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Background and Motivation

Higher Technical School of Industrial Engineers of the Polytechnic
University of Madrid (ETSII-UPM)

Teaching: Statistics, Design of Experiments and Regression Models,
Advanced Statistical Techniques and Data Analysis.

@ Degrees: Industrial Technologies, Chemical, and Organization
Engineering.

@ Number of students: 1,200 annually, 400-550 simultaneously.
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Background and Motivation

@ To properly assess students’ skills in statistics and data analysis

courses, it is essential that they are able to manipulate and analyze
large datasets during the exam.

<9 #Moodle

Question 2: (Exam)

Generate a histogram of the ‘duration’ variable.

Using the provided data file, write code to generate a histogram of the ‘duration’ variable with bins
of 10 units each.

Type your answer.

WebR

poeo|#lac

: Histogram of data$duration
1 data <= read.csv('dataset.csv')

2 hist(datasduration, breaks = 10
3
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und and Motivation

@ Over the past few years, at ETSII-UPM we have assessed more than
500 students simultaneously, each using their own computer and
accessing the RStudio program installed on their devices.
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Background and Motivation

@ However, new challenges have emerged.

@ The rise of Al tools and online platforms makes it difficult to ensure
academic integrity.
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Threats and Challenges

o Generative Al can answer exam questions from screenshots or text.
@ Traditional RStudio or posit.cloud are not secure.

@ Secure exam environment is essential.

gptr: An R Interface with the ChatGPT API
Author: Wanjun Gu

gptr is an R package that provides a convenient
interface with the OpenAl ChatGPT API. It

allows you to interact with ChatGPT, a powerful
language model, for various natural language g ptr
processing tasks.

The gptr R package makes talking to ChatGPT in R super easy. It helps
researchers and data folks by simplifying the complicated stuff, like asking
questions and getting answers. With gptr, you can use ChatGPT in R
without any hassle, making it simpler for everyone to do cool things with
language!
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Objective

Need for secure digital assessment in programming-heavy courses.

We propose a secure framework, based on:
@ Moodle

o Safe Exam Browser (SEB)
o WebR.
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Proposed Secure Assessment Setup
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Proposed Secure Assessment Setup

Moodle:
@ Moodle is fully integrated with UPM'’s digital infrastructure.
@ Moodle is used to evaluate simultaneously hundred of students.

@ Students are used to using Moodle.
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Proposed Secure Assessment Setup

Safe Exam Browser
@ Developed by ETH Zurich, IT Services.
o SEB locks down the exam environment, restricting web/app access.

o SEB is integrated in Moodle.
@ sere £xam Browser News About-  Allance  Download~

Architecture

Contents

| concept SEB consists of a kiosk application and a browser part, which are running on an examination computer or
” tablet device. The kiosk ks down the examin the browser part

| ‘communicates over the internet (or a LAN) with the quiz module of an LMS running on a server.
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Proposed Secure Assessment Setup

Moodle configuration:

o SEB (Safe Exam Browser) enforces a secure exam environment by
restricting access to unauthorized resources.

@ Moodle can be configured to allow access only to specific web
platforms, such as the institutional Moodle site and approved R
environments like WebR.

@ This ensures students can only use trusted tools during the exam,
preventing the use of Al or code-sharing services.

Habilitar el filtrado de URL (2]
Si
Filtrar también contenido incrustado (2}
No #
Expresiones permitidas (2}
V.
Regex permitidas (2]
upm.es
webr.r-wasm.org y
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R Web Platforms
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CodeChef

Web: https://www.codechef.com/ide

CodeChef is a competitive programming platform run by the Indian
company Unacademy.

© UpgradetoPro

Online Compiler

Ifyour code takes inpu, add it in the above box before running,

Output
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Coderpad

Web: https://coderpad.io/languages/r/

Coderpad is developed by CoderPad, Inc., a US-based company that
provides real-time collaborative coding environments.

 CoderPad Platform  Use Cases

R online IDE & code editor for
technical interviews

Running R 4.2.2 — IntelliSense is not available

Experience the R IDE yourself

See just how easy and intuitive CoderPad Interview is to use below.

@ CoderPad

Hiring? Use this question in an interview
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DomSignal

Web: https://domsignal.com/r-online-compiler

DomSignal is a lightweight code execution service hosted at
domsignal.com.

Domsignal

Toolbox ~ Compiler  Blog  Login Sign Up FREE

R Online Compiler

You can use D

gnal R Online Compile

ompile code in R

t and can execute co cKly.

