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Lastly, the institutions students’ attended differed depending on students’ college
experiences. Students who attended one institution full-time were most likely to attend
institutions where smaller shares of the student body were enrolled part-time (0.16). Average
students attending one institution full-time and average transfer students attended schools
where minority students composed 27% of the student body and had student-to-faculty ratios
of 13 to 1. Average transfer students attended schools with the smallest undergraduate
enrollment (10,695). Average part-timers were more likely to attend a public institution (80%),
schools with larger undergraduate enroliments (12,372) and schools that had fewer degree
related expenditures per student ($12,130) compared to the other groups. They also attended
institutions where larger shares of the student body were enrolled part-time (34%), minority

students (30%), and with larger student to faculty ratios (18) compared to the other groups.

Receiving Institutions of Students Transferring from Four-Year Colleges in the 2004 Cohort

This section examines students in the 2004 cohort who transferred from four-year
institutions. First, | analyze the types of institutions where transfer students initially began their
college career and the institutions to which they eventually moved. Then | analyze the
distribution of receiving institutions based on the first institution attended. These analyses show
that four-year students transfer to a variety of institutions and the type of institution students’
transfer to depends, in part, on the type of institution they first attend.

Table 4.3 shows the initial institution transfer students attended. According to the
ELS:2002 cohort data, 66% of students who transferred initially attended public institutions, 31%
initially attended private non-profit institutions, and 2% initially attended private for-profit
institutions. Transfer students tended to move to public 2-year institutions (47%), followed by

public 4-year institutions (35%), and private non-profit 4-year institutions (12%). About 7% of
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students transferred to for-profit institutions, private two-year schools, or less-than-two-year
schools.

Table 4.3

First and Second Institution Attended of Full-Time Students who Initially
Enrolled On-Time in 4-Year College and Subsequently Transferred

First Institution Attended Second Institution Attended
Sector % Sector %
Public 4-Year 67  Public4-Year 35
Private Non-Profit4-Year 31  Private Non-Profit 4-Year 12
Private For-Profit 4-Year 3 Private For-Profit 4-Year 3

Public 2-Year a7
Private For-Profit 2-Year 2
Private For-Profit Less-than-2-Year 1
Public Less-than-2-Year 1
Missing 1
Sample N 880 880

Notes: Analytic sample consists of on-time 4-year college enrollees with complete
outcome data. Full-time students who transferred from theirinitial college to another
postsecondaryinstitution composed 16% of the analyticsample. Sample Nis
unweighted, percentages are weighted. Percentages may not total 100 due to
rounding. Sources: National Center for Education Statistics, Education Longitudinal
Study of 2002.

Further investigation into the data demonstrates that the pattern of transferring differs
by first institution attended. Students who started in public 4-year, private non-profit 4-year,
and private for-profit 4-year institutions generally transferred to different types of colleges.
Figure 4.5 depicts the first institution which students attended and the sector of the subsequent
institution they attended. Students who started college in public 4-year colleges were most
likely to transfer to public 2-year institutions (51%), followed by public 4-year institutions (34%),
private non-profit 4-year institutions (8%), and private for-profit 4-year institutions (2%). Those

who began in private non-profit 4-year institutions were mostly likely to transfer to public 4-year
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institutions (39%), followed by public 2-year institutions (36%), private non-profit 4-year

institutions (20%), and private for-profit 4-year institutions (3%). Students who began in private
for-profit 4-year institutions were mostly likely to transfer to schools in the public 2-year sector
(53%) followed by the public 4-year sector (22%), private for-profit 4-year sector (14%) and the

private non-profit 4-year sector (7%).

Public 4-Year 34%

Private Non-Profit 4-Year 39% %

First Institution Attended

Private For-Profit 4-Year 22%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Public 4-Year ™ Private Non-Profit 4-Year M Private For-Profit 4-Year M Public 2-Year ™ Other

Second Institution Attended

Figure 4.5. Distribution of second institution attended for full-time students who enrolled on-
time in four-year institutions, by first institution attended.

Note: Nationally it is estimated that 201,180 full-time students who enrolled on-time in a four-
year institution transferred colleges within two-years (unweighted N = 880).

Source: National Center for Education Statistics, Education Longitudinal Study of 2002.

In summary, the findings from Research Question #1 indicated that the college pipeline

has stayed relatively stable over time as have the characteristics of students who enrolled in
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college on-time. In the 2004 cohort, students with different characteristic had distinct college
experiences. Students who transferred colleges were most likely to move to public 2-year
schools, followed by public 4-year institutions. Where students transferred depended upon
where students started. In the next section, | describe the findings from the logistic regression
analyses used to model the relationships between student factors and bachelor’s degree

completion.

Research Question #2

What is the relationship between bachelor’s degree completion and high school
academic achievement within six years for students from the 2004 senior cohort enrolling on-
time at four-year colleges?

In this section, | describe the results from a series of logistic regression models that
estimate the relationship between bachelor’s degree completion in six-years and academic
achievement. | also describe the results from logistic regression models of transfer status on
academic achievement. For both sets of models, | used the ELS:2002 analytic sample and
conducted a series of staged regression analysis, with each step controlling for additional
potential confounding variables—student background characteristics, college, and state
characteristics. The analyses proceed in three steps examining 1) bachelor’s degree completion
and academic achievement; 2) transferring and academic achievement; and 3) bachelor’s

degree completion and academic achievement, controlling for transferring. The results will be
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used in Research Question #3 to create a path model that partitions the direct and indirect

effects of academic resources on bachelor’s degree completion, controlling for other factors.*

Step 1

Step 1 provided a baseline for the relationship between academic achievement, student
background, college, and state characteristics and college completion. Model 1 included both
high school GPA and SAT score together to predict completion.'* Model 2 added student
background controls to the academic achievement predictors. Model 3 included controls for
college characteristics and state characteristics. Table 4.4 contains the results from Step 1.

