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Interaction of technology and methodology in building and sharing an 
annotated learner corpus of spoken German

Hanna Hedeland

This paper discusses the technological and methodological challenges in creating 
and sharing HAMATAC, the Hamburg Map Task Corpus. The first version of 
the corpus, consisting of 24 recordings with orthographic transcriptions and 
metadata, is publicly available. A second version featuring different types of 
linguistic annotation is in progress. I will describe how the various software tools 
and data for mats of the EXMARaLDA system were used for transcription and 
multi-level annotation, to compile re cordings and transcriptions into a corpus and 
manage metadata, to publish the corpus, and how they can be used for carrying 
out corpus queries (KWIC) and analyses. Some recurrent issues in corpus building 
and sharing and the interaction of technological and methodological aspects will 
be illustrated using HAMATAC.
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Este artículo trata los retos tecnológicos y metodológicos de la creación y 
publicación de HAMATAC, el Hamburg Map Task Corpus. La primera versión 
del corpus, que consiste en 24 grabaciones con transcripción ortográfica y 
metadatos, está disponible públicamente. Está en desarrollo una segunda versión 
que incluye distintos tipos de anotación lingüística. Voy a describir cómo las 
diversas herramientas de software y formatos de datos del sistema EXMARaLDA 
se utilizaron para la transcripción y la anotación multinivel, para reunir 
grabaciones y transcripciones en un corpus, para administrar los metadatos y 
para publicar el corpus, y cómo pueden ser usados para realizar consultas en 
el corpus (KWIC) y análisis. Se ilustrarán usando HAMATAC algunos de los 
cuestiones recurrentes de la creación y publicación de un corpus y la interacción 
de los aspectos tecnológicos y metodológicos.
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1. IntroductIon

Over the last decades, technological advances have contributed to an increased use of 
spoken language corpora in linguistic research, mostly because recording of digital audio 
and even video using standardized formats has become much easier for non-specialists. 
These technol ogical advances open up interesting opportunities when it comes to creating, 
managing, ana lyzing and sharing linguistic data, especially when considering recent 
global standards for structured digital multilingual textual data. In response to these 
opportunities, various data formats and software tools making use of these technological 
advances have been developed for corpus linguistic research.

This paper discusses the technology and methodology of corpus building and sharing. 
It is structured as follows: In section 2., the main characteristics of the HAMATAC 
corpus will be described; in section 3., the EXMARaLDA system used to create the 
corpus will be intro duced; section 4. discusses some recurrent issues in spoken language 
corpus development and section 5. illustrates some cases of interaction of technology and 
methodology in a process such as the development of HAMATAC and provides some 
concluding remarks.

2. thE haMburg Map task corpus18

HAMATAC (Schmidt et al., 2010) consists of 24 recordings of advanced learners of 
German solving a map task in twelve pairs. A map task is a classic information gap 
task where one participant has a map with a path from start to goal and instructs the 
other participant, who has no path on his map, how to draw this path. The map task 
we used was originally designed to elicit native varieties of German for the project 
Deutsch Heute (German Today) (Brinckmann et al., 2008). HAMATAC can therefore 

18 We are grateful to Kim-Chi Hamze, Seçil Yusun, Yael Dilger and Fideniz Ercan who supported us as student 
assistants in different stages of the corpus creation.

Figure 1. Part of a map with a path drawn from Start to Goal.
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be said to complement the existing Deutsch Heute corpus with corresponding 
learner varieties. The speakers’ mother tongues include Romance, Slavic and Persian 
languages, as well as languages from Non-Indo-European families. Such information 
on the speakers’ language biographies is provided along with other relevant metadata 
on speakers and communications. The first corpus version, con sisting of original 
recordings, orthographic transcriptions and metadata, is publicly available via a 
web interface with password-protected access. In total, the recordings amount to 
3:17 hours and there are 21433 transcribed words.

The next version of HAMATAC will include annotations describing various linguistic 
levels and phenomena such as part of speech, lemmas, phonetic form and disfluencies. 
Whereas automatic methods can be applied to the first three, the disfluency annotation 
serves as an example of subjective phenomena that require annotation schemes with 
necessarily interpret ative categories. 

Figure 2. The corpus overview of the 24 communications and 26 speakers.  

