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Points of contact

I Computational Linguistics (CL) deals with the formal
and computational modeling of human language.

I This includes (but is not limited to) the development of
tools for the automatic analysis of language.
→ Natural Language Processing (NLP)

I Where does language play a role in Education?
I language is the most common medium of instruction,

source of information, and basis of student assessment
I in a (Second) Language Learning context, it also is the

subject of learning

I Points of contact between CL and Language Learning:
research questions and NLP applications based on

I. analysis of learner language
II. analysis of (native) language for learners
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I. Analyzing Learner Language

I There are several fields analyzing learner language:
I Second Language Acquisition Research (SLA)
I Foreign Language Teaching and Learning (FLTL)
I Language Testing

I CL research and applications interfaces with all three
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Second Language Acquisition Research (SLA)

I SLA research is aimed at understanding how second
languages are acquired (and how language works)

I empirical basis: analysis of learner data, . . .

I SLA research also studies instructional interventions
I targeting different aspects of language,
I in different types of tasks,
I supporting different kinds of feedback, and
I different sequencing of material

I interventions are tied to SLA theories and concepts, e.g.:
I “monitor model” and “input hypothesis” (Krashen 1982)
I “Zones of Proximal Development” (Vygotsky 1986)
I “teachability” (Pienemann 1998)
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Foreign Language Teaching and Learning (FLT)

I adapts, advances, and tests effectiveness of
intervention methods in teaching practice

I current FLTL typically is focused on the communicative
abilities of the student

I analysis of learner language helps advance our
understanding of student abilities and needs
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Language Testing

I generally focused on developing test items which are
predictive for the constructs to be tested

I i.e., limited interest in the linguistic modeling needed to
predict and understand why certain items work

I Language testing theorists (Bachman, Palmer, etc.) have
significantly enriched the models of language competence
and language tasks (ignored in linguistics).

I analysis of learner language in tasks aimed at supporting
valid inferences about the learner’s knowledge
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CL and the analysis of learner language

I Learner corpora: analysis of learner language
I to provide empirical evidence for SLA research (e.g.,

linguistic correlates of CEFR proficiency levels in MERLIN)
I to provide insights into typical student needs in FLT

CL helps represent & annotate data, to make it searchable

I Intelligent Tutoring Systems: analysis of learner
language aimed at supporting language acquisition

I provide immediate, individualized feedback, e.g.:
I meta-linguistic feedback in a form-focused activity
I incidental focus-on-form in a meaning-based activity
I feedback on meaning (very rare in ITS)

I determine progression through pedagogical material

I Testing: automate assessment of learner abilities

I Writer’s aid tools: feedback aimed at producing text
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II. Analyzing language for learners

I Searching for appropriate materials for learners
I materials on a particular topic
I appropriate in readability, language forms to be learned

I Generation of exercises and tests

I Enhanced presentation of materials
I texts with annotated vocabulary
I visual input enhancement

I CL research and applications starts to target these, e.g.:
I Language-Aware Search Engine (Ott & Meurers 2010)
I Generation of exercises and visual input enhancement

based on authentic materials
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A closer look at both types of CL analysis

I. Individualized feedback in Intelligent Tutoring Systems

TAGARELA: An intelligent, web-based workbook in
support of ab-initio learning of Portuguese
(Amaral & Meurers 2008, 2009, 2011; Amaral, Meurers & Ziai 2011)

II. Enhancing authentic web pages for language learners
I Visual Input Enhancement of the Web (VIEW)
I Working with English Real-life Texts (WERTi)

(Meurers et al. 2010)
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Computers in Language Teaching and Learning
Introduction

I Computers widely used in foreign language teaching to
help learners experience a foreign language & culture.

I multimedia presentations, web-based TV/radio/news,
email/chat with native speakers, . . .

I Apart from the undisputed role of such contextualized,
communicative language use, which other aspects of
language learning are relevant in this context?

I Research since the 90s has shown that awareness of
language forms and rules is important for an adult
learner to successfully acquire a foreign language.

I (cf., e.g., Long 1991, 1996; Ellis 1994; Schmidt 1995; Lyster
1998; Lightbown & Spada 1999; Norris & Ortega 2000)
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Real-life teaching needs

I The time a student can spend with an instructor/tutor
typically is very limited.

