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Abstract

Freshman retention is a problem that goes beyond Marietta College; colleges and universities across the country have been struggling to keep their students enrolled and figure out why so many freshmen do not return for a second year.  Over the past several years at Marietta College, freshman retention rates have ranged from 70% to 90%.  But the institution wants to increase their numbers.  This study utilizes the probit method of estimation to determine how various factors affect the probability that a freshman enrolled at Marietta College in 2006-07 returns to Marietta for his sophomore year. While twelve independent variables were included in the regression model, this study only found a student’s high school grade point average, his first semester college GPA, his gender, and his locality to the institution to be statistically significant.  Both grade point averages have a positive effect on freshman retention; that is, the higher a student’s GPA, the more likely he is to be retained.  Additionally, males and students who live outside of Ohio and West Virginia are more likely to return for their sophomore year.  On the other hand, this study failed to conclude that Marietta College’s specialized programs such as freshman learning communities and the honors program significantly increase the probability of freshman retention. 
I. Introduction

Freshman retention is a problem that goes beyond Marietta College; colleges and universities across the country have been struggling to keep their students enrolled and figure out why so many freshmen don’t return.  According to the NCHEMS Information Center, in 2002, the percentage of first-time college freshmen who returned to their four-year college or university for a second year was only 73.6%.  The same year, the state of Ohio maintained a marginally better retention than the country with a 75.4% return rate. But this rate is not ideal and can not compare to Delaware’s 85.3%.  


Over the past several years at Marietta College, freshman retention rates have ranged from 70% to 90%.  But the institution wants to increase their numbers.  Marietta is interested in retaining students because when students leave the school, the college loses money.  Each student lost is a lost tuition.  Before the college can make any progress to fix the problem, it has to determine why freshmen are leaving.  Once the factors have been pinpointed, then Marietta College can target prospective students who show high potential to stay in addition to altering its programs to be more conducive to freshman retention. 

This paper gets to the bottom of the retention rates at Marietta College by evaluating the effects of a student’s personal factors in addition to institutional factors on his decision to return to Marietta after his freshman year. In this way, a model is developed that yields the probability that a particular freshman returns for his sophomore year.  The model will also reveal whether or not the college’s programs are significantly contributing to retention rates at Marietta College.  

The study focuses on the retention among freshman at Marietta College because studies have shown that the majority of students who drop out of higher education leave after their first year.  Statistics at Marietta College confirm that this is also the case here.  On average, a majority of the freshman who enroll at MC and never make it to graduation did not return for their sophomore year.

As retention is a problem faced by colleges and universities around the country, several other individuals have conducted similar research.  Among them are Murtaugh, Burns, and Schuster (1999); Berger and Braxton (1998); Drew (1990); and Salinas and Llanes (2003).  While the research they conducted is similar, it is, of course, specific to their own universities.  The difference in this paper is that all of the data and results are specialized for Marietta College.

The next section of this paper investigates the descriptive statistics at Marietta College for the freshman class of 2006.  Section III will specify the empirical model and describe the factors included in the study.  In the following section (Section IV), the model is estimated and the coefficients are determined.  The results are discussed in this section.  Section V concludes the paper and proposes suggestions to increase freshman retention at Marietta College based on the results of the study.  
II. Descriptive Statistics

Marietta College is a small, liberal arts, private institution that sits in downtown Marietta, Ohio.   The town is home to about 15,000 residents, of which 96% are white.  The college itself has an average enrollment of approximately 1,480 students.  The student body is 48% male.  The vast majority of the campus, 88%, is white; see Figure 1 for the distribution of the small minority. 
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Marietta College Ethnicity Breakdown 2008
The demographics of the entering freshman class of 2006 at Marietta College does not differ greatly from the general student body.  In 2006, the class of incoming freshman was made up of 350 students.  This particular class was 48.8% male. Showing a bit more diversity than the campus as a whole, the entering class was 82% white with 18% minority races.  Fourteen of the 350 enrolled were international students.  These varying nationalities also added to the diversity on the Marietta College campus.
Amid the general statistics, there are other characteristics that set the first year freshman class of 2006 apart.  For one thing, 87.7% of this Marietta College freshman class returned for their sophomore year.  Additionally, 46% of the class participated in athletics.  The 2006-2007 school year at Marietta College was the first year for Freshman Learning Communities.  Incoming freshman had the opportunity to enroll in one of the six communities offered where they would attend three or four classes with the same group of students and possibly even live in the same hall.  Thirty-two percent of the freshman class participated in Freshman Learning Communities.  While the freshman class was made up of students from as far away as China, 76% of the class was from Ohio or bordering West Virginia.  The class was 96% residential.  Tables 1 through 3 summarize the profile of the freshman class in 2006.
Table 1:  Freshman 2006 Profile: All
	
