Data, Data Collection and Statistical Analysis

Review Questions WROE Module 2

Test Your Knowledge

Data

1. Within the context of the action Research Cycle we discussed, what are the differences between “outcome” data and “process” data?

2. What is the meaning of the statement “data have no meaning apart from context?”

3. What are the definitions of validity and reliability of data?

4. Can you give some example where different data can be used to measure the same underlying concept? 

5. What are some factors that affect negatively the validity of data?

6. What are some factors that affect negatively the reliability of data?

7. What is the relationship between validity and reliability of a set of data?

8. What is the difference between “primary” data and “secondary” data?  Please give an example of each? 

Graphical Representation of Data

1. Often descriptive data are depicted in bar graphs or histograms.  Why is it important to examine closely the scale used on such charts?  How could the data represented be misleading?
2. When is it useful to use pie charts to represent data?

3. How is the Pareto Chart different from the typical histogram?  What makes the Pareto Chart useful as a quality tool?

Descriptive and Inferential Statistics

1. What is the difference between taking some measurements based on the “population” of interest as compared to measurements based on a “sample” of the population of interest?

2. If a sample of a population is to be drawn, what must be considered carefully if we want to draw inferences about the condition in the population?

3. How do the issues of “margin of error” and “confidence level” come into play when we draw inferences about the population from sample data?
4. What does increasing our sample size has to do with the margin of error? Why?
5. What does it mean to have a random sample?
6. What are some possible situations that could result in having drawn a biased sample?

Central Tendencies and Dispersion

1. How is the mean, median and mode different from each other?

2. When is it best to choose the median rather than the mean to summarize a set of data points?

3. Conceptually, what additional information does the standard deviation provide when given in relation to the mean of a set of numbers? 

4. What are some of the factors that could influence the size of the standard deviation in a set of numbers?

5. In a “normal” distribution, what is the proportion of people with scores falling 1) between plus AND minus one (1) standard deviation from the mean score? 2) Between plus AND minus two (2) standard deviation from the mean score?

Correlations

1. What is the statistical measure used to indicate how two variable may be related to each other?

2. Do correlations, even very strong ones, imply a cause/effect relationship?  If no, why?  Can you give an example of spurious relationship?
3. How would a perfect (one to one positive or negative) relationship between two variables be represented statistically?

4. How would such perfect relationship be depicted graphically?

5. What is the role of the standard deviations in determining how two variables may be related to each other?  

6. Statistically, how could we denote the percentage of the variance in the second set of scores (dependent variable) as being explained or accounted for by the first set of scores (independent variable)?

7. The correlation between SAT scores and college GPA scores is r = .45.  What percentage of the variance in the GPA scores is explained by the SAT scores?

Test of Significance
1. What is meant by researchers when they express that the difference between two different conditions is statistically significant at the .05 level?  At the .01 level of significance?

2. What is the relationship among test of significance, the standard deviation of the groups and the size of the groups?

3. What is the difference between statistical significance and practical significance?

4. How do you know when and whether fluctuations from observation to observation represent “real” differences or changes due to normal variation or noise in the system?

5. What is the difference between “common cause” variation and “special cause” variation?

6. Consider the Statistical Process Control (SPC) as applied to Roger Maris and Mark McGuire Home Run Records (Module 2 Power Point presentation), to what extent are the data and graphics useful in explaining the value of SPC as a quality tool?  
7. If SPC can be calculated easily, can it be usefully applied to various levels of association functions and data?  Is this an area of statistical analysis that would be of interest to all or a subset of WROE participants?

