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[bookmark: activity-1---reading-data-into-r]Activity 1 - Reading Data into R
[bookmark: load-packages-and-dataset]Load Packages and Dataset
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
data <- gapminder
[bookmark: first-rows-of-the-dataset]First Rows of the Dataset
head(data)
## # A tibble: 6 × 6
##   country     continent  year lifeExp      pop gdpPercap
##   <fct>       <fct>     <int>   <dbl>    <int>     <dbl>
## 1 Afghanistan Asia       1952    28.8  8425333      779.
## 2 Afghanistan Asia       1957    30.3  9240934      821.
## 3 Afghanistan Asia       1962    32.0 10267083      853.
## 4 Afghanistan Asia       1967    34.0 11537966      836.
## 5 Afghanistan Asia       1972    36.1 13079460      740.
## 6 Afghanistan Asia       1977    38.4 14880372      786.
[bookmark: summary-of-the-dataset]Summary of the Dataset
summary(data)
##         country        continent        year         lifeExp     
##  Afghanistan:  12   Africa  :624   Min.   :1952   Min.   :23.60  
##  Albania    :  12   Americas:300   1st Qu.:1966   1st Qu.:48.20  
##  Algeria    :  12   Asia    :396   Median :1980   Median :60.71  
##  Angola     :  12   Europe  :360   Mean   :1980   Mean   :59.47  
##  Argentina  :  12   Oceania : 24   3rd Qu.:1993   3rd Qu.:70.85  
##  Australia  :  12                  Max.   :2007   Max.   :82.60  
##  (Other)    :1632                                                
##       pop              gdpPercap       
##  Min.   :6.001e+04   Min.   :   241.2  
##  1st Qu.:2.794e+06   1st Qu.:  1202.1  
##  Median :7.024e+06   Median :  3531.8  
##  Mean   :2.960e+07   Mean   :  7215.3  
##  3rd Qu.:1.959e+07   3rd Qu.:  9325.5  
##  Max.   :1.319e+09   Max.   :113523.1  
## 
[bookmark: structure-of-the-dataset]Structure of the Dataset
str(data)
## tibble [1,704 × 6] (S3: tbl_df/tbl/data.frame)
##  $ country  : Factor w/ 142 levels "Afghanistan",..: 1 1 1 1 1 1 1 1 1 1 ...
##  $ continent: Factor w/ 5 levels "Africa","Americas",..: 3 3 3 3 3 3 3 3 3 3 ...
##  $ year     : int [1:1704] 1952 1957 1962 1967 1972 1977 1982 1987 1992 1997 ...
##  $ lifeExp  : num [1:1704] 28.8 30.3 32 34 36.1 ...
##  $ pop      : int [1:1704] 8425333 9240934 10267083 11537966 13079460 14880372 12881816 13867957 16317921 22227415 ...
##  $ gdpPercap: num [1:1704] 779 821 853 836 740 ...
[bookmark: glimpse-of-the-dataset]Glimpse of the Dataset
glimpse(data)
## Rows: 1,704
## Columns: 6
## $ country   <fct> "Afghanistan", "Afghanistan", "Afghanistan", "Afghanistan", …
## $ continent <fct> Asia, Asia, Asia, Asia, Asia, Asia, Asia, Asia, Asia, Asia, …
## $ year      <int> 1952, 1957, 1962, 1967, 1972, 1977, 1982, 1987, 1992, 1997, …
## $ lifeExp   <dbl> 28.801, 30.332, 31.997, 34.020, 36.088, 38.438, 39.854, 40.8…
## $ pop       <int> 8425333, 9240934, 10267083, 11537966, 13079460, 14880372, 12…
## $ gdpPercap <dbl> 779.4453, 820.8530, 853.1007, 836.1971, 739.9811, 786.1134, …
[bookmark: dimensions-of-the-dataset]Dimensions of the Dataset
dim(data)
## [1] 1704    6
[bookmark: brief-summary]Brief Summary
The Gapminder dataset contains 1,704 observations (rows) and 6 variables (columns), covering countries across different years. The variables are country, continent, year, life expectancy (lifeExp), population (pop) and GDP per capita (gdpPercap). The dataset contains both categorical and numerical variables.