I In consequence, work on form and grammar is often
deemphasized, confined to homework so that the time
with the instructor can be used for communicative activities.

I The downside is that the learner has relatively few
opportunities to gain awareness of forms and rules and
receive individual feedback on errors.
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Real-life teaching needs
OSU practice confirming dilemma

A series of interviews with Spanish/Portuguese language
instructors (cf., Amaral & Meurers 2005) finds that

I it can be difficult to achieve the communicative goal of
an activity when students have problems using the
appropriate language forms and sentence patterns.

I But class activities that focus on form or grammar
patterns are perceived as problematic since

I they reduce the pace of a lesson, and
I individual differences make it impossible to have all

students do the same tasks in exactly the same time.

I While instructors were sceptical of CALL tools aimed at
replacing human interaction, they support tools that

I practice receptive skills and reinforce acquisition of forms
I raise linguistic awareness in general
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An opportunity for CALL

I The situation seems like an excellent opportunity for
developing CALL tools to

I provide individual feedback on learner errors and
I foster learner awareness of relevant language categories.

I But existing CALL systems which offer exercises
I typically are limited to uncontextualized multiple choice,

point-and-click, or simple form filling, and
I feedback usually is limited to yes/no or letter-by-letter

matching of the string with a pre-stored answer.
I Example: “Spanish Grammar Exercises” (B. K. Nelson)
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Introduction
Points of contact

Analyzing Learner Language

Analyzing language for
learners

Tutoring Systems
Real-life teaching needs

An opportunity for CALL

From CALL to ICALL

Intelligent Tutoring Systems

TAGARELA

Activity types

Feedback

Summary

Input Enhancement
What should we enhance?

How should it be enhanced?

Example activities

Developing WERTi and VIEW

Evaluation

Related Work

Outlook

Summary

Conclusion

Making CALL tools aware of language: NLP

I String matching is the most common technique used in
CALL to analyze student input. This works well when

I correct answers & potential errors are predictable & listable
I there is little grammatical variation
I envisaged errors correspond directly to intended feedback

I But what if
I possible correct answers are predictable but not

(conveniently) listable for a given activity
I errors can occur throughout a recursively built structure
I individualized feedback is desired which requires

linguistic analysis of the learner production
⇒ Use NLP to analyze student input in such cases!
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Aspects of Linguistic Modeling

I A range of potentially relevant aspects of linguistic analysis
I tokenization: identify words
I morphological analysis: identify/interpret morphemes
I syntactic analysis: identify selection, government and

agreement relations and word order requirements
I formal pragmatic analysis: identify coreference

relations, information structure partitioning, . . .

I One can integrate NLP identifying such properties to
obtain language-aware, “Intelligent” CALL (ICALL).

I What can the NLP analysis be integrated in?
⇒ An Intelligent Tutoring System
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Intelligent Tutoring Systems

I An Intelligent Tutoring System (ITS) is a computer
program that intelligently interacts with the learner. It

I accurately diagnoses the knowledge/skills of a student,
I adapts instruction accordingly, and
I provide personalized feedback.

I Since Hartley & Sleeman (1973) an ITS is recognized
as consisting of at least three components:

I the expert model
I the student model
I the instruction model
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Components of an ITS

I Expert Model:
I the knowledge that the ITS has of its subject domain, in

our case the linguistic knowledge

I Student Model (= Learner Model)
I the component of the system keeping track of the

student’s current state of knowledge
I allows the ITS to infer student’s understanding of

subject matter and to adjust feedback to student’s needs

I Instruction Model:
I the component that stores pedagogical information,

how to conduct instruction
I It helps define strategies to deliver appropriate feedback.
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An example ILTS: TAGARELA

I A concrete example for an Intelligent Tutoring System:

TAGARELA: Teaching Aid for Grammatical Awareness,
Recognition and Enhancement of Linguistic Abilities

I designed to satisfy the real-life FLT needs identified at OSU
I regular classroom instruction
I individualized instruction
I long-distance courses (at UMass)

I intelligent web-based workbook complementing instruction
I targeting beginning learners of Portuguese

The system is online at http://purl.org/icall/tagarela
(send me email to obtain a login)
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TAGARELA
System role, Activity types, Interface

I What role does the system play in teaching?
→ Self-guided activities accompanying teaching

I What type of activities are appropriate and useful for
fostering awareness (and fit into the FLT approach)?
→ Activities ideally involve both form and meaning, such

as listening/reading comprehension questions.
I TAGARELA offers six types of activities:

I listening comprehension
I reading comprehension
I picture description
I fill-in-the-blank
I rephrasing
I vocabulary

Similar to traditional workbook exercises, plus audio.

