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I. Introduction


In recent years, time-to-graduation has been an area of increasing concern for post-secondary educators and administrators.  As Georgia policymakers look to balance the state budget by eliminating any poorly performing programs, eyes have focused on the universities and specifically on those programs that are having a problem graduating their students in a timely manner.  Some universities have decided to offer more distance learning classes, in part, in the hopes that greater scheduling flexibility would result in a faster graduation rate.  However, some of the students that are taking advantage of these online class offerings may be those students who are likely to take a much longer time to complete their program of study.  This paper examines the relationship between online classes taken and the length of time a student requires to graduate, controlling for other academic or demographic characteristics.

The term that has been adopted to represent timely graduation is “Progression.” Progression is measured by the number of consecutive years it takes an individual student to complete a degree.  In Georgia, a student is said to have progressed or made adequate progression if they are able to move through a program of study in six years or less.  According to the Annual Report of the US Department of Education, only fifty-five percent of students in public institutions across the US complete a bachelor’s degree or its equivalent in six years or less
. Longer time to graduation means students pay more for their education through additional fees and higher costs per course-hour. Students also face higher costs through tuition inflation, which has been rising faster than the overall inflation rate. Students also face high opportunity costs associated with not entering the labor market expressed in the value of forgone wages. For universities, slow progression also raises the problem of efficient allocation of scarce educational resources. More faculty and staff hours, class space, and equipment has to be allocated among even greater number of students who may not graduate.  In short, programs with low progression rates are viewed as underperforming and this may impact their budget allocations.
Numerous studies have been conducted on graduation rates, and the consensus is that college progression (timely movement through a program) and student retention (continued enrollment in a program) are affected by both academic and non-academic factors. Among the academic factors, high school grade point average and SAT scores (or other standardized assessment scores) are shown to be highly correlated with the probability of successful graduation (Lotkowski et al. 2004, Aitken 1982).  Graduation rates are strongly correlated with individual characteristics such as race/ethnicity, age (Murtaugh et al. 1999, Gosman et al. 1983), socio-economic status and, for those of lesser means, the availability of financial aid (Lassibille and Gomez 2010). 
 Although much of the current research focuses on retention and graduation rates, there is very little information about the predictors of time-to-degree.  Furthermore, there is currently no information about the impact of online classes on time-to-degree. The purpose of my study is to identify the key determinants affecting the amount of time it takes an individual to earn a bachelor’s degree in business school. The major focus of the study is to analyze the impact of the online learning environment on graduation timing.  By focusing on the timing dimension of the progression question, this research can help identify potential policy measures that may be effective at reducing the length of time in a program.  It can also help predict which students are at the greatest risk of making inadequate progress in a program, and help educators tailor a curriculum to suit their needs.  
With the recent growth in distance-learning classes, the need arises to estimate the impact these class offerings have on progression. Educators claim that online classes are designed to “meet the student demand for more flexible schedule (68 percent), provide access to college for students who would otherwise not have access (67 percent), make more courses available (46 percent), and seek to increase student enrollment (45 percent)”
. Our goal is to test whether distant learning classes help to decrease the time to graduation while controlling for students’ individual demographic and academic characteristics.
This study shows that factors affecting progression differ between mostly full-time and mostly part-time students. Based on the sample of business students at an AACSB-accredited business school at a midsized university, we conclude that mostly full-time students who take online classes and enroll full-time graduate significantly faster.  On the other hand, online classes do not speed up graduation of mostly part-time students. Contrary to conventional beliefs, our findings indicate that students’ aptitudes, measured by SAT scores (math and verbal) and high school grade point average, have minor impact on graduation time of mostly full-time students and no impact for mostly part-time students. However, institutional grade point average, which reflects current performance, has a negative correlation with time-to-degree for both groups of students. Students’ demographic characteristics, gender and race, do play a role in determining progression. The research also looks at the class flexibility of degrees offered by a business school as a potential factor of time-to-completion.
II. Literature Review