In Model 1, high school GPA and SAT scores GPA both had positive, significant
relationships with bachelor’s degree completion (p<.001). A one standard deviation increase in
high school GPA was associated with 91% higher odds of completing a bachelor’s degree, after
controlling for SAT score. Controlling for high school GPA, a one standard deviation increase in
SAT score was associated with 61% higher odds of completing a bachelor’s degree. A
comparison of the AICc and pseudo R? statistics indicated that including high school GPA and
SAT score improved model fit and predictive ability compared to the intercept-only model.

In Model 2, | controlled for student demographic characteristics such as minority status, gender,
and SES, as well as educational aspirations. Including these variables improved the model fit and
changed the GPA and test score parameter estimates. The test score parameter estimate

decreased from 61% to 44% higher odds, which is outside of the boundary of its 95%

 Prior to beginning the analyses high school GPA and SAT scores were standardized on the analytic
sample so the magnitudes of their effects would be comparable.
% Appendix E reports results for bivariate regressions of bachelor's degree completion on high school GPA
and SAT score. Bivariate regression results show that, by themselves, GPA and test scores are related to
bachelor's degree completion, where a one standard deviation increase results in a 137% and 118%
increases in the odds of earning a bachelor's degree within six years, respectively. Comparisons of the
AICc and Pseudo R’ statistics showed that the model including GPA fits the data better than the highest
test score model.
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confidence interval from Model 1. Conversely, the parameter estimate for GPA increased from
91% to 96% higher odds, but this increase is within its 95% confidence interval from Model 1.

The changes in the test score coefficient suggest that student background variables explained a
larger portion of the SAT score/completion relationship than the GPA/completion relationship.

Of the additional student characteristics added in Model 2, SES and educational
aspirations were statistically significant. After controlling for the other factors in the model,
students with one standard deviation higher SES had 43% greater odds (p<.001) of completing a
bachelor's degree within six years of high school graduation. Additionally, students who aspired
to earn a bachelor’s degree or higher, compared to those with aspirations of less than a
bachelor’s degree, had significantly higher odds of completing a degree. Minority status and
gender were not significant predictors of completion after holding other factors constant.

Model 3 included college and state characteristics. Including these predictors reduced
the size of the coefficient on SAT score from 44% to 27% higher odds, again outside of the 95%
confidence interval from Model 2. The coefficient on GPA increased slightly from 96% to 97%
higher odds. Including college and state characteristics also slightly reduced the coefficient on
SES from 43% to 40% higher odds and completely accounted for the relationship between
educational aspirations and completion. Model 3 had the best fit of all models according to the
AICc and pseudo R? statistics.

Of the college and state characteristics, private for-profit control, the institution's
student-to-faculty ratio, percentage of part-time students, and the percent of state enrollment
in two-year colleges and in private colleges were all statistically significant (p<.001) after
controlling for other factors. Compared to public institutions, students attending private-for-

profit institutions have a 35% lower odds of completion. A one unit increase in the student- to-
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faculty ratio was associated with 3% lower odds of completion. A one percentage point increase
in part-time students enrolled at an institution was associated with 2% lower odds of
completion. A one percentage point increase in state enrollment in two —year colleges and
private institutions was associated with a 1% and 2% higher odd, respectively. Although the
college and state characteristics had statistically significant relationships with completion, their
practical significance was minimal. With the exception of attending a for-profit institution, the
marginal effects of the college and state characteristics were qualitatively small compared to
student characteristics.

In summary, | found that high school GPA and SAT scores were strong predictors of
college completion after controlling for student and college background characteristics. Higher
GPA and higher test scores led to higher odds of completing a bachelor’s degree within six years.
However, the relationship between GPA and completion was stronger than the relationship
between SAT score and completion. SES and college characteristics also predicted completion—
the more family and college resources higher the odds of earning a bachelor’s degree. SES also
explained a portion of the SAT/completion relationship, but not the GPA/completion
relationship. There were no differences in the odds of completion between minorities and
whites or between students in public and private institutions after accounting for academic

achievement, background, and institutional characteristics.

Step 2
This step estimated the relationship between student academic achievement,
background characteristics, college, and state characteristics and the intermediate outcome of
transferring institutions at least once. | used the same model sequence to analyze the

relationships between academic achievement, other background characteristics, and transfer as
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I did in Step 1. In the first model, | combined both high school GPA and SAT scores to examine
their unique contributions. Controls for high school background characteristics were included in
Model 2, and Model 3 expanded on the controls by adding college and state characteristics.
Results are reported in Table 4.5.

Results from Model 1 showed that high school GPA and SAT test score significantly
predicted transferring (p<.001). A one standard deviation increase in high school GPA was
associated with 17% lower odds of transferring (p<.001), controlling for SAT score. Controlling
for high school GPA, a one standard deviation increase in SAT score was associated with 24%
lower odds of transferring (p<.001). That is, students with higher academic achievement were
more likely to remain at the first institution they attended. A comparison of the AlCc and pseudo
R? statistics indicated that including high school GPA and SAT score slightly improved model fit
and predictive ability compared to the intercept-only model.

When student background characteristics were included in Model 2 the parameter
estimate for high school GPA changed slightly from 17% to 20% lower odds, while the estimate
for SAT score remained the same. Additionally, the minority indicator was statistically significant
(p <.001), demonstrating that minority students have 27% lower odds of transferring compared
to white students, after accounting for other characteristics. Compared to female students,
male students had 12% lower odds of transferring (p <.10), controlling for other factors.
Including student background characteristics slightly reduced the AlCc statistic, but did not
change the pseudo R?, compared to Model 1.

Including college and state characteristics in Model 3 reduced the parameter estimate

for SAT score from 24% to 22% lower odds of transferring per standard deviation increase and
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the parameter estimate for GPA did not change. The estimate for minority students also
decreased from 27% to 23% lower odds of transferring, compared to whites. Students attending
private non-profit institutions were more likely to transfer compared to students attending
public institutions (p<.05). The student-to-faculty ratio and degree related expenditures per
student were also found to have a negative relationships with transferring (p<.001), but the
relationship were practically small. Controlling for other factors, a one thousand dollar increase
in expenditures is related to a 2% lower odds of transfering and a one unit increase in the
student to faculty ratio is associated with 5% lower odds of transferring. The Model 5 fit the
data the best out of all according to the AICc statistic, but the Pseudo R? changed by only 0.01
points compared to the intercept-only model.

