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Overview

• Second Language Acquisition Research:
- insights from multiple strands of SLA research and some desiderata
- instructed SLA: from “nice to have” transfer of SLA research results to

crucial large-scale data source needed for research on ecologically-valid language learning!

• Digital learning contexts:
- increasingly widely used in real-life teaching and learning
- adding AI methods to make digital tools more effective in practice and useful for SLA research

• Scaling up SLA intervention studies using digital means
- Web-based studies
- Randomized Controlled Trials in schools
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Second Language Acquisition Research

• long history (??), EuroSLA since 1989/1991,
SLA recognized as a distinct discipline for over 20 years (?)

• identified a wide range of linguistic, cognitive, social factors influencing SLA, including:
- Input Hypothesis, i+1 Hypothesis (?)
- Noticing Hypothesis (?)

- Teachability Hypothesis (?)
- Zone of Proximal Development (?)

- Output Hypothesis (?)
- Interaction Hypothesis (??)

- Cognition Hypothesis (?) in Task-Based Learning
- . . .
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Second Language Acquisition Research: Some challenges

• limited operationalization and empirical breadth of some key notions:
- i+1, developmental sequences, zone of proximal development, . . .

• in real-life learning, linguistic, cognitive, and social factors are simultaneously involved
- ?: “SLA is a multidimensional phenomenon, involving (at least) biological, neurological, social,

psychological, affective, and personal variables plus [. . . ] the effect of instruction.”

- ?: important to study interactions between individual differences, treatments, structures

- But the reliable identification of interaction effects require a lot of data!
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Second Language Acquisition Research: Obtaining rich data at scale

• How can we obtain more data on the learning process and product given a range of factors?

• 34 million children in secondary schools in Europe are learning English as L2 and
20 million children are learning more than one foreign language (Eurostat 2020/21)

- relatively understudied population in SLA research
- legal and practical issues make it difficult to stage interventions and collect data at scale

• digital learning contexts offer new opportunities for collecting data
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Digital Learning Contexts

• Schools going digital is a common topic in public discourse, e.g.:

Computers in all schools, all students at the computers –
this is the program the ministers of education want to
realize quickly. [Spiegel No. 47 / 18.11.1984]

• More recent game changers:
- widespread use of mobile digital devices (smartphones) by children
- Corona pandemic required systematic use of digital channels
- AI methods support development of tools linked to SLA concepts
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Digital learning contexts: from digital media to adaptive, interactive tools

• Traditionally, computers used in education encode and exchange digital information to
- increase motivation through authentic multimedia material
- support communication with native speakers (using text, audio, video)
- mechanically practice vocabulary and grammar (without modeling the learner or providing feedback)

• To obtain interactive, adaptive tools, one needs to add AI methods that can
- analyze and generate language (using computational linguistic methods)
- model learners and their development towards the curricular learning goals
- analyze and adaptively select or generate learning activities

→ Intelligent Computer-Assisted Language Learning (ICALL)

⇒ Explore ICALL tools linked to SLA concepts to
- effectively support learners and teachers
- research SLA hypotheses in real-life contexts
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Key Factors: Input and i+1

• Input Hypothesis (?)
- access to comprehensible input at i+1 is essential
- input should be “one step more complex” than the interlanguage of the learner

⇒ ICALL tools can help us identify linguistic complexity to search for such i+1 input:
- SyB System (http://complexity.schule, ?)
- FLAIR System (http://flair.schule, ?)
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From research prototype to a tool usable in practice

• Exclusive focus on specific linguistic complexity aspect is too academic for real-life use.

• How about supporting selection of material that is

(i) rich in developmentally proximal language
→ Teachers specify general proficiency level and pedagogically-focused language means.

(ii) motivating in terms of content
→ Learners search for texts that fit their individual interests.

⇒ FLAIR Search Engine (http://flair.schule, ?)
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Facilitating SLA research using such ICALL approaches

• Linguistic complexity (?) & alignment research (?)

• Do language learners show alignment with increasingly complex (“i+1”) language?

