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Abstract 
We report on the creation of statistics e-Assessments using the Dewis-R interface. Dewis is a fully 
algorithmic open source e-Assessment system designed and developed at the University of the West 
of England, Bristol (UWE). Dewis’ ability to communicate with the R statistical programming language 
greatly facilitates the task of generating bespoke datasets and their subsequent analysis. The Dewis-R 
interface is an e-Assessment authoring tool where the questions are composed using a simplified 
Dewis question structure. This simplification is possible since the statistical computations are 
performed by R and not Dewis. As such, Dewis supplies the administration of the assessment but not 
the computations. Examples of e-Assessments will be presented that demonstrate the Dewis-R 
interface syntax and facilities. 

The work is part of an ongoing UWE Learning & Teaching project to create an e-Assessment 
community of educators who will be able to author and share relevant, authentic and engaging 
statistics e-Assessments that enrich the learning experience of students. The authors welcome 
contact from any such interested parties. 
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1 BACKGROUND  
E-Assessment is now quite commonly used to test students’ mathematical competencies [1]. Such e-
Assessments can supply challenging practice in mathematical skills that, given a suitable platform and 
connection, students can access anytime or anywhere and obtain instantaneous and timely adaptive 
feedback. However, progress on using e-Assessment to test statistical knowledge has been slower 
despite the fact that statistics is a component in many university courses. Here we report on the 
development of an authoring tool that it is hoped will facilitate the creation and hence uptake of 
statistics e-Assessment. 

Dewis [2] is a fully algorithmic open-source e-Assessment system designed and developed at UWE. It 
is a completely stand-alone web-based system used for both summative and formative assessments 
[3].  It was primarily designed for numerate e-Assessments and is currently used in the fields of 
Business, Computer Science, Nursing, Engineering and Mathematics. Implemented for the first time in 
2007 the system is now well-established and in 2016/17 within UWE and partner institutions, Dewis 
was used for formative and summative tests to support over 3,500 students involving more than 
100,000 assessment attempts.  

Dewis’ ability to communicate with the R statistical programming language allows the creation of e-
Assessments that can take advantage of the statistical functions available within R [4]. The pioneering 
use of this approach involved the creation of complex e-Assessments that efficiently assess students’ 
competence in applying statistical packages to carry out and report full statistical analyses [5-6]. The 
approach was further developed through a Sigma Resource Development Grant to create an open 
access statistics resource that is freely available from the UK national statstutor site [7]. The resource 
relates to the statistical activities involved in choosing and carrying out an appropriate one sample test 
for location (mean or median) on a randomly generated data set [8].   

The projects described above demonstrate the potential of creating complex, intelligent statistics e-
Assessments using the Dewis system with embedded R code. The approach is now sufficiently 
developed for the authors to now encourage other educators to use it to create their own statistics e-
Assessments. Weir and Gwynllyw have been awarded a UWE Learning and Teaching grant to push 
this idea forward with the aim of creating a community of Dewis-R practitioners who will be able to 
author and share relevant, authentic and engaging statistics e-Assessments that enrich the learning 
experience of students. The project runs for two years starting from September 2016 and the authors 
wish to report that they have now achieved a primary aim of developing a Dewis-R interface to allow 
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the creation of e-Assessments using R script. In this paper we demonstrate the Dewis-R interface by 
showcasing two examples. It is hoped that this will generate interest from the wider statistics 
community to trial this new approach of authoring.  

2 DEWIS-R INTERFACE 
The Dewis-R Interface is an e-Assessment authoring tool whose mechanics can be summarised as 
follows: 

• questions are composed using a simplified Dewis question structure;  

• statistical computations are performed by R and not Dewis;  

• Dewis supplies the administration of the assessment but not the computations. 

Two examples are presented here and others can be found at the Dewis-R Statistics Resources 
website [9]. 

2.1 Example 1: Calculating and comparing a mean 
The first example is, by design, very simple which enables us to demonstrate a basic Dewis-R script. 
The example involves the calculation of a mean from a sample of IQ scores and its subsequent 
comparison to the theoretical population mean of 100. The data is generated by R with Dewis 
providing it to the student via an Excel file as a downloadable link. The sample mean is required to be 
given to one decimal place and from a dropdown menu the student has to report whether it is higher 
than, lower than or the same as the population mean of 100. This e-Assessment thus comprises solely 
of one numerical input and one dropdown menu choice input. Figure 1 shows a screenshot of the 
question that is presented to the student and, for illustration purposes, the student’s attempt has one 
correct and one incorrect answer. 

 
Figure 1: Screenshot of the example 1 question. For illustration purposes the student  

has entered a correct mean but has an incorrect comparison. 
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Figure 2: Screenshot of the example 1 feedback. In the ‘Report’ the student has one correct (green) and 

one incorrect (red) answer resulting in a percentage score of 50%. 

Figure 2 demonstrates the feedback screen supplied following the student’s submission. The feedback 
is presented in three sections. The ‘Question’ section reminds the student of the question with the blue 
text indicating where numerical values or dropdown menu choices were required. The ‘Solution’ 
section supplies the correct answers to the sentence the student needed to complete. The ‘Report’ 
section indicates, with colour coded marking, what the student has answered correctly (green) or 
incorrectly (red). 