Step 2 demonstrated that academic resources predicted transferring. Students with
higher levels of academic achievement were less likely to transfer. Additionally, controlling for
student background, college, and state characteristics did not explain meaningful portions of the
relationship between academic achievement and college experiences. Minority students and
male students were significantly less likely to transfer than white students, controlling for other
factors. Finally, students from private non-profit institutions were more likely to transfer than

students at public institutions, after controlling for other factors.

Step 3
Step 3 identifies the direct relationships between student academic achievement, high
school background factors, college factors, and state factors, net of their effects through
transferring. This step builds on Step 1, Model 3, where | modeled bachelor's degree
completion controlling for the full set of student academic resources, background

characteristics, college characteristics, and state characteristics. In Step 3, | include the
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Table 4.6
Logistic Regression Results for Bachelor's Degree Completion, Controlling for Transfer

Model 1 Model 2
Marginal Odds sig Confidence ~ Marginal Odds sig Confidence
Effect® Ratio ’ Interval Effect® Ratio ’ Interval
Intercept -0.03 0.88 0.50 1.56 0.02 1.09 0.61 193
Academic Achievement
HS GPA 0.16 1.97 ¥ 1.82 2.14 0.16 1.93 ¥k 178 210
SAT score 0.06 1.27 ¥ 116 1.39 0.05 124  ** 114 136
Student Characteristics
Minority 0.00 0.99 0.84 1.15 -0.01 0.96 0.82 1.12
Male -0.01 0.96 0.85 1.09 -0.01 0.95 0.84 1.07
SESb 0.08 140 *** 1.27 1.55 0.08 1.40 ¥k 127 155
Educational aspirations
Bachelor's (ref. less than a bachelor's) 0.07 1.32 094 1.85 0.07 134 ~ 0.96 1.88
More than a bachelor's (ref. less than a bachelor's) 0.05 1.21 0.86 1.69 0.05 1.21 0.87 1.71
College Characterisitics
Control
Private non-profit (ref. public) 0.00 1.01 0.85 1.19 0.01 1.03 0.87 1.22
Private for-profit (ref. public) -0.10 065 * 0.43 0.98 -0.11 064 * 0.42 0.96
Total enrollment (in thousands) 0.00 1.00 099 1.01 0.00 1.00 0.99 1.01
Degree-related expenditures per student (in thousands $) 0.00 1.00 1.00 1.00 0.00 1.00 0.99 1.00
Student/faculty ratio -0.01 0.97 *** 095 0.98 -0.01 096 *** 094 0.98
Percentage of undergraduates that are minority 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00
Percentage of undergraduates that are part-time 0.00 0.98 *** 0.98 0.99 0.00 0.99 *** 098 0.99
State Characteristics
Percent of state PSE” in two-year colleges 0.00 101 ** 101 1.02 0.00 101 ** 101 1.02
Percent of state PSE®in private colleges 0.01 102 ** 102 1.03 0.01 102 *** 102 1.03
College Experience
Transfer -0.19 046 ** 040 0.54
Postsecondary Institutions N 1,250 1,250
Within-institution correlation 0.02 0.02
Student N 5,350 5,350
Log Likelihood -3,264 -3,216
Psuedo R 0.16 0.17
Alcc® 6,562.49 6,468.79
Error Rate 0.29 0.28
% decrease in error rate® 0.24 0.26
Sensitivityf 0.84 0.84
Specificity® 0.51 0.52

~p<.10. *p<.05.%*p<.01. ***p<.001. Notes: (a) The marginal effects represent the change in the probability of completion for a 1 unit
increase in X, for individuals with an average probability of completion (0.59). (b) SES is standardized on the full sample of high school
seniors. (c) Postsecondary enrollment. (d) AlCc is a model fit statistic that corrects for sample size and the number of covariates, smalleris
better. (e) The error rate is the percentage of predictions that are incorrect. The percentage decrease in error rate is obtain by comparing
the error rate for a particular model with the error rate for the intercept only model. (f) Sensitivity is the proportion of bachelor's degree
completers which are correctly identified. (g) Specificity is the proportion of those who did not complete a bachelor's which are correctly
identified.

intermediate outcome of transfer and test if including transfer as a predictor resulted in any
changes to the academic achievement parameters.
The results, as pictured in Table 4.6 showed that the experience of transferring was a

significant predictor of college completion. Controlling for all other variables, students who
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transferred had a 54% lower odds (p<.001) of earning a bachelor’s in six years compared to
those who did not transfer. After including transfer as a predictor, the parameter estimates of
GPA and SAT score decreased from 97% to 93% higher odds and from 27% to 24% higher odds,
respectively. Estimates for percent of undergraduates that are part-time, private for-profit
institutions, and student-to- faculty ratio also changed slightly to reflect lower odds of
completion.

In summary, Step 3 illustrates that the components of academic achievement are large,
significant predictors of bachelor’s degree completion compared to other variables. Controlling
for the college experience of transferring did not produce meaningful changes in the
completion/GPA and completion/SAT score relationship. This result suggests that college

transferring is a weak mediator of the completion/academic achievement relationship.

Research Question #3

To what extent does transferring colleges mediate the relationship between
bachelor’s degree completion and high school academic achievement within six years for
students in the 2004 senior cohort?

In this section, | combine the results of the regression models to create a path analysis
as described in Chapter 3. Using path analysis, the total effects of academic achievement can be
separated into direct and indirect effects. The path analysis reveals if the components of
academic achievement on their own are directly related to completion (i.e. direct effects), or if
transferring is the mechanism by which academic achievement measures are related to
completion (i.e. indirect effects). Figure 4.6 depicts the hypothesized path by which academic
achievement affects bachelor’s degree completion, after controlling for student background,

college, and state characteristics. First, | use the results from the regression models in the

91



previous section to identify the total effect of high school GPA and SAT scores on bachelor’s
degree completion. Second, | use the results from the previous section to calculate the direct
and indirect effects of high school GPA and SAT scores on bachelor’s degree completion. Lastly,
| partition the total effect of high school GPA and SAT scores on bachelor’s degree completion

into their direct and indirect (via transferring) effect on bachelor’s degree completion.

