Autonomy.  Students who reported that they felt 

a lot of freedom to make choices in the program tended to feel more efficacious.  This 

finding supports the contention in Self-Determination Theory that perceived competence 

at a skill increases only when the learning occurs in an environment where the student 

feels autonomous and respected (e.g., Williams & Deci, 1996).  An additional theoretical 

implication, given that both Autonomy and Clarity of Expectations showed effects on 

self-efficacy, is support for the hypothesis that freedom and structure can be 

complementary rather than oppositional (see Chapter 2).  Indeed, students often need help 

making choices.  Miller (1972) expressed this point well in describing his experiences 

supervising independent studies for high school students: 

Although students clamor for freedom to do their own thing, when freedom is 
extended, many youngsters are frequently at a loss to make choices.  Instead of 
developing their own ideas the tendency is to turn to the faculty either instinctively 
or fearfully and ask, “What do you suggest?” (p. 77) 

The practical challenge of ensuring that autonomy and structure are in fact 

complementary is considerable in Senior Project.  Research in several New Hampshire 

high schools (Duff, 2004) revealed a tension between allowing students to design their 

own projects, on the one hand, and ensuring that they push themselves beyond their 

“comfort zones,” on the other.  For example, athletes who proposed coaching clinics for 

neighborhood youth encountered resistance from faculty, especially when the students 



204 

 

had prior coaching experience.  To the Senior Project advisors and coordinators, such 

projects seemed too “safe”—taking advantage of existing self-efficacy but doing little or 

nothing to expand it.  One key to resolving the tension may be to reward and otherwise 

encourage risk-taking in the project (see, e.g., Clifford, 1991).  Students who aim high, 

work hard, and nevertheless fall short should not have to fear negative repercussions in 

their project evaluations. 

Summary of Implications 

The implications of this study emerged primarily from an interplay between theory 

and practice.  Consider, for example, the finding that prior academic success predicted 

current academic engagement.  The prima facie practical implication of this result is that 

students with a history of academic difficulty are likely to need special attention and 

encouragement in order to engage in Senior Project and thereby reap its potential 

benefits.  However, considering the theoretical implications of the result—specifically, 

the potential mechanisms for the effect—generated ideas that enriched the practical 

implications.  In particular, Senior Project coordinators and advisors should consider how 

to guard against advisor behavior that might lead to self-fulfilling prophecies for students, 

as well as how to make less successful students more directly familiar with the rewards 

that accompany school success.  The same interplay of theory and practice was evident in 

deriving implications from the finding that Parent Support “directly” enhanced student 

engagement in Senior Project.  The basic practical lesson is that parent outreach related to 

the project is likely to pay dividends.  What that outreach might look like was again 

illuminated by theoretical speculation about mechanism—that is, consideration of exactly 

how parent support might promote student engagement.  
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The finding that self-efficacy had a relatively strong direct effect on Senior Project 

Engagement suggested that project advisors and coordinators should pay special attention 

to keeping project-relevant confidence high for all students.  Beyond the curricular 

implication that students should have experience with project skills (e.g., research and 

oral presentation) well in advance of senior year, this study suggested several others.  

Because both Autonomy and Clarity of Expectations showed significant effects on Senior 

Project Self-Efficacy, special care should be taken to ensure that students have a balance 

of freedom and structure that enables them to make consequential decisions about their 

own work within parameters that provide clear targets and room for risk-taking.  A major 

source for such parameters is the project advisor.  Schools therefore should provide 

teachers with time and support in the regular schedule to make advising a priority.  

By virtue of their relatively large path coefficients, the paths considered in this 

section merit special attention in designing and administering Senior Project.  Is it a 

corollary implication that variables exhibiting smaller effects in this study (e.g., Peer 

Support → Senior Project Engagement), as well as variables that ultimately were 

removed from the model (e.g., Utility Value), are unimportant?  Not necessarily.  The 

same caution warranted in applying the positive findings of this study—caution rooted 

partly in the methodological limitations already described in Chapters 3 and 4—should be 

observed in dismissing small effects.  The purpose of the next section is to review these 

limitations and describe some additional ones.  Collectively these limitations serve as a 

reminder that the present study is a preliminary exploration rather than an effort to test or 

refine a well-established theory in a novel context. 
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Limitations of the Study 

Methodological Limitations 

Causal indeterminacy 

As indicated previously (see Chapter 3), the non-experimental and cross-sectional 

nature of this study necessarily limits the strength of potential causal inferences.  Any 

prior uses of words such as “affect” and “influence” therefore should be regarded more as 

linguistic conveniences than as presumptions that causality was clearly established.  For 

instance, the finding of a relatively strong direct path from Clarity of Expectations to 

Senior Project Self-Efficacy certainly is consistent with the intuitively appealing claim 

that changes in students’ self-efficacy for the project can be caused by changes in the 

degree to which they understand what is being asked of them.  However, it also may be 

possible to explain the connection as follows: students with a clearer understanding of the 

project may tend to be more academically able, and academically able students would 

tend to have higher self-efficacy for a school-based project.  Under such a scenario, 

increasing the clarity of expectations might not increase self-efficacy because no change 

would occur in underlying academic ability.  Such alternative explanations, even if they 

seem less plausible than the desired causal interpretation, are reminders of the costs to 

internal validity associated with the convenience and relative ease of cross-sectional 

correlational research (e.g., Cook & Campbell, 1979). 

Variable contamination 

Additional validity concerns raised in Chapter 3 relate to limitations in the quality 

of variable measurement.  The questionnaire items per se were one source of potential 

problems.  First, the survey did not undergo the multiple rounds of pilot-testing and 

refinement that ultimately would have resulted in an excellent questionnaire—one that 
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measured the relatively large number of variables in this study in a way that balanced 

psychometric quality (e.g., high reliability for each scale) with sensitivity to how many 

items respondents could handle without becoming fatigued, irritated, or both.  Second, 

although none of the intervariable correlations reached levels high enough to signal 

severe multicollinearity (i.e., redundancy), a more convincing demonstration that the 

variables were clearly differentiated would require a confirmatory factor analysis.  The 

result of these weaknesses in measurement was a “noisy” set of data in which patterns 

among the true signals were more difficult to find. 