I What should the system interfaces look like?
→ Use L2 as far as possible (needs careful interface design).
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TAGARELA
Nature of the feedback

I Which forms of feedback are (most) successful in
fostering awareness of forms/categories – and,
ultimately, in influencing learning outcomes?

I Meta-linguistic feedback, highlighting (cf. Heift 2004)

I more research is needed into range of feedback types
I what is appropriate for human-computer interaction/CMC

(cf., e.g., Sachs & Suh 2007; Petersen 2010)
including evaluation using

I learning outcomes
I online measures of noticing, e.g., using eye tracking,

since no learning without noticing (Schmidt 1995)
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TAGARELA
What to provide feedback on?

I What can/should feedback be provided on?
I TAGARELA provides on-the-spot feedback on

I orthographic errors (non-words, spacing, capitalization,
punctuation)

I syntactic errors (nominal and verbal agreement)
I semantic errors (missing or extra concepts, word choice)

I Providing feedback on meaning becomes crucial for
activities such as reading and listening comprehension.

I automatic meaning analysis can be effective (→ CoMiC)
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Introduction
Points of contact

Analyzing Learner Language

Analyzing language for
learners

Tutoring Systems
Real-life teaching needs

An opportunity for CALL

From CALL to ICALL

Intelligent Tutoring Systems

TAGARELA

Activity types

Feedback

Summary

Input Enhancement
What should we enhance?

How should it be enhanced?

Example activities

Developing WERTi and VIEW

Evaluation

Related Work

Outlook

Summary

Conclusion

25 / 59



Language Learning
and Computational

Linguistics

Detmar Meurers
Universität Tübingen
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Feedback on Agreement
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Feedback on Word Choice
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Feedback on Wrong Word
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Feedback on Missing Verb
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ICALL summary

I NLP can be used in ICALL tools to
I foster learner awareness of language forms & categories
I provide individual feedback on learner errors

I 30 years of ICALL research (cf. Heift & Schulze 2007), but
I very few ICALL systems used in FLT practice today

(Heift 2010; Nagata 2010; Amaral & Meurers 2011)

I Problems to be overcome:
I lack of interdisciplinary research combining

computational, linguistic, SLA & education expertise
I ICALL projects generally are not designed to address

real-life needs, typically never tested with real users.
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Analyzing language for learners
Introduction

I NLP in language learning has primarily centered on
analyzing learner language in Tutoring Systems.

I How about using NLP of authentic native language in
support of language learning?

I Where does SLA research identify a corresponding need?
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SLA research on awareness

I Learners have to be exposed to linguistic features to
acquire them and must notice them (Schmidt 1995).

I There is no learning without noticing, but developing
awareness requires input.

I Strategies highlighting the salience of language forms
and categories are referred to as input enhancement
(Sharwood Smith 1993).

⇒ Let’s use NLP to provide automatic input enhancement
for language learners: WERTi (Meurers et al. 2010)
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WERTi: Working with English Real Text

I Provide learners of English (ESL) with input enhancement
for any web pages they are interested in.

I good for learner motivation:
I learners can choose material based on their interests
I includes news, up-to-date information, hip stuff
I pages remain fully contextualized (video, audio, links)

I wide range of potential learning contexts:
I can supplement regular classroom instruction
I can support voluntary, self-motivated pursuit of knowledge
→ lifelong learning

I can foster implicit learning, e.g., for adult immigrants:
I already functionally living in second language environment,

but stagnating in acquisition
I without access/motivation to engage in explicit learning,

but browsing the web for information and entertainment
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What language properties should we enhance?

I A wide range of linguistic features can be relevant for
awareness, incl. morphological, syntactic, semantic,
and pragmatic information (cf. Schmidt 1995, p. 30).

I We focus on enhancing language patterns which are
well-established difficulties for ESL learners:

I determiner and preposition usage
I use of gerunds vs. to-infinitives
I wh-question formation
I phrasal verbs

NLP identifying other patterns can easily be integrated
as part of a flexible architecture.
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How should the targeted forms be enhanced?

