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Abstract

This paper outlines a didactic framework for combined data
literacy and machine translation (MT) literacy teaching for
translation and specialised communication students. The
framework is being developed in the context of the DataL it™"
project, a publicly funded project at the Institute of
Translation and Multilingual Communication at TH Kéln —
University of Applied Sciences, Germany, which develops
didactic resources for teaching data literacy in its translation-
specific form of MT literacy to students of BA and MA
programmes in translation and specialised communication
studies. After discussing the high relevance of machine trans-
lation literacy and data literacy in professional translation
contexts, the paper introduces the DataLitM™ project and
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discusses a framework of professional MT literacy and an
MT-oriented data literacy framework, which form the two
theoretical pillars of the project. Also, the interface between
MT literacy and data literacy will be illustrated by showing
how specific (sub)dimensions of data literacy can be mapped
to relevant (sub)dimensions of professional MT literacy.
Finally, the paper presents some preliminary didactic
resources of the DataLitMT project — concerned with social
biases in MT, with MT training data preparation and with
automatic MT quality evaluation — and discusses how these
resources can be used to teach specific (sub)dimensions of
data literacy and professional MT literacy to students in the
fields of translation/specialised communication studies.

Keywords: data literacy, professional machine translation
literacy, neural machine translation, translation didactics,
DataLitMT

1. INTRODUCTION

The professional translation industry has been
subject to processes of extensive digitalisation and
datafication in recent years. The digitalisation of
the translation profession is characterised by the
continuous evolution of existing translation
technologies or the development of new translation
technologies geared at supporting or optimising all
phases of the professional translation process (cf.
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Sandrini, 2017). The datafication of translation, on
the other hand, is characterised by the accumu-
lation and process integration of large-scale digital
translation resources such as translation memories
or multilingual text corpora (ibid.) as well as by
processes of gathering metadata (e.g., data on
translation speed and quality or on post-editing
productivity) and using such metadata for algo-
rithmic decision making (such as translation job
assignments) (cf. Garcia, 2017). A prime example
of the interplay of digitalisation and datafication in
a translation technology context is the data-driven
paradigm of neural machine translation (NMT),
where an MT system based on current innovations
in artificial intelligence (Al) and natural language
processing (NLP) is trained with large-scale and
high-quality translation corpora and learns to
translate previously unseen texts based on this
training data. Due to its relatively high output
quality, NMT is increasingly being employed in
professional translation production networks.*

! According to the European Language Industry Survey 2022, standard
human translation is still the dominant service offered by language service
providers. Post-editing of machine translation (MTPE) ranks second and is
considered to exhibit the highest growth potential (cf. ELIS Research, 2022,
p. 14). Also, among independent language professionals, more than 40%
started or increased offering MTPE services in 2021 (ibid., p. 16).
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The high relevance and multifaceted impact of
NMT in the professional translation process
requires translators to develop an adequate degree
of machine translation literacy (Bowker & Ciro,
2019).2 MT literacy, which will be discussed in
more detail in section 3 below, can be understood
as a digital literacy, which O’Brien & Ehrens-
berger-Dow (2020, p. 147) define as “a set of skills
and competencies needed to find, interpret,
evaluate and handle digital information”. In
addition to this increasing relevance of MT literacy
on the part of professional translators, another
digital literacy, i.e., data literacy, is gaining
importance — both in professional contexts and in
wider society (see section 4). In this regard,
Ridsdale et al. (2015, p. 8) observe that “[t]the
society of the 21 century is arguably a data rich
one” and that “[a]ny country that does not have a
technology and data savvy citizenry will be left
behind both socially and economically” (ibid.).

2 According to Long & Magerko (2020, p. 2), the term literacy traditionally
described our human ability to express ourselves and to communicate by
means of written language. However, recently the term has increasingly been
used to define “skill sets in a variety of disciplines that have the same
potential to enable expression, communication, and access to knowledge”

(ibid.).
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There is an immediate link between data literacy
and machine translation literacy, which, in the
neural paradigm, is concerned with MT systems
the performance of which depends on their training
with high-quality translation data (see above). In
other words, machine translation literacy in the age
of NMT includes various components of data
literacy, as will be discussed further in section 4.
Translation didactics, which has generally
recognised the important role of NMT in the
translation profession and the corresponding need
to educate students accordingly (see, for example,
Massey & Ehrensberger-Dow, 2017; EMT, 2017,
Mellinger, 2017), also has to reflect and incorpo-
rate this data dimension of modern MT systems
and translator training institutions have to find
ways to incorporate suitable didactic resources into
their curricula.