The quality of variable measurement also may have been limited by the specific 

format and timing of data collection.  Recall that all data were in the form of self-report 

responses on a single survey.  Especially when administered at a single point in time, 

such questionnaires are vulnerable to systematic distortion from respondents’ temporary 

moods and other biases (e.g., social desirability).  Such factors would introduce 

construct-irrelevant variance to the measures of each variable that would be shared 

among the different variables.  The following comment from one of the project 

coordinators is worth repeating: 

I really wish you could have done the survey in May or June when the kids have 
completed the experience and can reflect more honestly.  Right now many of them 
are still in the stress of it all and this does affect how they view the program.  (W. 
Wilson, personal communication, February 9, 2006)  

The choice of a February administration was deliberate.  The interest in this study 

was the influence of students’ perceptions of project characteristics and strength of 

support on current levels of engagement.  Although it is true that surveying students in 

medias res is vulnerable to the kind of stress-related bias that worried the project 

coordinator, waiting to survey students until the projects were completed would have 
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been susceptible to its own set of potential biases.  Not only are retrospective self-reports 

open to the effects of mood at the time of recall (e.g., Blaney, 1986), but they are 

vulnerable to memory biases such as the tendency to misremember information in ways 

that support decisions one already has made (Mather, Shafir, & Johnson, 2000).  For 

instance, students who opted not to work very hard on Senior Project might justify their 

low engagement by “remembering” features of the project more negatively than they 

were actually experienced at the time.  

Although it sidesteps such memory biases, asking seniors about their current 

impressions of different aspects of Senior Project appears to have been no less vulnerable 

to contamination from common, construct-irrelevant factors.  Indeed, with the clarity of 

hindsight, it seems obvious that just such a potential factor was described at length in 

Chapter 1: the general mindset of senioritis.  Schools with Senior Projects and other 

curricular innovations may have students with less severe cases of senioritis, but it 

probably would be naïve to believe that such a culturally entrenched condition would 

disappear entirely.  

Two examples from the literature help to demonstrate this point.  According to 

Humes (2003), counselors at highly regarded Whitney High School tried to organize a 

senior retreat to the mountains that would include discussions and seminars on issues 

such as alcohol and sex—issues for which returning graduates said they were unprepared 

in college.  While some seniors openly mocked the idea of the retreat, most responded 

with passive-aggressive lassitude.  One veteran teacher remarked, “Every year, it’s the 

same; the seniors think they know everything there is to know” (p. 321).  Hoover (2003) 

similarly described a student’s reaction to the idea of a major self-directed project: 
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Ms. Floyd, the student who is heading to Randolph-Macon [College], says that 
students are less likely to shrug off projects in which they feel they are making a 
difference in the world.  Still, she doubts that senioritis is entirely curable: “You 
need to be a little bit free before you go off to college.” (p. A31) 

Part of being “a little bit free” may be approaching an optional questionnaire with 

less serious and careful thought than the author would wish.  Recall that, after 25 bubble 

forms were removed because of non-sensical patterns of answers, 40 forms had to be 

recoded due to careless marking and an additional 56 had violated instructions written 

clearly at the top of the survey.  This problem rate of just over 7% of the final sample 

may not be alarmingly high, but it does suggest the possibility of some degree of 

“autopiloting”—a lack of consistent attention to the specifics of each survey question.  

Such a mindset, in turn, would engender the consistency of response represented by the 

General Academic Experience factor, filtered through a social desirability bias, that was 

introduced to account for the large number of correlated error terms in the initial model. 

Because the possibility of a general factor was not considered a priori, these 

correlated error terms were an unexpected nuisance.  They complicated the process of 

identifying engagement-promoting ingredients of Senior Project and required the post 

hoc explanation reviewed in the preceding paragraph.  With greater forethought, I would 

have included items on the survey that served as checks on social desirability and on 

general feelings about the senior-year academic experience.  The absence of such checks 

is a definite limitation of this study, making the introduction of the latent variable a data-

driven attempt to “mop up” otherwise-unexplained patterns of covariance.  Even if the 

explanations offered are plausible, it is useful to recall the words of Hancock (1999): 

“Slapping one’s own forehead after inspecting residuals or modification indexes is not 

penance enough to pretend hindsight is foresight” (p. 166).   
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Is this limitation at all mitigated by the encouraging results of the split-sample 

cross-validation?  Recall that the multigroup invariance test showed that the final model 

indeed applied well to a set of data that was not used in the model’s derivation.  The most 

conservative conclusion warranted by such a test is that the model is robust against 

charges that the story it tells is merely a function of computational errors, data tabulation 

mistakes, or idiosyncrasies of a particular subsample (e.g., Barrett, 2003; Mulaik, 2003).  

This replication does not imply, however, that the final model is the model of Senior 

Project engagement.  Another researcher using a different protocol (e.g., timing of data 

collection and source of data) to study Senior Project might find a very different model.  

For example, a study with a cleaner operationalization of the same variables or slightly 

different timing might not need to introduce a common factor.  If so, the factor in the 

present study would represent a nonsubstantive quirk of the present sample and 

methodology—a practical and theoretical nuisance indeed—rather than representing the 

complex substantive psychology for which I have argued.  (The limitations of this kind of 

cross-validation are elaborated in the following contributions to the SEMNET discussion 

group: Gregorich, 1998; Mulaik, 2004; Rigdon, 2006b.) 

Conceptual Limitations 

One-way paths 

Among the conceptual limitations of this study is the absence of reciprocal effects 

in the model.  For example, interest and encouragement from parents may stimulate 

greater student engagement, but the reverse also is plausible: students who are more 

engaged—for a variety of reasons other than parent support—are perhaps more likely to 

stimulate their parents to become involved (Epstein, 1984; Hoover-Dempsey & Sandler, 

1995; Schunk, 1989).  Similarly, student engagement may determine advisor support as 
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much as vice versa (e.g., Skinner & Belmont, 1993).  Not including bidirectional paths in 

the model, despite theoretical and empirical support for their plausibility, was not an 

oversight but a purposeful decision grounded in technical concerns.  First, structural 

models with feedback loops often have problems with identification (see Chapter 3) and 

with convergence of the estimation algorithm to a stable solution (Kline, 2006).  Kline 

noted that such difficulties may be partly responsible for the scarcity of structural models 

with feedback loops in the behavioral sciences.  Second, the original model already 

contained a large number of parameters to be estimated, and adding reciprocal paths 

would have further strained the ratio of sample size to parameters.  Even if justified, 

however, omitting reciprocal paths represents a limitation in the model’s potential to tell 

a complete story of Senior Project engagement. 