Total Effect
To identify the total effect | use the results from Model 1 from Step 3, the regression of
the bachelor’s completion in six years on student academic achievement and the controls
variables, before accounting for transfer. This model estimates the total effect of academic
achievement, controlling for other factors. For example, the coefficient on GPA from Model 1,
Step 3 is interpreted as the change in the odds of completing a bachelor’s degree in six years for
a one standard deviation change in GPA, controlling for test score, background, college, and
state characteristics.
Figure 4.6 depicts the three sets of relationships needed to partition the total effects
into direct and indirect effects. They are:
1. The relationships between the academic achievement and transfer (i.e. the mediating
variable).
2. The relationships between transferring and bachelor’s degree completion.
3. The direct relationship between academic achievement and bachelor’s degree
completion.
The direct effects of academic achievement are depicted via the horizontal line
connecting high school GPA and SAT score to bachelor’s completion. The indirect effects follow

the lines from the academic achievement variables, through transfer, and on to bachelor’s
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completion. Results of the path analysis are also presented in Table 4.7.

TRANSFER
-0.12
—0.16
-0.13
HS 0.34 >
GPA
BA
DEGREE

SAT >

SCORE 0.12

Figure 4.6. Path analysis of the direct and indirect effects of academic achievement on
bachelor’s degree completion through the transfer pathway.

Note: Estimates shown control for student background, college, and state characteristics (not
pictured).

Table 4.7
Model Estimates for the Path Analysis of Academic Achievement®
Consequent
M ; (Transfer) Y (Bachelor's Degree)
Antecedent Coefficient ~ SE Coefficient SE
X; (HSGPA) a; -0.12%** 0.03 c’gpab 0.34*** 0.02
X (SAT score) as -0.13***  0.03 Crest 0.12%** 0.02

M ; (Transfer) b; -0.16*** 0.02

Note: ~p<.10. *p<.05.*¥*p<.01. ***p<.001. (a) Coefficients are standardized and reported in log odds.
Results have been adjusted for path analysis with dichotomous mediators and outcomes (Kenny, 2013;
MacKinnon & Dwyer, 1993). Estimates shown control for student background, college, and state
characteristics. (b) Total effect of GPA Cgpe = 0.35%** (c) Total effect of Test score Crest = 0.13***.

Source: National Center for Education Statistics, Education Longitudinal Study of 2002.
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Interpretation of the Path Analysis

Indirect Effects

As can be seen in Figure 4.6 and Table 4.7, one standard deviation increases in high
school GPA and SAT score were negatively related to transferring, and transferring was
negatively related to completing a bachelor’s degree. Each component of academic
achievement has a positive indirect effect on college completion that operates through the
transfer pathway.

High school GPA had a small, positive indirect effect when operating through transfer.
The indirect effect encompasses the pathways from GPA to transfer and from transfer to
completion, both of which are negative. Because students with higher GPAs were less likely to
transfer, and transfers students are less likely to complete, the indirect effect of GPA through
the transfer pathway is positive. The magnitude of the indirect effect was calculated by
multiplying the coefficients for each of the path sections (from GPA to transfer and from
transfer to the outcome). Students with one standard deviation higher GPAs were be less likely
to transfer than those with lower GPAs (a; =-0.12, p<.001), and students who transfer were less
likely to earn a bachelor’s degree within six years of high school graduation (b; = -0.16, p<.001).
All else being equal, those students with one standard deviation higher GPAs were significantly
more likely (a;b; = 0.02, 95% CI [0.03, 0.01]) to earn a bachelor’s degree within six years of high
school graduation as a result of GPA’s effect on staying at one institution which, in turn,
positively affected completion.

SAT score also has a small, positive indirect effect when operating transfer. The
magnitude of the indirect effect was calculated by multiplying the coefficients for each of the

path sections (from SAT test score to transfer and from transfer to the outcome). Students with
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one standard deviation higher SAT scores were less likely to transfer than those with lower test
scores (a; =-0.13, p<.001), and students who transfer were less likely to earn a bachelor’s
degree within six years of high school graduation (b; =-0.16, p<.001). All else being equal, those
students with one standard deviation higher SAT scores were significantly more likely (a,b; =
0.02, 95% CI [0.03, 0.01]) to earn a bachelor’s degree within six years of high school graduation
as a result of tests score’s effect on staying at one institution which, in turn, positively affected

completion.

Direct Effects

The results also indicated that high school GPA and SAT score had positive direct effects
on completion independently of their effects through the transfer pathway (¢’yp,= 0.34, p =
<.001; ¢’test= .12, p = <.001). In other words, students with one standard deviation higher high
school GPAs were more likely to earn a bachelor’s degree after controlling for SAT score,
transfer status, student background, college, and state characteristics into consideration.
Furthermore, students with one standard deviation higher SAT scores were more likely to earn a
bachelor’s degree after taking into account high school GPA and the other factors.

Overall, both high school GPA and SAT score had positive, significant direct relationships
with collect completion. High school GPA had a larger direct effect on college completion than
SAT score, controlling for other variables. Transfer was a significant mediator of the relationship
between academic achievement and completion, but it did not completely mediate the
relationship. About 6% of the total effect of GPA was mediated by transfer, compared to 15% of
the total effect of SAT. The results indicate that transfer is not the only pathway by which

academic achievement is related to bachelor’s degree completion.
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Chapter 5
CONCLUSION
This chapter reviews the purpose and findings from this study, as well as discusses their
implications for policy, practice, and future research. The purpose of this dissertation was to
examine the changes (or lack thereof) in the college pipeline and to analyze the relationship
between high school academic achievement and bachelor’s degree completion for students

enrolling on-time in four-year institutions. The objectives of the study were to:

1. Examine if the education pipeline leading to bachelor’s degree completion has
changed over time, if the characteristics of students enrolling on-time in a four-
year institutions have changed, and if students’ characteristics differ by college

experience;

2. Explore the relationship between bachelor’s degree completion and high school
academic achievement after accounting student, institutional, and state

characteristics and student experiences in college; and

3. Examine to what extent the experience of transferring colleges mediates the

bachelor’s degree completion/academic achievement relationship.