Since the length of schooling has not been recognized as a major issue until recently, the majority of early papers focused primarily on drop-out rates and attrition. One example is the study by Gosman et al. (1983) which analyzed discrepancies in drop-out rates and progression patterns between students of different races. The research was based on the sample consisting of fifty-four student from fifteen universities. The study looked at the relationship between race (Black vs. White) and drop-out rates and progression towards graduation. They found that after controlling for SAT scores and mean family income, race appeared insignificant in determining drop-out rates. Black students, however progression rates are lower than White’s. 
By contrast, the more recent papers aimed to identify the determinants of times-to-graduation of university students rather than retention rates. For instance, Lassibille and Gómez (2010) looked at progression of students in forty-six different degree programs at the University of Málaga, Spain. The initial sample consisted of all freshmen matriculated in 1996.  One drawback of the study is that the dataset used in the research included only those students who graduated within eight years from initial enrollment. Students who did not complete their degrees by 2004 were deemed to lack motivation for studying and were left out of the further analysis. The purpose of the study was to distinguish what “pre-enrollment” characteristics (gender, age, matriculation gap, pre-entry exam scores, father’s education and family income) and “enrollment” (financial aid, GPA, employment status) factors had the strongest influence on the length of study. The research revealed that natural abilities expressed in the performance on pre-entry university exams are the predominant factors in determining time-to-degree completion. The authors claimed this relationship to be the most essential conclusion of the study. Interestingly enough, the study showed no statistically significant correlation between institutional grade point average and graduation time. According to the paper, the length of enrollment increased with age, while the matriculation gap turned out to be irrelevant.  Finally, the authors concluded that the most effective way that educators can promote timely graduation is by providing students with financial aid consistently throughout their enrollment. Another limitation of this study is that it did not reflect differences in curriculum; although the sample included students from over forty degree programs, the model did not control for the major of study.
Hakkinen and Uusitalo (2002) examined whether the reform of financial aid conducted in Finland was meeting its goal of shortening time-to graduation. In addition, the  study also looked at the duration of enrollment of the Finnish university students across major fields of study as a function of demographics (age, gender, marital status, number of children), socio-economic status (annual income, duration of employment in months, parents’ earnings and education), and academics (performance on the entry exams). The sample for the study comprised 350,000 graduate and undergraduate students from a variety of Finnish universities. The results revealed that students who began their studies after the reform exhibited moderately higher graduation rates compared to those who were not able to take advantage of the new financial aid system. The authors noted the discrepancies in time-to-graduation among students based on major. Thus, the duration model procedure used in estimation suggested that humanities majors had the highest probability of not graduating on-time compared to students in business, education, engineering, and natural science programs. The lowest “survival” rate in the respective degree programs was recorded among education students.  Other findings indicated that female students graduated faster than males; the presence of children slowed down graduation of male students, but did not affect progression of females. 

The research study by DesJardins et al. (2002) utilized similar variables as the previously discussed studies (demographic, social, and academic factors) and several new ones to control for students’ motivation, “commitment” to the chosen area of study, and “connectedness” to the academic environment. The study measured chances of graduating on-time through estimating the probabilities of drop-outs. Similar to the earlier works, the major short-coming of this study is that it didn’t directly measure the time elapsed until degree completion. The study was based on the sample of 3,070 students from the University of Minnesota-Twin Cities. According to the model, financial aid leads to lower drop-out rations but does no iprove the chances of a student graduating in time. Interestingly enough, students who claimed they were very committed to their majors had higher chances of dropping out at the beginning of the program, and students who felt connected to the academic community were less likely to drop out.

III. Methodology and Data

The model, used in the study, is an ordinary least-squares multiple regression with interaction variables. An OLS regression model assumes a linear relationship between a dependent variable and one or more independent (control) variables. The interaction terms were included in the model to account for the combined (or non-linear) impact of several factors together on the dependent variable.

Two OLS regression models were constructed. The overall model, Model 1, estimates the impact of potential demographic and academic factors on the program duration for the entire sample of students. In addition, since the impacts may vary between mostly full-time and mostly part-time students, we estimate a second model, Model 2, which splits the students into two separate cohorts: those enrolled full-time for at least half of their college career and those who enroll full-time less than fifty percent of their college career.  Separate regressions are then estimated for both cohorts. 

