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CEP 932 Quantitative Methods in Educational Research I

Summer 2010

Homework #2 - Lawrence Bruce

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 a summary of the population to be studied. If we were studying causation between income and academic achievement, our parameter would allow us to see the average income across the population. A sample statistic, on the other hand, would only be measured from the sample population chosen to represent the population of interest. The parameter is sometimes unknown (reliance on Census data, for example) and must be estimated. Whereas the sample statistic can be calculated due to the smaller quantity from the selected sample.

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
.

a. (1 point) Describe the shape of the histogram. Is it symmetric? 

For the purposes of statistical analysis, the histogram follows the conditions of a normal curve. There appears to be a slight variation from exact symmetry given that the data at the high end is pulling the mean slightly higher than the median and mode. However, this is an insignificantly skewed data set, so yes, the histogram is symmetric
.

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

It should be inferred that the income is not homogenous across the U.S. because homogeneity would result in a single vertical item on our histogram, or a set of equal bars on a bar graph, representing average incomes as the same across all states. This is not the case.

3. (8 points) 

(5 points) Given the following data, calculate the following [image: image5.png]E(xl. +yl.)2 =
Exl.z +Ey.2



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


Mean: 70.5

Median: 70

Mode: 90

Range: 92

Standard Deviation: 23.69

IQR: 31.25

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

Using Excel, I was only able to get this to be vertical.

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: 131.9

b. (2.5 points) Calculate the median expenditure separately for each group of members. Use excel or SPSS.

1: 78.5

2: 95

3: 100

4: 112.5

5+: 128.5

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


The mean for all the data is 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. 

No. The combined mean of the groups of members would generate an average that places equal weight on the value within. Given that the data within each group varies, we must generate a mean from the entire sample to identify the mean of all the data.

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

The median of all the data is 104. 

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

No. Again, the variety within the quantity of data points per group creates the need to collect this statistic from the aggregate data. If we were to find the median of the medians, we place a great weight on some groups and lesser weight on others.

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. 

The mean is 56.92. The median is 62.

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

This distribution cannot be characterized as “normal”. The distribution is negatively skewed, and is definitely not symmetric. The data has a long left tail, but is weighted to the right. 

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. 30.75

3. What is the variance in math scores? Use excel or SPSS. 4.5
4. What is the variance in English scores? Use excel or SPSS. 21.99

5. Show that the following equality is true
[image: image1] 

Since addition is both commutative and associative, numbers can grouped and added in any order. Therefore this is a true statement.

6. Show that the following equality is true 
[image: image2] 
By the order of operations, the summation of the quantity xi plus yi, squared requires that xi and yi be added prior to the sum being squared. On the right side of the inequality, the order of operations require that each x term be squared and then the summation found. The same is done with the y term. Then the two summation values are added together, resulting in a different value.   The order of operations is important and yields different values on each side of the inequality.

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).

a. (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?

The most serious threats to validity in this experiment in critique of the outcome measured after 3rd grade include the role of the teacher in the classroom, incoming student placement prior to third grade, and the nature of learning outside school. The surveys that were completed could have skewed the results if they were provided orally, as the surveyor may have unintentionally led the young child to respond in favorable ways. When considering the ability of this test to be replicated in other settings (ecological validity), I am not sure all of the modifiers have been accounted for - at least not in the information provided.

b. (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.

What is in question here is internal validity. The causal relationship can be interfered with due to  the history (specific events that may impact student, teachers, schools, etc.), maturation (the passage of time affects the subjects in ways for which we are unable to account), instrumentation (the differences between kinds of tests from 3rd grade to 12th grade), statistical regression (have groups of students been identified and labelled or selected based on earlier tests?), loss of subjects (in addition to history, what subjects have been lost due to moving away, dropping out, etc.?). Each has independent significance on the potential for hijacking a good study. Taken altogether, these internal validity questions would need to be addressed.

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).

a. 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.

The distinction of attending a Catholic school as opposed to attending a public school creates a better environment for academic achievement poses particular problems. There are a few research designs that may help to account for the inherent, intangible differences between the Catholic school setting and the public schools setting.

The first design component would be to compare Catholic school students their a corresponding set of students in public schools whose families are practicing Catholics with comparable household incomes. Rather than studying the whole of the populations from a (often) small Catholic school in comparison to a proportionally large public school, taking an equal sample within those research guidelines may provide opportunities for real comparison. This eliminates those intangible variables because it can be assumed that the lessons/morals being taught in the home and/or church are similar. We may also want to consider the following from within this sample:

1. If the students are followed all the way through (or maybe high school), the standardized ACT can be an adequate measure of academic achievement. Other measures such as GPA may not be reliable as they are subject to differences between teachers and schools.

2. Percentage that continue on to four year schools, community colleges, armed forces, etc. Many assume that high achieving students are more likely to pursue a post-secondary education. This may not be a solid indicator, but may reinforce other measures such as ACT scores.

3. It may be worthwhile to measure the percentage of students that continue to regularly practice their faith past high school. Catholic schools may use this as a selling point if this percentage is in their favor. As such, this may pull increasing amounts of students into the Catholic domain.  This factor could be used and misused as anecdotal evidence that the Catholic schools are “better” than public schools with no weight on academic achievement.

4. Percentage involved in community service work (and how many hours) through high school.... Rationale: Again, another possible "selling point" if this tips in the Catholic school's favor. Either way, involvement in the community is important for growth of a community and how connected students/families feel to the place they live.

These design methods require some quantitative measures that would have to be done through surveys. These could be pre-high school and upon graduation in order to gain a perspective on students’ personal growth, as well as to identify development as a Catholic to account for the “intangible” distinction between Catholic students and their public school counterparts
.
�I cannt find your histogram:  -2 points


�The histogram is not exactly symmetric; rather positively skewed. The skewness value is positive and that can be seen from the histogram as well. However the skewness value is small and the median mean and mode are almost identical. Hence, there is very small positive skewness.





-1 point


�English mean score is 32


- 1 point


�English variance is 6.6





-1 point


�Overall nice job.  A few points taken off and noted above.  Otherwise, good job.





Grade: 38/43