(i) ?: analyzed alignment in continuation writing (data by ?)
⇒ 403 of 575 linguistic complexity measures show alignment

(ii) ?: ICALL continuation writing study
- 112 Chinese learners of English
- worked on sequence of ten increasingly complex texts, with four different challenge groups (MLTU)

⇒ Learners in low and middle challenge group showed more alignment than high challenge group.
⇒ There is alignment, but no clear evidence for learning.

• Some future directions:
- What constitutes +1 in the different dimensions of linguistic complexity?
- When does alignment lead to lasting learning effects?
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Key Factors: Noticing and Focus-on-Form

• Input alone only results in Basic Varieties (?).

• Some attention to forms crucial: Noticing Hypothesis (?)

• Foreign language learners need a Focus-on-Form (??).

→ increase salience (?)

⇒ ICALL tools can support automated Input Enhancement (IE):
⇒ Visual: Highlighting of target forms on user-selected web pages (??)

⇒ Functional: Generation of questions on sentences containing target forms (?)
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Facilitating SLA research using such ICALL approaches

(i) ?: exploratory study using ICALL to support noticing of determiners

(ii) ?: Study targeting the acquisition of English phrasal verbs
- phrasal verbs are frequent and important for interpretation, but notoriously difficult (→ avoidance)
- 127 participants (advanced L2 English, L1 German) read 40 texts in a two week span
- randomly assigned to two conditions: meaning-focused and form-focused
- form-focused group saw phrasal verb visually highlighted and particle as multiple choice item
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Facilitating SLA research using such ICALL approaches

(i) ?: exploratory study using ICALL to support noticing of determiners

(ii) ?: Study targeting the acquisition of English phrasal verbs
- phrasal verbs are frequent and important for interpretation, but notoriously difficult (→ avoidance)
- 127 participants (advanced L2 English, L1 German) read 40 texts in a two week span
- randomly assigned to two conditions: meaning-focused and form-focused
- form-focused group saw phrasal verb visually highlighted and particle as multiple choice item

ICALL setup integrated assessment of working memory (?):
- OSpan (?), but using Klingon (?) to reduce cheating

⇒ interaction effect between working memory and form-focused instruction
⇒ more benefit from attention to form for learners with higher working memory capacity

- WM assists simultaneous processing of form, meaning and use of language forms (?)
- confirms relevance and feasibility of investigating interaction effects (?)
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Key Factors: Practice, Feedback, ZPD

• Skill Acquisition Theory (?)
- Teaching provides declarative knowledge, then practice is needed for automated skills.
- Goal: fluent ability that does not bind attention

• Support learners in their individual Zone of Proximal Development (?)

→ scaffolded feedback while working on an activity: micro-adaptivity
→ adaptive selection of learning materials/activities: macro-adaptivity

Very challenging for teachers in practice: lack of time, diagnostics, adaptive materials

⇒ ICALL tools can adaptively support individualized practice (?)
(i) ?: ICALL dialog system Sascha to practice English question formation
(ii) Intelligent Tutoring System FeedBook (??)
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Facilitating SLA research using such ICALL approaches

• ?: English question acquisition
- research context: developmental sequences proposed by ?
- research question: effectiveness of recasts in spoken and written mode

• The ICALL system Sascha developed by Ken Petersen supports dialog interaction for
information gap, story sequencing, and spot the difference activities.
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Facilitating SLA research using such ICALL approaches

• ?: supporting acquisition of questions in English
- research context: developmental sequences proposed by ?
- research question: effectiveness of recasts in spoken and written mode

• The ICALL system Sascha developed by Ken Petersen supports dialog interaction for
information gap, story sequencing, and spot the difference activities.