3. thE ExMaralda systEM

The HAMATAC corpus was created with the EXMARaLDA system (Schmidt & 
Wörner, 2009) developed at the Research Centre on Multilingualism in Hamburg. The 
EXMARaLDA system consists of data models, formats and software tools for transcribing, 
annotating, man aging and analyzing spoken language corpora. Below, I will demonstrate 
how the software components—transcription editor, stand-off annotation tool, corpus 
manager and search and analysis tool—were used in the corpus building process and how 
they can be used to analyze corpus data.
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3.1. Transcription and annotation

The Partitur-Editor is a tool for transcription and multi-level annotation of digital audio 
or video recordings. It implements the abstract model of a single timeline with multiple 
tiers for transcription and annotation (cf. Schmidt, 2005). The timeline aligns segments 
within the transcription file as well as the transcription file with the recording. The 
Partitur-Editor has built-in support for some major transcription systems (e.g. CHAT, 
HIAT), but can, in prin ciple, be used with any convention. 

Figure 3. The Partiture-Editor used for transcription and multi-tier annotation. The 
Annotation Panel (bottom right corner) provides the categories of the annotation scheme 

and corresponding keyboard shortcuts.

Figure 4. The disfluency annotation scheme
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We annotated disfluencies (figure 4) such as hesitations, repetitions and self-repairs. For 
the self-repairs we used the idea of ‘repair replaces reparandum’ (cf. McKelvie, 1998). For 
PoS-annotation of the transcriptions the TreeTagger (Schmid, 1994) was integrated into 
the EXMARaLDA system and used to create stand-off annotation in the EXMARaLDA 
Sextant (Wörner, 2010) format. The stand-off annotation files can then be reviewed with 
the Sextant Tagger tool and manually corrected.

Figure 5.  Reviewing TreeTagger annotations with the Sextant stand-off annotation tool.

3.2. Corpus compilation and metadata

The Corpus Manager (Coma) is a tool for managing corpus data and metadata. With 
Coma, recordings and transcripts were compiled into a corpus of communications 
with participating speakers. Figure 6 shows one of the communications. Participating 
speakers are marked by the paper clip-symbol in the speaker list. For the various abstract 
(communications, speakers) and concrete (transcription files, audio files) components of 
the corpus, we added the meta data collected at the recording sessions. Figure 7 shows the 
representation of the speaker Katinka and the metadata on her language knowledge and 
usage. By adding metadata in this structured format, consistency within and across projects 
can be achieved and the metadata also become available for corpus queries and analyses.
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Figure 6. Communication with metadata and the participating speakers marked in the 
speaker list.  

Figure 7. Example of metadata on speakers and their language knowledge and usage

3.3. Querying and analyzing corpus data

EXAKT is a tool for carrying out queries and analyses using both transcription data, i.e. 
the transcribed words and annotations, and the metadata on speakers and communications 
added in Coma. By correlating transcription data with information on age or mother 
tongue of the speaker (figure 8), we can filter the search results of the KWIC (KeyWord 
In Context) search accordingly. For each result, the transcription context is displayed as 
a musical score or an utterance list beneath the results list. The corresponding part of the 
aligned audio file can be played back. With the analysis function of EXAKT, it is also 
possible to further annotate such search results, as shown for the analysis of ‘repair type’ 
in figure 9.
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Figure 8. Search results for segments annotated as disfluencies starting with ‘RE’, correlated 
with speakers’ mother tongue. The first search result with the match text bis zu diesem Käse 

is selected.

Figure 9. Here, the KWIC browser is used to add an analysis of the 
‘repair type’ to the first search results

3.4. Corpus dissemination

Data sharing is a major desideratum, since “many researchers would agree that it is a 
basic scientific responsibility to make data collected in a research project available to the 
research community, especially when the research was supported by public funds” (The 
LIPPS Group,  2000: 134). A prerequisite is that all recorded speakers give their agreement 
to the publica tion and use of the data under specified conditions, e.g. anonymization/
pseudonymzation and only non-commercial use. We obtained the speakers’ agreement 
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alongside metadata collec tion immediately before the recording session. Providing 
metadata on speakers and recording situations is another important aspect, since 
reusability of linguistic resources is often re stricted without thorough documentation.

Standards such as XML and Unicode play an important role in creating sustainable 
linguistic resources. All EXMARaLDA file formats are plain XML. For publication, they 
can therefore be transformed into various XHTML formats with stan dard technologies 
like XSLT. For example, the overview page of the web interface (figure 2) is generated 
directly from the Coma file—the information used in figure 10 and 6 is thus entered once. 

Figure 10. Web interface version of  the MT_031109_Liang communi cation 
with metadata, speakers and associated files.

