CollegeFreshmen: Data Summary 

I.  Purpose

The goal of this assignment is to obtain summary statistics on qualitative and quantitative variables and to perform simple related analyses of the data observed. 

II.  Description of related article

The data for this project comes from the National Longitudinal Survey of Freshmen (http://nlsf.princeton.edu).  

The NLSF involved 4000 college freshmen composed of nearly equal sized groups of white, black, Asian and Latino students.  It measured the academic and social progress of college students at regular intervals and was developed to provide “comprehensive data to test different theoretical explanations for minority underachievement in higher education.”  The NLSF is composed of a five surveys.  The first was a baseline survey (Wave 1 Public Release Survey conducted as the students entered their Freshman year in College) that contained detailed background information on each student.  The four additional surveys followed students through their undergraduate years and are expected to be made available by 2007.  

III.  Description of data

The data for this project is in the file CollegeFreshmen.mtw.  It is a random sample of 400 students taken from the baseline NLSF survey and contains responses to 80 questions pertaining to their last year of high school.  The significant variables to be used in this project are described below.  In addition to the original variables, four new summary variables were created and are included in the data file for this project.  These are denoted below by a +:

	Variable Label 
	Description 

	TypeCollege
	Type of college attended (1=Liberal Arts, 2 = Private Research University, 3 = Public Research University )

	Race
	Race (W=Caucasian, B=Black, H=Hispanic, A=Asian)

	StudentGender
	Sex (F=female, M=male)

	Householdsize
	Number of household members (last year before college)

	TypeHS
	Type of HS attended all or most of senior year (1=private non-religious,  2=private religious, 3=public)

	HadOwnRoom
	Last year had own room (1=Yes, 0=No; *=missing)

	NumTV
	# of TVs in household last year (0,1-10, *=missing )

	NumVCR
	# of VCRs in household last year (0,1-10, *=missing)

	ParentOversightScore +
	 # of questions related to parental involvement for which responses were ‘sometimes’, ‘often’ or ‘very often’ for things like meeting teacher, helping with homework, limiting TV etc.  ( See notes for more details)

	ECParticipation +
	# of questions related to student activity for which responses were ‘sometimes’, ‘often’ or ‘very often’ for things like participated in sports, orchestra, volunteer work, etc.  (See notes)

	StudentNewspaper +
	Did student read a daily or Sunday newspaper? (Y=yes, N=no)

	ParentNewspaper +
	Did parent read a daily or Sunday newspaper? (Y=yes, N=no)

	HrsWatchingTV
	# hours per week spent watching TV/videos last year

	HrsPlayingVideo
	# hours per week spent playing video games last year

	HrsHomework
	# hours per week spent on homework outside of school last year

	HrsReading
	# hours per week spent reading for information or pleasure last year


Notes.  

Following the ParentOverSightScore column you will see columns w1q38a through w1q38q which each contain data for questions related to parental involvement.  For example, w1q38a = "Last year, how often did your parents or other adults in your household check if homework done" (1=never; 2=rarely; 3=sometimes; 4=often; 5=very often).  For further information,  check the codebook:   NLSF_nlsfw1p.pdf

Following the ECParticipation column you will see columns w1q39a through w1q39n which each contain data for questions related to Extra Curricular Participation.  For example, w1q39a = "Last year, about how often did you participate in sports at school?" (1=never; 2=rarely; 3=sometimes; 4=often; 5=very often).  For further information,  check the codebook:  NLSF_nlsfw1p.pdf

IV  Questions and Investigations

In your report, clearly label all tables and when appropriate give the units of measure. The components of the assignment are given below. Be sure your presentation is clear and organized. The use of tables is required. 

A.  Categorical (discrete) variables

1.  Identify the categorical variables in this study. Choose two categorical variables and construct a bar chart and a frequency table that gives the counts and percentages of observations in each category. 