Assumption of causal homogeneity 

Another conceptual limitation of the study is its attempt to generalize across 

populations that may be causally heterogeneous.  Mulaik (2004) expressed this concern 

as follows: 

It [cross-validation] will support models that are “averagings” of what are distinct 
models in a mixture of populations.  This is the case of lack of causal homogeneity 
in your subject population.  If you have large enough samples you may be able to 
fit a model to this mixture of models, and then cross validate these well to a second 
random sample from the mixed population.  . . .  In reality, you need to consider 
disentangling the subject populations and developing separate models for each. 

This possibility may apply to the present study.  Demographic data, including gender and 

race, were collected on the survey but were used only for descriptive purposes; they were 

not part of the model.  This decision was deliberate, rooted mainly in concerns about 

model parsimony.  However, for at least one of the potential engagement-promoting 
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ingredients in this study, some literature suggests that certain groups might be more 

affected than others. 

The ingredient in question is Advisor Support.  The academic engagement of 

minority students may be especially dependent on the quality of their relationships with 

teachers.  For example, Garber (2002) interviewed nine high school students in an urban 

school who were nominated by teachers as “resistant” to learning.  Qualitative analysis of 

the transcripts showed that the students spent a lot of time talking about how teachers’ 

personalities and caring affected their attitudes and participation in school.  Viadero 

(2001) described focus-group work in a similar high school serving mostly low-income 

minority students.  She noted that, when students were asked how school motivates them 

to work hard—even with senioritis threatening—they did not mention curricular 

innovations; instead, they referred to personal relationships with teachers and counselors.  

Finally, in focus groups with over 100 students in a California high school with nearly 

50% Hispanic enrollment, Hudley et al. (2003) found race-correlated differences in the 

traits that students tended to value.  Whereas white students were more likely to mention 

teachers’ classroom styles (e.g., “he tells you everything that will be on the test”), 

Hispanic students were more likely to describe interpersonal factors (e.g., “she is always 

there for you”). 

Another individual-difference variable not included in the study was students’ 

general attitude towards the senior year.  Although a latent variable representing this 

attitude was introduced to capture the covariance among the major exogenous variables 

in the study, at no point was the value of this variable used as an explanatory factor.  

Thus, the engagement and self-efficacy responses of students with serious cases of 
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senioritis—cynical and dismissive of nearly everything associated with high school—

may be explained by a different pattern of variables than are the engagement responses of 

students with less serious cases.  Along similar lines, different sources of senioritis may 

be associated with distinct explanatory models.  For students whose feelings of 

frustration are grounded mostly in a perception that high school requirements do not 

respect their status as young adults, the degree of autonomy offered by Senior Project 

may be the most important determinant of how engaged they are.  In contrast, for 

students whose senioritis is rooted more in fatigue and a sense of being unable to fulfill 

all of their commitments, the sensitivity of the project’s parameters to these other 

commitments may be foremost in their minds. 

By not including race or the preceding individual-difference variables as a potential 

explanatory variable in the model, or at least disaggregating the data and running separate 

analyses, this study potentially trades a more precise and discriminating set of models for 

one that averages across different subpopulations.  Such an average is not useless; it just 

demands that anyone intending to apply the results of such a study to improve a Senior 

Project program should be especially mindful of local factors and experiences.  Of 

course, even the results of a particularly well-designed study with seemingly crystal-clear 

findings should be approached with the same local sensitivity rather than being applied 

mechanically. 

Omitted variables 

Race may not be the only variable whose omission limits the theoretical and 

practical significance of the present findings.  Note that the effect sizes in the final model 

were small (albeit statistically significant), leaving large proportions of unexplained 

variance in the major endogenous variables, Senior Project Engagement and Self-
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Efficacy.  The “noisy” measurement already described in this section probably 

contributed to the small effect sizes.  However, it also is possible that the study failed to 

include some important variables whose effects on self-efficacy and engagement would 

have been larger. 

One set of possibilities is suggested by the relatively large intraclass correlations 

found for some of the variables.  Recall what these correlations indicated: students 

chosen at random from the same school were likely to be more similar on many variables 

than students chosen at random from different schools.  Although the analysis corrected 

for this “nuisance” feature of the data, school-level variables were not included in the 

model—in part because of the previous argument that people can perceive the same 

objective school conditions very differently (hence the need only for person-level 

variables), in part because adding school-level variables to the model would have 

compounded the complexity of the analysis, and in part because there was no clear theory 

to support their inclusion.   

However, practical considerations suggest that certain structural, school-level 

features might have been productive additions to the model.  Some schools, for example, 

provide a period during the academic day when students can work on Senior Project; 

others do not.  Teacher-student ratio, insofar as it determines the amount of time advisors 

have to spend with each senior, may be important.  School location, as an index of the 

availability of community resources (e.g., professionals to interview and shadow, 

university facilities to accommodate unusual equipment needs), also may influence how 

engaged students are in Senior Project.  The potential effects of these variables on self-

efficacy and engagement could not be determined in the present analysis. 
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Another variable that did not appear in the model is perceived level of challenge.  I 

had encountered this variable in my review of the engagement literature, especially in the 

work of Bronfenbrenner (1979), Newmann (e.g., Newmann et al., 1992), and 

Csikszentmihalyi and colleagues (e.g., Csikszentmihalyi, Rathunde, & Whalen, 1993; 

Shernoff et al., 2003).  However, I omitted perceived challenge from the model in order 

to keep the number of variables manageable.  This decision raises an important question: 

Why exclude this particular variable, especially when two variables that were included in 

the original model—Novelty and Sensitivity—had less theoretical and empirical support 

in the literature?   