• Study design:
- 56 ESL at public high school, Washington DC, mostly Spanish L1 (13 novice, 43 intermediate)
- three groups: human-computer (ICALL), human-human, control
- intervention: three times 30 minutes interactions with Sascha system or human interlocutor

⇒ Result: ICALL users showed development along expected sequences, parallel to
human-human oral interaction, both better than control.
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From printed workbook to AI-based FeedBook

AUSGANGS-
PUNKT
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Facilitating SLA research using such ICALL approaches

• The FeedBook covers all of the pedagogical language targets of the 7th grade English
curriculum in Germany → can support full-year studies

- 188 metalinguistic feedback types formulated by teachers (on tenses, comparatives, relative &
reflexive pronouns, gerunds, passives, conditionals, (in)direct speech).

• Research question: Does immediate scaffolded feedback on form during homework
improve learning of the targeted language means? (?)

- Subjects: Ten regular English classes in 7th grade academic track schools (Gymnasium),
including a CLIL class, a private school, an all-boys class, and teachers of different generations

- Setup: Regular teaching, but FeedBook as workbook.
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FeedBook as a platform for randomized field trials

• How can a system be fully embedded so that it supports regular teaching and support a
randomized, controlled study?

⇒ everyone uses the FeedBook as workbook (avoids temporary multimedia effect) and
receives positive feedback and feedback on meaning, orthography, and default feedback

⇒ within-class randomization: who sees specific feedback on which grammar topics

• Overall study design:

Group A ➣ control intervention control intervention
Group B ➢ intervention control intervention control

Test 5

Theme 4

Pretest Pretest PosttestC Test Posttest

Theme 1 Theme 2 Theme 3

Pretest Pretest Quest. Delayed 
Posttests

Free 
Writing

Test 1

Posttest Posttest ID tests C Test

Test 2 Test 3 Test 4 Test 6

• Each pre-/posttest targets the grammar topics of one Theme.
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Zooming in on specific results

• Analysis of Theme 2 data (?):

Group A ➣ . . . intervention . . . 
Group B ➢ control

Delayed 
Posttests

Free 
WritingPosttest C TestC Test

Theme 2

Pretest

• Phenomena covered in Theme 2: comparatives, conditional clauses, relative clauses

• 205 students completed pre- and posttest for Theme 2.
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Results on effectiveness of scaffolded feedback: pre-/posttest scores

24

26

28

30

32

34

Pretest Posttest
Test

S
co

re Group
intervention
control

whiskers = 95%
confidence intervals

• Intervention group improved
significantly more than control
(p < 0.0001, Welsh two sample t-test):

- 7.82 for intervention group
- 4.81 for control group

→ intervention group learned 62% more
than control group

• Effect size: Cohen’s d = 0.56
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Results: pretest & group predicting change score
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• “Worse” students improved more

• Possibly a ceiling effect of measuring
instrument (max. score: 40)
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Results: mixed effects logistic regression

• Is impact of feedback detectable independent of learner, item, class?

• Predict log odds of the binary outcome of each gap in the tests.
- Fixed effects: test (pre/post), group (intervention/control) & their interaction
- Random intercepts: test items, learners, teachers (=classes)

• Results: Estimate Std. Error

(Intercept) = pretest control 0.73∗∗∗ (0.15)
TestPosttest 0.68∗∗∗ (0.05)
GroupIntervention −0.07 (0.09)
TestPosttest:GroupIntervention 0.43∗∗∗ (0.08)

Var: Learner (Intercept) 0.30
Var: Item (Intercept) 0.52
Var: Teacher (Intercept) 0.05
∗∗∗p < 0.001, ∗∗p < 0.01, ∗p < 0.05
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FeedBook as a platform for randomized field trials II

• Full integration into the regular school context = rely only on the state curriculum
- Single requirement on teacher: assign at least two exercises for each language focus in curriculum

• Black box problem pointed out already by ?:

2 Language Learning Vol. 30, No. I 

the limited function of checking to see that method X, not method Y, is being 
implemented. The differences looked for are in terms of gross distinctions, 
such as “reading for total comprehension” versus “reading as direct communi- 
cation” and “reading only what was listened to and spoken.” (Smith 1970: 
48-50) Given the large numbers of teachers and classes involved, even such 
visits as these are inevitably infrequent. Thus there is no guarantee, once a 
study is over, that teachers have in fact implemented method A, B,  or C as 
prescribed, or that the methods do not overlap in some respects, e.g., through 
their shared use of a common subset of classroom procedures. In the research 
context, this means that it is impossible to ascertain which subjects have 
received the treatment. Therefore even if different groups perform differently 
on a set of achievement tests, there is no way of knowing to what to attri- 
bute the differential performance. 

