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Introduction
Some college students are likely to have a job or two on campus. It is very interesting to know this group of students’ academic performance compared to that of students without jobs on campus. Supposedly, students with jobs on campus spend more time working instead of studying; therefore, it may be that students with on-campus jobs tend to have a lower G.P.A. On the other hand, one can argue that students with on-campus jobs are likely to have a higher G.P.A because they are likely to have better time-management skills. This paper, using Hanover College students as a sample, examines the results of the previous questions. 
    In our analysis, we extended the comparison into three groups; firstly, academic performance comparison between students who have jobs on campus and those who do not have a job on campus. Under the students who have jobs on campus, we further compared the academic performance of students who have one job on campus and those who have more than one job. Lastly, we compared academic performance of female students with job on campus and male students with job on campus. In the project, academic performance refers to Grade Point Average (G.P.A). We believe the extended group comparison can help us to have a better understanding to the relationship between academic performance and the time management. 
General Summary of the Data
    The database is from Hanover College Student Survey Fall 2009. A total of 113 surveys were returned. The GENDER variable indicates female with a one and male with a zero. The HC_GPA variable is the accumulative GPA of Hanover College Students. The HC_STUDY variable is the study hours of a Hanover Student in a typical week. The HC_WORK variable is the working hours in a typical week of a Hanover student who has a job on campus. The JOB variable indicates students who have jobs on campus with a one and students who do not have jobs on campus with a zero. The JOB>1 variable indicates students who have only one job with a zero and students who have more than one job with a one. The MISSES variable indicates how many classes a student skip in a typical month. The Q_LIFE variable indicates the happiness of a student by given a scale from 1 to 10. The DRUG variable indicates students who have used drug with a one and students who have not used drug with a zero. The DAYSDRINK variable shows the number of days a student drink alcohol in a typical week. The #DRINK variable shows the number of alcohol beverage a student drink in a typical week.  
    In the analysis, all freshman students (49) have been dropped out, because they do not have a G.P.A first term on campus. In addition, two non-freshman students without a reported G.P.A have been dropped.  For our first comparison group, students who have jobs and who do not have jobs have been sorted; there is one student who does not have a GPA and has been dropped. From the remaining data, 31 students with campus jobs and 32 without on campus jobs remain in the end. 24 students have one campus jobs and only 5 have more than two campus jobs. In the end we sorted the data according to gender as well. After deleting all the missing data, we have 10 female students with job on campus and 19 male students with job on campus.


 First Comparison: Job and Non-job Academic Performance comparison
· Summary Statistics
Table 1. Descriptive Statistics of Students Who Have Jobs On Campus
	HC_GPA
	 
	HRS_WRK
	 
	HRS_STDY
	 

	
	
	
	
	
	

	Mean
	3.063548387
	Mean
	8.366666667
	Mean
	16.70967742

	Standard Error
	0.075024796
	Standard Error
	1.120071153
	Standard Error
	1.418156875

	Median
	3.2
	Median
	6
	Median
	15

	Mode
	3.2
	Mode
	5
	Mode
	20

	Standard Deviation
	0.417720388
	Standard Deviation
	6.134882363
	Standard Deviation
	7.895963308

	Range
	1.5
	Range
	29
	Range
	27

	Minimum
	2.3
	Minimum
	1
	Minimum
	3

	Maximum
	3.8
	Maximum
	30
	Maximum
	30

	Count
	31
	Count
	30
	Count
	31


 
From the table, the mean G.P.A is 3.063 for students who have jobs on campus with a standard deviation of 0.417 points, maximum 3.8, and minimum 2.3. The average hours this group spends studying is 16.709 hours per week with a standard deviation of 7.895 hours, maximum 30 hours, and minimum 3 hours.
Table 2. Descriptive Statistics of students who do not have jobs on campus.
	HC_GPA
	 
	HRS_STUDY
	 

	
	
	
	