The basis for my decision was my experience as a Senior Project coordinator and a 

teacher of high school seniors.  Among the many cases of senior disengagement with 

which I have dealt, few were due to boredom rooted in the feeling that one’s skills were 

not being challenged and expanded.  Rather, they were grounded in exactly the variables 

that I retained in the model: a sense that the work had no value outside of school, a 

feeling that they were not being treated as autonomous adults, a sense of being 

overwhelmed by too many demands at the same time, or a sense of “been there, done 

that.”  My experience may be atypical, however, and therefore it is a shortcoming of the 

present study that I did not include perceived challenge in the model.   

Although engagement was indeed included in the model, its conceptualization and 

measurement may have been deficient, thus permitting an alternative interpretation of the 

findings.  Recall that two items were removed from the engagement scales because of 

poor psychometric properties; one item asked students how often they enjoyed their 

work, and another asked how often they complained about it.  Eliminating these items 
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yielded a scale that might be interpreted more as a measure of an accountability mindset 

and less as a measure of true engagement.  The engagement scales still contained items 

about pride in one’s work and ease of concentration—feelings that seem to transcend 

such a performance orientation (see, e.g., Ames & Archer, 1988)—and yet a larger 

number of the items may reflect just such an orientation (see Appendix A).  For example, 

students may meet all their deadlines, be persistent, spend time outside school on their 

work, and check their work but have no deep psychological investment in it.  This more 

superficial orientation certainly is a positive first step; most studies showing positive 

effects of engagement on academic performance use exactly the kinds of items in the 

current study.  However, ultimately most educators want students to take the next step of 

truly caring about and enjoying the process of exercising their skills and knowledge. 

Suggestions for Future Research 

Several recommendations for future research on Senior Project engagement follow 

directly from the limitations noted in the previous section and in Chapter 3.  One 

recommendation is to collect data using methods other than student self-report.  Although 

such reports may be the best way to access student attitudes and beliefs about features of 

Senior Project, other sources may be especially useful in gathering information about 

engagement.  Teacher reports are one.  Multi-day observations of student work sessions 

by researchers are another.  An additional suggestion for future research follows from the 

conceptual limitation of averaging across potentially causally-distinct subpopulations.  

More deliberate sampling, perhaps with oversampling of minority students, would be 

necessary to determine whether a one-size-fits-all model is appropriate.   

Other recommendations follow from the limitations of cross-sectional, correlational 

research.  For example, quasi-experimental designs in which variables such as parent 
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outreach and clarity of expectations are manipulated within or between schools would be 

useful in supporting causal conclusions.  Perhaps more feasible (at least politically) are 

longitudinal studies using correlational techniques in which variables are measured at 

multiple points in time.  Among the benefits of such research would be the ability to 

model explicitly the reciprocal influence of variables such as Advisor Support and Senior 

Project Engagement.  Longitudinal studies also might enable better understanding of the 

trajectory of engagement as it relates to different project phases (e.g., research vs. hands-

on application) and to different “stress points” in the senior year (Zuker, 1997). 

The notion of “stress points” serves as a reminder that the senior year of high 

school is a period of transition—often away from home and friends and towards greater 

freedom and uncertainty.  It is essential to understand the psychology of this transition so 

that programs such as Senior Project work with the grain rather than against it.  

Therefore, the literature on senior-year psychology described in Chapter 1, vivid and 

important but mostly anecdotal and atheoretical, should be supplemented by more 

systematic and large-scale research.  For example, Sizer’s (2002) qualitative analysis of 

interviews with over 100 seniors across the country (described in Chapters 1 and 2) might 

be used to generate standard survey questions or interview protocols that could be used 

more widely.  Collaborations between educational psychologists and school-based 

counseling psychologists—the latter being more directly familiar with the daily stresses 

and complaints of high school seniors—might prove similarly productive. 

Ultimately, the value of this recommended research, especially in an era of 

accountability, depends on the extent to which engagement in Senior Project can be 

shown to pay dividends in the form of demonstrable, highly valued skills and attitudes.  
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Therefore, an important direction for future research is measuring and documenting the 

intellectual growth for which Senior Project claims responsibility.  Do research skills, and 

information literacy more generally, improve as a result of Senior Project?  There are 

instruments to measure such skills (e.g., Wise, Cameron, Yang, & Davis, 2005).  Does 

the rigorous writing requirement of the project truly enhance students’ preparation for the 

kind of writing they are likely to do in college?  Does Senior Project contribute to the 

development of dispositions and skills that are associated with good self-directed 

learners, such as the ability and desire to ask questions, to work independently, and to 

tolerate ambiguity and frustration?  Here, too, there are standardized instruments to 

measure such outcomes (e.g., Guglielmino, 1977; see Delahaye & Choy, 2000, for a test 

review). 

Answering these questions is not prerequisite to addressing the question driving the 

present study: What aspects of students’ experiences of Senior Project are most 

conducive to high levels of engagement?  Indeed, the project is unlikely to have any of 

these positive long-term outcomes unless seniors are invested in the work behaviorally, 

cognitively, and emotionally.  This study’s conclusions about the ingredients that inspire 

such engagement are less clear-cut than hoped.  Nevertheless, the present work has 

provided a substrate for further research on Senior Project and other potential remedies 

for senioritis by arguing for the issue’s educational importance and by suggesting a set of 

potential active ingredients for any such remedy. 
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APPENDIX A 
SURVEY ITEMS AND RESPONSE OPTIONS BY VARIABLE 

Note: (R) indicates that the item is worded negatively and therefore was reverse-coded 
prior to analysis 
 
Engagement Scales 

Item stem: How often do you … 
Response options: Never (1)-Rarely (2)-Occasionally (3)-Most of the time (4)-Always (5) 

 
Academic Engagement 

• Meet deadlines for your class assignments 
• Quit when the work gets difficult (R) 
• Check your work to make sure there are no mistakes 
• Put maximum effort into your class work 
• Spend time outside of school on class work 
• Have fun in your classes 
• Find it easy to concentrate in your classes 
• Complain about your classes to other people (R) 
• Feel proud of the work you do for classes 

  
Senior Project Engagement 

• Meet all the deadlines for Senior Project 
• Quit when the work gets difficult (R) 
• Put maximum effort into Senior Project work 
• Work very carefully on Senior Project 
• Spend time outside school on the project 
• Enjoy your work on Senior Project 
• Find it easy to concentrate on project work 
• Complain about the project to other people (R) 
• Feel proud of the work you do on the project 

 
Task-Characteristics Scales 

Item stem: How much do you agree or disagree with … 
Response options: Strongly Disagree (1) . . .  Strongly Agree (5) 

 
Utility Value 

• Senior Project helps me work on skills that are important in the “real world.” 
• Senior Project seems useless for preparing me for life after high school. (R) 
• I believe that the work I’m doing for Senior Project will help me reach my future 

goals. 
• People outside school (for example, adults in the community) might actually be 

interested in my project work. 
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Autonomy 
• I had total freedom in choosing my Senior Project topic. 
• Senior Project gives me a lot more choices than I usually get in school. 
• It feels like teachers have all the power in setting rules and deadlines for Senior 

project. (R) 
• I feel good about how much control I have had in making decisions about my 

project. 
 

