

Instructions: For the multiple-choice portion, circle the option that best answers the question. For the statistical analysis questions at the end, provide as much detail in your response in order to answer the questions posed. 

Part 1: Multiple-Choice

1. Every year, the HR department at Company X assesses employee engagement through an online survey in order to better understand the organization’s workforce. This year, data have been collected from 10,000 of the company’s 20,000 workers. Based on this scenario, which of the following is NOT true?

a. If all 20,000 employees completed the survey, the HR department would have employee engagement data for the entire population. 
b. If the sample of 10,000 employees is random and representative, it can offer accurate inferences about engagement within the company. 
c. Any sample mean and the population mean for employee engagement within the company will always be equal to one another. 
d. All of the above are true. 

2. In the above example, if the HR department were able to collect an additional 5,000 completed surveys, increasing its total to 15,000 out of 20,000 total employees, which of the following would be true?

a. The sample distribution of engagement scores would more accurately reflect the population distribution (i.e., provide a “clearer picture”).
b. The sample distribution of engagement scores would less accurately reflect the population distribution (i.e., provide a “cloudier picture”).
c. The dispersion of sample engagement scores would increase. 
d. None of the above. 

3. Range, variance, and standard deviation are all _________________________ that reflect measures of ___________________________.

a. Descriptive statistics; Central tendency
b. Descriptive statistics; Dispersion
c. Inferential statistics; Internal consistency
d. Inferential statistics; Linear regression


4. When analyzing employee data, inferential statistics are necessary because:

a. We often have access to an entire company population. Inferential stats use this data to make error-free conclusions about that population. 
b. We usually do not have access to an entire population. Inferential stats use sample data to estimate population (organization) characteristics, or parameters, which involves error and uncertainty. 
c. They summarize large amounts of data by providing measures of central tendency and dispersion. 
d. None of the above are true

5. Gender and race are examples of what type of data?

a. Nominal (qualitative or categorical) 
b. Interval (quantitative or numerical)
c. Ratio (quantitative or numerical)
d. Likert scale

6. Company B is interested in adding mindfulness training to its wellness program. Before dedicating ongoing funds to the program, the company’s HR department has been asked to provide evidence that the training program actually reduces employee stress. As such, a sample of current employees was randomly assigned to either an eight-week mindfulness training or a unrelated training (i.e., a control condition). Before the training began, employees filled out a measure of their stress level, then another survey following the training. The HR department then examined whether there was a change in stress pre- to post-training between employees in the training vs. control groups. Which of the following reflects the research design used? 

a. Experimental design
b. Non-experimental design
c. Quasi-experimental design
d. None of the above

7. In the above scenario, the stress measure used by the HR department is an example of a ______________________.  If HR also asked supervisors of the trained employees to provide ratings of how stressed the employees acted before and after the training, this measure would be an example of a _________________. 

a. Behavioral scale; physiological measure
b. Physiological measure; performance measure
c. Performance measure; subjective self-report
d. Subjective self-report; behavioral scale






8. Without reliable and valid measures, we __________________________________________ and, in turn, __________________________________________. 

a. Cannot assign individuals to appropriate study conditions; determine whether there are third variable effects in a given study. 
b. Can still ensure the legal defensibility of employee assessments and tests; prevent lawsuits related to hiring and promotion decisions.
c. Cannot make valid inferences about employee-related variables and their relationships with other variables; make informed HR decisions
d. None of the above is true. 

9. Which of the following is true about reliability and validity in measurement?

a. Reliability refers to the generalizability of scores on a given measure, while validity refers to the statistical significance of a measure.
b. Reliability refers to consistency of scores on a particular measure, while validity refers to the accuracy of those scores.  
c. Reliability refers to the accuracy of scores on a particular measure, while validity refers to the consistency of those scores.  
d. Reliability refers to the predictive ability of a particular measure, while validity refers to the internal consistency of a particular measure. 

10. The HR Department at Company X has partnered with a talent management consulting firm to run mid-level managers through a day long assessment center (AC) in which the managers will be assessed by three trained raters on a series of job-related simulation exercises (i.e., a role play, presentation, leaderless group discussion, etc.).  AC ratings will be used to help identify those ready for higher levels of management. Which of the following assesses the degree to which the raters agree in their assessment decisions?

a. Internal consistency reliability
b. Parallel forms reliability
c. Inter-rater reliability
d. Criterion validity

11. Test-retest reliability involves:

a. Administering different forms of a measure to the same group of people, then correlating their scores on the two measures. 
b. Assessing the degree to which different raters or observers agree in their assessments (i.e., measures “calibration” of judges). 
c. Administering the same measure twice over a period of time to the same group of people, then correlating their Time 1 and Time 2 scores. 
d. Assessing the degree to which items comprising the same measure and intended to assess the same variable produce similar scores.