	HSGPA
	ACT
	PAID
	GIFT
	FRGPA

	Mean
	3.40
	23
	$10.24
	$12.27
	2.85

	Median
	3.46
	23
	$9.68
	$12.02
	2.93

	Max
	4.00
	33
	$30.85
	$30.85
	4.00

	Min
	2.08
	14
	-$2.52
	$0.00
	0.59

	St. Dev
	0.48
	3.76
	$8.14
	$5.29
	0.75


Table 2:  Freshman 2006 Profile: Not Retained
	
	HSGPA
	ACT
	PAID
	GIFT
	FRGPA

	Mean
	3.07
	22
	$9.89
	$12.09
	2.09

	Median
	3.12
	21
	$8.10
	$12.00
	2.08

	Max
	3.93
	30
	$30.85
	$18.65
	4.00

	Min
	2.22
	15
	-$2.10
	$0.00
	0.59

	St. Dev
	0.47
	3.55
	$8.91
	$5.13
	0.94


Table 3:  Freshman 2006 Profile: Retained
	
	HSGPA
	ACT
	PAID
	GIFT
	FRGPA

	Mean
	3.45
	23
	$10.29
	$12.30
	2.96

	Median
	3.52
	23
	$9.79
	$12.03
	3.06

	Max
	4.00
	33
	$30.85
	$30.85
	4.00

	Min
	2.08
	14
	-$2.52
	$0.00
	0.92

	St. Dev
	0.46
	3.77
	$8.03
	$5.32
	0.64


When the high school class of 2006 entered Marietta College, they had already established certain grades and test scores for themselves.  Ranging from 2.1 to 4.0, the mean high school grade point average for the incoming class was 3.4.  The average high school GPA for retained students, however, was higher than that of those students who were not retained at 3.45 compared to 3.07.  The students making up the new class at Marietta came from a variety of different high schools as well.  With class sizes ranging in size from 15 to 995, the classes varied greatly.  The average class size maintained 202 students.  
Grade point averages obtained at Marietta College must also be considered.  The first semester GPAs for this particular class ranged from 0.59 to 4.00.  The mean GPA for freshman in their first semester was a 2.85.  Again, as with high school grade point average, there is a gap between the GPA of the retained community as compared to that of the freshman who left MC after their first year.  For the college grade point average, the difference is extreme.  On average, a student who returned to Marietta for his sophomore year obtained a 2.96 during his first semester.  Conversely, a student who decided not to return received a score of 2.09 in the fall semester of 2006.  These results are already suggestive of the factors that might play a role in retention at Marietta College.
The cost of a Marietta College education for the freshman class is another aspect to consider.  The total cost (tuition, room, and board) of Marietta College for the 2006-2007 school year was $30,845.  For the same year, members of the freshman class paid $10,240.00 on average.  It is interesting that students who did not return were actually paying less on average to attend MC--$1,400.00 less than those who came back.  Additionally, Marietta College awarded the average student $12,270.00 in financial aid for his first year.  Non-returning students received slightly less Marietta College aid on average, but the values barely differ.
III. Model Specification
Murtaugh, Burns, and Schuster (1999) dissect a retention problem similar to Marietta’s at Oregon State University.  In their study, they determine that there are three main categories of factors affecting retention: pre-college factors, institutional factors, and specialized programs created to improve retention.  These are the three major categories I investigate in my study.