Sensitivity 
• Senior Project adds too much work on top of the other stress of senior year. (R) 
• Senior Project deadlines are sensitive to the other demands on me as a senior (for 

example, college applications or a job). 
• The people who run Senior Project at my school seem to understand the 

challenges of senior year. 
• There’s enough flexibility in the way Senior Project is set up so that I can still 

deal with it when my schedule gets crazy. 
 

Clarity of Expectations 
• Senior Project deadlines are clearly laid out so that I know when things are due. 
• I understand clearly how my Senior Project work will be judged. 
• There are plenty of chances to get feedback on my project so that I know if I’m 

doing ok. 
• I feel lost about what I am supposed to do on Senior Project. (R) 

 
Novelty 

• Even with Senior Project, my senior year feels boring. (R) 
• Senior Project makes senior year feel different than last year. 
• With Senior Project, I get a chance to do something new with my skills. 
• Senior Project feels just like everything else we do in school. (R) 

 
Support Scales 

Item stem: How much do you agree or disagree with … 
Response options: Strongly Disagree (1) . . . Strongly Agree (5) 

 
Advisor Support 

• My faculty advisor (mentor) for Senior Project treats me with respect. 
• I get a lot of encouragement from my faculty advisor (mentor) for Senior Project. 
• When I need help with something related to Senior Project, my advisor (mentor) 

is hard to find. (R) 
• My Senior Project advisor (mentor) gives me the help that I need to be 

successful. 
 

Peer Support 
• My senior friends work hard on Senior Project. 
• My friends and I sometimes help each other with Senior Project. 
• Most of my friends think that Senior Project is a waste of time. (R) 
• Overall, my close friends seem to enjoy Senior Project work. 
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Parent Support 
• My parents/guardians never ask me questions about my Senior Project work. (R) 
• My parents/guardians think that my Senior Project is a great idea. 
• I have received help on Senior Project from a parent/guardian (for example, help 

contacting an expert or getting supplies I needed). 
• My parent/guardian expects me to do the best work I can on Senior Project. 

 
Efficacy-Related Scales 
 

Senior Project Self-Efficacy 
Item stem: How confident do you feel about … 
Response options: Not at all confident (1) . . . Very confident (5) 

 
Formative indicators: 

• Finding all the research you need for Senior Project 
• Writing the Senior Project paper 
• Working on the practical (hands-on) part of the project 
• Managing your time (for example, meeting deadlines) 

 
Reflective indicators: 

• Overall, how confident are you about Senior Project? (same response options as 
above) 

• How often do you worry about your ability to do good work on Senior Project? 
(R) [Response options: Never (1) . . . Always (5)] 

 
Previous Mastery Experience 

 Item stem: How successful were you last year at … 
 Response scale: Not at all successful (1) . . . Very successful (5) 
 

Formative indicators: 
• Finding the research you needed for class assignments 
• Writing papers for your classes 
• Doing practical and creative things related to your interests (for example, writing 

music, building something, etc.) 
• Managing your time (for example, meeting deadlines) inside and outside school 

 
Reflective indicators: 

• Doing big, complicated projects for your classes 
• Getting good grades (or positive feedback) on the work you did in school 
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APPENDIX C 
PERMISSION TO USE UNIVERSITY WORDMARK 

Subject:   Re: Permission to use logo 
From:   "Debbie Gay" <Debbieg@gators.uaa.ufl.edu> 
Date:   Mon, September 26, 2005 10:36 am 

To:   bduff@pky.ufl.edu 
Priority:   Normal 
Options:   View Full Header |  View Printable Version | View Message details  

 
 

No, I just wanted to make sure we were talking about the same logo!!  
Please accept this e-mail as permission to use the Seal as outlined 
below.  I have attached a copy for your convenience.  Please let me 
know if you have any questions or need anything else.  Thank you for 
your cooperation with this office. 
 
Sincerely, 
Debbie Gay 
Licensing Manager/UF 
 
>>> <bduff@pky.ufl.edu> 9/26/2005 9:30 AM >>> 
 
Yes, I think I am referring to the University Seal (and not to 
anything with a gator on it).  Should I be contacting someone else? 
 
Thanks, 
Bryan 
 
> Are you referring to the University Seal?? 
> 
>>>> <bduff@pky.ufl.edu> 9/26/2005 8:47 AM >>> 
> Hi Debbie, 
> 
> I am writing to request permission to use the official UF logo (the 
> circular one) on the front page of a survey that I will be 
> administering to high school students for my dissertation.  I am in 
> the College of Education, and my survey asks questions about high   
> school seniors' level of engagement in their coursework and in a   
> special program called Senior Project.  My dissertation supervisor 
> is Dr. Elizabeth Bondy, bondy@coe.ufl.edu. 
> 
> If you need more information, please email me. 
> 
> Thanks very much. 
> 
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APPENDIX D 
PILOT STUDY PROTOCOL APPROVED BY THE UNIVERSITY OF FLORIDA 

INSTITUTIONAL REVIEW BOARD 

1. TITLE OF PROTOCOL: Assessing Readability and Other Features of a Survey 
Related to Student Engagement 
 
2. PRINCIPAL INVESTIGATOR(s):  
Bryan Duff 
Graduate student, School of Teaching and Learning (College of Education) 
7822 SW 56th Ave., Gainesville, FL  32608 
Home phone: 338-8209 
Email: bduff@pky.ufl.edu 
 
3. SUPERVISOR (IF PI IS STUDENT):  
Dr. Elizabeth Bondy 
Professor, School of Teaching and Learning (College of Education) 
2202 Norman Hall 
Phone: 392-0751 x247 
Email: bondy@coe.ufl.edu 
 
4. DATES OF PROPOSED PROTOCOL: From Dec. 5 to Jan. 15. 
 
5. SOURCE OF FUNDING FOR THE PROTOCOL: Personal funds.  
 
6. SCIENTIFIC PURPOSE OF THE INVESTIGATION:  

 To assess whether the instructions and questions in a survey that I have developed 
for my dissertation can be understood without difficulty by a variety of high 
school seniors.  (The survey is included here as an attachment.)   