Apart from the EXMARaLDA transcription formats, there are automatically generated 
visualizations (figure 11) and export formats such as TEI or for tools like ELAN, Praat or 
CLAN. Since transcription is theory dependent, standardization to achieve compara bility 
of digital corpora cannot apply to conventions of content and form across research fields. 
Providing different visualization or export formats is one solution to this problem.
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Figure 11. Visualizations generated from one and the same EXMARaLDA transcription in 
musical score format (above) and as utterance list (below).

4. dIscussIon

In this section I will address some recurrent methodological and technological issues 
in cor pus building and sharing and try to show how technological and methodological 
aspects can be said to interact.

4.1. Transcription

One of the most fundamental questions arises from the non-trivial problems inherent 
in tran scribing spoken language in general and learner language in particular: the 
representation of non-standard characteristics of the data. These are, especially for learner 
data, highly rele vant. Though the HIAT transcription conventions (Rehbein et al., 2004) 
advocate the use of ‘literary transcription’ (literarische Umschrift) to encode pronunciation 
information by using nonstandard word forms, we decided to use standard orthography 
wherever possible and an notate such characteristics in a separate tier of the category 
‘pho’. There are two main reasons for this: Firstly, non-predictable literate transcription 
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impairs searchability, is imprecise and subjective. For example, the German word rechts 
(right) was annotated as either reks, rek, lechts, lechtse or lechtsel in 43 cases out of 297. 
Apart from being a search related problem, the initial consonant and the epenthetic vowel 
in the last three examples are probably not represented accurately enough by orthography 
for linguistic research questions. Secondly, as Gumperz and Berenz (1993) point out, 
existing stereotypes are an important aspect when creating and analyzing transcriptions 
of nonstandard varieties for e.g. conversational analysis. As the recording is aligned with 
the transcription, the pronunciation information can easily be retrieved from there at any 
time for a more thorough analysis.

Figure 12. Annotations in pho-tiers for lengthening: vo[n]: (von) and learner pronunciation: 
ge[l]ade (gerade).

4.2. Annotation

When the complexity of the annotation scheme exceeds simple comments of one level of 
word-based annotation like POS, the technological solution becomes crucial. As figure 
12 shows, the disfluency annotation system requires annotation tiers of different types 
(‘disflu ency’ and ‘pho’), and even multiple disfluency tiers for nested or overlapping 
structured dis fluencies as is illustrated by the self-repairs in figure 13.  The EXMARaLDA 
data model and the tools can handle independent multi-tier annotations: All disfluencies 
will be found in an EXAKT searches and the structure is visible in the transcription.
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Figure 13. Complex cases require multiple disfluency annotation tiers.

4.3. Quality

Another issue is the quality of manually created linguistic resources. Whereas e.g. part 
of speech most often can be corrected manually to achieve high quality, there is often 
no single correct answer for manual annotation tasks with interpretative categories. 
Technological solutions such as the annotation panel of the Partitur-Editor can help to 
increase consistency, but it will not solve the problem of disagreement in subjective 
annotation tasks.

Figure 14. The disfluency annotation system development process
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During the development of the annotation system and guidelines, we discussed the 
definition and examples of categories with our annotating student assistants and performed 
a reliability test with five transcriptions to gain insight into the difficulties of reliably 
performing manual annotation tasks. We found disagreement of various types and on 
different levels.

Figure 15. Disagreement on the applicability of the EDIT PHASE category and on repair/
repetition type caused by differences in the transcription – wie vs. wie n/.

As discussed in Artstein and Poesio (2008) there are (inter-rater) reliability measures 
that work well for some annotation tasks. But it is not clear how to apply them in each 
case. How do we weigh disagreement on subcategories, extension of annotated segments 
or the structure of repair sequences? And how do we treat different interpretations of 
the recording? Without agreement on reliability metrics, thorough documentation and 
information on the annotators and their qualifications are indispensible to describe the 
quality of resources.

Figure 16. Agreement is required on several levels, on…
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5. outlook

As the discussion has shown, development through technological advances requires 
metho dological reflection. The integration of multimedia into transcripts changes the 
conditions for methodological decisions regarding visual representation, especially 
when considering searchability. Searchability for large digital corpora requires the use 
of transcription system with systematic representation of lexical items, consistency in 
annotation and structured encoding of metadata, and these are methodological decisions. 
Multi-level (stand-off) annotation opens up new opportunities for annotation, though the 
design and validity of annotation systems remain methodological questions. And though 
any reliability measure could be automatically calculated, the precise application and 
interpretation of such metrics is not a technological question either. Consequently, the 
interaction with technological aspects plays an important role in further developing the 
methodology of linguistic corpus building and sharing.
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