To study retention at Marietta College, a model is created to determine the probability that an individual student returns after his freshman year.  The model appropriate for this study is the probit model.  The probit model is a nonlinear model based on the normal probability distribution.  In this model, the predicted values of the dependent variable are restricted to fall between zero and one.  These predictions supply a more practical understanding, as they can be thought of as probabilities.  


For Marietta College retention, RET stands for the probability that a first time freshman
 attending Marietta College returns for his sophomore year.  This implies that for a student who is retained, RET = 1; and for one who does not return, RET = 0.  Marietta College retention is given by:

                    RET = f (independent variables listed in Table 1) + error             ( Eq. 1)
Potential independent variables of Equation 1, along with their expected effects on the probability of retention are described by the following table.

Table 4:  Independent variables included in Eq (1) and 
their expected effects on Marietta College retention
	CATEGORY
	VARIABLE
	DESCRIPTION
	EXPECTED SIGN

	Preliminary
	GEN
	Gender: 1 if male; 0 if female
	positive

	Factors
	ETH
	Race: 1 if white; 0 otherwise
	positive

	 
	INT
	Nationality: 1 if American; 0 otherwise
	positive

	 
	FAM
	Family Size: number of children in household
	indeterminate

	 
	INC
	Parental Income: annual household income
	positive

	 
	LOC
	Locality: 1 if from Ohio or W. Virginia; 0 otherwise
	positive

	 
	TWN
	Town Size: 1 if pop. 10-20 thousand; 0 otherwise
	negative

	 
	HSGPA
	High School GPA: GPA adjusted to 4 point scale
	indeterminate

	 
	ACT
	ACT Score: ACT score (or SAT converted)
	indeterminate

	Institutional
	COST
	Real Cost: total out of pocket expenses of MC
	negative

	Factors
	FRGPA
	First Semester GPA
	positive

	
	GIFT
	Financial Aid: Aid awarded from Marietta College
	positive

	
	COMM
	Housing: 1 if commuter student; 0 if residential
	indeterminate

	 
	HRS
	Credit Hours: hours completed first year
	indeterminate

	Specialized
	FLC
	Freshman Learning Community: 1 if yes; 0 if no
	positive

	Programs
	LEAD
	Leadership Program: 1 if yes; 0 if no
	positive

	
	HONR
	Honors Program: 1 if yes; 0 if no
	positive

	
	ATH
	Athlete: 1 if yes; 0 if no
	positive

	 
	GREEK
	Greek:: 1 if yes; 0 if no
	positive



The variables are broken down into three main categories to follow the model of Murtaugh, Burns, and Schuster (1999).  Their study, dealing with retention at Oregon State University, determined preliminary factors, institutional factors, and specialized programs to be the three main areas of consideration.


Preliminary factors include any definable characteristics or achievements determined before a student even enters the institution.  Variables in this category have been included because they were found to be significant in past studies.  It is likely then, that these factors will also influence retention at Marietta College.  
Berger and Braxton (1998) found gender, race, and nationality to be relevant components regarding freshman retention.  This study and studies across the country find that in general, men are more likely to stay in four-year colleges and universities than women.  Studies have found race and nationality to be even more influential than gender.  Salina and Llanes (2003) found that minorities and international students are more likely to leave an institution before graduation.  Considering the fact that only about 12% percent of the current student body at Marietta College is classified as minority races and only 4% percent are not American, this factor will probably have a large impact on retention.  This is because students of minorities and nationalities outside the U.S. might feel as though they do not fit in, or as if activities are geared toward the majority.

Family size is another preliminary factor that might influence retention at Marietta College.  Although this factor has not been mentioned in previous studies, it seems possible that it is important.  The sign of the expected influence of family size on retention is indeterminate.  This is because the size of an individual’s family could play multiple roles.  Perhaps if a student has a larger family, the result is that the family budget is tighter and would therefore have a negative effect on retention because of the high cost of a Marietta College education.  On the other hand, it is possible that a student from a larger family is used to living in close quarters among his peers and is already independent and ready for freedom.  We would expect this aspect to have a positive effect on retention.


