
Choosing the Right Statistical Test
Activity 1 - Check Assumptions 

library(gapminder)
library(dplyr)
## 
## Attaching package: 'dplyr'
## The following objects are masked from 'package:stats':
## 
##     filter, lag
## The following objects are masked from 'package:base':
## 
##     intersect, setdiff, setequal, union
library(ggplot2)

# Subset for 1997, Europe vs Asia
data_1997 <- gapminder %>%
  filter(year == 1997, continent %in% c("Europe", "Asia"))

# 1. Sample size
table(data_1997$continent)
## 
##   Africa Americas     Asia   Europe  Oceania 
##        0        0       33       30        0
# 2. Normality check
by(data_1997$lifeExp, data_1997$continent, shapiro.test)
## data_1997$continent: Africa
## NULL
## ------------------------------------------------------------ 
## data_1997$continent: Americas
## NULL
## ------------------------------------------------------------ 
## data_1997$continent: Asia
## 
##  Shapiro-Wilk normality test
## 
## data:  dd[x, ]
## W = 0.9317, p-value = 0.03912
## 
## ------------------------------------------------------------ 
## data_1997$continent: Europe
## 
##  Shapiro-Wilk normality test
## 
## data:  dd[x, ]
## W = 0.92153, p-value = 0.02939
## 
## ------------------------------------------------------------ 
## data_1997$continent: Oceania
## NULL
# 3. Equality of variances
var.test(lifeExp ~ continent, data = data_1997)
## 
##  F test to compare two variances
## 
## data:  lifeExp by continent
## F = 6.7919, num df = 32, denom df = 29, p-value = 1.299e-06
## alternative hypothesis: true ratio of variances is not equal to 1
## 95 percent confidence interval:
##   3.27093 13.92080
## sample estimates:
## ratio of variances 
##            6.79188
# 4. Visual inspection
ggplot(data_1997, aes(x = continent, y = lifeExp)) +
  geom_boxplot() +
  theme_minimal()
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# 5. Independent t-test (if assumptions acceptable)
t.test(lifeExp ~ continent, data = data_1997, var.equal = TRUE)
## 
##  Two Sample t-test
## 
## data:  lifeExp by continent
## t = -4.7555, df = 61, p-value = 1.251e-05
## alternative hypothesis: true difference in means between group Asia and group Europe is not equal to 0
## 95 percent confidence interval:
##  -10.631820  -4.337483
## sample estimates:
##   mean in group Asia mean in group Europe 
##             68.02052             75.50517

Activity 2 – Choosing the Appropriate Statistical Test
In each scenario, the correct statistical test is chosen based on the type of data, number of groups, and whether the data meets parametric assumptions (normality and equal variances).
Scenario 1 – Comparing exam scores between two independent student groups (normally distributed)
· Data type: Numerical (exam scores)
· Groups: 2 independent groups
· Distribution: Normal
· Appropriate Test: Independent Samples t-test
Scenario 2 – Comparing exam scores between two independent groups (not normally distributed)
· Data type: Numerical but skewed / non-normal
· Groups: 2 independent groups
· Appropriate Test: Mann–Whitney U Test (non-parametric alternative to t-test)

Scenario 3 – Comparing GDP across five continents (normally distributed)
· Data type: Numerical (GDP per capita)
· Groups: More than 2 independent groups
· Distribution: Normal
· Appropriate Test: One-Way ANOVA
Scenario 4 – Comparing GDP across continents (not normally distributed)
· Data type: Numerical but skewed
· Groups: More than 2 independent groups
· Appropriate Test: Kruskal–Wallis Test (non-parametric alternative to ANOVA)
Scenario 5 – Blood pressure before and after treatment (same participants, normal data)
· Data type: Numerical
· Design: Paired / repeated measures
· Distribution: Normal
· Appropriate Test: Paired t-test
Scenario 6 – Blood pressure before and after treatment (same participants, non-normal data)
· Data type: Numerical but non-normal
· Design: Paired / repeated measures
· Appropriate Test: Wilcoxon Signed-Rank Test
Scenario 7 – Relationship between gender and voting preference
· Data type: Categorical vs categorical
· Appropriate Test: Chi-Square Test of Independence
Scenario 8 – Relationship between study time and exam score
· Data type: Continuous vs continuous
· Appropriate Test: Pearson Correlation
· (If non-normal → Spearman Correlation)

Summary Statement
Statistical test selection depends on:
· Whether variables are categorical or numerical
· The number of groups
· Whether measurements are independent or paired
· Whether the data is normally distributed
Parametric tests are used when assumptions are met, while non-parametric tests are suitable when data is skewed, ordinal, or contains outliers.
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