Unit 1: Statistics and Probability
1. Data handling and collection

a. Understanding the data handling cycle/statistical problem solving

b. Identifying sources of bias

i. Sources of bias in gathering data and sampling types

ii. Understanding how sample sizes might affect the reliability of data

c. Designing experiments or surveys

i. Understand the difference between a population and a sample

ii. Design and criticise a survey

iii. Select and justify the use of different sampling methods (random, systematic, convenience, stratified sampling)

iv. Use stratified sampling methods to select a sample

d. Design data collection sheets

i. Understand the difference between grouped, discrete and continuous data

ii. Design and use data-collection sheets for different data types

iii. Group different data types into class intervals of appropriate width

iv. Read and interpret data from tables
v. Design and use two-way tables

2. Data representation

a. Produce charts of various types

i. Bar charts (simple and comparative)

ii. Pie charts

iii. Simple line graphs

iv. Frequency polygons

v. Histograms of equal and unequal class width (using frequency density)

vi. Scatter graphs

vii. Stem and leaf diagrams (including back to back)

viii. Grouped frequency tables/graphs for continuous data

ix. Cumulative frequency graphs and tables

x. Box plots from raw data (and when given median and ranges)

3. Calculating averages

a. Calculate mean, median, mode, range, quartiles, IQR.

b. Estimating the mean for grouped data using the midpoint.

c. Using cumulative frequency graphs to find the median, quartiles and IQR

d. Interpret box plots to find the range, median, quartiles and IQR.

e. Find the median, quartiles and IQR of grouped data
4. Interpreting graphs

a. Interpret all of the graphs given in section 2.

b. Find the median from a histogram

c. Use a histogram to work out the size of a class range

d. Find median, mode, range, IQR from a stem and leaf diagram

e. Estimate frequency greater/less than a value from a cumulative freq diagram

f. Convert a histogram into  a grouped frequency table

5. Comparing data sets

a. Look at data / graphs to find patterns and exceptions

b. Explain isolated points on scatter graph

c. Draw lines of best fit and understand what they represent

d. Understand different kinds of correlation (positive/negative, strong/weak, no).

e. Be clear that correlation does not imply causation

f. Appreciate that correlation is a measure of the strength of the relationship between two variables
g. Compare distributions and make inferences using the shape of distributions, averages, spread (including medians and quartiles).

h. Compare spreads and averages (including IQR etc) using boxplots and cumulative frequency graphs

i. Convert cumulative frequency graphs into box plots

6. Probability

a. Understand the probability scale

i. Distinguish between probabilities that are impossible, unlikely, even chance, likely and certain.

ii. Put events on a probability scale between 0 and 1

iii. Write and convert probabilities between words, fractions, decimals and percentages.

b. Find the probability of successive events, such as two throws of a single die.

c. List all outcomes of a single event and for two successive events, systematically

d. Identify the probabilities of mutually exclusive outcomes, and know that the sum of these probabilities must be 1.

e. Use 1 – p as the probability of an event NOT happening.

f. Know that the probability of two mutually exclusive outcomes A or B occurring is P(A) + P(B).

g. Know that the probability of two independent events A and B occurring is P(A) x P(B)

h. Use tree diagrams to represent the outcomes of compound events (recognising where events are independent)

i. Use a tree diagram to calculate conditional probability.

j. Understand the difference between experimental and theoretical probability

i. Understand that it an experiment is repeated one may well not get the same results (in fact, one probably won’t get the same results).

ii. Know that a larger experimental sample generally leads to better estimates.

7. Number

a. Simplify fractions by cancelling common factors

b. Convert between fractions and decimals

c. Use percentages including compound interest and depreciation.

d. Divide a quantity according to a ratio and convert them into their simplest form.

e. Understand and use the BODMAS order of operations

f. Round numbers to a given or appropriate accuracy (including decimal places, significant figures or to a power of 10). Understand that premature rounding can lead to errors in the final solution.

8. Algebra

a. Distinguish between an “equation”, “expression” and “identity”.
b. Plot equations for straight line graphs (y = mx + c)
i. Recognise that y = mx + c equations will produce straight line graphs.
ii. Find the gradient of a straight line from a graph
iii. Understand that the “m” relates to the gradient and “c” is the y-intercept
c. Recognise graphs of functions including: quadratic, cubic, reciprocal and exponential
d. Interpret straight line graphs for real-world situations (eg. Conversion graphs, fuel bills, fixed charge and cost-per-unit graphs)
9. Geometry and Measure

a. Recall and use the fact that angles at a point add to 360.

b. Interpret scales and know that the measurement of real numbers depends on the choice of unit.

c. Appreciate that measurements given to the nearest whole unit may be inaccurate by up to half a unit in either direction.

d. Convert measurements from one unit to another

e. Make sensible estimates in everyday settings (choosing appropriate units if needed)

f. Measure and draw lines to the nearest millimetre

g. Measure and draw angles to the nearest degree