Parental income is included because it is no secret that an education at Marietta College is expensive.  Berger and Braxton (1998) also find parental income to be a relevant component of freshman retention.  Income is expected to have a positive effect on retention, that is, the more money a student’s parents earn, the more likely it is that they can continue to fund their child’s MC education.

A student’s locality to Marietta is included as a dummy variable that takes a value of 1 when a student is from Ohio or West Virginia to account for home sickness.  I expect the sign to be positive because I think when a student is far from home, he is more likely to become home sick and not want to return to school after his freshman year.  Students who live closer to Marietta, those who are residents of Ohio or West Virginia, can make trips home as often as desired are more likely to return for their sophomore year.


Drew (1990) determines the size of a student’s hometown also influences his collegiate decisions; specifically that if the size of a student’s hometown matched that of the college, he is more likely to be retained.  Marietta College is a small school in a town of only about 15,000 people.  Students from similar sized towns will be used to life in a small town and will not miss big city life.  For this reason, the dummy variable TWN is included.  The variable takes on the value of 1 when a student’s hometown population is between ten and twenty thousand, and zero otherwise.  We expect the sign to be positive.
The high school variables--grade point average and standardized test scores--both play the same role.  On the one hand, it is thought that the higher a student’s achievement before college, the more motivated they will be to succeed at the collegiate level.  However, along with that, there is also the possibility that those at the highest end of the academic schedule might also be at risk to leave an institution prematurely if they are not challenged to their ability.  Because of the possibility of either effect at Marietta College, the expected sign of these academic variables can not be determined.

Institutional factors include the components of a student’s experience once he arrives at Marietta.  Certainly the financial cost of a Marietta College education influences a student’s decision to stay or leave.  For the 2006-2007 school year, the total cost of Marietta College including tuition, room, and board was $30,845.  When considering the cost of education, the variable COST measures the total cost of Marietta less the financial aid awarded to a student.  Naturally, it is expected that the more a student is required to spend on Marietta College, the less likely he will be able to return for a second year.  Along with the cost, it is also useful to consider the aid a student receives from Marietta College to lessen the burden of higher education.  The variable GIFT will be used to denote the Marietta College financial aid, that is, all money awarded from the college itself.  For an individual student, if COST and GIFT are added to all scholarships received from outside sources, it will sum to Marietta’s total cost, $30,845.  
In her study, Lau (2003) concludes that first semester grade point average, campus housing, and credit hours taken are among the most important contributors to drop out rates in higher education.  It is reasonable to suspect that if a student takes too many credit hours her first semester, she might feel overwhelmed, and, feeling she is not suited for college, decide not to return the following semester.  On the other hand, with such a heavy work load, she might feel strongly tied to the institution and be encouraged to stay.  Because of these different outcomes, the effect of credit hours is indeterminate.  Similarly, if a student ends up with an unsatisfactory grade point average, it might encourage her to leave school.  So we expect first year grade point average to have positive effects on retention.

A student’s residential experience is another important part of his environment and has a powerful impact on the decision to stay or go.  Specifically, a student who commutes might not feel as connected to his peers who are all living in close knit quarters and can easily get involved in campus activities.  But on the other hand, if he commutes, he lives locally, so it might not be possible to go to college anywhere else.  So the effect of the variable COMM (a dummy that takes a value of 1 for commuters) on the probability of retention is indeterminate.

The last of the categories, specialized programs, hones in on those programs specifically geared to enhance a student’s college experience and therefore increase retention.  Freshman learning communities are highlighted as the key to improving retention in many studies including one by Hotchkiss, Moore, and Pitts (2006).  The 2006-2007 school year was the first year for learning communities at MC.  They were designed to improve retention by creating communities of freshmen that lived on the same floor, and took three or four classes together.  With such similar schedules, participating students have a chance to bond with others in their communities, making them feel more comfortable at Marietta College.  It is expected that enrollment in this program will increase the retention rate at Marietta College.  For this reason, the expected influence is positive.  It is important to test the effect of the learning community program on the probability of retention to see if the program has been effective.  If it has, the college will want to continue to develop and enhance the program; and if not, the institution might want to consider changing their approach.