In the second chapter, | reviewed the literature on predictors of college completion and
found that there are very few studies of changes in the education pipeline and the population of
students enrolling in four-year colleges over time. However, | did find a theoretical literature
and empirical research on the relationship between college completion and student,
institutional, and state factors. | based my conceptual model on this literature. The conceptual

model illustrates that college experiences mediate the relationship between college completion
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and student-level factors like academic achievement. However, | could not find any studies that
tested to what extent college experiences like transfer mediated the relationship between
college completion and high school academic achievement. This dissertation is the first to

address this gap.

The third chapter outlined the data, sample, and analytic methods used in this study.
Utilizing data from two nationally representative, longitudinal studies of high school students
(ELS:2002 and NELS:88), | planned to first describe the college pipeline and the population of on-
time four-year college enrollees over time, then create a series of logistic regression models

which test the relationship between bachelor’s degree completion and academic achievement.

The fourth chapter addressed the each of the three research objectives. | conducted a
descriptive analysis of the college pipeline for high school seniors in the ELS:2002 and NELS:88, a
descriptive comparison of the population of on-time four-year college enrollees from 2004 and
1992, and examined the college experiences of students from the 2004 cohort that enrolled on-
time in a four-year college. | also conducted a series of logistic regressions that modeled the
relationship between bachelor’s degree completion and academic achievement. The results of
the regression models were used to construct a path analysis that decomposed the relationship
between academic achievement and bachelor’s degree completion into the direct and indirect

components via the transfer pathway. The results of the analyses are highlighted below.

Summary of Findings and their Implications
The 2004 senior cohort had a lower six year graduation rate, but earned more bachelor’s
degrees overall, compared to the 1992 senijor cohort. The college pipeline shows changes
between 1992 and 2004. A larger number of students were high school seniors in 2004 (2.8
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million) than in 1992 (2.5 million). A greater percentage of high school seniors in the 2004 senior
cohort graduated high school compared to the 1992 senior cohort (94% versus 86%). A greater
percentage of the 2004 senior cohort eventually enrolled in college (90% versus 88%). However,
a smaller percentage of the 2004 senior cohort enrolled in college on-time compared to the
1992 cohort (80% versus 86%), which implies an increase in share of students in the later cohort
delaying enrollment. Of students that enrolled in college on-time, a larger percentage of the
2004 senior cohort enrolled in four-year institutions (67% versus 63%), but a smaller percentage
graduated within six years (59% versus 64%). Despite the lower graduation rate, more students
from the 2004 senior cohort earned a bachelor’s degree than in the 1992 senior cohort (672,000

versus 650,000).

The characteristics of students enrolling on-time in a four year college changed between
1992 and 2004. Descriptive analyses suggested that on-time four-year college enrollees from
the 2004 senior cohort had different college experiences, academic preparation, and
background characteristics than the 1992 senior cohort. A smaller fraction of 2004 senior cohort
members transferred colleges compared to the 1992 cohort (17% versus 22%), but a slightly
larger fraction enrolled part-time (4% versus 3%). In terms of academic achievement, college
participants in 2004 had a better high school GPA (3.21 versus 3.04), but statistically similar SAT
scores compared to those in 1992. They also had different demographic characteristics, in the
ELS sample, students were more likely to be minority (30% versus 23%), lower SES (0.33 versus
0.40), and have higher educational aspirations than students in 1992 (97% aspired to a

bachelor’s degree or higher compared to 95%).
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The college characteristics of an average student also changed. ELS:2002 sample
members were less likely to attend private non-profit schools (29% versus 33%) and more likely
to attend private for-profit institutions (3% versus 0%) than in the NELS:88. An average student’s
college in 2004 was likely to have a larger enrollment (11,900 versus 10,460), fewer part-time
students (17% versus 19%), more minority students (27% versus 23%), and a smaller student-to-
faculty ratio (13 versus 21) compared to the college characteristics of an average student in
1992. The percent of state postsecondary enrollment in two-year institutions and private

instructions remained similar across time.

Enrolling full-time in one institution and transferring were the most common experiences
for high school graduates who enroll on-time in a four-year college. The most common
experience among on-time four-year college enrollees in 2004 was full-time enrollment in one
institution (80%), followed by enrolling full-time and transferring (16%), enrolling part-time in
one institution (3%), and enrolling part-time and transferring (1%). Students who enrolled in one
institution full-time completed a bachelor’s degree at higher rates than other groups (65%), and
had the highest levels of academic achievement (3.26 HS GPA and 1,081 SAT score), SES (0.36),
and educational aspirations (97% aspired to a bachelor’s degree or higher). These students were
also more likely to be female (55%) and white (71%). Part-time students had the lowest levels of
bachelor’s degree completion (12%), academic achievement (2.69 HS GPA and 906 SAT score),
SES (-0.01), and educational aspirations (90% aspired to a bachelor’s degree or higher), overall.

They were also more likely to be men (57%) and minorities (38%).

The college characteristics of average students differed by their college experiences.

Part-time students were more likely to attend public institutions (80%), colleges with larger
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undergraduate enrollments (12,370), less financial expenditures per student ($12,130), and
larger student-to-faculty ratios (18). Part-time students attended colleges whose student bodies

were composed of more part-time students (34%) and minority students (30%).