	Mean
	2.750344
	Mean
	14.71875

	Standard Error
	0.10364
	Standard Error
	1.649923

	Median
	2.8
	Median
	12

	Mode
	2.5
	Mode
	30

	Standard Deviation
	0.586275
	Standard Deviation
	9.333375

	Minimum
	1.6
	Minimum
	2.5

	Maximum
	3.96
	Maximum
	30

	Count
	32
	Count
	32



From Table 2, the students who do not have a job on campus have a mean G.P.A of 2.750 with a standard deviation of 0.586, maximum 3.96 and minimum 1.6. The study hours this group spends on a typical week maintains a mean of 14.718 hours, with a standard deviation of 9.333, minimum 2.5 and a maximum 30. 
    From the comparison of table 1 and table 2, it is easy to see that mean G.P.A of students who have jobs on campus is higher than students who do not have a job on campus.  The mean G.P.A of students with jobs on campus has a lower standard deviation. Secondly, from the two tables comparison, the mean study hour of students with jobs on campus is more than students without jobs on campus in our sample. Therefore, from the descriptive statistics we predicts this case is true for the whole Hanover College students population that students with jobs on campus have a higher mean G.P.A than students without jobs. We can also conclude that it is true for the entire Hanover College student population that students with jobs on campus averagely spend more time on study than students without jobs on campus.
· Which group is likely to have a higher GPA?
In order to have a better understanding of this question, a table of probability has been calculated. 
Table 3. 
	Column1
	GPA>2.965
	GPA<2.965
	Total

	Have Jobs
	19
	12
	31

	Not Have Jobs
	13
	20
	33

	Total
	32
	32
	64



2.965 is the median G.P.A of the entire sample population. Median indicates that half of the sample is above 2.965 and half is below 2.965. In the first comparison we use median as a critical value for the performance of G.P.A. Table 3 generates a clear data comparison of the G.P.A of students who have jobs on campus and who do not have jobs on campus. It helps to compute the probability in Table 4.
Table 4. Joint/Marginal Probability/Some Conditional Probability
	
	GPA>2.965
	GPA<2.965
	Marginal Probability

	Having Jobs
	19/64=.2968
	12/64=.1875
	0.4843
	

	Not Having Jobs
	13/64=.2031
	20/64=.3125
	0.5156
	

	Marginal Probability
	32/64=.5
	32/64=.5
	1
	

	Conditional Probability
	Given Have Jobs:19/31=.61290
	Given Not having jobs: 13/33=.3939



Table 4 conducts joint/marginal and some of the conditional probability. In the sample, the number of students who have jobs on campus (31) is almost the same as the students who do not have jobs on campus (33).  By comparing the data, students having jobs on campus compose 29.68% of the sample population that have G.P.A higher than 2.965. By contrast, students who do not have a job compose only 20.31% of the sample population that G.P.A is higher than 2.965. The first comparison shows that students who have jobs on campus have a larger chance of getting a G.P.A higher than 2.965. At the same time, given the students who have a jobs on campus, the percentage of G.P.A higher than 2.965 has a tremendous increase to 61.29%. On the contrary, given the students who do not have a job on campus, the percentage of G.P.A higher than 2.965 is 39.39%. The conditional probability comparison is very interesting, because it shows the tendency that numbers of student who have jobs on campus are more likely to have a G.P.A above 2.965 than students without jobs on campus.
Is there a significant difference of G.P.A between those two groups (students having jobs on campus vs. students do not have jobs on campus)?
After comparing the probabilities of the two groups, it generates a more interesting question for us: is there a significant difference of G.P.A between the two groups? In order to answer this question, a hypothesis test has been conducted and we used z-test method to find the result. 
Research Question: Is there a significant GPA difference between the two groups?
JB stands for the students who have jobs on campus and NJB stands for students who do not have jobs on campus. 
Ho: XJB-XNJB = 0
Ha: XJB-XNJB ≠ 0
The p-value of the z-test is 0.00966. With this result, we can reject the null hypothesis with a 99% above level of confidence, which means that the G.P.A’s of the two groups (students have jobs on campus vs. students who do not have jobs on campus) indeed have a significant difference. 
An empirical model of G.P.A as a function of study hours and working hours
In order to know some reasons why students who have jobs on campus tend to have a higher G.P.A, we are trying to create an empirical model. A common assumption is that more study hours a student spend, the higher G.P.A he/she will get. At the same time, the more hours a student spends working, the less hours he/she can study, and his/her G.P.A is lower. Therefore, a simple empirical model of cumulative point average would be:
G.P.A= β0 + β1 (study hours) +β2 (working hours) +ε
Thus we expect a positive relationship with the study hours and a negative relationship with the working hours. After moving the missing data of the sample, we have 30 observations left for the students who have jobs on campus. Below is the regression summary output:
	Regression Statistics
	