Marietta College has two other programs, the leadership and honors programs, which are similar in their functionality.  Both programs, while specialized, also have a focus in community building and belonging.  Students who participate in the leadership program actually arrive to school early and participate in events that promote team building and unity.  Similarly, students in the honors program have the opportunity to live in the same dorm as their peers and take a series of classes with the same group.  For these reasons, these programs are also taken into account.


Other groups are similar to these programs.  Both athletics and Greek life provide opportunities for students to get involved and create a feeling of belonging.  For the most part, involvement in these groups strengthens a student’s ties to Marietta and brings them back sophomore year. 

While it would be ideal to be able to include all of these variables in the model and test them, some factors had to be left out.  One example of this exclusion is a student’s nationality.  Of the 350 students in the 2006-2007 freshman class, fourteen of them were international students.  Because these students do not come with high school grade point averages or SAT scores comparable to those of American students, they could not be included in the sample.  Additionally, because there are only fourteen students, the sample of foreign students is simply too small to be studied on its own.  It is worth noting that all fourteen students were retained, and the average GPA among the group was 2.92.


Other variables were excluded for the simple reason that data was not recorded on such variables.  Certain information, such as family size (FAM) and parental income (INC), is not given to the institution.  For other programs, such as Greek life (GREEK), data was unattainable.  For these reasons, some variables from Table 4 were not included in Equation 1.  Table 5 gives the independent variables included in Equation 1 and their expected effects on Marietta College Retention.
Table 4:  Independent variables included in Eq (1) and 
their expected effects on Marietta College Retention

	CATEGORY
	VARIABLE
	DESCRIPTION
	EXPECTED SIGN

	Preliminary
	GEN
	Gender: 1 if male; 0 if female
	positive

	Factors
	ETH
	Race: 1 if white; 0 otherwise
	positive

	 
	LOC
	Locality: 1 if from Ohio or W. Virginia; 0 otherwise
	positive

	
	HSGPA
	High School GPA: GPA adjusted to 4 point scale
	indeterminate

	 
	ACT
	ACT Score: ACT score (or SAT converted)
	indeterminate

	Institutional
	COST
	Real Cost: total out of pocket expenses of MC
	negative

	Factors
	FRGPA
	First Semester GPA
	positive

	
	GIFT
	Financial Aid: Aid awarded from Marietta College
	positive

	 
	COMM
	Housing: 1 if commuter student; 0 if residential
	indeterminate

	Specialized
	FLC
	Freshman Learning Community: 1 if yes; 0 if no
	positive

	Programs
	HONR
	Honors Program: 1 if yes; 0 if no
	positive

	 
	ATH
	Athlete: 1 if yes; 0 if no
	positive


IV. Estimation Results

When tests are run using econometrics, the goal of the study is to obtain results that are accurate and reliable.  Such results will reveal trends in the data and assist in future predictions.  However, results that are not accurate are useless.  Because the retention data for Marietta College is cross-sectional, that is, it is information on many people for the same period of time, two tests need to be run to assure that our estimation results are reliable.  A test for multicollinearity as well as a test for heteroskedasticity must be conducted and the problems must be corrected if they exist before the results can be considered.

Multicollinearity occurs when two or more independent variables are highly linearly correlated.  In our model, it is important that each independent variable is truly independent.  For example, if we include a statistic like the amount of money each student has to pay to Marietta College, it would be erroneous to also include a variable that is equal to MC tuition minus the amount each student pays.  This would be double counting in a way.  These two variables tell the same thing.  Because tuition is a fixed number at Marietta College, if one variable is known, the other can be found.  Therefore, there is a dependence between these two variables.  This is an example of perfect multicollinearity; in most cases, however, the linear relationship between each pair of variables may not be as strong or as obvious.  When a strong enough dependence exists between any pair of variables included in a model, the results can not be considered reliable.

