Quiz 11, Version 1

Scenario: Below are an excerpt, graph, and table from Feng et al. (2020), published in Frontiers in Ecology and the Environment. Use them to answer Questions 1-6.

Excerpt: “We analyzed how often programming skills were listed as prerequisites for PhD student and postdoc positions in ecology, based on ~56,000 job descriptions posted on the ECOLOG‐L listserv between 2006 and 2018 (WebPanel 1). We found that, in 2018, >26% of PhD student positions and >36% of postdoc positions required that applicants have programming skills. Furthermore, from 2006 to 2018, the demand for these skills not only doubled for PhD student positions and more than tripled for postdoc positions (WebTables 2–4) but also steadily increased over time (Figure 1), at a rate of 1% and 2% per year for PhD student positions and postdoc positions, respectively (WebTable 4).”

Figure 1. Percentage of job ads requiring programming skills for Ph.D. students and postdocs in ecology. The fuzzy match and NLP lines are for two different methods used to classify the job ads.
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Table 1. The results from four regression analyses testing whether the percentage of postdoc ads requiring programming skills changed over time. The fuzzy match and natural language processing are two different methods used to classify the job ads.
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Q1. What was the sample in Feng et al.’s study?
a. ~56,000 job descriptions posted on the ECOLOG‐L listserv between 2006 and 2018
b. PhD students and postdocs in Ecology
c. Job descriptions posted on the ECOLOG‐L listserv between 2006 and 2018 that required programming skills
d. All job descriptions for PhD students and postdocs in Ecology posted between 2006 and 2018
	
Q2. What were the null and alternative hypotheses for the regressions in Feng et al.’s study?
a. H0: βyear=0
Ha: βyear≠0
b. H0: βyear≠0
Ha: βyear=0
c. H0: µyear - µpercentage = 0 
Ha: µyear - µpercentage ≠ 0 
d. H0: The means of all years are the same
e. Ha: The means of at least one year is different

Q3. What was the slope of the regression describing the change in the percentage of postdoc ads requiring programming skills over time? (It is the same for both fuzzy matching and natural language processing.)
a. 2% per year
b. 14% per year
c. 0% per year
d. -20% per year

Q4. Which of these is the fitted regression line describing the change in the percentage of Ph.D. ads requiring programming skills over time based on the fuzzy matching method?
a. Percentagei = -14.18 + 0.01*Yeari + Error
b. Yeari = -14.18 + 0.01*Percentagei + Error
c. Yeari = 0.01 - 14.18*Percentagei + Error
d. Percentagei = 0.01 - 14.18*Yeari + Error

Q5. Which regression analysis explained the least variation in the percent of job ads requiring programming skills, and how do you know?
a. Ph.D. ads with the fuzzy matching method. I know this explains the least variation because this regression has the smallest R2.
b. Postdoc ads with the natural language processing method. I know this explains the least variation because this regression has the smallest intercept.
c. Postdoc ads with the fuzzy matching method. I know this explains the least variation because this regression has the smallest p value.
d. Ph.D. ads with the natural language processing method. I know this explains the least variation because this regression has the smallest slope.

6. Which of these best describe the regression analysis in Feng et al. (2020)?
a. The regression analysis is an example of inferential statistics based on an observational study.
b. The regression analysis is an example of inferential statistics based on an experiment.
c. The regression analysis is an example of descriptive statistics based on an experiment.
d. The regression analysis is an example of descriptive statistics based on an observational study.

[bookmark: _Hlk32342185]

Quiz 11, Version 2

Scenario: Chytridiomycosis, often called chytrid for short, is a fungal disease that has spread across the world in the past few decades, causing widespread amphibian declines and extinctions. Zumbado-Ulate et al. (2019) surveyed the amphibian species that are still persisting in Costa Rica and quantified how many individual amphibians were infected out of the total sampled (prevalence of infection) and how much fungus the amphibians had on their skin (fungal load). Instead of plotting and analyzing data for each species, they grouped amphibians by the foraging–reproduction habitat index (FRHI). The FRHI is just a way to explain the groups of amphibians that were sampled; for instance, DAA means Direct-developing, Arboreal foraging, and Arboreal living amphibians and IAR means Indirect developing, Arboreal foraging, and stReam-breeding amphibians. Use this information and Figure 1 to answer Questions 1-6. 

