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CEP 932 Quantitative Methods in Educational Research I 
Summer 2010 
Homework #2 

 
Tim Xeriland 
43 points 
Due:  July 5, 2010 (10:00 AM) 

 
 

1. (3 points) What is a parameter?  What is a sample statistic?  Describe the differences and 
relationships between them.  

  
 A parameter is describes a full population whereas a sample statistic describes a 
 part or subset of that population. 
 
 For example, consider a family that is 50% male (two sons and a father) and 50% 
 female (two daughters and a mother).  A sample that included only the parents 
 would have a sample statistic (50% male) that matched the parameter, as would a 
 sample that included only the children.  However, a sample that included only the 
 father and sons would be 100% male and its sample statistic percentage would 
 differ from the population parameter. 

 
2. (4 points) As the mobility of the population in the US has increased and with the increase in 

home-based employment, there is an inclination to assume that the personal income in the 
US would become fairly uniform across the country.  The following table provides the per 
capita personal income for each of the 50 states and the District of Columbia.   

 
Income 

(Thousands of 
dollars) 

 
Number of 

States
23.5 5 
26.5 13 
29.0 16 
32.0 9 
35.5 4 
38.5 2 
41.5 2 

 
(2 points) Construct a histogram for the income data using SPSS. 
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a. (1 point) Describe the shape of the histogram. Is it symmetric?  
 
By looking at the histogram there is a slight positive skewness, however, 
based on the skewness value it is within the range of tolerance. 
 

b. (1 point) Would you describe per capita income as being fairly homogeneous 
across the U.S.?  Why or why not?   

  
 No, it isn’t.  If it was the histogram would have come out with a horizontal 
 bar, which it doesn’t.  In fact, there is quite a lot of variability.   

 
 
3. (8 points)  
 
(5 points) Given the following data, calculate the following sample statistics: mean, median, 
mode, range, standard deviation, IQR using SPSS. 
  

55 85 90 50 110 
115 75 85 82 23 
70 65 50 60 90 
90 55 70 59 31 
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Statistics 

VAR00003 

N Valid 20

Missing 32

Mean 70.50

Median 70.00

Mode 90

Std. Deviation 23.692

Variance 561.316

Skewness -.073

Std. Error of Skewness .512

Range 92

Minimum 23

Maximum 115

Sum 1410

Percentiles 25 55.00

50 70.00

75 88.75
 

IQR 33.75

 
(3 points) Create a box plot for the data using SPSS: 
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Case Processing Summary 

 
Cases 

Valid Missing Total 

N Percent N Percent N Percent 

VAR00003 20 38.5% 32 61.5% 52 100.0%
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4. (9 points) Data are collected on the weekly expenditures of a sample of urban households 
on food (including restaurant expenditures).  The data, obtained from diaries kept by each 
house hold are grouped by the number of members of the household.  The expenditures are 
as follows: 
 

1 member: 67 62 168 128 131 118 80 
 53 99 68 76 55 84 77 
 70 140 84 65 67 183  
2 members: 129 116 122 70 141 102 120 
 75 114 81 106 95 94 98 
 85 81 67 69 119 105 94 
 94 92      
3 members: 79 99 171 145 86 100 116 
 125 82 142 82 94 85 191 
 100 116  
4 members: 139 251 93 155 158 114 108 
 111 106 99 132 62 129 91 
5+ members: 121 128 129 140 206 111 104 
 109 135 136     
  
a. (2.5 points) Calculate the mean expenditure separately for each group of 

members. Use excel or SPSS.   
 1 member: 93.75 2 members: 98.65 3 members: 113.31 
  4 members: 124.86  5+ members: 131.90 
b. (2.5 points) Calculate the median expenditure separately for each group of 

members. Use excel or SPSS. 
 1 member: 78.5 2 members: 95 3 members: 100 
  4 members: 112.5  5+ members: 128.5 

 
c. (1 point) Calculate the mean of all the data (for all members). Use excel or SPSS. 

All: 108.72 
 

d. (1 point) Can the combined mean be calculated from the means of the groups of 
members?  If so, how? Notice that the number of values differs by group of 
members.  

 Yes, when the groups are different sizes, you can weight the individual means 

 to find the overall mean.  
n
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e. (1 point) Calculate the median of all the data (for all members). Use excel or 
SPSS.    

 All: 104 
 

f. (1 point) Can the combined median be calculated from the means of the groups of 
members?  If so, how?   

 No 
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5. (3 points) Use the following data: 
                  69, 80, 77, 40, 59, 38, 99, 19, 27, 63, 70, 37, 62 
 

a. (2 points) What is the mean and median of the data? Use excel or SPSS.  
     
