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TITLE DESCRIPTION 

Case study title LISTEN (Literacy Innovation that Speech Technology 

ENables) 

Institution name Carnegie Mellon University 

Reference person Dr Jack Mostow (Director) 

Background  The problem that is being tackled through this project is 

illiteracy, focusing on improving children’s reading skills. The 

impact of illiteracy is hugh. In 1990 the economic cost in the 

USA exceeded $225 billion per year and the cost to the 

individual both socially and at a human level are incalculable. 

Individuals with a low reading proficiency are more likely to 

be unemployed, poor or incarcerated. 

 

A large body of software exists to teach reading, but most of 

these products are limited in functionality (for example 

lacking the ability to listen and/or intervene). Some systems 

work do offer speech output on demand, however young 

readers often fail to realize when they need speech output to 

help them to learn. 

Intended outcome(s)  Project LISTEN addresses the various limitations in existing 

system by adapting continuous speech recognition to listen to 

users read connected text, automatically triggering 

pedagogically appropriate interventions. 

Technological 

development 

A Reading Tutor has been developed. It is not yet a 

commercial product, and it is closed source, so not available 

for development by others. 

 

The Reading Tutor adapts Carnegie Mellon’s Sphinx-II speech 

recognizer to analyze the student’s oral reading. The Reading 

Tutor intervenes when the reader makes mistakes, gets stuck, 

clicks for help, or is perceived likely to encounter difficulties.  

The Reading Tutor responds with assistance modelled in part 

after expert reading teachers, but adapted to the capabilities 

and limitations of the technology.  The current version runs 

under Windows(TM) 2000 or XP on an ordinary personal 

computer. 

Piloting The projected started in 1993, and the Reading Tutor has been 

piloted many times. These have always been in elementary 

school level. The pilots have been tested in controlled studies 

against similar teaching in classrooms and by human tutors. 

The trials have shown post-test gains on various reading skills. 

Some of these have even shown better results than human 

tutors on a variety of the reading competences. 
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Throughout the history of the project the system has been 

modified and redesigned to facilitate a better learning 

experience. For instance the menu system has been redesigned 

so that learners are not able to keep selecting easy stories 

within the system. 

 

The paper ‘Research Basis for Project LISTEN’s Reading 

Tutor’ found at http://www.cs.cmu.edu/~listen/research.html 

shows results from different pilots. 

 

Teaching and Learning 

Implications  

The children learn by reading texts displayed on the screen. 

The system will pick up problems, and spell words and 

pronounce them for the children. The child then re-reads the 

text for the system to progress. The system constantly provides 

positive feedback to the child, to encourage them in their 

reading. 

 

The system provides spoken and graphical assistance when it 

recognizes help is needed, for example: the student clicks for 

help, hesitates, appears stuck, skips a word, makes a mistake, 

or encounter a a word that is likely to be misread.  The “visual 

speech” feature uses talking-mouth video clips of phonemes to 

scaffold phonemic awareness. The Reading Tutor assists word 

identification by previewing new words and reading hard 

words aloud.  It provides hints include rhyming and sounding 

out. It supports vocabulary acquisition by explaining new 

words. It scaffolds comprehension by reading hard sentences 

aloud and by asking questions – “cloze” items and generic 

“who-what-where” questions, which at first appeared to boost 

comprehension of nearby sentences in the experiments. The 

Reading Tutor bolsters motivation by appearing to be listening 

attentively, “back channeling”, giving encouragement, and 

praising good or improved performance. By reducing 

frustration and making a wide range of authentic, engaging 

text cognitively accessible to the child, scaffolding helps 

address the motivational issues of confidence, challenge, 

curiosity, and control pivotal to effective tutoring.  Poor 

readers’ listening comprehension is far above the student’s 

independent reading level, so reading hard words and 

sentences to them reduces frustration and repairs 

comprehension failures caused by lack of word identification. 

 

Some teachers have been reluctant to use the system, from the 

viewpoint that the Reading Tutor takes time away from one to 
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one teacher/child interaction. It has also been difficult to 

ascertain what and how teachers exactly use the system, which 

in some cases has made the development of the system 

difficult. But most teachers have found the system very useful 

after seeing the results for their students. 

The e-learning 

advantage  

The usage of speech recognition software allows the system to 

aid children to learn on their own together with the Reading 

Tutor. Instead of having a human guide the child, the system 

will encourage them and provide specific and instant feedback 

for the child. This provides a learning experience where the 

child gets the ‘correct’ level of support and instantly is given 

guidance and correction on pronunciation problems, while also 

providing positive feedback based on past learning. 

 

Apart from the direct e-learning benefits of personalized 

learning, potential cost saving and improved reading skills for 

the individuals, the records of system also provides thousands 

of hours of usage data (it is not known who the ethical 

questions from this recording are managed). This data is 

logged at multiple levels of detail. The project team is using 

this data to predict students’ behavior based on prior users’ 

behavior within the system. Current work is focusing on 

developing a pedagogical agent that can create individualized 

teaching goals based on teaching policies developed based on 

past data. This work is carried out utilizing data mining 

methods. It is problematic to do this, compared to for instance 

a math course because the evaluation of learning within 

speech is computationally expensive compared to results from 

‘simple’ math tests. However this is an interesting 

development which is still on-going. 

Key points  The key point that make this system effective seem to be the 

speed with which students are presented with feedback. It is 

instant and therefore allows the child to immediately correct 

the spelling and get it right. It is designed to help the children 

directly providing individual tutoring that teachers either do 

not have time to provide or simply cannot do without 

alienating the children from the rest of the students. Positive 

feedback is also important to encouraging the children on their 

learning path. 

 

The project team is still working on data mining of the results 

of previous pilots to improve the pedagogical experience for 

learners. However it is proving difficult to utilize the type of 

results the system generates, to allow the implementation of 
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automatic ‘advisors’. It shows that even with vast amounts of 

data the type of the data recorded can make it hard to analyze 

using traditional data mining methods. 

Conclusions and 

recommendations   

The project is a good example of where AI has been utilized 

successfully to develop a tutoring system. The tutor is limited 

in the domain of spelling improvement through training, and 

the tutoring is happening on a practical level, i.e. it is tutoring 

the actual spelling rather than tutoring on the progress or 

learning path of the student. Indeed there have been problems 

associated with students avoiding challenging exercises, which 

could have been avoided through a higher level tutoring 

system. 

 

Members of the project team are working on this utilizing data 

mining on past data. This work is proving to be harder than in 

some other educational domains. 

 

The project has shown that instant feedback and positive 

encouragements are important components of learning for the 

type of users of the system. 

References A comprehensive publications list can be found at: 

http://www.cs.cmu.edu/~listen/pubs.html 

Case study developer  Karsten Lundqvist 
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