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Who am 1?

Background

Computer Science Degree (2017 - 2021)
Masters in Intelligent System (2021 - 2022)
Ph. D. (2022 - ) — ValgrAl Scholarship

Research
e Student Performance (ML and DL)
e Indoor positioning
e GameAl
e Recommender Systems (Currently working)
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Interests
o Al
e \Virtual and Augmented Reality
e Quantum Computing
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Current Learning Situation
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Teacher centered approach in the
majority of cases

Limits how students can interact with
each other and with the teacher

Regular lectures may not be enough to
excite students
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Access to some learning resources can
be difficult for some students




E-learning Paradigm
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Gathers a larger number of students

Teachers can not reach every student

Use of emerging digital tools to improve
engagement and learning experiences

High dropout rate

Easy access to a massive amount of
virtual resources

L1

Students' specific needs may not be
covered




e-DIPLOMA Project

Improve e-learning ecosystem by the use of emerging technologies

O

Artificial Intelligence

Augmented / Virtual Reality

O

Resource Recommender System

O

Work on moodle I:E:I Ethical considerations

Cold Start Problem
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0 3 Student Performance
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Challenges and Objectives

Teachers can not reach every student

High dropout rate

Predict the result / performance of the
students

4

Measuring the effectiveness of different
ML and DL models

It may be helpful to have a tool that indicates
those students who are at risk

Using only interaction data generated
:> g only g

by the students
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Analyzing the generated interaction
data at different stages




Open University Learning Analytics Dataset

Students — Interactions e Resources

J

Courses
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Problem Definition

Student R1 R2 R3 R4 Result
Student R1 R2 R3 R1 Result
Student R1 R2 R4 Result
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Problem Definition
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Pass

Distinction
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R1 R2 R3 R4 {é:é
Prediction | =) Result
Accuracy AUC

Fail

Dropout




Data preparation

Student

Resource

Time
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Obtained Results

0.80 * 0.900
0.875
0.75
0.850
& 0.70 0.825
e S
o |
3 © 0.800
® 065 ‘
0.775
0.60 0.750 ¢
¢
GEE 0.725 .
CNN KNN FOR XGBoost SVM CNN KNN FOR XGBoost SVM
model model

i init u l UNIVERsITAT | Presented at: 19th International Conference on Atrtificial Intelligence Applications & Innovations
Eiaas clreeinaging w N JAUMEI DOI: https://doi.org/10.1007/978-3-031-34111-3_39



https://doi.org/10.1007/978-3-031-34111-3_39

Problem Definition V2
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Data preparation V2
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Obtained Results V2
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Resources Structure

Student R1 R2 R3 R4 Result
Student R1 R2 R3 R1 Result
Student R1 R2 R4 Result
O
Main Problem: Number of Resources
First Stage —» y=172,0 =93 Last stage —» y =287,0 =144

init UNIVERSITAT
- TR il




Resource Selection

How can we extract the most significant resources?

U

Feature Selection

Y

Voting Selector Genetic Selector
Combination of 5 of the most common Adapted Online Evolution genetic
classic feature selection techniques algorithm to select resources
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Voting Results

Voting Selector
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Genetic Results
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Selected Resources

Voting Selector

Genetic Selector

oucontent
forumng
subpage

url

resource
ouwiki
oucollaborate
homepage
quiz
dualpane

Type

0 500 1000 1500 2000 2500
Resources

Type

oucontent
oucollaborate
resource
dualpane
ouwiki
forumng
subpage
url

page

quiz
homepage

0 200 400 600 800 1000 1200
Resources

init UNIVERSITAT S - o . . _
| * i - u_,‘ JAUME] Currently under review in: International Journal of Artificial Intelligence in Education



0 5 Video Analysis

o

institute of new imaging
technologies



Resource Quality
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How can we say a resource is good or not?

U

Analyze video-watching behavior to answer this

U

Average Watch Time Average Playback Speed Metadata Impact
Video Video Title
User User Educational Field
Course Associated concepts
LSO




MOOCCubeX Dataset

Video
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L SRE™
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Students Interactions | /
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Some Results
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https://almtav08.github.io/cubexplot/

Video Creation Recommendations

Recommendations

U

Concept Association Video Duration Playback Speed
Less number of concepts Shorter videos (< 500s) Preferred normal speed
Highly well associated Cut long videos into pieces Structured format
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Recommender System Idea

Hybrid Recommender

Y

Collaborative Filtering Knowledge-based

Define an ontology (or similar) to structure

Use the interaction log not as a matrix but the first steps of a students

as a graph

Minimal desired path the students should

Similarity function equals graph distance visit
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Current Limitations |

Resources Resources
2 3 1
()] wn
= % 1 2
3 =3
& &5 1 2
1

Are the 1st and 3rd students

Are the 1st and 3rd students
still similar?

similar?

g

Path collaborative filtering
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Current Limitations Il

Resources Resources

Students
Students

Which recommendation can i

Which recommendation can i
give to a new student?

give to Student 1?

g

Ontology definition
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Recommender System Ildea Improvements

Hybrid Recommender

Y

Collaborative Filtering Knowledge-based
Use more existing / new distance metrics Dynamic ontology
Use neural networks instead of MF / Graph “Expert systems” to define the ontology
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Recommender System Review

Review recommender state-of-the-art

U

(“ontology” OR “knowledge” OR “knowledge-based” OR “ontology-based”) AND (“recommender” OR “recommendation” AND "recommend") AND ("collaborative” AND ("filter" OR "filtering"))

U

Web of Science Scopus ACM

U

500 unique items found

U

424 articles 74 conferences 2 other
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Articles Review

424 journal articles to review

U

First selection based on abstract and title

Y

104 have passed the first selection

U

Second selection based on complete article

U

For now 25 out of 47 are included
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THANK YOU

Alex Martinez-Martinez
alemarti@uiji.es
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