 To determine the average amount of time that it takes for high school seniors to 
complete the survey. 

 
7. DESCRIBE THE RESEARCH METHODOLOGY IN NON-TECHNICAL 
LANGUAGE.   

I will sit down with each student individually in a room at the high school (e.g., 
the library) and follow this script: “I’m putting together a survey for high school seniors 
and want to see if I’ve written it well.  I’d like for you to complete the survey at a normal 
pace.  If there are any questions that don’t make sense, or any words that you’ve never 
seen before, please make a note in the margin of the survey.  When you’re finished, I’d 
like to ask you a few questions about what the survey was like.  Do you have any 
questions for me before starting?  Before we start, I want to make sure you know your 
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rights as a research participant, so I’d appreciate it if you would read this form [informed 
consent].” 

Participants then will complete the survey while I am sitting in the room.  After 
the student completes the survey, I will ask the following questions, in order: 

 Did you make any notes in the margin about questions or words that didn’t make 
sense? 

 Was the layout of the survey easy to follow? 
 Were any of the questions difficult to answer? 
 Was there any time during the survey when you wanted to stop answering? 
 Did any of the questions offend you? 

 
8. POTENTIAL BENEFITS AND ANTICIPATED RISK. (If risk of physical, 
psychological or economic harm may be involved, describe the steps taken to protect 
participant.)  
 No more than minimal risk. 
 
9. DESCRIBE HOW PARTICIPANT(S) WILL BE RECRUITED, THE NUMBER 
AND AGE OF THE PARTICIPANTS, AND PROPOSED COMPENSATION (if 
any):  

I will ask a teacher at P.K. Yonge Developmental Research School who teaches 
English to high school juniors if he would be willing to pass out consent forms in his 
classes.  If he agrees, and if the research director at the school (Dr. Brian Marchman) 
approves it, I will ask the teacher to read the following script at the beginning of each 
class: “A local graduate student is looking for high school juniors who would be willing 
to sit down in the morning or afternoon and look at a survey.  He wants feedback about 
how clear the survey is.  The researcher is offering $10 for 25-45 minutes.  This survey 
has nothing to do with this class and your and your parents’ decision about whether you 
wish to participate will have no effect on your grade.  In fact, I will put this folder at the 
back of the room, and you will have until the end of the week to put your signed form in 
there, if you wish.  I will not look inside the folder.  If you are interested, your parents 
will need to read and sign this form by the end of the week.”   

I will return at the end of the week to pick up the folder. I will randomly select 
three of the parental-consent forms and proceed to contact the student by telephone to 
arrange a time to meet at the school. 
 Participants will receive $10.00 for their participation. 
 
10. DESCRIBE THE INFORMED CONSENT PROCESS. INCLUDE A COPY OF 
THE INFORMED CONSENT DOCUMENT (if applicable).  
 The informed-consent document for parents, which will be passed out to students 
by the teacher, is attached.  Immediately before participants sit down to take the survey 
and comment on it, they will be asked to read and sign a consent form that reiterates and 
reinforces their rights as participants.  That form is also attached. 
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APPENDIX E 
DEMOGRAPHIC CHARACTERISTICS OF RECRUITED SCHOOLS 

Table E-1 Recruited schools’ location, size, racial composition, and average 
socioeconomic status 

School 
ID 

State Locale Student-
teacher ratio 

% 
Minority 

% Free/ 
reduced lunch 

1 CA Urban fringe 27.2 29.0 12.3 
2 VT Rural 9.2 2.0 37.0 
3 NC Rural 16.6 60.0 54.0 
4 PA Urban fringe 13.2 14.7 4.0 
5 MA Rural 8.9 4.0 6.0 
6 MD Urban fringe 15.6 16.6 11.5 
7 FL Urban fringe 17.6 24.4 25.0 
8 FL Mid-size 

central city 
18.9 12.0 4.8 

9 NC Rural 13.3 <1.0 69.0 
10 FL Urban fringe 17.8 36.0 20.0 
11 NH Urban fringe 11.0 3.6 2.0 
12 TN Rural 19.5 8.3 5.9 
13 PA Urban fringe 14.1 7.0 3.3 
14 NV Mid-size 

central city 
18.9 24.0 21.0 

15 FL Mid-size 
central city 

16.5 37.0 15.5 

Note. Except in the case of School 12, all information was obtained in fall 2005 from the 
Common Core of Data published by the National Center for Education Statistics on its 
website, www.nces.ed.gov/ccd.  Information for School 12 was obtained by calling the 
appropriate district office. 
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APPENDIX F 
SURVEY RETURN DATA BY SCHOOL 

Table F-1 Number of surveys and response rates for participating schools 
School ID Subsample size Response rate (%)

1 157 79 
2 24 40 
3 28 65 
4 181 53 
5 40 67 
6 171 49 
7 105 60 
8 78 65 

10 96 48 
12 148 49 
13 123 49 
14 91 30 
15 67 84 

Note. Schools 9 and 11 were not included in the study for reasons described in the text.  
Subsample size is the number of useable surveys returned by a given school.  Response 
rate is the subsample size divided by the total number of surveys sent to the school.   
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APPENDIX G 
MAIN STUDY PROTOCOL APPROVED BY THE UNIVERSITY OF FLORIDA 

INSTITUTIONAL REVIEW BOARD 

1. TITLE OF PROTOCOL: Engagement in Senior Project Work as a Function of 
Support and Task Variables 
 
2. PRINCIPAL INVESTIGATOR:  
Bryan Duff 
Graduate student, School of Teaching and Learning (College of Education) 
7822 SW 56th Ave., Gainesville, FL  32608 
Home phone: 338-8209 
Email: bduff@pky.ufl.edu 
 
3. SUPERVISOR (IF PI IS STUDENT):  
Dr. Elizabeth Bondy 
Professor, School of Teaching and Learning (College of Education) 
2202 Norman Hall 
Phone: 392-0751 x247 
Email: bondy@coe.ufl.edu 
 
4. DATES OF PROPOSED PROTOCOL: November 2005 to March 2006 
 
5. SOURCE OF FUNDING FOR THE PROTOCOL: Personal funds.  
 
6. SCIENTIFIC PURPOSE OF THE INVESTIGATION:  

To determine the set of factors that explains the greatest proportion of variance in 
high school seniors’ engagement in Senior Project work.  Ultimately, the goal is to 
provide useful information to people who coordinate high school Senior Project 
programs. 
 