The data for the study was collected from the department of institutional research of a regional university. The original sample consisted of 991 observations (students). Further analysis of the data revealed that fourteen students, included in the sample, were full-time university employees. As an employment benefit, some universities offer staff members the opportunity to take one to two classes per semester at little or no cost. For the purposes of this research, employees who choose to take advantage of the opportunity were not considered representative of the student community and, therefore, were removed from the sample. The final sample comprised 977 students. Among these, 574 were included into the mostly full-time group; the remaining 403 were included into the mostly part-time group. 

Females represent 44% percent of the students in the total sample.  All minority (all non-Caucasian) students combine make up 27% of the sample. The sample of students’ ages ranges from 16 to 47 with a mean of 18.47 years. The median time to graduation is 15 semesters with a range of 32.  Semesters are counted continuously and include summers. The descriptive statistics for the variables used in the models are displayed in Table 1. 


Our study is focused on determining the impact of online classes (independent variable = n_dist) on the length of study (dependent variable=timeNuwg). Since one claim is that distant-learning classes are designed to provide students with greater scheduling flexibility, our null hypothesis is that students who take more online classes (as a percentage of the total number of classes attempted) graduate faster compared to those who take fewer online classes. The interaction variables n-distXPFT is designed to measure the combined impact of being a full-time student and taking distant-learning classes. If both the share of online classes and the share of full-time semesters increase the speed to graduation, the magnitude of the impact of this variable on students’ progression should be both large and positive.

Other independent variables included in the models can be divided into several groups. Demographic factors include age at enrollment, race, gender, and matriculation gap. Previous studies suggest that age is positively correlated with time-to-degree completion (see e.g., Lassibille and Gomez 2010); therefore, We expect the length time in a program of study to increase with age. Matriculation gap is defined as the number of years elapsed between high school graduation and university enrollment. We believe that the presence of such a gap, holding age constant, speeds up graduation, because students who matriculate at an older age have are more motivated to complete their degree on time. Based on the findings of Gosmanet al. (1983), we expect minority students to experience slower progression towards a degree that Whites. 

Math and verbal SAT scores and high school GPA measure students’ aptitudes. On a 200-800 point scale, SAT assesses a combination of students’ preparedness (quantitative skills, writing, and literacy) and innate ability, both of which are critical for their success at college. Likewise, on a 1-4 point scale, high school GPA evaluates students’ academic performance as a factor of natural abilities and persistence in studying. Both SAT scores and high school GPA are predicted to have strong negative correlation with time-to degree completion.

If high school GPA and SAT measure “pre-entry” characteristics, institutional GPA is a 4-point scale indicator of students’ current academic performance. Therefore, we believe that higher institutional GPA will also shorten the length of schooling.

Though full-time status doesn’t guarantee progression through any program, it would be difficult for a student to maintain part-time status for all semesters and make swift progression towards finishing a degree.  As a continuous measure of a students’ status, we included the percentage of full-time semesters (PFT) and the total number of classes attempted (FREQ) into the regression models. Students who take 12 credit hours or more in spring or fall semesters are considered to be full-time students by the university system. We believe that students who take the majority of semesters full-time are more likely to graduate within the “normal” period of time.
Finally, we account for the differences in curriculum across different programs offered in the school of business (Bachelor of Science, Bachelor of Arts, and Bachelor of Business Administration) as a potential factor of the duration of studies.  The different degrees offered have differing amounts of flexibility in courses that can be counted in the respective programs.  The BBA degree is generally viewed as the least flexible in class choice.  The effect on the dependent variable could be either positive or negative.  More flexibility may equate to less structure in the program and more chances for students to make scheduling mistakes or mistakes in class choices.  However, more flexibility may increase the chances of obtaining a class that both fits into the program of study and, thus, speed a student through a program.  There actual direction of the effect is determined by the data.  Table 1 provides the list of variables along with summary statistics for the total sample and for the sub-samples.
	 
