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A question... A question... 
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The answer...The answer...

Neil Ibata, a 15-year-old

teenager discovered

new galaxies’ rotation  new galaxies’ rotation  

using Python 

(January 2013)

Source :

http://www.nature.com/nat
ure/journal/v493/n7430/fig
_tab/nature11717_ft.html 
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HiPPYHiPPY : an epistemic : an epistemic HyPermediaHyPermedia to learn to learn 
PYthonPYthon

A hypermedia to learn Python ?

New option « ISN » opened in September 2012 (Informatics and New option « ISN » opened in September 2012 (Informatics and 
digital sciences)

Python a good candidate ?  

Python increasingly popular � MOOCs about Python
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Most used language in France-IOI platform (submissions of the 2 
first chapters)
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MOOCs about PythonMOOCs about Python
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Submissions for the “Hello World”/ FranceSubmissions for the “Hello World”/ France--
IOI exerciseIOI exercise

"Hello World!"  5702 submissions 

C

C; 1303

C++; 829

Python; 2747

C

C++

OCaml

Pascal

Java

JavaScool
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OCaml; 79

Pascal; 29

Java; 392JavaScool; 323

JavaScool

Python
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Graph of Graph of epistemesepistemes : the nervous system of : the nervous system of 
HiPPYHiPPY

Afficher (print)
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An Episteme exampleAn Episteme example
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FranceFrance--IOI contextIOI context

France-IOI platform : www.france-ioi.com

- Preparation to International olympiads in computing- Preparation to International olympiads in computing

- 7 programming languages : C, C++, Pascal, Java, 
JavaSchool, OCaml, Python

- Code Submissions automatically evaluated
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Building resulting graphBuilding resulting graph

221 epistemes

69 epistemes
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France-IOI context
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FranceFrance--IOI contextIOI context
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FranceFrance--IOI contextIOI context
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Navigation adaptation and epistemic Navigation adaptation and epistemic 
diagnosisdiagnosis
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Navigation adaptation and epistemic Navigation adaptation and epistemic 
diagnosisdiagnosis
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33--LevelsLevels trajectoriestrajectories
Macro

For N exercises

Micro

For 1 exercise
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Episteme

On the « related concepts » 
tab of an exercise

18



SummarySummary
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Experimental contextExperimental context

1. A pre-stage (from April 2013 to June 2013)

2. An experiment (from September 2013)

How ?

Usage traces analysis and an online questionnaire
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Experimental contextExperimental context

A pre-experiment

- Started in April 2013 (high school course)

Number of users who used the "Related concepts" tab:

- 1st week from 4/4 to 4/12: 32 users / 62 epistemes used (out of 
69)

- till 4/24: 80 users

- till May 17th: 200 users
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SomeSome existingexisting resultsresults on macroon macro--trajectoriestrajectories

September 2012 - March 2013: about 721 users completed at least 
one exercise:

220 have completed at least the first two chapters (16 exercises)

- 75 (34%) followed the prescribed order

- 66 (30%) have jumped or inverted between 1 and 4 exercises

- 79 (36%)  jumped or inverted 5 exercises or more
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- 79 (36%)  jumped or inverted 5 exercises or more
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First observationsFirst observations

Prescriptive interface and supported by the presentation

Macro-trajectories: linear sequence of exercisesMacro-trajectories: linear sequence of exercises

Micro-trajectories : systematic tabs, forward button

- Print (“afficher”): most visited episteme

- EpiGraphClick (56.69%) : most frequent event out of 9788 
instances
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Recurrent patterns in microRecurrent patterns in micro--trajectoriestrajectories
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Recurrent patterns in microRecurrent patterns in micro--trajectoriestrajectories
(*, TabEpistemes, TabCorrection)
(*, TabCorrection, TabEpistemes)

9/29/2014

An early evaluation of the HiPPY tool usage : the France-IOI case study

ISSEP 2014Miled M., Reffay C. and Laroussi M. 25



Questionnaire Questionnaire topicstopics

- Identifying users’ demographic and programming profile- Identifying users’ demographic and programming profile

- Evaluating usability, effectiveness and utility (not 
necessarily with ISO standards)

- Explaining some users’ actions/preferences
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Flat Flat resultsresults

121 collected responses (from November 5th until December 4th2013). 

25% female users. 25% female users. 

52% coded less than 10 code lines, 21% between 10 and 100.

41% are discovering programming for the first time and 22% have 
good knowledge but not practice. 

42% have begun programming in 2013. 

38% of total users belong to an ISN group. 
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38% of total users belong to an ISN group. 

� a dominating beginner profile in programming.
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SomeSome questionnaire questionnaire resultsresults

Evaluating the individualized epistemic diagnosis (n=121)
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Evaluating the individualized epistemic diagnosis (n=121)

For male users not belonging to ISN groups (n=58), the individualized
epistemic diagnosis is very satisfactory (9%), satisfactory (62%), somewhat
satisfactory (22%) and unsatisfactory (7%).
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CombiningCombining partial traces and questionnaire partial traces and questionnaire 
resultsresults
• A ratio-metric on usage : Epistemes Tab Usage Rate

• Mapping declarative results with effective usage 
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Conclusion and perspectivesConclusion and perspectives

• Introduction of an epistemic level to study learners’ trajectories (in 
addition to macro and micro)

• Pre-experiment and preleminary data collected with integration of • Pre-experiment and preleminary data collected with integration of 
the epistemic hypermedia

• Pre-results were confirmed in the early results of the experiment

• Early traces analysis give us 2 potential uses : 

- Resolution support ( before submission)
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- Consolidation support (after submission)

31



Conclusion and perspectivesConclusion and perspectives

• Early results of a large scale experiment (began in septembre 
2013) : still in progress

• Questionnaire results combined with partial traces usage analysis

• What are other uses types ? Frequencies ? How to interpret that ?

• What are the other data-mining techniques  ?

• Which information for the learner ? For the tutor/conceptor ?
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• How to readapt the epistemic hypermadia ? How to get an auto 
evolutive hypermedia fitting with use ?
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