0600

® R0l . “

Wiop ©@
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Fynd Academy

Web: https://www.fynd.academy/
Fynd Academy is an Indian learning platform affiliated with Fynd.

omndm:anemy Programs v Events v OnlineCompiler  Blog Signin

Launch your dream A
. career with us

Master in-demand skills, gain a competitive edge, and accelerate your career with our
industry-focused training

Explore Courses

©06

Courses we offer

Tech

E. Caro, J. Cara, J. Juan, J.M. Ndfiez de PraSecure Digital Assessment of Data Analysis C EDULEARN 2025 17 /41


https://www.fynd.academy/

GeeksForGeeks

Web: https://ide.geeksforgeeks.org/
GeeksForGeeks IDE is part of a popular educational platform.

o6 Q search, < o o

on  JawiScript DataScience  Machine Learning  Courses Linux DevOps  SQL  Web Development  System Design ~ Aptitude GG Premium >

Hello, What Do You Want To Learn?

Full Stack ive Classes | | DSA: Basic To Advanced Course | | Master DS &ML

Explore

Data Structure and Algorithms Practice DSA

View more -
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Ideone

Web: https://ideone.com/

Ideone is operated by Sphere Research Labs and functions as both a
code-sharing tool and an online judge system.

ideone @ new code

©phere online judge

Learn How to Code

Discover > Sphere Engine API

Discover > IDE Widget

What is Ideone? How to use Ideone?

Follow us oo ]

Sphere Engine™
Having problems?

ALke page . » snare

Sphere Engine™
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Infovistar

Web: https://infovistar.in/tools/compiler/r

Infovistar is an Indian-based website that provides online compilers and IT
training resources.

Online R Editor

## Online R compiler to run R program online
## Print "Hello World!" message

message <-"Hello World!"
print (message)
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JDoodle

Web: https://www.jdoodle.com/execute-r-online/

JDoodle is a lightweight online IDE that supports many languages,
including R.

> New Project R Online R Language IDE

2 Logn

Bulld beautiful web apps In seconds.

Build with > Joodea

0,
t should we build
wy?

Explre ful

000000
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MyCompiler

Web: https://mycompiler.io/new/r

MyCompiler is a lightweight browser-based IDE supporting multiple
programming languages.

myCompiler

Ceel o]

Salida del programa

(Efecute el programa para ver
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Naukri

Web: https://www.naukri.com/code360/ide

Naukri's IDE is part of the Code360 portal, an educational extension of
India’s largest job platform.

@ cogew o =3
o EEER o

Custom Input

Online R Compiler
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Newtum

Web: https://www.newtum.com/

Newtum is an online learning portal for children and beginners.

',M’L,u,t(u,u@ 3. Write a R program to get the details of the objects in memory a Newtum R Language Online Compiler
& & 28 <0 M iiginrumgue ©
e 1 print(*Hellol Welcose to the first Al-Based Editor")

ion on the screen or consale.

Allow to display inforr

=

@

Code Explanation ©

prints the string Helo! Welcome to the

first Al-Based Editor

8

® @ @
QQIkBH

o
World's it Al-Powered Compier
About Compiler
APl | How-to-use | ContactUs Copyrigh (v, A ight Reserve Powered by Techaroha Al
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NextlLeap

Web: https://www.nextleap.app/

NextLeap is a career acceleration platform in India.

nextleap ©  NextleapReviews  HireFromUs  Blog

1

R Online Compiler 11 < Share 5 Iput
4

message <-'F
prin(message)
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OneCompiler

Web: https://onecompiler.com/r

OneCompiler is a general-purpose online IDE that supports dozens of
languages.

= OneCompiler

Q) PRICING STUDIO CHALLENGES COMPANYSMORE LoGIN
RiteloWord @ o i oo
141%)| i

Output:

Click on RUN button to see the output

E. Caro, J. Cara, J. Juan, J.M. Ndfiez de PraSecure Digital Assessment of Data Analysis C

EDULEARN 2025 26 /41


https://onecompiler.com/r

OnlinelDE

Web: https://www.online-ide.com/

Online IDE is a basic execution tool accessible via online-ide.com.

<[> ONLINE IDE B€TA @ Tryproioe

= 8 9 < R R - C o =
m +
print(‘Melcose to Online TDE!! Happy Coding ©)
EE
a.
&
a
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PaizalO

Web: https://paiza.io

Paiza.lO is a cloud-based compiler platform developed in Japan.
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Programiz

Web:

https://www.programiz.com/r-programming/online-compiler

Programiz is a Nepal-based educational platform offering programming
tutorials.