2. THE DATALITMT PROJECT

Against this backdrop, we present an outline of a
didactic framework for combined data literacy and
MT literacy teaching, which is currently being
developed as part of the DataLitM™ project. The
DataLitM™ project (DataLitM", 2022), which runs
from June 2021 to February 2023, is publicly
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funded by the Stifterverband and the Ministry of
Culture and Science of North Rhine-Westphalia
and is based at the Institute of Translation and
Multilingual Communication at TH Koln, Germa-
ny. The project forms part of the overall Data
Literacy Initiative of TH KélIn (TH Kdln, n. d.) and
aims to develop didactic resources for teaching
relevant components of data literacy in their
translation-specific form of machine translation
literacy to students of translation and specialised
communication programmes. Initially, the project
only intended to develop such didactic resources
for students at BA level since, according to
Ridsdale et al. (2015, p. 2), “[t]he best place to
begin [a data literacy] initiative is the under-
graduate curriculum in post-secondary institutions,
due in part to their overarching goal of producing
globally competitive, critically thinking, well-
equipped graduates”. After laying the theoretical
groundwork for the project, it was decided to
extend its didactic scope to cover both BA and MA
levels. To this end, learning elements at Basic and
Advanced levels will be created which can be used
in BA or MA programmes as required. The final
project outcomes will be made available as open
educational resources under a Creative Commons
license in early 2023 and will be provided online in
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a Jupyter Book format (Jupyter Book Community,
2022), as shown in figure 1 below:
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Figure 1: Jupyter Book interface of the DataLit" project (draft version)
= oo

Introduction to DataLitMT

DatalLitM™ Teaching Data Literacy in the
Context of Machine Translation
Literacy

Q  Search this book.

Introduction to DataLit"" DataLitM is geared towards students of BA and MA programmes in

Literature translation and specialised communication studies and provides

didactic resources for teaching and learning data literacy in its

translation-specific form of machine translation literacy.

T Framework
femene All Jupyter Notebooks embedded in this book are also available in

Notebooks e our GitHub repository.

Further Reading
Check out this book’s individual chapters to learn more about data

literacy in the context of machine translation literacy.

Literature

Professional MT Literacy

Data Literacy vs. MT Literacy
* DatalLit"" Framework

Example Notebooks

Further Reading

Next o
Literature

The DataLitM" project is based on two theoretical
pillars — consisting of a Professional Machine
Translation Literacy Framework (section 3) and an
MT-specific data literacy framework (section 4)3 —,

3 Kriiger (forthcoming) is specifically concerned with laying the theoretical
groundwork of the DataLitM™ project and therefore contains a more

exhaustive discussion of the Professional Machine Translation Literacy
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as well as on a didactic pillar in the form of an MT
cum data literacy-specific competence matrix,
which is currently being developed. Sections 3 and
4 will discuss the two theoretical pillars of the
DataLitM™ project and section 5 will present some
preliminary didactic resources concerned with
social biases in MT, MT training data preparation,
and automatic MT quality evaluation.

3. THE PROFESSIONAL MACHINE
TRANSLATION LITERACY FRAMEWORK

The term machine translation literacy was coined
by Bowker & Ciro (2019). A concise definition is
provided by O’Brien & Ehrensberger-Dow (2020,
p. 146), according to whom MT literacy involves
“knowing how MT works, how it can be useful in a
particular context, and what the implications are of
using MT for specific communicative needs”.
According to Bowker (2021, pp. 26-28),
components of MT literacy could include a general
understanding of data-driven approaches to MT, an
awareness of the need for transparency when
working with MT, an awareness of MT-related
risks, and strategies for interacting with MT, such

Framework and the MT-specific data literacy framework surveyed in

sections 3 and 4 of the present paper.
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as pre- or post-editing. Recent work on MT literacy
has been concerned with varied audiences having
different levels of affinity towards (professional)
translation, for example, the scholarly community
(Bowker & Ciro, 2019), students (and teachers) of
non-translation or non-language specific under-
graduate university programmes (Bowker, 2021),
students of humanities programmes (Dorst et al.,
2022), or undergraduate students in applied lan-
guages (Loock & Léchauguette, 2022).

Since the DataLitM" project is geared towards
students of translation and specialised communi-
cation programmes at BA and MA levels, it is
concerned with the expert dimension of MT
literacy. This expert dimension could be called
professional MT literacy, i. e., MT literacy as it is
required in professional translation settings.
According to Kriger (forthcoming), professional
machine translation literacy can be understood as
“the full range of MT-related competences
professional translators (and other language
professionals) may require in order to participate
successfully in the various phases of the MT-
assisted professional translation process”. This
expert dimension of MT literacy is captured by the
Professional Machine  Translation  Literacy
Framework depicted in figure 2 below, which
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forms the first theoretical pillar of the DataLitMT
project.
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Figure 2: Professional Machine Translation Literacy Framework
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This framework was developed taking into account
relevant MT literature from translation studies and
translation-oriented NLP and it also reflects the
lead author’s didactic experience in teaching
machine translation to translation students at BA
and MA levels at the Institute of Translation and
Multilingual Communication at TH Koln, Ger-
many. The framework as presented here is to be
understood not as a static structure but as a
dynamic construct that can be extended or reduced
depending on specific contexts of use or in
response to new developments in the field of MT.

