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INTRODUCTION



WHAT’S NEW IN SIETTE?
¢ Question generation (and authomatic assessment)

¢ Question generation from tables
¢ Question generation from spreadsheets.

¢ Tables from web crawling.
¢ Question generation from databases
¢ Question generation from Semantic Web

¢ SPARQL from DBPedia / Wikidata
¢ Hints
¢ Review of generated questions

¢ Question generation and assessment for Compiler construction
¢ Regular expressions
¢ CFG generation and testing.
¢ Assessment of LL(1) and SLR(1) techniques

¢ Question generation and assessment for Music
¢ Personalized Feedback
¢ Missconceptions detection

¢ Question generation and assessment for Chemistry formulation
¢ Personalized Feedback
¢ Missconceptions diagnosis
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WHAT’S NEW IN SIETTE?
¢ Automatic assessment of complex tasks

¢ Compiler implementation.
¢ Test cases
¢ Result analysis

¢ Haskell / Python programming
¢ Plagiarism detection
¢ Analyisis of student groups (Collaborative work)

¢ Interactive questions
¢ Built-in question types with authoring tools
¢ Applications for childrens

¢ QR and geolocalized questions
¢ Testing field botany knowledge

¢ Gamification
¢ Scoring records, comparing results, etc.
¢ Sychronized testing
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SOME FIGURES…

Data from www.siette.org Nov 14, 2024

Data from analytics.google.com Nov 14, 2024

http://www.siette.org
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QUESTION
GENERATION
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QUESTION GENERATION
FROM SPREADSHHETS

There is an API to generate questions from tables: 
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QUESTION GENERATION
FROM DATABASES

The same idea but getting the table data from SQL databases 
queries: 
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QUESTION GENERATION
FROM WEB PAGES
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QUESTION GENERATION
FROM WEB PAGES
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QUESTION GENERATION
FROM THE SEMANTIC WEB

The same idea again, but taken data from SPARQL queries to 
Semantic Web endpoints (DBpedia / Wikidata + Wikipedia): 



QUESTION GENERATION – EXAMPLES



QUESTION GENERATION – EXAMPLES 



QUESTION GENERATION – EXAMPLES - HINTS



QUESTION GENERATION – EXAMPLES - HINTS
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QUESTION GENERATION
FROM THE SEMANTIC WEB

l Is it really the same?

l In the first and (maybe) the second case, we have full 
control on the data available to generate the question

l In the (second and) third case, the number of records 
are much higher.

l The less control and the higher the data volume makes 
more difficult to guarantee 100% question quality.



Button to mark 
this instance as 
“canceled”

QUESTION GENERATION – ITEM CONTROL



l MANUALLY:  The teacher can review the student sessions and comments 
together, remove invalid instances and recalculate score. 

l The instance is also removed from any future session it might appear.

QUESTION GENERATION – MANUAL REVIEW



l AUTOMATICALLY: Analyze correct response frequency,  discrimination index 
and item-test point biserial correlation for all instances

QUESTION GENERATION – AUTOMATIC REVIEW
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QUESTION
GENERATION

(FOR COMPILERS)



QUESTION GENERATION – REGULAR EXPRESSIONS
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• Automatic generation of regular expressions
• Automatic recognition of lexemes



QUESTION GENERATION – REGULAR EXPRESSIONS
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¢ Automatic assessment of regular expression design by 
comparison with a given correct solution 



l Automatic generation of CFG for teaching / assessment purposes, 
combining “building blocks grammars”

QUESTION GENERATION – CFG

1er

1er

2nd

er 2nd



QUESTION GENERATION – CFG – AUTHORING TOOL



l Automatic assessment of CFG design and feedback.

QUESTION GENERATION – CFG - ASSESSMENT



l Automatic Assessment of LL(1) and SLR(1) table construction

QUESTION GENERATION – CFG - ASSESSMENT
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QUESTION
GENERATION
(FORMUSIC)



l Generating intervals or chords, with a synthesizer and recognize answer 
with a piano keyboard.

l Adapting difficulty

QUESTION GENERATION – MUSIC



l Listening to instrument playing. Using the microphone and a frequency 
recognition tool, a sequence of notes is recognized and compared to a 
given musical pattern, taking into account precision and tolerance..         
(On going work).

