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Table S1. Content and learning outcomes in the introductory 1st year module (BE114) and the 2nd year 
module (BE205). 
 

1st year introductory module 
Content Learning Outcomes 

Terminology, sources of data, sampling, 
experiments, random variation 

Construct appropriate graphical summaries for a sample 
of data, l stem-and leaf plots, dot-plots, box-plots. 

Exploring data - graphical summaries Calculate numerical summaries for a sample of data, 
including the mean and variance, median and quartiles. 

Exploring data - numerical summaries Use simple counting and combinatorial arguments to 
calculate probabilities 

Basic probability (sample spaces, events, 
combinations, counting) 

Calculate probabilities for combinations of events, 
including unions, intersections and complements, using 

the laws of probability. 
Conditional probability and independence, 

Bayes' Theorem 
Construct probability distributions for random variables 

in simple settings 
Random variables and probability 

distributions Calculate means and variances of random variables 

Binomial and related probability 
distributions 

Calculate marginal / conditional distributions, assess 
independence 

Poisson distribution for counts, events over 
time 

Calculate probabilities from standard distributions 
(Binomial, Poisson, Normal) 

Expected values - mean and variance Use R to explore data both numerically and graphically 
Bivariate distributions 

(marginal/conditional probabilities, 
independence) 

 

Normal distribution (properties, tables, 
central limit theorem and approximations)  

Use of R for data exploration, probability 
calculations and data visualisation  

  
2nd year module  

Content Learning Outcomes 
Data sampling - summarisation and 

visualisation 
Summarise and explore data numerically and graphically 

using computational tools 
Data handling with Excel Identify and test sources of variation in data 

Normal distributions Perform probability calculations for normally distributed 
variables 

Test between groups Determine p-values, false discovery rates and power in 
tests 

Power and sample sizes Identify and perform key one-/two-sample parametric 
tests 

Enumerative data and odds ratios Calculate and interpret correlation and create simple 
linear regression model 

Correlation  
Linear regression  

One- & two-way ANOVA  
How to use R for data exploration and 

calculations  
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Figure S1. The overall (left), CA (middle) and exam (right) marks in the introductory 1st year module 
(BE114) annually (2016/17-2019/20). The boxplot shows the median and interquartile range with each 
student shown as a circle. 
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Figure S2. Cumulative student survey responses for the 2nd year module for students who had (blue, 
n=29) and had not (red, n=124) taken the introductory module. Kruskal-Wallis rank sum tests showed 
that those who completed the 1st year module were significantly more likely to agree that they will use 
what they have learned in future years and less likely to agree that all module content was new to them. 
Students who had completed the 1st year module are more likely to agree that they would recommend 
the module to others, would rate the module highly and have learned a lot but the data does not reach 
significance. The p values were Benjamini-Hochberg (BH)-corrected. The survey response categories 
were: strongly disagree (SD), disagree (D), neutral (N), agree (A), and strongly agree (SA). 
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Change over time for 1st year introductory module survey responses  c2 

(Do
F=3) 

p value 
The course was taught at a pace that was too slow 11.4 0.84 
I will use what I learnt in future years 9.5 0.99 
Course material was too easy 8.3 0.99 
All of the course content was new to me 8.0 0.99 
I understood what we covered 7.5 0.99 
I would rate the course highly overall 5.1 1.00 
I would recommend this course to other students 4.2 1.00 
I learnt more from the lectures than the assignments 3.9 1.00 
I learned a lot from this course 1.9 1.00 
The lecturer was well prepared 1.5 1.00 
The lecturer stimulated my interest in the subject 1.1 1.00 
The lecturer explained abstract concepts well 0.9 1.00 

 
Table S2. Kruskal-Wallis rank sum tests on feedback for the 1st year module across four years (2016-17 
to 2019-20) showed no differences across years based on the BH-corrected p values for the 12 survey 
responses. 
 
 
 
 
Changes over time for 2nd year module survey responses BT/CES students c2 

(D
oF

=3) 

p value 
I would recommend this course to other students 17.

5 
0.049 

All of the course content was new to me 13.
4 

0.17 
I would rate the course highly overall 10.

8 
0.37 

I learned a lot from this course 8.6 0.77 
I will use what I learnt in future years 7.3 1.00 
Course material was too easy 5.6 1.00 
The lecturer explained abstract concepts well 3.8 1.00 
The lecturer stimulated my interest in the subject 3.7 1.00 
The course was taught at a pace that was too slow 3.3 1.00 
I learnt more from the lectures than the assignments 1.4 1.00 
The lecturer was well prepared 0.9 1.00 
Extra material on Loop was helpful 0.1 1.00 

 
Table S3. Kruskal-Wallis rank sum tests on feedback for the 2nd year module across four years for 
BT/CES students, none of whom took the 1st year module (2015-16, 2016-17, 2017-18 and 2019-20, 
n=72 total) indicated that more students said they would recommend the module as the years 
progressed.  
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Change over time for 2nd year module survey responses for GCB students  c2 

(Do
F=3) 

p value    
All of the course content was new to me 18.3 0.032 
I would recommend this course to other students 16.9 0.032 
I will use what I learnt in future years 14.5 0.054 
Course material was too easy 14.3 0.054 
I learned a lot from this course 8.7 0.59 
Extra material on Loop was helpful 7.1 1.00 
I would rate the course highly overall 6.2 1.00 
I learnt more from the lectures than the assignments 2.9 1.00 
The course was taught at a pace that was too slow 2.1 1.00 
The lecturer stimulated my interest in the subject 1.8 1.00 
The lecturer explained abstract concepts well 1.0 1.00 
The lecturer was well prepared 0.2 1.00 

 
Table S4. Kruskal-Wallis rank sum test on feedback for the 2nd year module across four years of GCB 
students. Changes over time are correlated with changes between those who had taken the 1st year 
module (2017-18 and 2019-20, n=29) vs those who had not (2015-16 and 2016-17, n=54) and show a 
similar pattern to Table 3, over the years there is a significant decrease in the students who say all the 
module material was new to them and increase in students who would recommend the module to others.     
 