Fortunately, multicollinearity is a problem that a model can be tested for and cured of.  To test for multicollinearity, correlation coefficients are calculated for each pair of independent variables included in Equation 1.  Table 6 reports the results of these calculations.
Table 6:  Variable Correlation:  Test for Multicollinearity

	 
	GEN
	ETH
	LOC
	HSGPA
	ACT
	PAID
	GIFT
	FRGPA
	COMM
	FLC
	HONR
	ATH

	RET
	-0.04
	-0.02
	-0.05
	0.26
	0.13
	0.02
	0.02
	0.41
	-0.04
	0.00
	0.08
	0.01

	GEN
	
	-0.06
	-0.08
	-0.37
	-0.19
	0.12
	-0.11
	-0.26
	-0.02
	0.02
	-0.15
	0.20

	ETH
	
	
	0.07
	0.04
	0.10
	0.00
	-0.05
	0.04
	-0.07
	0.04
	0.03
	0.01

	LOC
	
	
	
	0.14
	0.06
	-0.10
	0.05
	0.11
	0.12
	0.06
	0.00
	-0.11

	HSGPA
	
	
	
	
	0.51
	-0.19
	0.22
	0.61
	0.15
	-0.02
	0.31
	-0.22

	ACT
	
	
	
	
	
	-0.10
	0.20
	0.43
	0.03
	-0.15
	0.48
	-0.23

	PAID
	
	
	
	
	
	
	-0.58
	-0.07
	-0.15
	0.01
	-0.07
	0.06

	GIFT
	
	
	
	
	
	
	
	0.08
	-0.05
	-0.10
	0.22
	0.01

	FRGPA
	
	
	
	
	
	
	
	
	0.05
	-0.12
	0.29
	-0.15

	COMM
	
	
	
	
	
	
	
	
	
	0.06
	-0.08
	-0.19

	FLC
	
	
	
	
	
	
	
	
	
	
	-0.25
	-0.03

	HONR
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	-0.12


With this test, only slight correlation was found between any two pairs of independent variables included in the study.  No pair of independent variables from Equation 1 reported a correlation coefficient above 0.8.  This suggests that multicollinearity is not a problem in the retention model.  

The next problem to test for in our model is that of heteroskedasticity.  Recall that the theoretical equation estimating retention at Marietta College includes a random error to account for the part of the probability of retention that is not explained by the independent variables of the model.  One of the assumptions of this estimation technique is that the variance of the error term observations for the model must be constant.  The variances need not all be exactly the same, they just must come from the same distribution.  When the error term variance is not constant, heteroskedasticity is present.  Like multicollinearity, when heteroskedasticity is present, the model can not be used until the problem is repaired.  Again, this is a problem that can easily be tested.

After conducting the White test of the ordinary least squares estimation model to detect heteroskedasticity, the problem was not found in the retention model.  In the White test, the regression model is run again using the ordinary least squares method of estimation.  Then the residuals of this model are used as the dependent variable in a subsequent regression where the independent variables consist of the variables described in Table 4, their squares, and the product of each pair of variables.  For example, if a regression is run testing only the effects of gender (GEN) and ethnicity (ETH) on retention, the original model will include these two independent variables.  Once this equation is estimated, an important value, nR2 is reported.  When this value is less than the critical value for the given data, heteroskedasticity is not a problem in the original model.  

The critical χ2 value for 90 degrees of freedom is 113.15 and nR2 for the model is 96.45.  Because nR2 <  χ2 , we can conclude that heteroskedasticity is not present.  This is especially comforting since the main occurrence of the disease tends to appear when there are large differences in size between observations.  From the nature of the student retention data, this problem is not expected.  Because heteroskedasticity was not detected, no further adjustments need to be made to the model as it is.