3 input 3 classroom output 

control this measure this 

teachers, 

deduce what 
went on here 

v 
I 

compare 

Figure 1. Schematic representation of design used in the “comparative 
method” studies 

One “solution” to the problem has been to prerecord the lessons in a 
study in order to control for-here meaning eliminate-the teacher variable 
(Levin 1972, Freedman 1975). However, this method of increasing internal 
validity constitutes a rather extreme form of intervention in normal class- 
room processes, and so considerably reduces external validity, or the general- 
izability of findings. It is one thing to side-step a problem which is peripheral 
to the issue at hand, and quite another to set aside a key element in the 
phenomenon under investigation. Hence, there is also a growing body of 
research designed to describe natural classroom processes and, in a few cases, 
to relate this to second language achievement. 

Students of this approach to the task consider it insufficient to control 
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Problem: Loss of control resulting from scaling up to real-life school context.

⇒ Learning analytics using system log data shows us what the students actually did!
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Learning analytics: For whom is micro-adaptivity effective?

• How are learning gains and interaction patterns linked? (?)

⇒ Clustering identifies four groups of students, based on:
+/- accuracy focus of student

How many of the items were filled out correctly, not left empty, answered correctly at first try?

+/- submission time of student relative to peers

⇒ Scaffolded feedback has the biggest effect for students who
- systematically attempt to solve the exercises correctly
- submit later than their peers
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Who benefits most from the specific feedback?
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Learning analytics complements but does not replace learning product data

• Does the effect of practice of specific language forms transfer to open, functional
language production? (?)

• Writing topic chosen so that practiced language means are relevant:

Write a text about your holidays. Please include the following aspects:
- Compare two of your holiday trips (weather, duration, ...),
- describe your next holiday trip, and
- outline what you would do if you could spend 1000e during your next holiday.

• Automatic identification of practiced language forms in the learner writing

⇒ The score on the form-specific delayed posttest is a significant predictor of the number of
uses of those forms in the free writing!

- But the effect is driven only by comparatives due to challenge to determine when something should
count as a relative or conditional clause. → acquisition criterion?
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Learning products as Big Data for SLA research

• System use in real life contexts also facilitates large-scale collection of learner product data.

• EFCamDat corpus based on Englishtown system: 1.2 million writings by 175,000 learners
- individual variation and role of L1 in morpheme acquisition order ??
- task-effects on linguistic complexity (??)

→ Opportunities arising from “Big Data” in SLA (?)
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Integration of individual practice & teacher-orchestrated task-based class?

• Organize exercises so they empower students to successfully participate in functional tasks.
- improves acceptance of practice as pre-task activities in a task-based curriculum
- fosters intrinsic motivation and self-awareness of ability for students
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1. Make final task explicit



2. Organize practice by task-essential language means



3. Incremental activity complexity



4. Feedback on success relative to support received



5. Feedback on acquisition criterion

“Ready-to-Go-ness”:
• tackled all difficulty levels
• 60% correct at first try for

most complex
• Trophies “collect dust” to

model forgetting and
require revision or use



7. Selection of next activity via language means to be practiced
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First results on Interact4School RCT using task-oriented FeedBook

• 847 students from 36 classes (English 7th grade high school)

• broad range of analyses in preparation, incl. classroom videography by partners at Univ.
of Lüneburg: Torben Schmidt, Diana Pili-Moss, Carolyn Blume

• Focus here: 618 students in FeedBook condition (7 schools, 24 classes)

⇒ Analysis of learning success (pretest/posttest) shows significantly higher learning gains,
when comparing new dashboard version to original FeedBook (Parrisius et al. submitted)

- student questionnaire data also confirm perceived helpfulness of student dashboard

⇒ Interestingly, motivational feedback through avatar was detrimental after initial phase.
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Next steps in randomized controlled field trials

• First study: scaffolded feedback (?)