12. Which of the following is NOT a type of internal consistency estimator?

a. Average inter-item correlation
b. Average item-total correlation
c. Cronbach’s Alpha
d. Parallel Forms reliability

13. Which of the following is NOT an element of a significance test?

a. Test-statistic
b. p-value
c. Conclusion
d. Power analysis

14. Using a p<.05 cutoff, an HR Department has concluded from their regression analysis that employees’ satisfaction with maternity/paternity leave positively predicts their commitment to the organization. However, despite their conclusion that there is an effect using their sample data, in reality there is no effect of satisfaction with maternity/paternity leave on employee commitment in the broader company population. This is an example of:

a. Type I Error
b. Type II Error
c. Standard Error
d. Generalizability

15. Company Z operates in the pharmaceuticals industry. Given the company wants to be sure that the drugs they produce and sell are effective, they set strict statistical thresholds (p<.001) when comparing individuals who receive the drugs (treatment groups) to those who do not (control groups). As mentioned in class, how does setting a strict statistical threshold of p<.001 vs. p<.05 potentially affect the conclusions they make from their analyses?

a. It increases the probability that they will conclude that there is an effect for a given drug when there really is not one (Type I Error)
b. It increases the probability that they will conclude there is not an effect for a given drug when there really is one (Type II Error)
c. It does not affect the conclusions made from the analysis.  
d. None of the above

16. Which of the following is NOT true of a correlation coefficient?

a. It indicates the strength of the relationship between two variables.
b. It indicates the direction of the relationship between two variables.
c. It provides the probability of observing a particular test-statistic.  
d. It ranges from -1.0 to 1.0

17. Whenever making inferences based on an observed correlation between two variables (e.g., the correlation between investment in HR and company-level financial performance), it must be recognized that ______________________________.

a. Significant findings always depend on having a representative sample. 
b. Third variable effects are only a problem when sample size is small.
c. A correlation does not imply that one variable causes the other. 
d. All of the above are true.

18. Which of the following is NOT true of simple linear regression?

a. It involves one predictor and one quantitative outcome variable.
b. It assumes the predictor variable is quantitative and the outcome variable is categorical in nature. 
c. It models a linear relationship between the predictor and outcome. 
d. It assumes that changes in the outcome variable are caused by changes in the predictor variable. 

19. Which of the following is NOT true about multiple linear regression analysis?

a. It uses multiple predictor variables to predict variability in a quantitative outcome variable. 
b. It isolates the unique effects of each predictor variable on the outcome, accounting for the effects of the other predictor variables. 
c. It assumes linear relationships between each of the predictor variables and the outcome variable. 
d. It involves comparing two groups’ means on a measured variable. 

20. Which of the following represents a multiple regression equation for three predictor variables? 

a. 
 = b0 + b1y + b2y
b. 
= bo + b1y + b2y + b3y
c. 
 = bo + b1x + b2x 
d. 
 = bo + b1x + b2x + b3x













21. Company Y is a global coffeehouse chain. Given customer service is a key part of its business strategy, its HR analytics group wants to determine whether emotional intelligence (EI) scores are a significant predictor of its baristas’ job performance. A significant relationship might indicate a need for the company to build an EI assessment into its hiring and selection of baristas. Based on sample data collected over the last year from existing employees, the analytics group has found a regression coefficient of .50 (p<.05) for the effect of EI on job performance ratings of baristas. What does this indicate?

a. There is not enough evidence to reject the null hypothesis (H0) that EI and job performance are unrelated within the broader population. 
b. There is a strong positive effect for EI on job performance. For every unit increase in baristas’ EI, job performance increases .50 units. 
c. There is a strong negative effect for EI on job performance. For every unit increase in baristas’ EI, job performance decreases .50 units. 
d. The data points likely form an oval “cloud-like” shape in a scatter plot.

22. Now assume that the HR analytics group from Question #21 has conducted a multiple regression analysis using several variables to predict the job performance of its baristas. Below are scatterplots showing the relationships between two of the predictor variables and job performance: emotional intelligence and high school GPA. What do the plots suggest about the regression coefficients the analytics group found in their regression analysis?