Programiz [xgakadery | Deveiop youzsarr gm0
- [codelcademy
:
5 AIWILL
s T g

NOT
REPLACE
You
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Rdrrio

Web: https://rdrr.io/snippets/

Rdrr.io is a platform designed to help users browse R documentation and
execute code snippets.

rdrio

me | Snippets

Snippets
R

ny R code you like. There are over ninefeen thousand R packages
preloaded.

Any scripts or data that you put ino this service are public.

R Package Documentation

®  improve this page
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Rextester

Web: https://rextester.com

Rextester is an online compiler that supports multiple programming
languages.
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Studyopedia

Web: https://www.studyopedia.com/

Studyopedia is an educational website offering tutorials in programming
and web technologies.

R
(S) \Iur!\npmhd Certifications Tutorials Videos QA Quiz Codes CheatSheets Fix Compilers Blog in] @
Online R Compller R Tutorial #

TUTORIALS
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W3Schools

Web: https://www.w3schools.com/r/r_tryit.asp

W3Schools is a global web development tutorial platform.

MONGODB!

RAmays
R Data Frames
R Factors

R Graphics
RPlot

R Online Compiler

R Scatterplot
R Ple Charts m m

RBars

R Statistics R Compiler (Editor)

R satsics Intro
RData Set With our online R compiler you can edit R code, and view the result in your browser.
R Max and Min

R Mean Median Mode

# = ¢ o X

110 worlat
R Examples s
R Examples
R Compier |
R Exerises =T
RQuiz
R Syllabus Ciick on the "Try it Yourself” button to see how it works.
R Study Plan

R Certcate
LEARN R
! R Compiler Explained |
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WebR

Web: https://webr.r-wasm.org/latest/

WebR is a project built on WebAssembly by the R community and R
Foundation.

Untited1 R x >

dev
et
home
proc
tmp
ust

E. Caro, J. Cara, J. Juan, J.M. Ndfiez de PraSecure Digital Assessment of Data Analysis C EDULEARN 2025



https://webr.r-wasm.org/latest/

Conclusions and future work
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Chosen environment:

https:/ /webr.r-wasm.org/latest/

Unstied | R *

1 x <~ seg(-pi,pi,0.1) -]

2 plot(x, sin(x)) F &
o |
c
home
oG v
D Sanv -]
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Benefits of webr.r-wasm.org (1/2)

Basic Code Execution (BCE): Whether the platform allows running
basic R code successfully.

Offline Execution (OE): Whether the environment can load entirely
in the browser and support simple calculations without an active
internet connection.

Browser File Upload (BFU): Ability to upload files directly from
the local device via the browser for use within the R environment.
External File Upload (EFU): Ability to access and use external files,
such as datasets or R scripts hosted on platforms like GitHub.
Access to Default Datasets (ADD): Availability of built-in R
datasets for immediate use.

Graph Generation (GG): Capability to generate and display
graphical outputs from R code.
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Benefits of webr.r-wasm.org (2/2)

@ NOT Code Sharing (CS): Whether users can NOT share their code
or access code executed by others.

e NO Artificial Intelligence (Al): NO integration with Al-based tools
or services, including image or text processing.

@ NO Search Tool (ST): NO inclusion of built-in search functions to
find code examples or documentation.

@ NO Account Requirement (AR): Access to the platform does NOT
require user registration or subscription.
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Performance Comparison: Real Exam Conditions

o January 2025 — ETSIH-UPM: An alternative R platform was tested
with 500 students during final exams.

o Result: Severe web saturation issues, including lag, crashes, and
incomplete submissions.
o June 2025 — ETSII-UPM: 535 students took the exam
simultaneously using WebR (webr.r-wasm.org).
o Result: No incidents reported. The platform remained stable and
responsive throughout the session.
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Conclusions and future work

@ WebR selected for its robust and secure features.

@ Minimal server interaction: ideal for high-volume exams.

@ Positive feedback from students and instructors.

: INTERNET @
I

(no free access
to internet)

SEB

WebR l
local computation

r

WebR

Moodle

Rpackages

GitHub
databases

<— Questions

—» J Answers &
Qualifications

E. Caro, J. Cara, J. Juan, J.M. Ndfiez de PraSecure Digital Assessment of Data Analysis C

EDULEARN 2025



Conclusions

@ A secure digital assessment system is feasible and effective.
@ Moodle + SEB + WebR is scalable to hundreds of students.

o Future work: compatibility with Android/Chromebook, UX
improvements.
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