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Background 

Weir, I., Gwynllyw, R. and Henderson, K. Using technology to inspire 
and enhance the learning of statistics in a large cohort of diverse ability. 
IATED, ed. (2015) Edulearn15 Proceedings.  

Gwynllyw, R., Weir, I. and Henderson, Using DEWIS and R for multi-
staged statistics e-Assessments. Invited paper to be published 2015 in 
a special issue of Teaching Mathematics and its Applications concerning 
the application of Computer Aided Assessment. 

Iain Weir, Rhys Gwynllyw & Karen Henderson. An innovative use of 
technology to aid the service teaching and assessment of statistics to a 
large cohort. CETL-MSOR 2014. 



2014 Sigma Resource Development funding for a suite 
of e-Assessment modules that relate to the statistical 
activities involved in choosing and carrying out an 
appropriate one-sample test for location  

Student e-Assessment system 

Reviewed by Nadarajah Ramesh, University of Greenwich 



e-Assessment system: DEWIS 

•  Can communicate with the R statistical package 
which was employed to generate bespoke student 
data and generate answers that would match 
SPSS screen output 

•  Run staged assessments 
•  Implement continuation marking for a large number 

of inputs 
•  Provide dynamic feedback specific to student 

inputs 



This resource will benefit students from a wide range of 
disciplines who need to master a methodical and defendable 
approach to carrying in depth and appropriate statistical 
analysis; a variety of application contexts are offered. 
 
Our choice of focusing on one sample location tests is a 
natural one as it contains activities that are required in the 
extension to more complex data scenarios. 
 
 
 
 
 

Motivation 

Also to showcase in public domain to encourage 
academics to produce further such e-Assessments using 
the DEWIS platform with embedded R code.  
 
 



•  t-test for mean - assumes normality 

•  Wilcoxon signed-rank test for median – assumes 
population probability distribution is symmetrical  

•  Sign (Binomial) test for median  

Tests for one-sample location 



Analysis flow 

The modules can be taken sequentially which will mimic the 
flow of a full statistical analysis or if desired may be accessed 
independently. 



There exist in the literature various rules of thumb for the 
selection of an appropriate test that consider combinations 
of the following properties of a sample: 

• Sample size;  
• Outliers (mild and extreme); 
• Skewness; 
• Normality. 

Choosing the appropriate test 



Sample size 

For this DEWIS based learning modules we shall use 
rules of thumb that consider the above where we 
have categorised sample size into the following; 
•  very small < 10 
•  small 10-15 
•  moderate 16-29 
•  large 30-39 
•  very large  40+ 



Decision tree: very small <10 
Normality tests cannot be relied upon and thus it is unwise to 
use the one-sample t-test. Considering skewness will allow 
you to decide between the two nonparametric tests. 



Decision tree: small 10-15 
The data set is big enough to consider the one-sample t-test. 
However if the data has outliers and/or is skewed it is unwise to 
use the one-sample t-test. 



Decision tree: moderate 16-29 
If the  data has extreme outliers and/or is skewed it is unwise to use 
the one-sample t-test. 



Decision tree: large 30-39 
If the data is not normal but is symmetrical it is ok to use the one-
sample t-test. 



Decision tree: very large 40+ 
Due	to	the	Central	Limit	Theorem	it	is	safe	to	use	the	one-sample	t-
test	regardless	of	outliers,	skewness	or	failing	a	normality	test. 



The rest of the talk was 
a real time online 
demonstration of the  
e-Assessment resource. 
 
The following slides 
briefly give some 
indication of what was 
covered.  



Using the resource: Initial screen 

NB ability to return to carry on working with a previously given data set 



Data contexts 

Simple to add a new context by editing a R source file 



Question wording string texts 

Mean, sd and dp for generated data 

Skewness and kurtosis values for non-normal data 

Sample size parameters 

Normality and significance parameters to 
generate different data scenarios 

Create a question by editing a text file: 



Forest ozone example: 



Selecting Forest ozone example: 



NB Unique data reference number = 983_01 

Selecting Forest ozone example: 



Selecting Exploratory Data Analysis module: 



Data downloaded as a .csv file: 



Many help pages to click on: 



Boxplots of data are available to reassure: 

Useful if 
returning to 
system and 
visually 
checking that 
supplied ref 
number does 
give the 
expected 
data! 



Some answers entered (not all correct!): 



Poor score for my attempt!: 



Feedback - reminder of questions: 



Feedback – correct solutions: 



Feedback – colour coded marking: Correct 
Incorrect 

NB links to Extra information: 
•  PDF 
•  Video 



Moving on to next module in analysis order: 

Module 
ends with 
test choice 

Some 
answers 
entered 



Marking 
colour code: 
Correct 
Incorrect 

Extra  
information: 
•  PDF 
•  Video 

Feedback 

Wrong 
test choice! 

Correct 

Not 
answered 



Feedback includes test choice decision tree: 



If desired can do not recommended test module: 

NB warned this 
is not 
recommended 
test! 



Or do recommended test module: 

NB confirmed 
that this is 
recommended 
test 



Stand alone resources 

Stand-alone versions of 
resources that are 
embedded in feedback 
from DEWIS  

•  SPSS output creation 
PDF and video 

•  Interpretation video 



Further work 

•  Develop approach 

•  Employ in teaching 

•  Extend to other statistics tests 

•  Involve other people in question creation 

•  Other statistics resources using DEWIS + R 