2.  Create a contingency table of StudentGender vs. StudentNewspaper  and calculate the following for these 400 students:

a.  
the probability a student reads the newspaper. 




b.  
the probability a student reads a newspaper given that the student is male.



c.  
the probability a student reads a newspaper given that the student is female.



d. 
the prevalence ratio that a student reads a newspaper comparing males and females. Interpret its meaning.

3.  Create a contingency table of StudentNewspaper vs. ParentNewspaper  and calculate the following for these 400 students:

a.  
the probability a student reads newspapers given their parent reads the newspaper.

b.  
the probability a student reads newspapers given their parent does not read the newspaper 

c. 
the prevalence ratio of whether or not a student reads newspapers with respect to whether the parent did or did not read newspapers. Interpret its meaning.

 

4.
How could the information acquired above be useful to a newspaper publisher.


B.  Quantitative (continuous) variables

 
 

1. 
Descriptive statistics

 

 
a. 
Identify two continuous variables and calculate the descriptive statistics for each variable (mean, median, standard deviation, Q1, Q3, range, minimum and maximum value). 

 


b. 
Create a histogram for each variable, comment on the shape of the histogram and determine if the mean or median is the most appropriate measure of center. Give an explanation for your answer.

 


c. 
Create a side by side box plot for the two variables used above. In comparisons with each other, what conclusion can you draw about the variability of these two variables?

 



Give explanations for your conclusion!

 

2. 
Linear correlation

 


Answer the following for the variables HrsWatchingTV ( dependent variable) and 




HrsHomework ( independent variable).


 

a.  Make a scatter plot of this data and find the line of best fit and correlation coefficient.


 

b.  What is the correlation coefficient telling you in terms of your data? (Discuss the strength and direction of the relationship between the two variables.


 

c. 
Using the line of best fit, what is the predicted value for a student that spends 22 hours doing homework?

 

3. 
We would expect a negative correlation because the more time you spend on homework the less time you would have to watch television.


 

a. 
Do you find this to be true for this data? Explain possible reasons for your answer.

 


b. 
What other outside factor(s) could be influencing your analysis?

V.  Solutions

A.  Categorical (discrete) variables

1.  Identify the categorical variables in this study. Choose two categorical variables and construct a bar chart and a frequency table that gives the counts and percentages of observations in each category. 

Categorical variables are: TypeCollege, Race, StudentGender, Householdsize, TypeHS, HadOwnRoom, NumTV, NumVCR, ParentOversightScore, ECParticipation, StudentNewspaper, and ParentNewspaper

Householdsize chart and frequency tables:
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Tally for Discrete Variables:



 HouseholdSize 

HouseholdSize  Count  Percent

            1      2     0.50

            2     22     5.50

            3    105    26.25

            4    140    35.00

            5     75    18.75

            6     34     8.50

            7      9     2.25

            8      8     2.00

            9      3     0.75

           10      1     0.25

           11      1     0.25

           N=    400


StudentNewspaper chart and frequency tables:
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Tally for Discrete Variables: 

StudentNewspaper 

StudentNewspaper  Count  Percent

              No     58    14.50

             Yes    342    85.50

              N=    400

2.  Create a contingency table of StudentGender vs. StudentNewspaper and calculate the following for these 400 students:

Tabulated statistics: StudentGender, StudentNewspaper 

Rows: StudentGender   Columns: StudentNewspaper

       No  Yes  All

F      44  179  223

M      14  163  177

All    58  342  400

a.  
the probability a student reads the newspaper. 
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P(st read newsp) =          = 0.855




b.  
the probability a student reads a newspaper given that the student is male.
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P(st read newsp | male) =          = 0.921

 


c.  
the probability a student reads a newspaper given that the student is female.
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P(st read newsp | female) =          = 0.803




d. 
the prevalence ratio that a student reads a newspaper comparing males and females. Interpret its meaning.
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PR =                                              =            = 1.1

Male students are 1.1 times more likely to read a newspaper than female students.