                          [image: ]

a. Both predictor variables seem to have positive linear relationships with performance, but high school GPA is a stronger predictor. 
b. Both predictor variables seem to have positive linear relationships with performance, but emotional intelligence is a stronger predictor. 
c. Both predictor variables seem to have positive linear relationships, and the strengths of their relationships with performance are equal. 
d. The scatterplots do not provide any relevant information in this case. 








23. R2 is used in multiple regression analysis to assess: 

a. The amount of variation explained in the outcome variable by each of the predictor variables in the regression model. 
b. The amount of variation explained in the outcome variable by all of predictor variables in the regression model together. 
c. The effect of each predictor variable on the outcome variable, controlling for the effects of other predictor variables in the model. 
d. None of the above

24.  In multiple regression analysis, R2 increases to the extent that:

a. The predictor variables are lowly correlated with one another. 
b. The predictor variables are highly correlated with one another. 
c. Between groups variance is greater than within groups variance. 
d. There are fewer predictor variables in the regression equation. 

25. From our class discussion, what do the arrows below point to?

a. The amount of variation not explained in employee engagement by the two predictor variables. 
b. The amount of shared variation explained in employee engagement by the two predictor variables together.
c. The amount of unique variation explained in employee engagement by each of the two predictor variables. 
d. None of the above. 
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Part 2: Analyses

Problem #1: Velex Systems, Inc., a software development company, places a heavy emphasis on innovation. However, to date, it has not developed a measure to assess employees’ perceptions of the company’s climate for innovation. The HR analytics group at Velex has developed a five-item scale of “climate for innovation” and has data from 25 software engineers who provided ratings on the measure. The group now wants to evaluate the scale’s items to determine whether they are suitable for use in future surveys. Based on this scenario and using the data provided, please answer the following questions: 

a. In MS Excel, calculate the inter-item correlations and the average inter-item correlation, a well as the item-total correlations and the average item-total correlation. Please report the average inter-item correlation and average item-total correlation below. 








b. Based on a) are there any items that are contributing to poor reliability? If so, how would the average inter-item correlation and the average item-total correlation change if the “bad” item(s) were removed? What do these statistics tell you about the quality of the scale?












c. What is the Cronbach alpha for the scale? Is it at an adequate level? Again, if there are items contributing to poor reliability, how would alpha change if the “bad” item(s) were deleted? Hint: If there are “bad” items, you must recalculate the components of the alpha equation without the “bad” item data included. 






d. Are ratings on the climate for innovation measure correlated with supervisor ratings of employees’ innovative behavior? That is, does the climate for innovation measure have criterion-related validity? Again, if there are items contributing to poor reliability, would this relationship change if the “bad” items are removed? Why or why not?










Problem #2: An HR Analytics Group wants to identify key variables that may be driving employee burnout in order to target interventions. Using Likert scales with response anchors from 1 (Strongly Disagree) to 5 (Strongly Agree), it has collected data on workers’ (n = 29) perceptions of their 1) supervisors, 2) workload, 3) pace of work in their units, and 3) work-family conflict. The supervisor measure includes items capturing the extent to which employees view their supervisors as providing task structure, coaching, and emotional support, with higher scores indicating more positive perceptions. The workload measure captures the extent to which workers perceive their jobs as requiring high levels of quantitative output, productivity, and significant daily pressure, with higher scores indicating higher workloads. The pace of work measure captures the extent to which employees perceive their work units as fast paced, requiring multi-tasking, and constantly moving, with higher scores indicating faster paced work settings. Finally, the work-family conflict measure captures the extent to which one’s work life interferes with one’s family life (e.g., working weekends, staying late at the office, never feeling disengaged from work at home). Based on this scenario and the data provided, please answer the following questions. 

a. Look at the scatter plots between scores on the supervisor, workload, pace of work, and work-family conflict measures and burnout. Draw a rough sketch of each scatterplot and label the axes (x-axis = predictor; y-axis = outcome). Does each predictor seem to have a linear relationship with burnout? Does it make sense to model all or only some of the predictors in a regression? Why?










	







b. Run a multiple regression using the variables you chose to model in the question above as predictors of employee burnout. What are the regression coefficients for each predictor variable? Are they significant? What are they telling you? What does this mean for targeting employee burnout-related interventions? 














c. What is the R2 for the regression model? What does it tell you specifically?
















d. What is the prediction equation for this regression model? What is the predicted level of burnout for an employee with predictor scores of: supervisor = 4.2, workload = 4.5, pace of work = 2.25, and work-family conflict = 2.25?
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