[bookmark: activity-2---central-tendency]Activity 2 - Central Tendency
[bookmark: mean-life-expectancy]Mean Life Expectancy
mean(data$lifeExp)
## [1] 59.47444
The mean calculates the average life expectancy across all observations in the Gapminder dataset.
[bookmark: median-life-expectancy]Median Life Expectancy
median(data$lifeExp)
## [1] 60.7125
The median represents the middle life expectancy value when all values are arranged in order.
[bookmark: mode-of-continent]Mode of Continent
getmode <- function(v) {
  uniqv <- unique(v)
  uniqv[which.max(tabulate(match(v, uniqv)))]
}

getmode(data$continent)
## [1] Africa
## Levels: Africa Americas Asia Europe Oceania
The mode identifies the continent that occurs most frequently in the Gapminder dataset.
[bookmark: activity-3---variability]Activity 3 - Variability
[bookmark: variance-of-life-expectancy]Variance of Life Expectancy
var(data$lifeExp)
## [1] 166.8517
Variance measures how spread out the life expectancy values are around the mean. A larger variance indicates greater variability in life expectancy.
[bookmark: standard-deviation-of-life-expectancy]Standard Deviation of Life Expectancy
sd(data$lifeExp)
## [1] 12.91711
Standard deviation measures the typical amount that life expectancy values differ from the mean. It is expressed in the same units as life expectancy.
[bookmark: range-of-life-expectancy]Range of Life Expectancy
range(data$lifeExp)
## [1] 23.599 82.603
The range shows the minimum and maximum life expectancy values in the dataset.
[bookmark: summary-of-life-expectancy]Summary of Life Expectancy
summary(data$lifeExp)
##    Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
##   23.60   48.20   60.71   59.47   70.85   82.60
The summary provides the minimum, first quartile, median, mean, third quartile and maximum life expectancy values.
[bookmark: interquartile-range-iqr]Interquartile Range (IQR)
IQR(data$lifeExp)
## [1] 22.6475
The IQR measures the spread of the middle 50% of life expectancy values.
[bookmark: activity-4---aggregation-with-dplyr]Activity 4 - Aggregation with dplyr
[bookmark: life-expectancy-by-continent]Life Expectancy by Continent
data %>%
  group_by(continent) %>%
  summarise(
    mean_lifeExp = mean(lifeExp),
    sd_lifeExp = sd(lifeExp)
  )
## # A tibble: 5 × 3
##   continent mean_lifeExp sd_lifeExp
##   <fct>            <dbl>      <dbl>
## 1 Africa            48.9       9.15
## 2 Americas          64.7       9.35
## 3 Asia              60.1      11.9 
## 4 Europe            71.9       5.43
## 5 Oceania           74.3       3.80
This groups the Gapminder data by continent and calculates the mean and standard deviation of life expectancy for each continent.

Summary of the Gapminder Data Exploration Activity
In this activity, I used R to explore and analyse the Gapminder dataset. The dataset contains 1,704 observations and six variables, including country, continent, year, life expectancy, population and GDP per capita. I first used functions such as head(), summary(), str(), glimpse() and dim() to understand the structure and contents of the data. 
I then calculated different measures of central tendency and variability. The mean life expectancy was approximately 59.47 years, while the median was 60.71 years. Africa was the most frequently occurring continent in the dataset. 
To understand how spread out the life-expectancy values were, I calculated the variance, standard deviation, range and IQR. Life expectancy ranged from approximately 23.60 to 82.60 years, and the IQR was approximately 22.65 years, meaning the middle 50% of observations were spread across about 22.65 years. 
Finally, I used dplyr to group the data by continent and compare average life expectancy and standard deviation. Oceania had the highest mean life expectancy at 74.3 years, while Africa had the lowest at 48.9 years. Asia had a larger standard deviation (11.9 years) than Europe (5.43 years), showing that life-expectancy values were more spread out in Asia within this dataset. 
Overall, I learned how to use R to explore a dataset, calculate descriptive statistics, interpret measures of central tendency and variability, and compare groups within the data.