3.  Create a contingency table of StudentNewspaper vs. ParentNewspaper  and calculate the following for these 400 students:

Tabulated statistics: ParentNewspaper, StudentNewspaper 

Rows: ParentNewspaper   Columns: StudentNewspaper

       No  Yes  All

No     19   18   37

Yes    39  324  363

All    58  342  400

a.  
the probability a student reads newspapers given their parent reads the newspaper.
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P(st read newsp | parent read newsp) =           = 0.893

b.  
the probability a student reads newspapers given their parent does not read the newspaper 
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P(st read newsp | parent does not read newsp) =         = 0.486

c. 
the prevalence ratio of whether or not a student reads newspapers with respect to whether the parent did or did not read newspapers. Interpret its meaning.
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    ^ not 
If a parent reads a newspaper, his/her child is 1.8 times more likely to read a newspaper than a child whose parent does not read the newspaper.

 

4.
How could the information acquired above be useful to a newspaper publisher.

 


Newspaper publishers may consider trying to encouraging more readership among women and among parents.


B.  Quantitative (continuous) variables

 
 

1. 
Descriptive statistics

 

 
a. 
Identify two continuous variables and calculate the descriptive statistics for each variable (mean, median, standard deviation, Q1, Q3, range, minimum and maximum value). 

 

Continuous variables are: HrsWatchingTV, HrsPlayingVideo, HrsHomework and HrsReading
Our continuous variables are hours watching television and hours spent on homework.

Descriptive Statistics for: HrsWatchingTV, HrsHomework 

Variable         N  N*    Mean   StDev  Minimum     Q1  Median      Q3  Maximum

HrsWatchingTV  400   0  12.730  10.814    0.000  5.000  10.000  18.000   70.000

HrsHomework    400   0  17.073  12.419    0.000  9.000  15.000  21.000  100.000

Variable         Range

HrsWatchingTV   70.000

HrsHomework    100.000

 

 
b. 
Create a histogram for each variable, comment on the shape of the histogram and determine if the mean or median is the most appropriate measure of center. Give an explanation for your answer.
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The shape of this histogram is skewed to the right. In this case the median would be the most appropriate measure of the center because the data does not have a normal distribution. Also you have two pieces of data at the extreme which strongly influence the mean but not the median. 
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The shape of this histogram is also skewed to the right. Therefore the median would be the most appropriate measure of the center.




c. 
Create a side by side box plot for the two variables used above. In comparisons with each other, what conclusion can you draw about the variability of these two variables?

 



Give explanations for your conclusion!
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Looking at the two box plots, the variability seems the same because the inter – quartile region looks to be the same size. As a note: the inter – quartile is 13 for hours watching TV and the inter quartile is 12 for hours spent on homework. 

 

2. 
Linear correlation

 


Answer the following for the variables HrsWatchingTV ( dependent variable) and HrsHomework ( independent variable).


 

a.  Make a scatter plot of this data and find the line of best fit and correlation coefficient.
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b.  What is the correlation coefficient telling you in terms of your data? (Discuss the strength and direction of the relationship between the two variables.




 Pearson correlation of HrsHomework and HrsWatchingTV = 0.105





In terms of our data, there is a very weak positive correlation between the number of hours a person spends on homework and the number of hours a person watches television. We know this because our correlation coefficient is close to 0.


 

c. 
Using the line of best fit, what is the predicted value for a student that spends 22 hours doing homework?


Using the line of best fit, the predicted Y value (number of hours watching television) for a student who spends 22 hours doing homework is 13.18 hours.

 

3. 
We would expect a negative correlation because the more time you spend on homework the less time you would have to watch television.


 

a. 
Do you find this to be true for this data? Explain possible reasons for your answer.


We did not find the negative correlation to be true with our data. Looking at our scatterplot, we notice that there does not appear to be a linear correlation. All our data seems to be clustered in one location with a few outliers. The correlation coefficient of 0.105 supports this observation.

b. What other outside factor(s) could be influencing your analysis?

 
A correlation coefficient value of 0.105 really indicates no linear correlation between the two variables. One explanation could be students multi - task; they watch television AND do their homework at the same time.
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