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Digital Tools for Foreign Language Teaching

• Schools going digital is a common topic in the current
discourse, though typically with a focus on buying hardware.

• But digitization is not a value in itself – it is essential to
consider, what is supposed to be supported by it.

1. Where can computers contribute to real-life language teaching
and learning, on the basis of which learning principles?

2. FeedBook as a concrete example
- Intelligent Tutoring System supporting interactive English homework
- Randomized Field Trial establishing effectiveness in regular schools
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I. Computers can transport information

• increase motivation to learn through multimedia material
- authentic language material from the target language context

(websites, audios, videos, texts)

- curated language learning material
(corpora, e.g., http://uni-tuebingen.de/telos)

• support communication with native speakers:
- direct contact with native speakers (where alive ;-)

(asynchronous: Email, synchronous: Skype)
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II. Computers can analyze language for

• Interactivity
- provide feedback, stepwise leading to successful task completion

• Adaptivity
- obtain materials at the learner’s level of complexity

• Input Enrichment and Enhancement
- offer content rich in developmentally relevant forms

⇒ Supporting individual learners makes it possible for them to
participate better in class (“Binnendifferenzierung”).

• Digitisation can only be successful where it is based on
established mechanisms of foreign language learning.
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Key factors: Input

• Input Hypothesis (Krashen 1985)

- access to comprehensible input at i+1 is essential
- input one level more complex than the interlanguage of the learner

⇒ Digitization can help us search for interesting i+1 input
- SyB: Syntactic Benchmark (http://complexity.schule, Chen & Meurers 2019)
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Key Factors: Focus-on-Form

• Input alone only results in Basic Varieties (Klein & Perdue 1997).

• Foreign language learners need a Focus-on-Form, to
overcome partial or missing competencies (Long 1991; Lightbown 1998).

• attention to forms crucial: Noticing Hypothesis (Schmidt 1995)

- Input enhancement (Sharwood Smith 1993) increasing salience

⇒ Digitization can support input enhancement and enrichment:
⇒ Visual Input Enhancement of the Web (Meurers et al. 2010)

� Alternative: Functional Input Enhancement (Chinkina & Meurers 2017)
Generation of questions on sentences with relevant forms

⇒ Search engines supporting retrieval of texts rich in forms to be focused
� FLAIR (http://flair.schule, Chinkina & Meurers 2016)
� KANSAS (http://kansas-suche.de, Weiss et al. 2018)
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Key Factors: Practice, Output, Interaction, Feedback

• Skill Acquisition Theory (DeKeyser 2005)

- Teaching leads to declarative knowledge; then practice is needed for
fluent, automated, procedural ability that does not bind attention.

• Output hypothesis (Swain 2005)

- language production essential, since it requires full specification
(understanding can rely on “good enough” processing)

• Interaction is central for language development (Vygotsky 1986)

- Learning results from interacting with a learner in their
Zone of Proximal Development (ZPD) (Lantoff & Appel 1994)

- Partner scaffolds learner development.

• Feedback is one of the most effective factors (Hattie & Timperley 2007).
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Can digitization help address real challenges?

• How can students interact and receive feedback on output?
- limited time with teachers

• How can students practice at home, at their individual level
and pace, then work as a class on a better common basis?

- without interaction and scaffolded feedback, little can be tackled
- reliance on parental involvement bad for educational equity

⇒ Computer-Assisted Language Learning Systems could in
principle support such individual practice.

- computer-based exercises widely available, e.g., on the web
- but these tools are limited

� closed exercise types (multiple-choice, fill-in-the-blank)
� no incremental, specific feedback scaffolding learner (only true/false)
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Our starting point: current school homework practice

• Student completes homework without feedback on whether
(s)he understands what the exercise is about or masters the form.