	
	
	

	Multiple R
	0.349667392
	
	
	
	

	R Square
	0.122267285
	
	
	
	

	Adjusted R Square
	0.057250047
	
	
	
	

	Standard Error
	0.409462475
	
	
	
	

	Observations
	30
	
	
	
	

	
	
	
	
	
	

	ANOVA
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	2
	0.630579665
	0.315289832
	1.880536429
	0.171945518

	Residual
	27
	4.526807002
	0.167659519
	
	

	Total
	29
	5.157386667
	 
	 
	 

	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	

	Intercept
	2.856672638
	0.197795744
	14.44253847
	3.20716E-14
	

	HRS_STDY
	0.017909262
	0.009712752
	1.843891682
	0.076200092
	

	HRS_WRK
	                      -0.010501966
	0.012504097
	-0.839881995
	0.40835034
	



The intercept of the model is 2.8566, which means if you put in 0 hours of study and working, the G.P.A is 2.8566 point.  The coefficients of hours of study and hours of working meet our expectation.  Hours of study has a positive relationship with G.P.A. If hours of work are held constant, an increase of one hour of study causes a G.P.A increase of .01790 points. Hours of working has a negative relationship with G.P.A. If hours of study are held constant, an increase of one hour of working in a week causes a G.P.A decrease of .0105 points.
    However, the R2 is .1223 and Adjusted R2 is .0572. The R2 shows that 12.22% of the variance in G.P.A can be explained by this model (hours of study and hours of working), which is a very low prediction of the model. Also, the Ra2 drops so dramatically, and after adjusted, only 5.7% of the variance in G.P.A can be explained by this model. Therefore this is not a very good model. The reason for this result could be due to multicollinearity in our model. By looking at the F-test we cannot reject the null hypothesis test with a 90% confidence level. Therefore the overall significance is not strong enough. At the same time, the Ra2 drops a lot after the model is adjusted. Therefore we must assume there is multicollinearity in our model. Another explanation can be reached by looking at the correlations. Our data shows that the correlation of G.P.A and hours of working is .0541, which shows a fairly low positive relationship. However, in our model, the sign of the coefficient turns out to be negative. 
Conclusion for First Comparison
     From the analysis of the sample data, we can conclude that there is a significant difference between the G.P.A of students with jobs and that of students without jobs for the entire Hanover College student population.  We can also conclude that students with jobs on campus tend to have a higher G.P.A than students without a job. Our empirical model (hours of working and hours of study) cannot explain the possible reasons for the G.P.A outcome. Our guess for this result then would be the scarcity of time. Firstly, we think students who have jobs on campus tend to manage their time better than those students without jobs. They tend to spend their free time studying because they feel pressured by the time they spend working. Secondly, because the multicollinearity of our model, the guess would be some jobs on campus actually allow students to do homework while working. Therefore, students with jobs on campus tend to study while working. 
Second Empirical Model as a Function of Eight Different Variables
In this model, the G.P.A will still be the independent variable and the dependent variables are working hours, class misses, age, how many drinks per day and numbers of drinks in a typical week, whether a students takes drugs and quality of life. The reason we did the second empirical model is because we want to know that if we add other independent variables into the model besides hours of study and hours of work, how much those dependent variables will influence our model. In order to do a multi-regression, there are more missing data have been deleted. Then we have 29 observations left for the second empirical model.
	Regression Statistics
	
	
	

	Multiple R
	0.528046
	
	
	

	R Square
	0.278832
	
	
	

	Adjusted R Square
	-0.00963
	
	
	

	Standard Error
	0.430358
	
	
	

	Observations
	29
	
	
	

	
	
	
	
	

	ANOVA
	
	
	
	

	 
	df
	SS
	MS
	F

	Regression
	8
	1.432175
	0.179021931
	0.96660049

	Residual
	20
	3.704156
	0.185207779
	

	Total
	28
	5.136331
	 
	 

	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-0.3447
	1.800161
	-0.191483979
	0.85007707