QUESTION GENERATION – MUSIC



l Authoring tool
l Score rendering (Lilypond)
l Sound Synthesizer
l Notes recognition
l Musical pattern matching

QUESTION GENERATION – MUSIC
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QUESTION GENERATION
(NOMENCLATURE OF
INORGANIC CHEMISTRY)



l Inorganic chemistry compounds are randomly generated from the data of 
the periodic table. Formulas and IUPAC nomenclatures are accepted.

QUESTION GENERATION – CHEMISTRY

l Oxides

l Binary salts, etc…



QUESTION GENERATION - AUTHORING TOOL



QUESTION GENERATION – CHEMISTRY - FEEDBACK
l Answers are assessed and adaptive feedback is provided in case of error.
l Feedback includes explanations of the error



MISCONCEPTIONS
l Wrong answer are associated with a list of predefined misconceptions



IRT (BAYESIAN)  KNOWLEDGE INFERENCE



IRT (BAYESIAN)  MISCONCEPTION INFERENCE
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ASSESSMENT OF
COMPLEX TASKS



l A compound item (question) is a composed with by a common stem 
and a set of items (questions) that are always presented together and in 
the same order. Like in this example…

COMPLEX TASKS – COMPOUND ITEMS



Siette provides a framework for Evidence Centered Design (ECD).

l Unitary test are converted to answers to internal items.
l Evaluation (knowledge inference) can be done using different models 

available on Siette (classical test theory, Item response theory, etc.), like 
any other.

l Analysis tools can be used to adjust the model.
l Siette stores the submitted files so that it can reassess the whole 

process off-line if something went wrong or evaluation schema changes. 
(i.e modifying a test case, changing the score assigned to an item, etc.) 

Additionally… 

l Siette may call JUnit or any other software for program testing.
l Siette may run execution on a separate machine or on a chroot jail to 

enhance security.
l Plagiarism detection can be applied within the Siette environment.

COMPLEX TASKS – COMPILERS



l A complex task is evaluated using a underlying compound item.
l The stem requires to implement a certain program, maybe with 

multiple files, zip them and send it to Siette for testing.

COMPLEX TASKS – COMPILERS



l Siette unzip the files in a temporary directory and copy on it some other 
files (code analysis programs, testing cases, etc.)

COMPLEX TASKS – COMPILERS



l An execution script (written in Siette Script Language (SSL)) is provided, 
by composing it from the subitems of the compound item.

COMPLEX TASKS – COMPILERS

@error stop
@PatronSiette: false, false, false, true
cup   PLXC.cup == *0 errors*                            ->       :  ERROR-1
jflex PLXC.flex == *Writing code*                    ->      :  ERROR-2
javac *.java <> *error*                                      ->       :  ERROR-3
java PLXC cero.plx cero.ctd ==                         ->       :  ERROR-A
ctd cero.ctd == 0                                                 -> 10 :  ERROR-B

@Correspondencia exec: false, false, false, true
@Command on
@OnError skip
@Eval add all
for file in exp1 exp2 exp3 exp4 exp5 
do

@OnError recover
java PLXC $file.plx $file.plx.ctd ==                            ->           
ctd $file.plx.ctd == plxi $file.plx ->  2    

done

@Correspondencia exec: false, false, false, true
@Command on
@OnError skip
@Eval add all
for file in asig1 asig2 asig3 asig4 asig5 
do

@OnError recover
java PLXC $file.plx $file.plx.ctd ==                            ->           
ctd $file.plx.ctd == plxi $file.plx ->  2    

done



l The SSL script generates a token for each subitem according to the 
results of its execution. These tokens are considered as the “answers” to 
the subitems, evaluated accordingly, and provide associated feedback

COMPLEX TASKS – COMPILERS



l Frequencies, difficulty index, discrimination index, PB correlation, … 

COMPLEX TASKS – ANALISYS TOOLS - ITEMS



l Frequencies, difficulty index, discrimination index, PB correlation, … 

COMPLEX TASKS – ANALISYS TOOLS – ITEM OPTIONS



l Frequencies, Score distribution, Reliability indicators, … 

COMPLEX TASKS – ANALISYS TOOLS – TEST RESULTS



l Integrated plagiarism detection based on MOSS system.
l Also used to determine collaboration between students.