I WERTi currently offers three types of input enhancement:
a) color highlighting of the pattern or selected parts thereof
b) pages supporting clicking, with automatic color feedback

I automatic feedback compares automatic annotation of
clicked on form with targeted form

c) pages supporting practice (e.g., fill-in-the-blank), with
automatic color feedback

I automatic feedback compares form entered by learner
with form in original text

I This follows standard pedagogical practice (“PPP”):
a) receptive presentation
b) presentation supporting limited interaction
c) controlled practice
d) (free production)
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Prepositions: Presentation (Color)

Source: http://news.bbc.co.uk/2/hi/5277090.stm
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Gerunds vs. infinitives: Presentation (Color)
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Introduction
Points of contact

Analyzing Learner Language

Analyzing language for
learners

Tutoring Systems
Real-life teaching needs

An opportunity for CALL

From CALL to ICALL

Intelligent Tutoring Systems

TAGARELA

Activity types

Feedback

Summary

Input Enhancement
What should we enhance?

How should it be enhanced?

Example activities

Developing WERTi and VIEW

Evaluation

Related Work

Outlook

Summary

Conclusion

Wh-questions: Presentation + Interaction (Click)

Source: http://simple.wikipedia.org/wiki/Illegal drugs

49 / 59

http://simple.wikipedia.org/wiki/Illegal_drugs


Language Learning
and Computational

Linguistics

Detmar Meurers
Universität Tübingen
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Realizing WERTi/VIEW

I First WERTi prototype (Amaral/Meurers/Metcalf at CALICO 06,
EUROCALL 06)

I targets determiners, prepositions in Reuters news text
I still available at http://purl.org/icall/werti-v1

I Second WERTi prototype (Dimitrov/Ott/Ziai)
I flexibly support integration of a wider range of language

patterns using heterogeneous set of NLP (using UIMA)

I Firefox Add-On (Boyd): http://purl.org/icall/werti
I moves fetching of web page and text identification to

client to better support sites requiring login, cookies, etc.

I Visual Input Enhancement of the Web (VIEW)
I international version (English, German, Spanish)
I Add-On available at: http://purl.org/icall/view
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Introduction
Points of contact

Analyzing Learner Language

Analyzing language for
learners

Tutoring Systems
Real-life teaching needs

An opportunity for CALL

From CALL to ICALL

Intelligent Tutoring Systems

TAGARELA

Activity types

Feedback

Summary

Input Enhancement
What should we enhance?

How should it be enhanced?

Example activities

Developing WERTi and VIEW

Evaluation

Related Work

Outlook

Summary

Conclusion

Evaluating input enhancement techniques

I Improving learning outcomes is the overall goal of
WERTi and visual input enhancement in general.

I While some studies show an improvement in learning
outcomes, the study of visual input enhancement sorely
needs more experimental studies (Lee & Huang 2008).

I WERTi can systematically produce visual input
enhancement for a range of language properties
→ Supports real-life intervention studies studying

language learning under a wide range of parameters.
→ Supports lab-based experiments to evaluate when

input enhancement succeeds in making learners notice.

I Precision and recall of the NLP identifying the enhanced
classes must also be tested (requires realistic test data).
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Related Work
Data-Driven Learning

I One can view automatic input enhancement as an
enrichment of Data-Driven Learning (DDL).

I DDL is an “attempt to cut out the middleman [the
teacher] as far as possible and to give the learner direct
access to the data” (Boulton 2009, p. 82, citing Tim Johns)

I WERTi: learner stays in control, but NLP uses ‘teacher
knowledge’ about relevant language properties to make
those more prominent to the learner.
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Related Work
Reading Support Tools

I Glosser-RuG (Nerbonne et al. 1998): supports reading of
French texts for Dutch learners

I context-dependent dictionary, morphological analysis,
and examples of word use in corpora

I COMPASS project (Breidt & Feldweg 1997): similar to
Glosser-RUG, focusing on multi-word lexemes

I ALPHEIOS project (http://alpheios.net): supports lexicon
lookup and provides aligned translations

I REAP project (http://reap.cs.cmu.edu) supports learners in
searching for texts that are well-suited for providing
vocabulary and reading practice (Heilman et al. 2008).
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Outlook: Questions to be addressed

I Which language pattern types should be input enhanced?
I adverb placement, passive vs. active, . . .
I tense and aspect

I effect is semantic, but there are identifiable lexical cues
(“usually go” vs. “are going tomorrow”)

I Which aspect of the patterns should be input enhanced?
I lexical classes, morphemes
I contextual clues (optional or obligatory)

I What is the best input enhancement, i.e.,
highlighting or interaction possibilities

I for a particular linguistic pattern,
I given a specific web page with its existing

visual design features?
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Input enhancement summary

I We motivated and discussed an approach providing
automatic input enhancement of authentic web pages.