   Mean: 56.92      Median:  62 

b. (1 point) Comparing the mean and median, would you characterize the 
distribution as symmetric, negatively or positively skewed?   

       
  The distribution is negatively skewed since the mean is to the left of the  
  median. 
 
6. (6 points)  
The table below represents Math and English scores obtained by 8 students in a 4th grade class 
(consider them a sample from a population). Use the table below to answer the questions. 
 
Student Number  Math Score  English Score 
   (x)   (y) 
1    22    33 
2    26    35 
3    27    35 
4    25    30 
5    21    29 
6    26    34 
7    23    31 
8    24    29 
 
1. What is the math mean score: Use excel or SPSS.     24.25 
2. What is the English mean score: Use excel or SPSS.      32.00 
3. What is the variance in math scores? Use excel or SPSS.    4.50 
4. What is the variance in English scores? Use excel or SPSS.     6.57 
5. Show that the following equality is true i i i ix y x y    ( )  

   ii yx  

            nn yxyxyx 2211      nn yyyxxx 2121   ii yx  
 

6. Show that the following equality is true 
2 2 2
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7. (6 points) 
 
The Tennessee class size experiment has been called one of the great experiments in the history 
of education.  It involved randomly assigning both students and teachers to one of three 
experimental conditions (a small class of 13-17, a regular sized class of size 23-27, or a regular 
sized class with a full time instructional aide) within each participating school.  Thus each school 
had classrooms corresponding to (at least) three conditions.  The experiment started with a 
cohort of Kindergarten students and assignments were maintained until the end of third grade.  
When new students entered the participating schools, they were randomly assigned to one of the 
three conditions.  At the end of the experiment the achievement test scores were compared to 
evaluate the effects of small classes. Long term follow up comparisons of the three groups have 
continued for nine years (until the participants graduated from high school). 
 
1. (3 points) What are likely to be the most serious threats to the validity of causal inferences in 
this experiment when the outcome is measured at the end of third grade? Discuss each one of 
them? 
 
Here are four threats to the validity of causal inferences in this experiment.  One, even 
though the participants are randomly assigned it would be obvious to students, teachers, 
and parents which classes was in the experimental group and which was in the control 
group without carefully hiding the motive of the experiment.  Second, the classes could 
easily change due to attrition and late-entering students.  Third, teacher differences could 
have an effect on test scores, and finally school differences could influence the results. 
 
Since the group is known, there would be expectations associated with each class size that 
would affect the achievement scores.  The class dynamic would change with different 
students entering and leaving which could cause differences in student performance.  The 
quality of the teachers and the overall school dynamic would also impact the progress of 
the students and should be taken into consideration.   
 
 
2. (3 points) What are likely to be the most serious threats to the validity of this experiment when 
the outcome is measured at the end of high school? Explain each of them and why you think they 
may be more serious in long term follow up studies. 
  
From kindergarten to third grade there is a threat to validity because of attrition.  This 
would become a much larger issue when the study is drawn out to the end of high school 
and the experimental groups may not be able to be maintained after the third grade.  After 
nine years, the effect of class size may be insignificant.  
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8. (4 points) 
 
Many non-experimental studies have compared the academic achievement of Catholic school 
students and public school students (e.g., the 1987 book by Coleman, Hoffer, and Kilgore).  
Because there is no random assignment, research designs must take into account that Catholic 
school students may be different in ways other than the treatment (they or the school they 
attend). 
 
 
1. How would you design a study to estimate the causal effect of going to Catholic (as opposed 
to public) schools?  Specify which variables you would use in the study and give a rationale for 
including them 
 
When dealing with a study of this nature it is important to decide the analytic methods that 
will be used for partitioning and explaining the sources of variability in achievement and 
school-type characteristics.  This was a similar problem that Coleman had when 
conducting Equality of Education Opportunity Survey (EEOS) in 1965.  The EEOS drew 
an important conclusion that school characteristics were not important to student 
achievement, however, Coleman lacked some of the more sophisticated statistical methods 
that are available today. 
 
Since students are nested in schools we have to take into account whether racial/ethnic, 
socioeconomic background, and motivation are also influencing the results of our analysis.  
This requires a model that will incorporate multilevel and interactive phenomena of school 
and classroom effects on student-level educational achievement.   
 
Given the latest statistical techniques I would use multilevel models to look at the difference 
between Catholic schools and public schools.  Specifically, I would use a three-level mode of 
analysis.  The advantage of this approach would separate out the variation into three 
categories: within the classroom variation, between the classroom variation, and between 
school variation.  This would allow to compute the variability separately for the three 
categories.  By calculating the between school variance it allows us to predict school effects 
while at the same time determining classroom and teacher effects as well. 
 
 
 
 
 

Comment [MF1]: Great job!! 
 
Grade: 43/43 