• Second study: task-orientation with criterial and motivational feedback (?)

• Third study: individually adaptive activity sequencing integrating ambulatory assessment
of working memory (http://digbindiff.de)

• Next study: Support an interface to teacher-orchestrated classroom, requiring teacher
dashboard and teacher training in SLA and pedagogy (http://ai2teach.de)

- requires further scaling up to have enough power for testing variables at teacher-level

• Related research: Facilitating spoken language interactive dialogues: AISLA Project
(Xiaobin Chen)

43/37 Detmar Meurers: On using AI methods to carry out SLA research in real-life school contexts March 19, 2024

DigBinDiff.de
Ai2teach.de


Input & i+1 Noticing & Focus-on-Form Practice, Feedback, ZPD RCTs Learning analytics Adding task context

 

TAGESORDNUNG 
WISSENSCHAFTLICHER BEIRAT (inkl. AUDIT) 
27. - 28.02.2024 TÜBINGEN 

DIENSTAG, 27.02.2024 (8:45-18:00) 
 
08:45 – 09:00 Uhr 

 Interne Vorbesprechung des Beirats   (Prof. Köller) 

 

09:00 – 09:30 Uhr 

TOP 1  Eröffnung, Tagesordnung, Protokoll, Beschlussfähigkeit (Prof. Köller) 

TOP 2  Bericht über die letzte Sitzung des Stiftungsrats  (Prof. Köller) 

TOP 3  Bericht des Vorstands      (Prof. Cress,  

           Dr. Polgar) 

 

9:30 – 16:45 Uhr 

TOP 4  AUDIT 

09:30 – 10:15 Uhr 

 Präsentation zum Gesamtinstitut mit Diskussion  (Prof. Cress) 

 

10:15 – 10:30 Uhr Kaffeepause 

 

10:30 – 12:45 Uhr 

Posterpräsentationen der Arbeits-/Nachwuchsgruppen   

       (Mitarbeitende des IWM) 

12:45 – 13:45 Uhr Mittagspause 

 

Summary

• Digital tools using AI methods can help realize mechanisms established by SLA
research in educational practice

- improve real-life language teaching and learning
- support further refinement of SLA concepts and hypotheses in authentic, ecologically-valid contexts

• This opens up possibilities for conducting SLA research in real-life settings:
- web-based intervention studies supporting scalable analysis of interaction effects
- randomized controlled field studies in authentic school setting,

supporting analysis of product and process data (learning analytics)

• Pursuing these opportunities requires interdisciplinary collaboration on
- SLA concepts and hypotheses to be refined and tested
- AI methods to analyze and generate language, model learners, activities and curricular learning goals
- joint analysis of large-scale process and product data
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TAGESORDNUNG 
WISSENSCHAFTLICHER BEIRAT (inkl. AUDIT) 
27. - 28.02.2024 TÜBINGEN 

DIENSTAG, 27.02.2024 (8:45-18:00) 
 
08:45 – 09:00 Uhr 

 Interne Vorbesprechung des Beirats   (Prof. Köller) 

 

09:00 – 09:30 Uhr 

TOP 1  Eröffnung, Tagesordnung, Protokoll, Beschlussfähigkeit (Prof. Köller) 

TOP 2  Bericht über die letzte Sitzung des Stiftungsrats  (Prof. Köller) 

TOP 3  Bericht des Vorstands      (Prof. Cress,  

           Dr. Polgar) 

 

9:30 – 16:45 Uhr 

TOP 4  AUDIT 

09:30 – 10:15 Uhr 

 Präsentation zum Gesamtinstitut mit Diskussion  (Prof. Cress) 

 

10:15 – 10:30 Uhr Kaffeepause 

 

10:30 – 12:45 Uhr 

Posterpräsentationen der Arbeits-/Nachwuchsgruppen   

       (Mitarbeitende des IWM) 

12:45 – 13:45 Uhr Mittagspause 
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