Without detecting any problems of multicollinearity or heteroskedasticity, the model can now be estimated and the results can be trusted.  Table 7 summarizes the estimation results of Equation 1.
Table 7:  Equation 1 Estimation Results for Marietta College Retention
	Independent Variables
	Coefficient
	Std. Error
	t-Statistic
	Significant at 

	C
	-2.112
	1.10
	-1.91
	NA

	GEN
	0.284
	0.23
	1.25
	21%

	ETH
	-0.219
	0.32
	-0.69
	*****

	LOC
	-0.382
	0.27
	-1.41
	16%

	HSGPA
	0.513*
	0.29
	1.74
	8%

	ACT
	-0.018
	0.04
	-0.50
	*****

	PAID
	0.004
	0.02
	0.22
	*****

	GIFT
	0.004
	0.03
	0.15
	*****

	FRGPA
	0.822***
	0.17
	4.93
	1%

	COMM
	-0.460
	0.46
	-0.99
	*****

	FLC
	0.213
	0.23
	0.93
	*****

	HONR
	-0.256
	0.42
	-0.61
	*****

	ATH
	0.126
	0.23
	0.55
	*****

	Sample Size = 320
	
	 
	R2  = 0.23


An important statistic reported by the regression is the coefficient of determination, R2.  R2 is used to measure the goodness of fit of a model; its value reveals the portion of the variation in the dependent variable around its mean that can be explained by the model.  A good model will have an R2 close to 1.  For this retention model, R2 is 0.23; this means that 23% of the variation in the probability of retention around its mean at Marietta College can be explained by the independent variables  included in the model.  This 0.23 is a very low value of R2; what does this mean for our model?  If only 23% of the variation in probability of retention around its mean can be attributed to changes in the factors we’ve considered, perhaps there are many more contributing factors out there.  On the other hand, maybe the low R2 suggests that whether or not a student is retained at Marietta College is random; it is possible that the school can not affect who stays and who goes.

There are several ways to test and evaluate the estimated coefficients reported by a model in econometrics.  The most common way is by conducting a t-test.  This is a test that determines the chances that a slope estimate is significantly different from zero.  The test is the same for each of the independent variables in the model.  First we set our null hypothesis.  For variables for which the appropriate sign for the coefficient has been estimated, we will use a one-sided test.  In this test, we not only test that the estimate is different from zero, but that it is actually greater than or less than zero depending on our sign estimation.  
For example, we expect the slope coefficient of the variable FRGPA, which is a measure of a student’s first semester grade point average at Marietta College, to be positive.  So for this variable, our null hypothesis will be that the true coefficient is less than or equal to zero while the alternative hypothesis is that the true coefficient is greater than zero.  In this way, we set up our null hypothesis to state the opposite of our prediction and the alternative hypothesis to state what we expect to find.  
Once the null and alternative hypotheses have been set, the t-statistics for the slope coefficients can be calculated.  The t-stat is calculated by dividing the estimate by its standard error.  The calculated value is then compared to a critical value.  A table of critical values can be found in the appendix of most econometrics text books.  For a particular test, the value is chosen based on the sample size and the number of independent variables included in the model.  Once the value is obtained, we apply the decision rule.  If the absolute value of the calculated t-statistic for a given variable is greater than the critical value, the null hypothesis is rejected.  That is, when the calculated value is greater, we can say with a particular amount of certainty that our prediction is in fact true. 
But let’s investigate the model.  It is important, first of all, to understand what the slope coefficients mean for Marietta College retention.  The coefficient for HSGPA, for example, is positive.  This suggests that high school grade point average has a positive effect on the probability of returning to Marietta College.
In addition to the slope coefficients, Table 7 reports the lowest level of significance for selected variables.  It is evident from this column that only two variables were reported to be significant at 10% or better: a student’s high school GPA and a student’s first semester GPA at Marietta.  Specifically, based on the results of this study I am 92% confident that students with higher high school GPAs are more likely to return to Marietta College after their freshman year.  Similarly, with 99% degree of confidence, I can say that students who earn higher GPAs during their first semester at Marietta are more likely to return to MC after their freshman year.  Furthermore, factors like gender and locality, while not significant at 10%, can not be written off as insignificant.  Their respective levels of significance suggest that we can be 79 and 84 percent certain that these variables do play a role in retention at Marietta College.  To be specific, we are 79 percent sure that male students are more likely to return for their sophomore year than their female students. Also, I am 84% sure that students from Ohio or West Virginia are less likely than others to return to MC after their freshman year. The factors mentioned above have been found to be significant in other studies; therefore it is not surprising that they are significant at Marietta.  
What might give rise to confusion in these results are not the factors that were found to be significant, but rather those that were not found to be significant.  It is a bit unsettling to find no other factors tested turned out to be significant.  We expected the specialized programs at Marietta College in particular to play an important role in retention.  However, according to this study, there is no statistical evidence that Freshman Learning Communities (FLC), involvement in the honors program (HONR), or participation in sports (ATH) have any effect on retention.  Even the cost of Marietta College did not prove to be significant in the model.  Taking learning communities as an example, this means that holding all other variables constant, there is no conclusive evidence that whether or not a student was in a learning community matters.  No separate effect was found from these factors as independent, isolated variables.
Does it make any sense to think that freshman learning communities do not affect retention at Marietta College?  One aspect to consider is the self-selection process into a learning community.  When a student signed up for classes, it was his choice whether or not to join a learning community.  It is possible that by this selection process, better students were attracted to the program and therefore students with better high school grade point averages make up the group.  Looking at the statistics, we find that this is not the case.  Students who participated in a learning community their freshman year had an average high school GPA of 3.393 while those who opted out of the program averaged a 3.404; this near equivalence shows that there is no difference between the incoming GPAs of students in and out of the program.  So it does not seem that the self-selection process into the learning community program creates learning communities full of better students in the first place.
When investigating the results pertaining to the freshman learning communities, it is important to understand how the communities were formed and what they are.  For example, one of the six communities introduced for the 2006-2007 school year was based around an English 060 course.  Students who have to enroll in this course are those who hadn’t passed the necessary tests to enter into the standard freshman English class, so they are already struggling students at risk of attrition.  Additionally, two of the remaining five communities included a large psychology lecture course.  Both of these freshman learning communities reported low satisfaction by both students and professors.  So, as this particular year was Marietta College’s first attempt at learning communities, it is still working out some issues.
V.  Conclusion

