Activity: Selecting Statistical Tests and Interpreting Results

Scenario 1: 
Question:
Is there a significant difference in test scores between students who attended a revision class and those who did not?
Answer:
· Group (Categorical), Score (Numerical)
· Test: Independent t-test
· Compare the mean of two independent groups.
· Interpretation: p-value = 1.709e-12 (< 0.05). Reject H₀. There is a significant difference in test scores.

Data:
scores <- data.frame(
  group = rep(c("yes", "no"), each = 15),
  score = c(85, 80, 78, 83, 81, 79, 84, 82, 87, 83, 85, 88, 80, 86, 84,
            72, 70, 69, 73, 75, 68, 71, 74, 70, 69, 72, 71, 68, 73, 70)
)

Scenario 2: 
Question:
Do blood pressure levels change after a 2-week diet plan?
Answer:
   Before BP (Numerical), After BP (Numerical)
  Test: Paired t-test
  Compare before and after measurements of the same participants.
 Interpretation: p-value < 2.2e-16 (< 0.05). Reject H₀. Blood pressure changed significantly after the diet.

Data:
bp <- data.frame(
  before = c(140, 145, 138, 142, 141, 139, 144, 143, 140, 137,
             141, 142, 139, 143, 138, 140, 144, 146, 139, 141),
  after  = c(130, 132, 129, 134, 133, 130, 131, 132, 129, 128,
             131, 132, 130, 133, 129, 130, 134, 135, 130, 132)
)
 

Scenario 3: 
Question:
Is there a significant difference in resting heart rate between two groups who take two different types of mild supplements?
# Group A and B have similar means and small variance
Answer:
  Group (Categorical), Heart Rate (Numerical)
  Test: Independent t-test
  Compare two independent groups.
  Interpretation: p-value = 0.7864 (> 0.05). Fail to reject H₀. No significant difference in heart rate.

Data:
heart_data <- data.frame(
  group = rep(c("A", "B"), each = 20),
  bpm = c(72, 70, 71, 73, 74, 72, 70, 72, 73, 71,
          70, 72, 74, 72, 71, 73, 72, 72, 73, 71,
          72, 72, 73, 71, 72, 70, 72, 74, 73, 71,
          70, 71, 72, 73, 72, 70, 72, 71, 73, 72)
)
Scenario 4: 
Question:
Does average sleep duration differ across age groups?
Answer:
  Age Group (Categorical), Sleep Hours (Numerical)
  Test: One-Way ANOVA
  Compare the means of three groups.
  Interpretation: p-value < 2e-16 (< 0.05). Reject H₀. 

Data:
sleep_data <- data.frame(
  age_group = rep(c("young", "middle", "senior"), each = 15),
  hours = c(8.5, 8.2, 8.1, 7.8, 8.0, 8.3, 7.9, 8.4, 8.2, 8.1, 8.0, 7.7, 7.9, 8.3, 8.0,
            6.5, 6.3, 6.6, 6.4, 6.2, 6.5, 6.6, 6.4, 6.3, 6.1, 6.4, 6.2, 6.3, 6.5, 6.4,
            5.4, 5.2, 5.5, 5.3, 5.1, 5.3, 5.4, 5.2, 5.3, 5.5, 5.2, 5.3, 5.4, 5.1, 5.3)
)

Scenario 5: 
Question:
Is there a relationship between study hours and final exam scores?
Answer:
   Study Hours (Numerical), Exam Score (Numerical)
  Test: Pearson Correlation
  Measure the relationship between two numerical variables.
  Interpretation: p-value = 9.72e-09 (< 0.05). Reject H₀. There is a strong positive relationship between study hours and exam scores.
Data:
study <- data.frame(
  hours = c(2, 3, 4, 5, 6, 7, 8, 9, 10, 11),
  score = c(55, 60, 65, 70, 74, 78, 82, 85, 88, 90)
)
 

Scenario 6: 
Question:
Is there an association between gender and preference for remote work?
Answer:
Gender (Categorical), Work Preference (Categorical)
  Test: Chi-Square Test
  Test the association between two categorical variables.
  Interpretation: p-value = 0.2008 (> 0.05). Fail to reject H₀. No significant association between gender and work preference.

Data:
gender <- c(rep("Male", 20), rep("Female", 20))
preference <- c("Remote", "Office", "Remote", "Remote", "Remote", "Office", "Remote", "Remote", "Office", "Remote",
                "Office", "Remote", "Remote", "Remote", "Remote", "Office", "Remote", "Office", "Remote", "Remote",
                "Office", "Office", "Office", "Remote", "Office", "Remote", "Office", "Office", "Remote", "Office",
                "Remote", "Remote", "Office", "Remote", "Remote", "Office", "Office", "Remote", "Remote", "Office")

table_data <- table(gender, preference)
  
Scenario 7: 
Question:
Does the number of work hours differ significantly across three departments?
Answer:
  Department (Categorical), Work Hours (Numerical)
  Test: One-Way ANOVA
  Compare the means of three departments.
  Interpretation: p-value = 0.545 (> 0.05). Fail to reject H₀. No significant difference in work hours between departments.


Data:
work_hours <- data.frame(
  department = rep(c("HR", "Finance", "IT"), each = 15),
  hours = c(
    38, 39, 40, 41, 39, 40, 38, 40, 39, 41, 40, 39, 38, 40, 39,
    39, 40, 41, 40, 39, 40, 38, 41, 40, 39, 40, 40, 39, 40, 39,
    40, 41, 39, 40, 40, 38, 39, 40, 41, 40, 39, 39, 40, 40, 40)
)