Transfer students were most likely to come from public four-year institutions and were
most likely to switch to public two-year institutions. The majority of transfer students from four-
year institutions attended public colleges as their first institution (67%), followed by private non-
profit colleges (31%) and private for-profit colleges (3%). For the second institution they
attended, transfer students were most likely to move to public two-year institutions (47%),
followed by public four-year institutions (35%), private non-profit four-year institutions (12%),
and private for-profit four-year institutions (3%). The sector of institution a student transferred
to was related to where the student began. Students who began in public and private for-profit
colleges were most likely to transfer to public two-year institutions, whereas students who

began in private non-profit colleges were most likely to transfer to public four-year institutions.

High school GPA predicted bachelor’s degree completion better than SAT score. Overall,
bachelor’s degree completion had a stronger relationship with high school GPA than SAT score.
While, both high school GPA and SAT score were positively related to bachelor’s degree
completion, high school GPA was a stronger predictor. Controlling for student background
characteristics, such as minority status, gender, SES, and educational aspirations explained a
significant portion of the SAT score relationship with completion. These same control variables
did not explain a meaningful amount of the high school GPA relationship with completion.
Furthermore, including college and state characteristics further explained the SAT

score/completion relationship, but not the GPA/completion relationship.
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In addition to academic achievement, SES, and the percent of state enrollment in two
year colleges and in private institutions were also positively associated with higher odds of
completion. Increases in student-to-faculty ratio and the percentage of part-time
undergraduates, as well as attending a for-profit institution were related to lower odds of
completion. There were no differences in completion between minority and white students and

students attending public and private institutions after taking other variables into account.

SAT score predicted transferring better than high school GPA. Overall, transferring had a
stronger relationship with SAT score than with high school GPA. In general, students with higher
academic achievement were less likely to transfer. Controlling for student, institutional, and
state characteristics did not produce a meaningful change in the size of the academic

achievement/completion relationship.

Additionally, minority students had lower odds of transferring, compared to whites,
after controlling for other factors. Institutional characteristics were also related to the odds a
student transfers. Compared to students attending public institution, students at private non-
profit institutions had higher odds of transferring. Controlling for other factors, increases in the
student-to-faculty ratio and in the amount of degree-related expenditures per student were

related to lower odds of transferring.

Transferring from a four-year institution lowers the odds a student completes a
bachelor’s degree. Overall, transferring was related to lower odds of completing a bachelor’s
degree. Students who transfer were less likely to complete a bachelor’s degree within six years

compared to students who stay at one institution. Including transfer in the regression models

101



also explained a small, but significant amount of the completion/academic achievement

relationship.

Transferring is a weak mediator of the academic achievement/completion relationship.
Transferring was a weak mediator of the relationship between bachelor’s degree completion
and academic achievement. Results from the path analysis indicated that transferring
significantly mediated the completion/GPA relationship. However, it mediated only 5.7% of the
total effect of GPA, making it a weak mediator. Transferring also significantly mediated the
completion/SAT score relationship. Transferring mediated 15.4% of the total effect of SAT score.
In summary, the indirect effects of academic achievement through the transfer pathways were
relatively weak compared to the total effects and the direct effects of academic achievement on

completion.

Limitations of the Study
While one of the strengths of this dissertation was its use of two nationally
representative data sets, there were some challenges with using these data sets. The number of
consistent and comparable variables across each study is relatively small. Additionally, missing
data, small inconsistencies in the definition of the high school senior cohort, and the exclusion

of students that delay enrollment in college diminish the generalizability of the study.

One of the limitations of the ELS:2002 is that there is not much information on the
academic and social experiences of students once they are in college, and very little of this
information is consistent or comparable with previous nationally representative studies. Having
a more detailed picture of student’s experiences on campus and at multiple time points could
shed light on other mechanisms related to college completion.
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Contributions of the Study
This study contributed to the literature on college completion in several ways. First, it
examined college completion in the context of a high-school to college pipeline and it utilized
using a new nationally representative data set to replicate prior analyses. Furthermore, it
examined transfer students at four-year institutions and where they go. Finally, this study
explored the mechanism by which academic achievement in high school relates to bachelor’s
degree completion. The findings contribute to gaps in the literature on college completion and

may also be useful for policymakers and practitioners.

First, this study looks at how the education pipeline for high school seniors has changed
between 1992 and 2012. As such it provides a useful comparison for other researchers looking
at the education pipeline today and its history. There were some promising changes from the
1992 to the 2004 cohorts, such as a larger percentage of high school seniors are graduating and
enrolling in any college at some point than ever before. Interestingly, a larger percentage also
delayed their college enroliment by 7 months or more—this change brings up the question,
why? Why are students putting off college and do students who delay enrollment have a lower
completion rate? There are some negative changes as well. Even though a larger percentage of
high school graduates in 2004 enrolled a four-year college on-time, a smaller percentage of
those students actually graduated compared to previous years. While a large emphasis has been
placed on academic preparation’s role in college completion there are undoubtedly other
factors that matter once students are enrolled in a college. If students have higher levels of
academic achievement than previous cohorts, as found in the descriptive analysis, then why are

fewer graduating within six years?
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Another contribution of this study was its focus on transfer students in four-year
institutions. Most research on transferring examines switching from a two-year to a four-year
institution. The descriptive analyses from this study illustrated that most four-year transfer
students attend public and private non-profit institutions. When students transferred from four-
year institutions their most likely destination was a public two-year college, a finding that is
consistent with the negative relationship between transferring and bachelor’s degree
completion. The descriptive results also suggested that students who transferred from private
non-profit four-year institutions were more likely to transfer to public four-year institutions;
however, students who transferred from public four-year and private for-profit four-year

institutions were more likely to transfer to public two-year colleges.