	Mean
	Standard Deviation
	Maximum
	Minimum

	
	Total Group
	Mostly full-time (PFT>=50%)
	 Mostly part-time (PFT<50%)
	Total Group
	Mostly full-time (PFT>=50%)
	 Mostly part-time (PFT<50%)
	Total Group
	Mostly full-time (PFT>=50%)
	 Mostly part-time (PFT<50%)
	Total Group
	Mostly full-time (PFT>=50%)
	 Mostly part-time (PFT<50%)

	timeNuwg

	14.71
	13.55
	15.93
	3.69
	3.17
	3.81
	32.00
	32
	31
	8.00
	8.00
	9.00

	PFT

	0.48
	0.65
	0.30
	0.21
	0.12
	0.12
	1.00
	1
	0
	0.00
	0.50
	0.00

	HSGPA

	3.03
	3.05
	3.01
	0.50
	0.50
	0.51
	4.00
	4
	4
	1.67
	1.78
	1.67

	IGPA

	2.87
	2.92
	2.81
	0.45
	0.46
	0.43
	4.00
	4
	4
	1.94
	1.94
	2.02

	FREQ

	52.34
	52.11
	52.58
	8.03
	7.73
	8.33
	99.00
	99
	88
	0.00
	40.00
	0.00

	n_dist

	0.03
	0.03
	0.02
	0.04
	0.04
	0.04
	0.27
	0
	0
	0.00
	0.00
	0.00

	SATM

	505
	510
	499
	65
	63
	65
	720
	700
	700
	330
	340
	330

	SATV
	496
	501
	490
	62
	62
	62
	700
	700
	700
	260
	260
	310

	bba

	0.95
	0.94
	0.95
	0.23
	0.23
	0.22
	1.00
	1
	1
	0.00
	0.00
	0.00

	bs
	0.03
	0.03
	0.04
	0.18
	0.18
	0.19
	1.00
	1
	1
	0.00
	0.00
	0.00

	age
	18.47
	18.41
	18.52
	1.18
	0.66
	1.55
	47.00
	22
	47
	16.00
	16.00
	16.00

	matr_gap

	0.12
	0.06
	0.18
	1.09
	0.42
	1.49
	29.00
	5
	29
	-2.00
	-2.00
	-2.00

	female

	0.44
	0.49
	0.39
	0.50
	0.50
	0.49
	1.00
	1
	1
	0.00
	0.00
	0.00

	black
	0.24
	0.31
	0.17
	0.43
	0.46
	0.37
	1.00
	1
	1
	0.00
	0.00
	0.00

	asians
	0.01
	0.01
	0.01
	0.11
	0.11
	0.12
	1.00
	1
	1
	0.00
	0.00
	0.00

	hisp
	0.02
	0.01
	0.02
	0.13
	0.12
	0.14
	1.00
	1
	1
	0.00
	0.00
	0.00

	n_distXPFT

	0.0124
	0.02
	0.02
	0.0212
	0.03
	0.04
	0.1959
	0
	0
	0.0000
	0.00
	0.00


Table 1. Descriptive Statistics

IV. Regression Results
The regression results are displayed in Table 2. The critical t at 95% confidence interval with infinite degrees of freedom for a one - tail test is 1.645.  
Table 2. Regression Results
	
	Model 1
	Model 2 (separate regressions by status)