Ultimately, this test of retention at Marietta College showed that the most influential factors contributing to retention are high school and first semester college grade points averages in addition to an individual’s gender and locality to the school.  Additionally, it was determined that other factors such as freshman learning communities, the honors program, athletics, and scholarship awards were not, on their own, determined to contribute significantly to whether or not a student returns to MC.  But even with these results, it is important to keep in mind that all tested variables in our regression model only explain 23% of the college’s retention rates.

These results, while valuable, can not be taken as the rule of thumb on the Marietta College campus.  This test was conducted with data from only one year.  In order to produce results that can be used as a standard, the test must be repeated with more and more students.  It is important to note, though, that these findings cannot in any right be considered the general trend at the institution.


Along with further research into the school’s past, there are steps Marietta College can take to improve freshman retention rates on campus.  The first and obvious remedy is to recruit better students.  It was the students who excelled in high school, who had excellent grade point averages, who continued the academic trend into their college career and therefore return for their sophomore year.  Another aspect to consider is what contributes to the first semester GPA of a typical college freshman.  If the Academic Resource Center, or any other organizations has any means of supporting and assisting freshmen in their first semester in order to help the students keep their grades up, this could also increase retention rates.  

Beyond these policy recommendations, the best thing Marietta College can do to eventually remedy the retention problem and increase rates is to pursue further research.  In the first place, more classes from more years should be studied. Additionally, there must be many more factors out there that somehow affect MC retention.  Because of the lack of information and documentation in the categories, family size and income, town size, credit hours taken, and participation in Greek life, which I originally anticipated would impact retention, have yet to be included in the regression model.  Furthermore, in the future Marietta College should attempt to investigate farther into the lives of its students.  Instead of simply asking why students leave the institution, ask the rest of the student body why they stay.  Ask more specific questions and document the results.  Perhaps whether or not a person is on a sports team his freshman year doesn’t affect his likelihood to stay at Marietta, but maybe he decided to leave because he sat on the bench without any playing time.  With more specific information from students of all kinds, we can identify the determinants of retention at Marietta College.
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� A first time freshman is a student who attends college directly out of high school and has not attended any other institution full time prior to enrollment.
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