The Professional MT Literacy Framework consists
of five main MT literacy dimensions, which are
differentiated further into specific subdimensions.
These are discussed briefly below.

Technical MT literacy is concerned with the
technical basics of neural MT (word embeddings,
Transformer architecture, etc.), with architectural
extensions (such as adaptive, interactive,
document-level and multimodal MT), with MT
training pipelines (selecting, compiling, organising
and cleaning training data, etc.), with methods for
MT domain adaptation (including terminology
integration), with methods for automatic MT
quality evaluation and estimation (BLEU, TER,
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etc.) and with integrating MT into translation
workflows and systems (APIs and connectors,
usability, data security, etc.) (see, e.g., Buj et al.,
2020; Koehn, 2020; Koehn & W.iggins, 2021;
Rossi & Carré, 2022). To what extent and at which
level of detail professional translators actually
require such a technical MT literacy will certainly
depend on the specific professional context they
are embedded in. However, being familiar with the
technical intricacies of NMT may generally
contribute to translators’ intellectual empowerment
vis-a-vis this technology (cf. Kenny, 2020, p. 500;
Kenny, 2022) and also with regard to other Al
technologies which are increasingly influencing
our lives at both professional and overall societal
levels (cf. the concept of Al literacy introduced in
Long & Magerko, 2020).

Linguistic MT literacy is concerned with the
dimension of overall MT literacy that has
traditionally been the most important one for
professional translators working in MT-assisted
translation scenarios. It covers pre-editing texts for
MT (general pre-editing principles, negative
translatability indicators, etc.), post-editing (PE) of
MT output (PE levels, PE standards and guidelines,
types of PE effort, etc.), realistic quality expec-
tations for MT (generic vs. domain-adapted
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systems, performance for particular genres and
relative to professional human translation, etc.),
methods for human MT quality evaluation (ade-
quacy/fluency evaluations, error analyses based on
the DQF-MQM* framework, etc.) and linguistic
quality requirements for MT training data
(depending on target audiences, register and genre
requirements, etc.) (see, e.g., Nitzke & Hansen-
Schirra, 2021; Rossi & Carré, 2022).

Economic MT literacy is particularly relevant in
translation project management and is concerned
with methods for effort estimation and measure-
ment in MTPE (indicators such as PE time or
technical PE effort, etc.), with methods for MTPE
price calculation (relevant effort indicators, guide-
lines for MTPE pricing, etc.), with feasible produc-
tivity gains in MTPE (for different language pairs,
domains/genres or quality levels), with setting
up/optimising business processes for MT inte-
gration (translation process standards, MT maturity
levels, etc.) and with potential business risks of MT
(catastrophic MT errors, liability risks, cyber risks,
etc.) (see, e.g., Scansani et al., 2020; Koehn &
Wiggins, 2021; ELIS Research, 2022).

4 DQF = Dynamic Quality Framework; MQM = Multidimensional Quality
Metrics (cf. Lommel, 2018)
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Societal MT literacy is concerned with the ethical
impact of MT (potential translator disempower-
ment, trust in MT-assisted translation production
networks, etc.), with MT-induced changes in the
public/industry-internal perception and role of
translators (potential delegitimisation of trans-
lators’ expert status, etc.), and with potential social
biases in MT systems (racial, political, or gender
bias, etc.) (see, e.g., Moorkens et al., 2016; do
Carmo, 2020; Savoldi et al., 2021).

Cognitive MT literacy, finally, is concerned with
factors potentially increasing cognitive load in
MTPE (negative translatability indicators, etc.) and
strategies for decreasing this cognitive load
(offloading cognitive effort for routine translation
tasks to MT, etc.), with changes in text-receptive
and text-productive processes in human translation
vs. MTPE (decreasing relevance of text-productive
competences and increasing relevance of text-
receptive competences, etc.) and with potential
semantic, syntactic and/or stylistic priming effects
of MT (machine-translationese, post-editese, etc.)
(see, e.g., Daems et al., 2017; Toral, 2019).
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4, THE DATALITMT FRAMEWORK AND
POINTS OF CONTACT BETWEEN MT
LITERACY AND DATA LITERACY