6109



We shall now consider the source code of this e-Assessment together with the web based interface 
which enables educators to create complex e-assessments. This Dewis-R interface editor partitions 
the question code into six sections, namely: 

− DESC; 
− R-Functions; 
− R-Runtime; 
− R-TO-DEWIS; 
− INPUTS; 
− ON-SCREEN.  

Figure 3 illustrates a screenshot of the Dewis-R interface displaying the  ‘DESC’ partition which 
comprises text using two tags, <BRIEF> and <DETAILED>, that are used to provide descriptions of 
the e-Assessment to the Dewis question catalogue system. This screenshot also illustrates the various 
buttons that the interface has that are used for instance to submit the code to the server to compile or 
to to try out the question.  

 
Figure 3: Screenshot of the Dewis-R interface for example 1 ‘DESC’ partition coding. 
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Figure 4: Example 1 Dewis-R interface ‘ON-SCREEN’ partition coding. 

In Figure 4 is the coding for the ‘ON-SCREEN’ partition whose coding comprises the text that is 
actually sent to the student's browser when they engage with the e-Assessment. The code is mostly 
HTML that is interspersed with Dewis-R tags that provide functionality. We have seen in Figure 2 that 
the feedback is delivered in 3 sections; what text appears in each section is controlled by 
<SHOW_IN> and <HIDE_IN> tags from a default that all text is hidden. It can be seen here that most 
of the question is only seen in the ‘QUESTION’ section; the last sentence is the only text that appears 
in the ‘REPORT’ and ‘SOLUTION’ sections. The <IMAGE> tag displays an image that is created in the 
‘R-Runtime’ part of the coding. The <DATALINK> tag provides the student with a data download 
button. The question comprises two <INPUT> tags that are each assigned an ID number which are 
used in the ‘INPUTS’ partition. Finally a third defined variable $P3 is used in the question wording here 
to display the sample size which is randomly generated in the ‘R-Runtime’ part of the coding. 

 
Figure 5: Example 1 Dewis-R interface ‘INPUTS’ partition coding. 

In Figure 5 is the coding for the ‘INPUTS’ partition where the two inputs are defined; one of type 
NUMERICAL and one DROPDOWN. The dropdown input requires each <OPTION> to be declared; 
here we can see there are three. The NAME argument provides a brief text description of the input. 

 
Figure 6: Example 1 Dewis-R interface ‘R-TO-DEWIS’ partition coding. 

Figure 6 is the coding for the ‘R-TO-DEWIS’ partition which is where the <CORRECT> tag is used to 
communicate answers from the R coding to Dewis. Here ID=1 is supplied the variable containing the 
mean IQ and ID=2 is supplied a number from 1 to 3 that contains the dropdown option number for the 
mean comparison to the population value of 100. The <DATASET> tag passes from R to Dewis the 
data frame containing the data for Dewis to supply to the student via the <DATALINK> tag. An 
argument needs to be given that says how many columns are in the data frame; here COLS=1. 
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Figure 7: Example 1 Dewis-R interface ‘R-Runtime’ partition coding. 

Figure 7 displays the coding for the ‘R-Runtime’ partition which is pure R code that is executed every 
time the e-Assessment is attempted. The code creates a random sized sample of integer values from 
the hypothetical population distribution that is normal with a mean of 100 and standard deviation of 15. 
A histogram of the data is created, the mean is calculated and then compared to the population value 
of 100. Finally the data frame of the data is assigned. 

 
Figure 8: Example 1 Dewis-R interface ‘R-Functions’ partition coding. 

Figure 8 displays the coding for the ‘R-Functions’ partition which is where any bespoke R functions 
that are called at runtime are declared. Here one function is declared that creates a jpg histogram of 
the IQ data. This jpg is displayed to the student via the <IMAGE> tag in coding in the ‘ON-SCREEN’ 
partition. 

2.2 Example 2: One sample t-test 
The second example concerns the application of the one sample t-test to test the null hypothesis of a 
population mean; Figure 9 shows a screenshot of the question that is presented to the student. In 
addition to the data set, the value of the null hypothesis and the sample size are also randomly 
generated each time this e-Assessment is attempted. The coding requires no new Dewis-R 
functionality and as such demonstrates that the tags presented in this paper are sufficient to create 
complex statistics e-Assessments that can test in depth data analysis and subsequent reporting that 
follows scientific writing conventions. The example is specifically written with the intention of the 
student using the statistics package Minitab to analyse the data. As such, the ‘Further Information’ at 
the end of the question reproduces Minitab output phraseology and acronyms like “DF”. 
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Figure 9: Screenshot of the example 2 question. 
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Figure 10: Screenshot of the example 2 feedback for a students attempt showing the correct solution and 

the students submission that included wrong and not answered (NotAns) parts. 

Figure 10 displays ‘The Solution’ and ‘The Report’ sections from the feedback of a student’s attempt at 
this e-Assessment. It can be seen that correct solution is an appropriate way to scientifically write up 
the statistical analysis. It can be seen that the student has some wrong answers and some not 
answered parts (NotAns). 

3 DISCUSSION 
We have illustrated, through two examples, the power and ease with which meaningful statistics e-
Assessments can be created. We would welcome collaboration from the wider statistics community to 
trial this new approach of authoring and to become involved in the development of the interface 
functionality. We anticipate that the creation of a Dewis-R statistics e-Assessment community will help 
the dissemination of this methodology and thus enhance the student experience. Staff in the 
community will benefit both from the sharing of learning & teaching innovation and the statistics 
practice aspects. 
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