I Automatic feedback for the practice activities is feasible
since the original text is known.

I Web pages can be selected by learners based on interests.
I But how can we ensure sufficient representation of

pattern to be enhanced?
I And is the text at the right level of readability for the

individual learner?
→ Language Aware Search Engine

(Ott & Meurers 2010; Vajjala & Meurers 2012)
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Conclusion

I NLP can be used to analyze
I learner language or
I language for learners.

I In tutoring systems it can address real-life needs, providing
I contextualized activities integrating meaning & form,
I opportunities for students to practice their listening,

reading, and writing skills
I with individualized feedback to learner

I It can support visual input enhancement fostering
learner awareness of language categories.

⇒ Integration of computational, linguistic, FLT/SLA and
education expertise opens up interesting opportunities.
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Introduction
Points of contact

Analyzing Learner Language

Analyzing language for
learners

Tutoring Systems
Real-life teaching needs

An opportunity for CALL

From CALL to ICALL

Intelligent Tutoring Systems

TAGARELA

Activity types

Feedback

Summary

Input Enhancement
What should we enhance?

How should it be enhanced?

Example activities

Developing WERTi and VIEW

Evaluation

Related Work

Outlook

Summary

Conclusion

Bailey, S. (2008). Content Assessment in Intelligent Computer-Aided Language
Learning: Meaning Error Diagnosis for English as a Second Language. Ph.D.
thesis, The Ohio State University. URL http://purl.org/net/Bailey-08.pdf.

Bailey, S. & D. Meurers (2008). Diagnosing meaning errors in short answers to
reading comprehension questions. In J. Tetreault, J. Burstein & R. D. Felice
(eds.), Proceedings of the 3rd Workshop on Innovative Use of NLP for Building
Educational Applications (BEA-3) at ACL’08. Columbus, Ohio, pp. 107–115.
URL http://aclweb.org/anthology/W08-0913.

Boulton, A. (2009). Data-driven Learning: Reasonable Fears and Rational
Reassurance. Indian Journal of Applied Linguistics 35(1), 81–106.

Breidt, E. & H. Feldweg (1997). Accessing Foreign Languages with COMPASS.
Machine Translation 12(1–2), 153–174. URL
http://www.springerlink.com/content/v833605061168351/fulltext.pdf. Special
Issue on New Tools for Human Translators.

Ellis, N. (1994). Implicit and Explicit Language Learning - An Overview. In N. Ellis
(ed.), Implicit and explicit learning of languages, London: Academic Press, pp.
1–31.

Hahn, M. & D. Meurers (2012). Evaluating the Meaning of Answers to Reading
Comprehension Questions: A Semantics-Based Approach. In Proceedings of
the 7th Workshop on Innovative Use of NLP for Building Educational
Applications (BEA-7) at NAACL-HLT 2012. Montreal, pp. 94–103. URL
http://purl.org/dm/papers/hahn-meurers-12.html.

Hartley, J. R. & D. H. Sleeman (1973). Towards intelligent teaching systems.
International Journal of Man-Machine Studies 5(2), 215–236.

Heift, T. (2004). Corrective Feedback and Learner Uptake in CALL. ReCALL 16(2),
416–431. URL http:
//journals.cambridge.org/production/action/cjoGetFulltext?fulltextid=265118.

59 / 59

http://purl.org/net/Bailey-08.pdf
http://aclweb.org/anthology/W08-0913
http://www.springerlink.com/content/v833605061168351/fulltext.pdf
http://purl.org/dm/papers/hahn-meurers-12.html
http://journals.cambridge.org/production/action/cjoGetFulltext?fulltextid=265118
http://journals.cambridge.org/production/action/cjoGetFulltext?fulltextid=265118


Language Learning
and Computational

Linguistics

Detmar Meurers
Universität Tübingen
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