	 
	Total cohort
	Full-time group
	Part-time group

	Variable
	Coefficient
	T-test
	Coefficient
	T-test
	Coefficient
	T-test

	DepVar = timeNuwg (constant)
	10.27
	7.33
	14.86
	3.87
	11.84
	5.02

	PFT
	-5.8
	-13.85
	-3.84
	-4.5
	-7.69
	-6.41

	HSGPA
	-0.03
	-0.12
	-0.1
	-0.39
	-0.01
	-0.04

	IGPA
	-0.94
	-3.78
	-0.89
	-2.94
	-1.11
	-2.76

	FREQ
	0.24
	20.29
	0.23
	14.89
	0.25
	14.08

	SATM*.01
	0.31
	1.85
	0.43
	2.01
	0.31
	1.18

	SATV*.01
	-0.29
	-1.78
	-0.2
	-1.61
	-0.42
	-1.28

	bba
	-2.38
	-3.9
	-1.94
	-2.9
	-3.09
	-2.73

	bs
	-1.53
	-2.02
	-1.45
	-1.65
	-1.82
	-1.39

	age
	0.11
	1.54
	-0.36
	-1.95
	0.04
	0.14

	matr_gap
	0.19
	2.46
	0.83
	2.91
	0.15
	1.62

	female
	-0.6
	-3.24
	-0.77
	-3.43
	-0.33
	-1.08

	black
	-0.39
	-1.8
	-0.39
	-1.64
	-0.27
	-0.68

	asians
	-1.14
	-1.56
	-2.01
	-2.1
	-0.09
	-0.08

	hisp
	0.44
	0.67
	-0.3
	-0.34
	1.28
	1.29

	n_dist
	-1.27
	-0.57
	-4.03
	-1.58
	1.66
	0.44

	n_dist*PFT
	-6.85
	-1.66
	-6.83
	-1.75
	-11.8
	-0.97

	Accuracy Measures

	R-Square
	50.89%
	50.53%
	43.71%

	Adjusted R-Square
	50.18%
	49%
	42%


Model 1, which estimates the duration of studies of the whole group of students, suggests that distance learning classes alone do not statistically significantly shorten time-to-degree completion, while the combination of more online classes along with a larger share of semesters of full-time enrollment helps students to graduate earlier. However, Model 2 reveals some substantial differences in the impact of online classes on progression of mostly full-time and mostly part-time (mostly part-time) students. According to the model, neither the percentage of distance learning classes alone, nor the combination of online learning and full-time enrollment have a statistically significant impact on progression of mostly part-time students (mostly part-time). On the contrary, for mostly full-time students, even online classes alone (n_dist) shorten the duration of studies. 

Model 2 also reveals differences in the impact of other factors on progression of mostly full-time versus mostly part-time students. For instance, students’ “pre-entry” abilities, measured in SAT scores, seem to have larger impact on the length of study of mostly full-time students than mostly part-time students. Interestingly enough, high math SAT score seems to lengthen the duration of studies, while verbal SAT scores have a negative correlation with time-to-degree completion. Surprisingly, high school GPA turned out to have no significant correlation with the length of schooling, while institutional GPA, which measures current performance, has a strong negative relationship with the duration of studies for both groups of students.  It may be that students with higher institutional GPAs are also less likely to have to repeat courses, and therefore more likely to graduate faster.
The effect of demographic characteristics also differs between the two groups. Time-to-degree completion increases with age for more mostly full-time students. However, no impact is noted for mostly part-time students over the age of 30. Full-time females graduate substantially faster than full-time males, while part-time female and male students showed no significant difference in speed of graduation. The same is true for the impact of race on time-to-graduation. The study showed that mostly full-time Black and Asian students complete a degree faster than White students, and Hispanic students finish studies with approximately the same speed as White students. For mostly part-time students, no such racial discrepancies exist. Overall, the results contradict a general belief that minority students experience slower progression towards a degree. As for the presence of a matriculation gap, delayed enrollment turned out to slow down progression, contrary to what I had expected. 

The results revealed that BBA and BS majors take considerably less time to finish a degree compared to BA majors. One possible explanation is that BBA and BS programs are more closely monitored within the business school, which keeps students on track with their program. 
V. Conclusion
This paper looks at the determinants of time to graduation of students enrolled in a business school at a midsize public university. The main focus of the study was to test whether distant education serves its goal of shortening time-to-degree completion. Meanwhile, we controlled for other potential determinants of progression, such as “pre-entry” skills and abilities, current academic performance, and demographics. We find that the progression of mostly part-time students is significantly less sensitive to the impact of both academic and demographic factors. Furthermore, online classes do not influence the duration of studies for mostly part-time students, but speed up graduation of their mostly full-time counterparts.   

Because duration is not normally distributed, the OLS estimates may not provide the best fit model, therefore, it should be noted that this paper represents only the first step in my analysis of the topic.  One possibility of further research is to apply a duration model approach and expand the sample to include other majors. This may provide additional insights into the issue of student progression. 
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� The duration of studies in semesters


� Percentage of full-time semesters  (12 credit hours or more)


� High school grade point average (4-point scale)


� Institutional grade point average (4-point scale)


� Total number of classes attempted


� Distant learning classes as a percentage of the total number of classes attempted 


� Math and Verbal SAT scores (800-point scale)


� Major of study dummies (Bachelor of Arts, Bachelor of Science, and Bachelor of Business Administration)


� Matriculation gap: the number of years elapsed between high school graduation and college enrollment 


� Gender dummy (“0” for male, “1” for female)


� The product of a percentage of full-time semesters  and a percentage of online classes
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