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Smart Speech App - Teacher module
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The teacher can

SMART SPEECH

record the audio ,!@
. O
of a session, and
upload it to the -

web platform

The audio record is
transcribed using an
Automatic Speech
Recognition service



Smart Speech App - Teacher module
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Concept networks visualizations
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We are
gathering
transcriptions
from
classroom
sessions

And we are looking for
ways to analyze them
automatically
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From textbooks to lessons

General view of the pipeline



1
Extract text from
textbooks pages

2

Preprocess pages

3.

|:> Train unsupervised
topic model

4.

Preprocess
transcriptions from
classroom lessons

5.
Describe lessons using
the topic model

THE PIPELINE
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1. Extract text from textbooks pages

\We collected 8 school textbooks (content and exercises) in different

formats (pdf, word, images)

We extracted the text from each page (~ 2000 pages)

\We considered each page as an individual document
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2. Preprocess pages

General cleaning

Remove stop words

Detect names

Replace numbers with a tag NUMBER
Remove and replace symbols

Stemming (?)
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3. Train unsupervised topic model (LDA)

Latent Dirichlet Allocation (LDA) model (Blei, Ng and Jordan, 2003)
LDA infers topics from a corpus of documents

Topics are groups of words that occur together

Assumptions:
Topics are probability distributions over a dictionary

Documents are bags of words

Documents are described by a mix of topics
13



30 topics LDA model trained with finnish textbooks

o,

Example of top-10 words from 5 topics

ﬁl’opic 2 \ ﬁl’opic 3 \ ﬁl’opic 11 \ ﬁl’opic 13 \ ﬁl’opic 29 \

nopeus jasen painopiste jannite valo

aika lukujonon g pariston valon
matka kirjoita tasapainossa virtapiirissa valoa
Kiihtyvyys suhde kappale sarjaan linssin
kuvaaja jasenta tarvitaan sahkovirtaa linssi
suora tilavuudesta laatikkoa kytketaan kuva
koordinaatistossa riipu pysyy virtapiirin kupera
tasaisesti Aritmeettinen asteista virtapiiri heijastuu
llImanvastus kokoa jarrutusmatka kaamin kuvan

Q(erroin / \_tulostaa ~/ \_kappaleen ~/ \_napojen /) \_peil J

14



4. Preprocess transcriptions from classrooms sessions

General cleaning

Remove stop words

Detect names

Replace numbers with a tag NUMBER
Remove and replace symbols

Stemming (?)



1.
Extract text from
textbooks pages

2

: |:> 3.
Preprocess pages Train LDA Model

4.

Preprocess
transcriptions from
classroom lessons

5.
Describe lessons using
the topic model

THE PIPELINE
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LDA MODEL

A text document
(e.g. a phrase, a
lesson segment, or

the whole lesson)

e wholslesson)

Available methods in gensim library (https://radimrehurek.com/gensim/)

< e get document_topics(bow, minimum_probability=None,
minimum_phi_value=None, per_word_topics=False)

" A probability distribution
NPUT > | DA MODEL OUTPUT > over topics
(a k-dimensional vector)

What can we do with the LDA model?
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5. Describe sessions using the topic model

e Jlessonl
0.30 1 I e e et » lesson 2
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For topic 5
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Words that activate topics in lesson 1
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Words that activate topics in

For topic 5

sahkovirta
aika
lampun

eli

suuri
lamppu
kuinka
yksikkd

For topic 6

eli

sahko
enemman
jo

paljon
hyvin
elektroneja
vastaavasti
jolloin
fysiikan
lisaksi
sisalla

For topic 13

jannite
sarjaan
rinnan
pariston
paristo
sahkovirtaa
kytketaan
kytketty
Virtapiirissa
jannitteen
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Temporal topic co-occurrence (Chilean lessons)

Time Series 10th-B - Uniformly accelerated motion

Content - Science Skills

Science skills - Math skills
Content - Math Skills

Co-occurrence strength
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Temporal topic co-occurrence in different sessions

10th-A - Torsion and levers 10th-A - Dynamic
e\ L )
—— Content - Science Skills
11th-a - Torsion 11th-2 - Fluids ——— Content - Math Skills
—— Science skills - Math skills
y s %
i e FrrE.
11th-A - Fluids 11th-A - Pascal's principle




Delining a space to compare different sessions
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In summary:

We are describing classroom sessions using topics extracted from

textbooks

We want to be able to compare sessions from different content,

levels, teachers, and countries.

We are looking for visualizations that are useful to teachers and

researchers
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Thanks!

Any questionsé¢

You can reach me at:

catalina.espinoza@ciae.uchile.cl
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