Figure 1. (A) The mean prevalence of infection (proportion of sampled amphibians that had the fungus) with 95% confidence intervals for the 351 amphibians sampled in Costa Rica between 2000–2018 according to the foraging–reproduction habitat index (FRHI). (B) The fungal load on sampled amphibians, transformed by taking the log10 of all load values. Figure is from Zumbado-Ulate et al. (2019), published in the journal Diversity (volume 11, issue 8).
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Q1. Which of these best describe the analysis in Zumbado-Ulate et al. (2019)?
a. The analysis is an example of inferential statistics based on an observational study.
b. The analysis is an example of inferential statistics based on an experiment.
c. The analysis is an example of descriptive statistics based on an experiment.
d. The analysis is an example of descriptive statistics based on an observational study.

Q2. Consider Panel B in the figure. Which of these statements is false? 
a. This graph could have been made using the geom_point() function in the ggplot2 package.
b. Box-and-whisker plots like this one do not show individual data points and thus they hide the sample size of each group. 
c. This graph could be improved by including a legend to explain the color scale.
d. The median for Group IAP is 1.

Q3. Zumbado-Ulate et al. (2019) did an ANOVA analysis using a normal distribution to determine whether log10 fungal loads varied among FRHI groups. What were their null and alternative hypotheses?
a. H0: The mean loads in all FRHI are the same
Ha: The mean load in at least one FRHI group is different
b. H0: βFRHI=0
Ha: βFRHI≠0
c. H0: βFRHI≠0
Ha: βFRHI=0
d. H0: µDAA - µITF = 0 
Ha: µDAA - µITF ≠ 0 

Q4. Why did Zumbado-Ulate et al. (2019) do an ANOVA analysis using a normal distribution to determine whether log10 fungal loads varied among FRHI groups?
a. Because FRHI is a categorical variable and log10 fungal loads is a quantitative continuous variable.
b. Because FRHI is a quantitative variable and log10 fungal loads is a quantitative continuous variable.
c. Because FRHI is a quantitative variable and log10 fungal loads is a categorical variable.
d. Because FRHI is an ordinal variable and log10 fungal loads is a quantitative discrete.

Q5. Zumbado-Ulate et al. (2019) ran their ANOVA analysis and found that F=7.91 and p=0.001. What conclusion should they make?
a. Assuming α=0.05, they reject the null hypothesis; average fungal loads significantly differ among FRHI groups.
b. Assuming α=0.05, they fail to reject the null hypothesis; average fungal loads do not significantly differ among FRHI groups.
c. Assuming α=0.05, they reject the alternative hypothesis; average fungal loads do not significantly differ among FRHI groups.
d. Assuming α=0.05, she proves the null hypothesis; average fungal loads are proven to be the same among FRHI groups.
   
Q6. Which of these in an appropriate inference that we can make about the population that was sampled?
a. [bookmark: _GoBack]Costa Rican amphibian species still have individuals infected by the chytrid fungus, and average fungal loads vary amongst FRHI groups.
b. All Costa Rican amphibians have between -4 and 2 log10 fungal loads.
c. If we sampled 25 more amphibians from the DAA group, the prevalence of infection in those 25 individuals would be between 1 and 27%.
d. All Costa Rican amphibian species will go extinct by 2040.    
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WebTable 4. Results of ordinary least squares regressions

Postdoc PhD student
natural natural
fuzzy fuzzy
‘matching hnng_e matching languag.e
processing processing
(Intercept) 3735 4627 1418 2335
Year 0.02"" 0.02"° 0.01° 001"
R 0.75 0.83 0.45 0.82

P<0.001, P<0.01, P<0.05
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