This dissertation also examined transfer as a mechanism by which academic
achievement is related to bachelor’s degree completion. The path analysis showed that students
with lower academic achievement were more likely to transfer, and that those who transfer
from a four-year institution were less likely to earn a bachelor’s degree in six years. However,
this study could not parse out why students were transferring or the characteristics of the
receiving institution. An in-depth analysis of why students choose to transfer from four-year
institutions and the differences between their sending and receiving institution would shine
more light into how transfer works as a mechanism of college completion. More research as to
why recent graduates choose to transfer from a four-year institutions and what their
experiences are after transferring is needed. Additionally, these finding suggest that transfer
may operate differently depending on where the student is transferring from and where

students are transferring to.
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This study also serves as a replication and update of prior research findings on academic
achievement, student, institutional, and state characteristics. For instance, the findings from this
study support prior research (Rothestein, 2004; Bowe & Bok, 1998; Bowen et al., 2009) findings
that the relationship student background characteristics partially explain the completion/SAT
relationship. Additionally, adding in the institutional characteristics of the first institution
attended also explained part of the completion/SAT relationship. This suggests SAT on its own is
explaining some of the variation in completion that is due to the type of institution attended, its
financial resources, and the campus social environment. Furthermore, the finding that state
characteristics, such as the percent of postsecondary enrollment in two-year and in private
institutions, builds upon Titus (2009) findings that these state characteristics are related to

bachelor’s degree production.

Policy Implications
This study has several policy implications. First, framing the study with a pipeline
perspective is relevant given the current policy context focuses on making sure students are
prepared for college and careers. Taking an education pipeline perspective to understand
college experiences and completion as key transition points that are related to, and not
separate from high school, is necessary in the current policy environment. The pipeline view has
potential to break down the historical divide between K-12 and higher education since both

sectors must work together to make progress on the current policy agenda.

The second policy implication is that both high school GPA and SAT score are strong
predictors of college completion. High school GPA maintains the strongest relationship with

college completion after taking into account standardized test scores, student background,
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institutional, and state factors. As more institutions move towards test optional admissions
policies, this study and others have shown that high school GPA can be used as a reliable
predictor of the chances students will complete. This knowledge is particularly useful in the first
semester a student enrolls, before college grades have been recorded. Furthermore, when
institutions do admit students with lower high school GPAs, policies could be enacted to engage
those students with academic and social supports for the transition to college. Although SAT
score is closely related to student background and institutional characteristics, the evidence
from this study suggests that SAT scores remained predictive of student outcomes after
accounting for high school GPA, as well as student, institutional, and state factors. These
findings suggest that GPA and SAT scores measure qualities that are distinct from each other, as

well as from other factors.

Another implication is that not all transfer students are alike. Previous research has
shown that students who transfer from two-year to four-year institutions are more likely to
graduate than students with similar characteristics that began at four-year institutions. This
study presented a unique look at students who began in four-year institutions and found that
about 17% of them transfer institutions at least once. This study found that, controlling for other
factors, transferring from a four-year institution reduced students’ odds of completion. Colleges
could use this information to identify the two groups of transfer students and engage them in

different ways.

Lastly, there are many intervening policies that could effects students’ probability of
completing. Policies such as financial aid, tuition, articulation agreements, and high school

graduation requirements, are set at the state level. Unfortunately this information could not be
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incorporated in this study because the ELS: 2002 does not have an appropriate sampling design
to support state by state analysis. How policy differences across states or changes of policies
within a state affect completion is a promising direction for new research and to unpack some of
the findings in this study. For instance, the finding that an increase in the percentage of state
postsecondary enrollment in two-year institutions improves the odds of bachelor’s completion
may be related to dual enrollment programs in states with large two-year institution enroliment.
Or perhaps this finding is indicative of overall state investment in higher education. Although
the relationship is small compared to academic achievement, its existence merits further

attention.

Conclusion

This study provides a historical look at the educational pipeline on the national level,
and provides a useful comparison point for states. The results indicate that high school GPA and
SAT score are both related to college completion, but high school GPA has the strongest
relationship. Not only does academic achievement matter, but so do experiences along the
education pipeline. This study also shows that transferring from a four-year institution lowered
the odds a student completed a degree. One of the current goals of policymakers and
practitioners is to increase the educational attainment at the national, state, and local levels.
This study provides an illustration of how students’ progress through the pipeline and examines
the factors related to their educational attainment, or lack thereof. It demonstrates that
studying student transition between high school and college completion provides useful
information to policymakers and practitioners about where the holes in the education pipeline

and what might be done to repair them.
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APPENDIX

Table A.1

ELS:2002 4-Year Analytic Sample Members - Bachelor's Degree
Completers by Time to Degree

Completed a Did not complete a

bachelor'sin 6 years bachelor'sin 6years Total
% 90.4% 9.6% 100%
Weighted N 691,990 73,610 765,600
N 3,300 320 3,620

Notes: Analytic sample consists of on-time 4-year college
enrollees with complete outcome data.

Source: National Center for Education Statistics, Education
Longitudinal Study of 2002.
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Table A.2
NELS:88 4-Year Analytic Sample Members - Bachelor's Degree
Completers by Time to Degree

Completed a Did not complete a
bachelor'sin 6 years bachelor'sin 6 years Total
% 93.5% 6.5% 100
Weighted N 651,670 45,090 1,013,620
N 940 220 430

Notes: Analytic sample consists of on-time 4-year college
enrollees with complete outcome data.

Source: National Center for Education Statistics, National
Education Longitudinal Study of 1988.
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Table A3

Comparison of ELS:2002 Student Characteristics: On-time Enrollment Versus Delayed® Enrollment in a 4-Year College b