7. DESCRIBE THE RESEARCH METHODOLOGY IN NON-TECHNICAL 
LANGUAGE.   

The attached survey will be administered to high school seniors by the school’s 
Senior Project coordinator at some point during the first two weeks of February 2006. At 
the beginning of the week, the Senior Project coordinator will pass out an envelope to 
students that contains the survey, a scantron sheet, an informed consent document for self 
and parents, and a $1.00 McDonalds gift certificate (in schools whose districts allow 
student compensation).  The coordinator will read the following script:  

“A student at the University of Florida is interested in your opinions about 
Senior Project.  He has a survey that he has asked us to administer.  We 
would like you to take this envelope home and read the informed-consent 
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form.  If you wish to participate, please check the appropriate box on the 
consent form and then, if you are not yet 18, have at least one of your 
parents or guardians read the consent form.  If they approve and sign the 
form, then you may fill out the survey and return it to me in the sealed 
envelope.  If you do not wish to participate, that is just fine.  You are NOT 
required to participate.  If that’s what you decide, please check the box 
indicating that you do not wish to participate, and then return everything 
in the sealed envelope to me by the end of the week.  (In districts that 
allow student compensation): Whether you participate or not, you are still 
welcome to take the gift certificate that is included in the packet.” 

 
8. POTENTIAL BENEFITS AND ANTICIPATED RISK. (If risk of physical, 
psychological or economic harm may be involved, describe the steps taken to protect 
participant.)  
 No more than minimal risk.  No benefits other than the compensation described 
below. 
 
9. DESCRIBE HOW PARTICIPANT(S) WILL BE RECRUITED, THE NUMBER 
AND AGE OF THE PARTICIPANTS, AND PROPOSED COMPENSATION (if 
any):  
 I have contacted Senior Project coordinators at 15 high schools around the 
country, all of whom have expressed interest in participating.  Permission has been 
obtained from all principals at these schools. 

Seniors in high school are typically 17 and 18 years old.  Seniors who are 18 may 
fill out the survey after completing the student consent form.  Those who are 17 will be 
required to obtain a parent signature on the parental-consent form before they can 
participate; these 17-year-old students also will sign the student consent form as an assent 
form. 

I do not know exactly how many seniors will agree to participate in the study.  
However, a reasonable estimate (based on conversations with Senior Project coordinators 
at the various schools) would be 100 seniors at each school, for a total of 15(100) = 1500 
seniors. 
 All students who take the envelope home, whether or not they actually complete 
the survey, will be allowed to take the $1.00 McDonalds gift certificate.  In addition, each 
school that agrees to participate will receive $40.00, which I will ask to be earmarked to 
support the Senior Project program at the school. 

 
10. DESCRIBE THE INFORMED CONSENT PROCESS. INCLUDE A COPY OF 
THE INFORMED CONSENT DOCUMENT (if applicable).  
 The informed-consent documents for parents and students are attached. 
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APPENDIX H 
ITEM-LEVEL DESCRIPTIVE STATISTICS 

Table H-1 Item-level means and standard deviations for the full sample 
Variable Item M SD Variable Item M SD 
Acad Engage 1 4.25 .747 SP Engage 15 4.22 .958 
 2R 4.02 .839  16R 4.04 1.017 
 3 3.28 1.036  17 3.78 .993 
 4 3.73 .823  18 3.79 1.022 
 5 3.45 1.067  19 3.73 1.011 
 6 3.32 .962  20 4.01 1.006 
 7 3.36 .902  21 3.10 1.295 
 8R 2.92 1.038  22R 2.89 1.281 
 9 3.58 .863  23 3.30 1.033 
Utility 37 3.03 1.350 Autonomy 38R 2.06 1.145 
 44 2.89 1.358  42 3.97 1.214 
 47 3.06 1.265  50 3.32 1.204 
 51R 2.88 1.407  55 2.92 1.267 
Sensitivity 39 3.03 1.339 Clarity 41 4.02 1.159 
 43R 2.04 1.222  46R 3.35 1.236 
 49 2.65 1.341  54 3.07 1.244 
 52 2.94 1.287  56 3.29 1.208 
Novelty 40 3.31 1.339 Advisor 25 4.45 .935 
 45R 3.55 1.279  28 3.48 1.209 
 48 3.84 1.216  32R 3.65 1.244 
 53R 3.41 1.349  34 3.69 1.176 
Peer 27 3.14 1.126 Parent 26R 3.41 1.367 
 29 2.67 1.295  30 3.08 1.394 
 31 2.25 1.262  33 3.14 1.442 
 36R 2.27 1.406  35 4.18 1.073 
SP Efficacy 10 3.74 .993 Prev Exper 57 3.88 .990 
 11 3.54 1.085  58 3.82 1.005 
 12 3.88 1.048  59 3.78 1.071 
 13 3.50 1.160  60 3.66 1.098 
 14 3.59 1.039  61 3.61 1.033 
 24R 2.89 1.258  62 3.94 .990 
Note. M = mean, SD = standard deviation.  Variable names are abbreviated as in previous 
tables.  Item numbers correspond to their order on the formatted survey.  R indicates that 
the item was reverse-coded.  Item scores range 1-5, with higher numbers indicating 
stronger or otherwise more favorable standing on the underlying variable. 
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APPENDIX I 
RELIABILITY STATISTICS FOR MEASURE REFINEMENT 

