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Innovative graphs and transparent explanatory interpretations and jokes that teach conceptual understanding of standard deviations, of p-values and of confidence intervals.
Objectives: Many students struggle to gain conceptual understanding of core statistical concepts. Teaching strategies will be presented that have earned excellent feedback. This includes that such approaches make statistics easy to understand and that they overcame statistics previously feeling counter-intuitive.
Strategies: 
Standard deviations: emphasis that larger things generally have larger standard deviations (much larger for elephants than for dogs than for mice). Then suggest that dogs are very variable, with major differences in size between breeds. Hence even if a group of cats and a group of dogs both have the same mean, we expect the group of dogs to have the higher standard deviation.
P-values: a graph that illustrates the continuous relationship between z-values and p-values. Z-values (for unpaired t-test) are the ratio of a difference in mean between groups to its precision of estimate. The precision of estimate (standard error) considers the difference in mean (between groups) in study participants to estimate the difference in mean in the population, assuming random sampling of participants from this population. A greater difference in participants’ group means, relative to its precision of estimate, implies a smaller p-value and stronger evidence that the population difference in group means is not zero.
Confidence intervals: illustrating confidence intervals for the mean on histograms of raw data, can help explain the association between variability and width of CIs. Larger random samples give greater precision of population estimates; the sample mean is an imprecise estimate of the population mean, with the confidence interval reflecting imprecision.
Transparent explanatory interpretations can be repeated throughout teaching to reinforce core concepts. For instance, p<0.0001 implies tiny/ negligible compatibility with random selection from a population where the association of interest does not exist. For CIs: The mean in participants is 4.5 mmol/L. When generalising beyond these participants, we are 95% confident that population mean is between 4.3 and 4.7 mmol/L.
Small-group then whole group discussion will be encouraged of further strategies and exercises that promote conceptual understanding.
Jokes might have some role in relaxing students, to help overcome stats anxiety, that can interfere with concentration. Jokes might potentially help students to break-through any misconceptions students may hold.