	HRS_WRK
	-0.02583
	0.016044
	-1.610110754
	0.12304458

	MISSES
	0.023542
	0.045419
	0.518335396
	0.60991157

	AGE
	0.140942
	0.091037
	1.548185177
	0.13725667

	DAYSDRINK
	-0.09602
	0.133051
	-0.721706957
	0.47882808

	#DRINK
	-0.00432
	0.012189
	-0.35445499
	0.72670786

	DRUGS
	0.087398
	0.231848
	0.376962734
	0.71017131

	Q_LIFE
	0.092325
	0.076244
	1.21092257
	0.24004062

	HRS_STDY
	0.010151
	0.010498
	0.966913054
	0.34513527



From the data above, this is not a successful model at all. In this model, by comparing the R square and adjusted R square, there is a significant drop. Adjusted R square is even negative, which means this model predicts nothing of the population by looking at those independent variables. F-test shows a poor significance of the overall significance of the model. The p-value shows that if we conducted a hypothesis test of whether the coefficients are equal zero or not, none of the hypothesis tests can be rejected. The assumption for this unsuccessful model would be there is of multicollinearity among all the independent variables. 
Brief Summary of the Second Empirical Model
The reason we did the second model is we were trying to build a model that is better than our first one. However, the second model is not successful. Comparing to our first model, our second one is even worse, especially by comparing R2 and Ra2. In our view, this happens because multicollinearity exists in our model. To modify the model, the independent variables need to be changed.
Second Comparison (Students with one job vs. Students with more than one job)
Based on our first comparison, we extended it to our second comparison: given students who have jobs on campus, which group tends to have a higher G.P.A: students with one job or students who have more than one job?
· Summaries of Statistics
The data of the students who have two jobs have been divided into two groups: students who have one job on campus and students with more than one job. After deleting the missing data, 24 students with one job and 5 students with two jobs are left. 




	GPA (one job)

	
	

	Mean
	3.092083333

	Standard Error
	0.084649703

	Median
	3.2

	Mode
	3.2

	Standard Deviation
	0.414697157

	Sample Variance
	0.171973732

	Count
	24


	HC_GPA (two jobs)

	
	

	Mean
	3.054

	Standard Error
	0.229382

	Median
	3.2

	Mode
	#N/A

	Standard Deviation
	0.512913

	Sample Variance
	0.26308

	Count
	5


Table 5. 

 



The mean G.P.A for students who have one job on campus is 3.092, with a standard deviation of 0.414. The mean G.P.A for students who have more than one job on campus is 3.054, with a standard deviation of 0.5129. By comparing the mean G.P.A, those groups really do not have a significant difference in their mean G.P.A. Students with one job slightly has a higher G.P.A, but not very much. After this comparison, the assumption we give for the two groups is that their G.P.A difference is insignificant.
· Hypothesis Test
In order to prove our assumption, we conducted a hypothesis test and used t-test method. Research questions: is there a significant difference in G.P.A between students with one job on campus and students with more than one job? 
X1 stands for students with one job and X2 stands for students with more than one job.
Ho: X1 - X2 = 0
Ha: X1 - X2 ≠ 0
The p-value is 0.8585, and hence we cannot reject the null hypothesis, which indicates that there really is not a significant difference in G.P.A between the two groups and our assumption is true. However, we think one of the reasons of the result is that we have a small sample (n=5) of the students who have more than one job. If the sample sizes for both group increase, then there would be a different result.
· Conclusion for second comparison:
Our second comparison is basically an extension of our first one. Due to the small sample size of the students with more than one job, we only compared some of their descriptive statistics and conducted a hypothesis test. The result of this comparison is that there is not a significant difference in G.P.A between these two groups. We would suggest that in order to get an accurate result, large sample sizes for both groups is needed. 
Third Comparison: Given Students with Jobs on Campus, G.P.A comparison between Males and Females. 
    Based on the data of students with jobs on campus, we sorted the data into two groups: female students and male students. In the database, number one indicates for females and number zero indicates for males. In order to compare G.P.A, one missing data point has been deleted. There are two more missing data points that get dropped while doing the multiple regressions. 
·  Summaries of Statistics
	GPA for females
	
	GPA for males

	HC_GPA
	
	GPA

	Mean
	3.186667
	
	Mean
	3.001667

	Standard Error
	0.086911
	
	Standard Error
	0.112236

	Median
	3.2
	
	Median
	3.185

	Standard Deviation
	0.301069
	
	Standard Deviation
	0.476177

	Sample Variance
	0.090642
	
	Sample Variance
	0.226744

	Count
	12
	
	Count
	18


Table 6.