Table I-1 Alpha-if-item-removed and corrected item-total correlations for item-level 
data in the refinement subsample 

Variable (α ) Item δα  iTr  Variable Item δα  iTr  
Acad Engage (.745) 1 .718 .465 SP Engage (.823) 15 .813 .456 
 2R .724 .414  16R .824 .353 
 3 .710 .489  17 .793 .632 
 4 .696 .599  18 .787 .685 
 5 .725 .414  19 .794 .623 
 6 .746 .279  20 .812 .467 
 7 .719 .445  21 .797 .592 
 8R .753 .256  22R .821 .421 
 9 .707 .522  23 .803 .546 
Advisor (.743) 25 .701 .515 Peer (.689) 27 .645 .440 
 28 .663 .572  29 .683 .378 
 32R .754 .421  31 .556 .576 
 34 .604 .668  36R .600 .509 
Parent (.576) 26R .494 .371 Clarity (.637) 41 .587 .387 
 30 .547 .309  46R .610 .357 
 33 .472 .398  54 .547 .444 
 35 .504 .372  56 .522 .479 
Autonomy (.616) 38R .684 .185 Sensitivity (.659) 39 .535 .518 
 42 .575 .357  43R .593 .440 
 50 .421 .556  49 .513 .548 
 55 .450 .514  52 .700 .270 
Utility (.808) 37 .724 .696 Novelty (.418) 40 .395 .189 
 44 .718 .708  45R .314 .266 
 47 .825 .474  48 .358 .224 
 51R .758 .629  53R .331 .248 
Prev Exper (.681) 61 — † .517 SP Efficacy (.518) 14 — † .356 
 62 — † .517  24R — † .356 
Note. R next to an item indicates that the item was reverse-coded before analysis.  α  is 
the value of coefficient alpha for the scale when all items are included. δα  is the value of 
coefficient alpha for the scale when the given item is removed.  iTr  is the corrected item-
total correlation. 
†Not applicable because a one-item scale has no internal consistency. 
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INPUT MATRIX FOR INITIAL MODEL TESTING 
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Table J-1 Variance-covariance matrix for the calibration subsample 
Variable 1 2 3 4 5 6 7 8 9 10 11 
1. Acad Engage 15.743 8.699 3.734 3.646 3.843 4.107 2.901 2.561 2.957 2.949 1.811 
2. SP Engage 8.699 19.797 5.993 7.371 6.973 6.782 6.171 4.794 6.178 2.292 3.453 
3. Advisor 3.734 5.993 11.967 4.537 3.692 4.677 3.009 2.082 3.600 0.869 1.292 
4. Peer 3.646 7.371 4.537 13.602 5.427 5.245 6.750 6.483 8.627 0.211 2.223 
5. Parent 3.843 6.973 3.692 5.427 11.998 3.985 4.127 3.152 4.883 0.701 1.348 
6. Clarity 4.107 6.782 4.677 5.245 3.985 11.110 5.282 5.031 5.238 0.809 2.593 
7. Autonomy 2.901 6.171 3.009 6.750 4.127 5.282 10.276 6.562 7.078 0.230 2.424 
8. Sensitivity 2.561 4.794 2.082 6.483 3.152 5.031 6.562 9.490 6.401 0.187 2.562 
9. Utility 2.957 6.178 3.600 8.627 4.883 5.238 7.078 6.401 12.654 0.164 1.777 
10. Prev Exper  2.949 2.292 0.869 0.211 0.701 0.809 0.230 0.187 0.164 2.771 0.423 
11. SP Efficacy 1.811 3.453 1.292 2.223 1.348 2.593 2.424 2.562 1.777 0.423 3.607 

Note. Variables are abbreviated as in previous tables. 
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INPUT MATRIX FOR COMPLEX SAMPLE-ADJUSTED MODEL TESTING 
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Table K-1 Variance-covariance matrix for the full sample 
Variable 1 2 3 4 5 6 7 8 9 10 11 
1. Acad Engage 16.693 10.651 4.227 3.411 4.073 4.689 3.409 2.483 3.590 3.108 1.887
2. SP Engage 10.651 22.830 6.688 7.117 7.991 8.075 7.155 5.497 7.034 2.866 4.006
3. Advisor 4.227 6.688 11.890 3.480 3.722 4.763 3.438 2.429 3.307 1.144 1.518
4. Peer 3.411 7.117 3.480 13.471 5.457 4.860 6.832 6.611 7.840 0.130 2.162
5. Parent 4.073 7.991 3.722 5.457 12.404 4.846 4.651 4.056 5.667 0.757 1.677
6. Clarity 4.689 8.075 4.763 4.860 4.846 11.250 5.794 5.206 5.552 1.252 2.609
7. Autonomy 3.409 7.155 3.438 6.832 4.651 5.794 10.856 6.645 6.980 0.541 2.425
8. Sensitivity 2.483 5.497 2.429 6.611 4.056 5.206 6.645 9.534 6.533 0.261 2.472
9. Utility 3.590 7.034 3.307 7.840 5.667 5.552 6.980 6.533 12.546 0.176 1.919
10. Prev Exper  3.108 2.866 1.144 0.130 0.757 1.252 0.541 0.261 0.176 3.104 0.761
11. SP Efficacy 1.887 4.006 1.518 2.162 1.677 2.609 2.425 2.472 1.919 0.761 3.595

Note. Variables are abbreviated as in previous tables. 
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APPENDIX L 
MODEL RESULTS FOR ERROR TERMS 

Path coefficient from the 
corresponding error term 

Unstandardized 
estimate 

SE Standardized  
estimate 

→ Parent 1.254 .048 .831 
→ Peer 1.193 .063 .663 
→ Advisor 1.759 .065 .890 
→ Clarity 1.265 .051 .767 
→ Autonomy 1.179 .059 .682 
→ Prev Exper 1.524 .052 1.000 
→ Acad Engage 1.669 .059 .840 
→ SP Efficacy 1.000† — .550 
→ SP Engage 1.000† — .559 
Note.  Variables are abbreviated as in previous tables.  → indicates a direct path from the 
error term to the given variable.  SE = bootstrapped standard error. 
†This path was fixed to 1.000 in order to satisfy the identification condition (Kline, 2005). 
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