• In discussion of homework in class
- the teacher often cannot address individual misconceptions, and
- student is no longer engaged with the exercise.
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Making foreign language practice interactive

• Let’s replace the workbook of the established “CamdenTown”
book for 7th grade with an interactive system, the FeedBook.
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FeedBook: a web-based workbook for English

• Starting point: printed Camden Town Gymnasium 3 Worbook
- approved for 7th grade English classes in German secondary schools
→ existing workbook, already integrated into real-life formal education

• Our FeedBook system provides a web-based implementation
of the traditional print workbook enabling

- students to complete activities online
- teachers to give formative and summative feedback

• Purpose of the system:
- to provide individualized, immediate scaffolding feedback to learners
- to guide them towards solutions for a number of different activities.

• Current state: automatic feedback on
- 7th grade grammar topics (form-oriented)
- reading/listening exercises (meaning-oriented)
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FeedBook characteristics

• FeedBook offers immediate, scaffolding feedback guiding the
learner to an understanding of the concepts to be learned.

• Analysis of thousands of well-formed and ill-formed variants
automatically generated (not manually encoded for the exercise).

- Coverage of all grammar topics in the official 7th grade curriculum
- 188 different types of feedback on tenses, comparatives, relative &

reflexive pronouns, gerunds, passive, conditionals, (in)direct speech

• The FeedBook also includes explicit
- learner models, informing student & suggesting next exercise to tackle
- task models, supporting identification of (in)effective tasks
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Learner model: What do I know & what should I work on?
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Learner model: How about the past tense?
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Learner Model: What should I work on?
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Learner Model: What are my most common errors?
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Task model: Is this task effective for learning?
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Task model confirms exercises is effective
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Task model: Student misconceptions for a given task
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FeedBook as a platform for randomized field trials

• Research question: Does immediate formative feedback on
form during homework improve learning of the English grammar?

• Subjects: Ten regular English classes in 7th grade Gymnasiums.

• Regular full-year teaching, but FeedBook as workbook.
- within-class randomization determines who sees which grammar feedback

Group A � control intervention control intervention
Group B � intervention control intervention control

C Test

Test 5Test 2 Test 3 Test 4Test 1

Posttest Posttest ID tests

Theme 4

Pretest Pretest PosttestC Test Posttest

Theme 1 Theme 2 Theme 3

Pretest Pretest Quest.

Group A � control intervention control intervention
Group B � intervention control intervention control

C Test

Test 5Test 2 Test 3 Test 4Test 1

Posttest Posttest ID tests

Theme 4

Pretest Pretest PosttestC Test Posttest

Theme 1 Theme 2 Theme 3

Pretest Pretest Quest.

• Pre-/Posttest targets grammar topics of each theme.
- Theme 2: comparatives, conditional clauses, relative clauses
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Feedback types seen in Theme 2 exercises
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Results

• 205 students completed pre- and posttest for Theme 2.
- First analysis: change score = posttest – pretest
- Second analysis: mixed effects logistic regression

• Welsh two sample t-test shows significant difference between
mean change scores (p < 0.0001):

- 4.81 for control group
- 7.82 for intervention group
→ intervention group learned 62% more than control group

• Effect size: Cohen’s d = 0.56
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Results: illustrating pre-/posttest means
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Results: pretest & group predicting change score
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Results: mixed effects logistic regression

• Predict log odds of the binary outcome of each gap in the tests.
- Fixed effects: test (pre/post), group (interv./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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A win-win situation for school practice and research

• Students
+ can practice with effective incremental, scaffolding feedback while

working on exercises at the appropriate level for them
+ are supported independent of family characteristics

• Teachers
+ have a reduced burden to provide written feedback
+ are better informed about abilities of individuals and class
+ can tackle tasks with better-prepared students in class

• Researchers
+ in authentic, real-life school setting can test effects of

� different types of feedback
� different exercises and learning targets
� individual learner differences (e.g., Ospan, MLAT-V)
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Summary

• Digital tools can support aspects of Foreign Language Teaching
–– if they are based on established learning mechanisms.

• A web-based workbook can provide immediate, interactive
formative feedback to students.

• First results from a randomized field study in ten English
classes confirms effectiveness (d = 0.56).

• FeedBook platform fully integrated into real-life school
provides an experimental sandbox in ecologically valid setting.
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