Quantitative Research Studies Midterm Review

CHAPTER 1

Definitions and Concepts

Statistics: mathematical tools used to organize, summarize and manipulate data 

Variable: traits that can change values from case to case  

Sample: Carefully chosen subsets of the population 

Population: All cases in which research is interested 

Descriptive Statistics: Summarizing one variable (univariate) summarizing two variables (bivariate) summarizing more than three variables (multivariate)

Inferential Statistics: Generalizing from a sample to a population 

Dependent Variables: The effect resulting from an individual variable

Independent Variables: The cause that changes the dependent variable 

Level of Measurement: The measurement of the mathematical quality of the scores of the variables

Nominal Variables: Scores with labels that are classified into categories 

Ordinal Variables: Scores with a have numerical value that can be ranked 

Interval-Ratio Variables: Numerical scores with equal distance between scores (Ratio variables have a true zero)

Problems

1. Why is our understanding of the level of measurement of a variable important in data analysis? 
It is important to understand the different levels of measurement during data analysis because the different statistics require different mathematical operations (ranking, addition, square root, etc.), so the level of measurement of a variable tells us which statistics are permissible and appropriate.
2. What are the differences between an ordinal and an interval variable?
Both interval and ordinal variables are numerical values with equals distances between scores, however interval variables do not have a true zero whereas ordinal variables have a true zero

CHAPTER 2

Definitions and Concepts 

Frequency Distributions: Summarizes distribution of a variable by reporting the number of times each score of a variable occurred 

Cumulative Frequency Distributions:

Cumulative Percentage Distributions: 

Proportions: Frequency (the part) divided by number (the whole)

Percentage: Frequency (the part) divided by number (the whole) multiplied by 100

Rates: The number of actual occurrences of an event divided by the number of possible occurrences  

Ratio: Compares the relative sizes of categories (part to part) 

Problems
1. How to calculate the ratio, rate, proportion, and percentage?
Ratio: f1/f2  (Where f1 = number of cases in first category, f2 = number of cases in second category)
Rate: x/n (Where x = the number of actual occurrences, n = the number of possible occurrences) 
Proportion: f/n (Where f = the frequency, n = the number)
Percentage: f/n*100 (Where f = the frequency, n = the number)

2. How to interpret cumulative frequency distribution and cumulative percentage distribution?
Cumulative Frequency Distributions:
Cumulative Percentage Distributions: 

CHAPTER 3
Definitions and Concepts 
Measures of Central Tendency: Most typical, central, or common score of a variable

Mode: The most common score (frequency)

Mean: The average score (calculation)

Median: the score of the middle case (order/location)

Dispersion: Variety, diversity, amount of variation between scores 

Variance: Squaring the standard deviation 

Standard Deviation: A measurement of degree of dispersion of the data from the mean (the average distance of each score from the mean)

Problems 
1. How to find the mode of a variable? 
Count the frequency of each score and determine which has the highest frequency

2. How to find the median of a variable? 
Order the scores from highest to lowest and locate the middle score

3. What are the properties of the median as a measure of central tendency?  
Can be used for ordinal and interval-ratio variables, it is the score of the middle class, and the exact center of the distribution 

4. How to calculate the mean of a variable?  
Add all the scores and divide the sum by the total number of scores

5. What are the characteristics of the mean?  
All scores cancel out around the mean, the mean is the point of minimized variation (least squares principal), and the mean uses all the scores 

6. What is the relationship between the mean and median in our understanding of the shape of the distribution of a variable? 
The median is more appropriate to use as a central tendency when a distribution is skewed and the median and mean are the same value in a normal distribution. 

7. How to calculate the variance and standard deviation? 
Standard deviation subtracts all scores from the mean to determine the deviations, then squares all deviations, then adds the sum of all squared deviations, then divides this total by the total number of scores, and finally, takes the square root of that quotient to get the standard deviation. Variance is the squared standard deviation. 

8. How do we interpret the variance?  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9. How do we interpret the standard deviation? 
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