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Introduction 

• Experiences in remedial coures 
 Remedial coures: reinforce 

student skills 
 Topics: physics, maths, chemistry 
 Number of students: from 100 to 

300 per course 
 

 
 

 



Introduction 

• Experiences in remedial courses 
• There is not a single platform 

which is according to all the 
requisites  

• Combination of KA and Moodle 
• The complexity of the authoring 

process 
• The need of adaptation of the 

gamification 
• Adjustment of the learning 

analytics functionality 
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Khan Academy: Videos 
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Khan Academy: Exercises 



6 

Khan Academy: Exercises 
Format 
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Khan Academy: Authoring 
Tool for Exercises 

● Source code 

 https://github.com/kadaki01/Genghis 
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Khan Academy: Gamification 
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KA: Report by details on exercises 
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KA: Report by Skills 
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Khan Academy: Report by 
time in topics 
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KA: Individual reports: self-reflection 
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KA: Evaluation of the whole class 



KA extensions: Effectiveness 



KA extensions: Analysis of optional 
activities 

 
• 76.81% of students who 

accessed, did not use any 
optional activities 

 
 

 
• Difference of use per course and 

depending on type of optional 
activities 
 

• 55 goals (50.9% completed) 
 

• 40 votes (26 positive, 13 
indifferent, 1 negative) 

 

 

Type of activity 
Percentage of activities accessed 

0% 1-33 %  34-66% 67-99% 100% 

Regular learning 

activities 
2.48% 51.55% 23.19% 18.84% 3.93% 

Optional activities 76.81% 18.43% 4.14% 0.41% 0.21% 
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Prediction models 

Learning gains= 25.489 - 0.604 * pre_test + 
6.112 * avg_attempts + 0.017 * total_time + 
0.084 * proficient_exercises 

-  Hierarchical regresion 
- Can explain more than 50% of variability 
- New model with higher level indicators improve the model 
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ALASKA: exercise solving habits 

Acces to an 

exercise

Answers 

correctly?
Correct behaviorYES

Has user seen 

related video?

NO

Increase video 

avoidance
NO

Did user ask 

for hints?
YES

Increase hint 

avoidance
NO

Did user 

answered 

reflexively?

YES

Correct behavior

YES

Increase 

unreflective user
NO
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KA extension: exercise solving 
habits 

● Some statistics with a level of 25% 

- 30.3 % hint avoider 

- 25.8 % video avoider 

- 40.9 % unreflective user 

- 12.1% of hint abuser 

 
  

Hint 

avoid. 

Video 

avoid. 

Unrefl

. User 

 

Hint 

abuser 

Hint 

avoidance 
1 0.382 0.607 

-0.186 

Video avoid. 0.382 1 0.289 
0.096 

Unrefl. user 0.607 0.289 1 
0.317 
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KA extension: gamification habits 

User

Is it a thematic 
badge?

Do nothing

No

For each 
badge earned

Yes

Does the exercise 
belong to the badge 

requisities?

Do nothing

No

Yes

Sum 1 to 
concentration counter 

for that badge

Retrieve all the attempted 
exercises between the last 

thematic badge acquired and 
the current badge

For each 
exercise 

attempted

Sum 1 to 
thematic 

badge 
counter

1

𝑁
 
𝐶𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝐶𝑜𝑢𝑛𝑡𝑒𝑟𝑖
𝐵𝑎𝑑𝑔𝑒 𝐶𝑜𝑢𝑛𝑡𝑒𝑟𝑖

𝑁

𝑖=1

 



KA extensions: Detection of 
emotions 



21 

KA: Selected Publications and video 

● Publications 

 Muñoz-Merino, P. J., Ruipérez-Valiente, J. A., Alario-Hoyos, C., 

Pérez-Sanagustín, M., & Kloos, C. D. (2015). Precise 

Effectiveness Strategy for analyzing the effectiveness of students 

with educational resources and activities in MOOCs. Computers 

in Human Behavior, 47, 108-118. 

 Ruipérez-Valiente, J. A., Muñoz-Merino, P. J., Leony, D., & Kloos, 

C. D. (2015). ALAS-KA: A learning analytics extension for better 

understanding the learning process in the Khan Academy 

platform. Computers in Human Behavior, 47, 139-148. 

 Muñoz-Merino, P. J., Valiente, J. A. R., & Kloos, C. D. (2013, 

April). Inferring higher level learning information from low level 

data for the Khan Academy platform. In Proceedings of the third 

international conference on learning analytics and knowledge 

(pp. 112-116). ACM. 
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KA: Selected Publications and video 

● Publications 

 Ruiperez-Valiente, J., Munoz-Merino, P., Kloos, C. D., Niemann, 

K., Scheffel, M., & Wolpers, M. (2016). Analyzing the Impact of 

Using Optional Activities in Self-Regulated Learning, IEEE 

Transactions on Learning Technologies 

 Leony, D., Muñoz-Merino, P. J., Ruipérez-Valiente, J. A., Pardo, 

A., & Kloos, C. D. (2015). Detection and evaluation of emotions in 

massive open online courses. Journal of Universal Computer 

Science, 21(5), 638-655. 

● Video 

 http://www.youtube.com/watch?v=nQ-80sZOfT8 

 

 
 

 



Open edX 

● We made a new release which includes: 

― Better color usage to transmit information along all the 
interface 

― Visualizations scaling to massive amount of students and 
high variety in the number of educational resources 

― Improves the processing design making a relative-
computation of only new events (tracking logs) 

― Adapted to newer releases of Open edX (tested in Cypress 
and Dogwood) 

― GitHub https://github.com/analyseuc3m/ANALYSE-v1 

― Video https://www.youtube.com/watch?v=3fpIlTON1bs 

https://github.com/analyseuc3m/ANALYSE-v1
https://github.com/analyseuc3m/ANALYSE-v1
https://github.com/analyseuc3m/ANALYSE-v1
https://github.com/analyseuc3m/ANALYSE-v1
https://github.com/analyseuc3m/ANALYSE-v1


Interface of ANALYSE 

Legend 

Visualization with Google Charts 

Description 

Selection of students 

Flexible selection 
of educational  
resources 



Students Grades 



Video Time Watched 



Repetition of Video Intervals 



● Video events (play, pause, change speed, seek from, seek to) 

● Possible use related to detection of problems in resources 

● We can see many ‘seek from’ events around second 85 and 
‘seek to’ around second 55  Seeking backwards 

Density-like for information  
regarding the entire class Dot-like for individual students 

Video event distribution 



● José A. Gascón Pinedo 

● José A. Ruipérez Valiente 

● Héctor Pijeira Díaz 

● Javier Santofimia 

● Jaime Alzola 

● Javier Orcoyen 

● Carlos Delgado Kloos 

● Pedro J. Muñoz-Merino 

 

Density-like for information  
regarding the entire class 

People involved in the development 
of ANALYSE 
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