COMPLEX TASKS – ANALISYS TOOLS – PLAGIARISM
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ASSESSMENT OF
INTERACTIVE TASKS



l Some tasks require a graphical interface to answer
l The graphical interface can be developed in JavaScript, or Unity but 

requires programming skills.
l An authoring tool make development easier

l General purpose interactive items are constructed by means of a user-friendly 
authoring tool.
l Two column matching
l Sorting images / text
l Image labeling
l Area selection
l …

l Domain specific items
l Music
l Chemistry
l Kids drawing abilities
l Etc.

INTERACTIVE TASKS – BUILT-IN INTERACTIVE ITEMS



INTERACTIVE TASKS – PURE JAVASCRIPT EVALUATION



INTERACTIVE TASKS – UNITY SERIOUS GAMES
l To evaluate kid’s executive functions some item have been implemented 

using Unity (interactive games programming framework). 
l While playing, the game collects data and sends it to Siette to accomplish 

the assessment.



l Two columns matching

INTERACTIVE TASKS – BUILT-IN INTERACTIVE ITEMS



l Sorting items

INTERACTIVE TASKS – BUILT-IN INTERACTIVE ITEMS



l Point into an image

INTERACTIVE TASKS – BUILT-IN INTERACTIVE ITEMS



l Labeling 

INTERACTIVE TASKS – BUILT-IN INTERACTIVE ITEMS



l Kids drawing abilities (Executive functions assessment)  
INTERACTIVE TASKS – SPECIAL PURPOSE INTERACTIVE ITEMS



l Find the differences (Executive functions assessment) 

INTERACTIVE TASKS – SPECIAL PURPOSE INTERACTIVE ITEMS
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LOCATION AWARE
ASSESSMENT



l Assessment can be restricted to a specific geolocation
l Question are. triggered when you reach a certain position (outdoor and 

large scale use) or when you scan a give QR code (indoor or precise 
location)

LOCATION AWARE ASSESSMENT



l Question’s location is defined throw-out the authoring tool

LOCATION AWARE ASSESSMENT



LOCATION AWARE ASSESSMENT – BOTANY APPLICATION



LOCATION AWARE ASSESSMENT – BOTANY APPLICATION
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GAMIFICATION



l At the end of the test you can get your score compared with the average

l ..or a scoring table
 

GAMIFICATION – SCORING COMPARISON



GAMIFICATION – SYNCHRONIZED TESTS

l To take a sync test all users should select the same subject /test and enter 
the sync mode

 



GAMIFICATION – SYNCHRONIZED TESTS

l To take a sync test all users should select the same subject /test and enter 
the sync mode

 



GAMIFICATION – SYNCHRONIZED TESTS

l One of then should create a group
l (Or they can be predefined by a “teacher”)

 



GAMIFICATION – SYNCHRONIZED TESTS

l One of then should create a group….
l …. and define the number of players

 



GAMIFICATION – SYNCHRONIZED TESTS

l When groups are created, users can join the group

 



GAMIFICATION – SYNCHRONIZED TESTS

l The test will automatically starts when the number of players is reached

 



GAMIFICATION – SYNCHRONIZED TESTS

l The test will automatically start when the number of players is reached

 



GAMIFICATION – SYNCHRONIZED TESTS

l The test will automatically start when the number of players is reached

 



GAMIFICATION – SYNCHRONIZED TESTS

l The test will automatically start when the number of players is reached

 



GAMIFICATION – SYNCHRONIZED TESTS

l The same question is posed to all players, even though the question is 
generated from the same template

 



GAMIFICATION – SYNCHRONIZED TESTS

l Each player sends their answer. Once submitted, the other players' 
response is displayed. and wait until everyone has sent theirs.

 



GAMIFICATION – SYNCHRONIZED TESTS

l When all the players have sent their answer, a new question is asked. 



GAMIFICATION – SYNCHRONIZED TESTS

l Once the answer is sent (optionally) each player can know if their answer 
was correct or not.



GAMIFICATION – SYNCHRONIZED TESTS

l The test continues until all questions have been posed.



GAMIFICATION – SYNCHRONIZED TESTS

l Then, the final scoring table is presented.



GAMIFICATION – SYNCHRONIZED TESTS

l Then, the final scoring table is presented… and it is updated as the other 
players finish



http://www.siette.org