In our sample data, there are 12 female students. The mean G.P.A is 3.18, with a standard deviation of 0.3017. There are 18 male students, and the mean G.P.A of this group is 3.0016 with a standard deviation of 0.4762. It is interesting to note that female students have both a smaller sample size and a smaller standard deviation.
Probability Comparison
Table 7.
	Column1
	Females
	Males
	Marginal

	G.P.A>3.077
	0.241379
	10/29=0.3448
	17/29=0.5862

	G.P.A<3.077
	0.1034
	9/19=0.3103
	22/29=0.0758

	Marginal
	0.3448
	19/29= 0.6552

	Conditional(given one gender that G.P.A>3.077)
	7/10=0.7
	0.5263
	



This table shows the marginal/joint and some of the conditional probabilities. By looking at the students with a G.P.A higher than 3.077, female students contains a 24.13% of the sample population and males maintains 34.48% of the sample population. But if we look at the marginal probability, females are only 34.48% of the sample size while the males are 65.52%. We also conducted the conditional probabilities by given the gender. Given female students, the probability of students with a G.P.A above 3.077 is 70%. By contrast, given males, the probability of students with a G.P.A higher than 3.077 is 52.63%. From this comparison, females with jobs are more likely to have higher G.P.A than males. Therefore, based on the descriptive statistics, we assume that there is a significant difference in G.P.A of this group.
Is There a Significant Difference in G.P.A of Female Students with Jobs on campus and Male Students with Jobs on campus?
Based on the analysis before, we conducted a hypothesis test to find whether there is a significant difference in G.P.A between those two groups.
Research question: is there a significant difference in G.P.A between female students with jobs on campus and male students with jobs on campus?
Xf stands for female students with jobs on campus, and Xm stands for male students with job on campus.
Ho: Xf – Xm=0
Ha: Xf – Xm ≠0
    Since both group has the sample size smaller than 30, therefore we used t-test and pulled standard deviation. The p-value of the test from our data analysis is 0.1427. Therefore, from that, we cannot reject the null hypothesis test with a 90% level of confidence. We can conclude that there is not a significant difference in G.P.A of these two groups.
Conclusion of the third comparison
From the comparison of the mean G.P.A and probabilities, it seems that female students with jobs on campus are more like to have a higher G.P.A. From the result of hypothesis test, we can conclude that there is really not a significant difference between the two groups. The assumption we give for this result is because both females and males’ sample sizes are small in our cases. If the sample sizes expanded, the result might change. 
Conclusion of the Project:
In this project, we compared three groups of G.P.A: students with jobs on campus vs. students without jobs on campus; students with one jobs on campus vs. students with more than one jobs; female students with jobs on campus vs. male students with jobs on campus. In our first group comparison, we used descriptive statistics to generate some basic information such as mean, standard deviation. Then we used correlation and covariance to analysis how strong G.P.A related to some other variables. By conducting a probability table, we found out that students with jobs on campus likely tend to have a higher G.P.A than students without jobs on campus. In order to further confirm the result, we conducted a hypothesis test of the significance in G.P.A of the two groups. The result proved our assumption is correct that G.P.A of students with jobs on campus are indeed higher than students who do not have jobs on campus. Based on this, we are trying to find the reason behind it and we built an empirical model of G.P.A as a function of hours of study and hours of working. The model turns out unsuccessful because of the multicollinearity of independent varibles. Then we could not get the implication from this model. The second model we built on contains eight independent variables. By analyzing the result of the multiple regressions, we knew that the second model is even worse than our first model.   
     After finishing comparing the first group, we moved on to the second comparison of the G.P.A, students with one job and students with more than one job. We analyzed the descriptive statistics and conducted a hypothesis test of the second group. It turns out to be the difference in G.P.A of this group is insignificant. One of the reason for this result might be we have small sample sizes, especially students with more than one group.
    Lastly, we compared the G.P.A difference of female students with jobs and male students with jobs. We did descriptive statistic, correlation and conducted a probability table. From these three parts of data, we assumed that female students with jobs are likely to have a higher G.P.A than male students with jobs on campus. In order to confirm the assumption, we conducted a hypothesis test. The result turns out to be that we cannot reject the null hypothesis test with a 90% confidence, but can reject it with 85% confidence. Therefore, in our sample it does not show a significant difference in G.P.A of these two groups. However, based on our p-value, we assume that if the sizes of the two groups can be extended, then the results will change and we are likely to be able to reject the null hypothesis test. 




