4-Year On-Time Enroliment 4-Year Delayed Enroliment Mean
Mean SD % Missing Mean SD % Missing Differenc
Outcome Measure
Primary Outcome - Degree Attainment
Earned a bachelor's within 6 years of HS graduation 0.59 0.49 0.0% 0.14 0.35 0.0% 0.45
Intermediate Outcomes - College Experiences
Transferred 0.17 0.38 0.0% 0.14 0.34 0.0% 0.04
Part-time enrollment* 0.04 0.20 0.0% 0.28 0.45 0.0% -0.24
Student Characteristics
Academic Achievement
HS GPA (0-4.0) 321 0.55 6.4% 2.68 0.58 8.4% 0.53
SAT test score (400-1600) 1,068.54 182.79 8.9% 938.03 164.98 31.6% 130.51
Background Characteristics
Minority 0.30 0.46 0.0% 0.42 0.49 0.0% -0.12
Male 0.45 0.50 0.0% 0.53 0.50 0.0% -0.07
SES® 0.33 0.67 0.0% 0.03 0.69 0.5% 0.30
Educational Aspirations (1-3) 8.7% 13.0%
Less than a bachelors (Ref) 0.04 0.19 - 0.11 0.32 -0.07
Bachelors degree 0.39 0.49 - 0.51 0.50 -0.13
More than a bachelors 0.57 0.49 - 0.37 0.48 0.20
Institutional Characteristics 0.00
Control (1-3) 0.1% 0.5%
Public (Ref) 0.68 0.47 - 0.66 0.47 0.02
Private non-profit 0.29 0.46 - 0.23 0.42 0.06
Private for-profit 0.03 0.16 - 0.10 0.31 -0.08
Total enroliment 11,946.00 9,989.00 0.8% 11,846.00 11,560.78 2.8% 100.00
Degree related expenditures (In millions $)° 276.95 325.08 2.4% 181.61  251.94 3.7% 95.34
Degree related expenditures per student (in thousands $)° 23.61  25.43 2.4% 15.45 11.66 3.7% 8.15
Percentage of undergraduates that are part-time 0.17 0.14 2.0% 0.30 0.22 6.5% -0.13
Percentage of undergraduates that are minority 0.27 0.22 0.8% 0.32 0.27 2.8% -0.06
Student-to-faculty ratio 13.63 8.80 46.7% 16.11 9.22 44.2% -2.48
State Characteristics
Percent of state PSE' enrollment in 2-year institutions 0.41 0.12 0.1% 0.39 0.12 0.0% 0.02
Percent of state PSEf enrollment in private institutions 0.18 0.10 0.1% 0.16 0.10 0.0% 0.02
Sample N 5,350 220

*p <.05.%*p <.01.***p <.001. Notes: Analytic sample consists of on-time 4-year college enrollees with complete outcome data. Sample N is
unweighted, Mean and SD are weighted. (a) Delayed enroliment is defined as enrolling in college seven months or more after high school
graduation. (b) Comparisons are made before imputation. (c) Enrolled part-time at the first institution the student attended. (d) SES is
standardized on the full sample of high school seniors. (e) 2014 dollars. (f) Undergraduate postsecondary enrollment. Sources: National
Center for Education Statistics, Education Longitudinal Study of 2002.
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Table A.5

Logistic Regression Bivariate Analyses Results for Bachelor's Degree Completion

Intercept Only Model Model 1 Model 2
Marginal Odds Confidence ~ Marginal Odds Confidence  Marginal Odds sig. Confidence
Effect’ Ratio Interval Effect’ Ratio Interval Effect’ Ratio Interval

Intercept 0.09 146 *** 138 154 0.09 145 *** 137 153 0.10 154 ** 145 1.63
Academic Achievement

HS GPA 0.22 243  **x 228 260

SAT score 0.20 225 *** 210 240
Postsecondary Institutions N 1,250 1,250 1,250
Within-institution correlation 0.10 0.05 0.03
Student N 5,350 5,350 5,350
Log Likelihood -3,883 -3,456 -3,534
Psuedo R’ - 0.11 0.09
Alcc® 7,767.85 691578 7,071.04
Error Rate 0.38 031 033
% decrease in error rate” - 0.18 0.13
Sensitivity® 1.00 0.83 0.81
Specificity® 0.00 0.45 0.44

~p<.10. *p<.05.¥*p<.01. ***p<.001. Notes: (a) The marginal effects represent the change in the probability of completion for a 1 unitincrease in
X, for individuals with an average probability of completion (0.59). (b) AlCcis a model fit statistic that corrects for sample size and the number of
covariates, smaller is better. (c) The error rate is the percentage of predictions that are incorrect. The percentage decrease in error rate is obtain
by comparing the error rate for a particular model with the error rate for the intercept only model. (d) Sensitivity is the proportion of bachelor's
degree completers which are correctly identified. (e) Specificity is the proportion of those who did not complete a bachelor's which are

correctly identified.

Source: National Center for Education Statistics, Education Longitudinal Study of 2002.
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Table A.6

Logistic Regression Bivariate Analyses Results for Transferring

Intercept Only Model Model 1 Model 2
Marginal Odds Confidence ~ Marginal Odds Confidence ~ Marginal Odds Confidence
Effect® Ratio Interval Effect® Ratio Interval Effect® Ratio Interval

Intercept -0.22 021 *** 019 0.22 -0.22 020 ** 019 0.22 -0.23 020 *** 019 0.1
Academic Achievement

HS GPA -0.05 072 *** 067 077

SAT score -0.05 068 *** 0.63 0.73
Postsecondary Institutions N 1,250 1,250 1,250
Within-institution correlation ~ 0.03 0.02 0.02
Student N 5,350 5,350 5,350
Log Likelihood -2,643 -2,597 -2,588
Psuedo R’ - 0.02 0.02
AlCc® 5,287.22 5,197.89 5,179.45
Error Rate 0.16 0.16 0.16
% decrease in error rate® - 0.00 0.00
Sensitivity* 0.00 0.00 0.00
Specificity® 1.00 1.00 1.00

~p<.10. *p<.05.¥*p<.01. ***p<.001. Notes: (a) The marginal effects represent the change in the probability of transferring for a 1 unit increase
in X, forindividuals with an average probability of transferring (0.17). (b) AICc is a model fit statistic that corrects for sample size and the
number of covariates, smaller is better. (c) The error rate is the percentage of predictions that are incorrect. The percentage decrease in error
rate is obtain by comparing the error rate for a particular model with the error rate for the intercept only model. (d) Sensitivity is the
proportion of bachelor's degree completers which are correctly identified. (e) Specificity is the proportion of those who did not complete a
bachelor's which are correctly identified.
Source: National Center for Education Statistics, Education Longitudinal Study of 2002.
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