‘Information and data literacy’ is one of the key
components of the European Union’s Digital
Competence Framework 2.0 (1. information and
data literacy; 2. communication and collaboration;
3. digital content creation; 4. safety; 5. problem-
solving, European Commission, n.d. a), which
intends “to provide a common understanding of
what digital competence is” and which, at the same
time, “provides a basis for framing digital skills
policy” (European Commission, n. d. b). Ridsdale
et al. (2015, p. 11) define data literacy as ‘“the
ability to collect, manage, evaluate, and apply data,
in a critical manner”. In addition to this rather
context-free definition, there are more specific
definitions of data literacy, which situate it within
specific contexts of use. For example, Schller
(2020, p. 7) situates data literacy within the process
of knowledge creation (consisting of the six steps
A) Establish a data culture, B) Provide data, C)
Evaluate data, D) Interpret results, E) Interpret
data, and F) Derive actions) and understands the
term as covering both “the creation of data
products by the methodologically experienced
specialist as well as the competent handling of data

392


https://doi.org/10.51287/cttl20221

Kruger, R. & Hackenbuchner, J. (2022). Outline of a didactic
framework for combined data literacy and machine
translation literacy teaching. Current Trends in Translation
Teaching and Learning E. 375 - 432.

https://doi.org/10.51287/cttl202211

by the end user, i.e. the critical and adequate
interpretation and application of the data” (ibid.).
Misra (2021, p. 8), on the other hand, situates data
literacy within the data lifecycle (consisting of
Data Context, Data Planning, Data Production,
Data Evaluation and Data Use) and stipulates that
“[d]ata literacy should be about the study of data
and how it is collected, used and shared by
different organisations™ (ibid., p. 6). What these
different approaches to data literacy have in
common is the basic assumption that data literacy
is not merely a set of technical skills related to data
science, analytics or statistics but that it also
involves critically thinking about and handling data
in different contexts (e.g., Ridsdale et al., 2015, p.
2; Schdiller, 2020, p. 7; Misra, 2021, p. 7).

The DataLitM™ Framework (see figure 3 below),
which serves as the second theoretical pillar of the
eponymous project, combines Ridsdale et al.’s
context-free approach to data literacy, Schiiller’s
conceptualisation of data literacy in the context of
knowledge creation, and Misra’s view of data
literacy in the data lifecycle. The five main
dimensions of the framework are adopted from
Misra’s (2021) data lifecycle (with a slight
adjustment of dimension 3 concerned with data
collection/production), and the individual sub-
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dimensions are derived primarily from Ridsdale et
al. (2015) and Schiiller (2020). These (sub)dimen-
sions — and their interface with the individual
(sub)dimensions of the Professional MT Literacy
Framework discussed in section 3 — are discussed
briefly below.
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Figure 3: The DataLit" Framework
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The data context covers “a general awareness of
the data and its environment” (Misra, 2021, p. 8)
and includes a conceptual framework (general
knowledge of data, data use and data applications),
the notion of critical thinking (critical awareness of
working with data), data ethics (awareness of the
ethical dimension of data and the ability to work
with data in an ethical manner) and the notion of a
data culture (identifying and specifying areas of
application where specific tasks could be solved
using data, adopting a critical mind-set and
showing ethical awareness). Concerning the inter-
face between data literacy and professional MT
literacy, the subdimensions of critical thinking and
data ethics can readily be linked to the three
subdimensions of societal MT literacy listed in the
Professional MT Literacy Framework. A critical
awareness of the ethical impact of (translation) data
may help identifying MT-induced effects of
translator disempowerment (e.g., Moorkens et al.,
2016) or delegitimisation of professional
translators’ expert status (e.g., do Carmo, 2020)
and it may also be helpful in identifying and
remedying social bias patterns such as gender bias
(e.g., Savoldi et al., 2021) in MTPE (see section
5.1 below).
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Data planning is concerned with “identifying data
needs based on real-world scenario[s] and critical
inquiry, developing a data strategy or plans [and]
considering aspects of data governance” (Misra,
2021, p. 8). The subdimensions of data planning
are a data requirement analysis (identifying
specific data needs), a data strategy (determines
how the data needs identified in the prior analysis
can be met), data curation/protection (data
retention, storage, accessibility and sharing as well
as assessing data security requirements), and
identifying/evaluating data sources (assessing the
accessibility, relevance, usability and trustworthy-
ness of these sources). For example, the identify-
ing/evaluating data sources subdimension could be
linked to subdimension 1.3 of technical MT
literacy concerned with MT training pipelines and
to subdimension 2.5 of linguistic MT literacy
concerned with linguistic quality requirements for
MT training data. The initial step of an MT training
pipeline would be the selection of suitable training
data, with the suitability of this data being guided
by concerns regarding quality requirements for
particular language pairs, domains, genres, etc. In
order to actually select such data, knowledge of
suitable data sources is required, e.g. MT training
data repositories such as the commercial TAUS
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Data Marketplace (TAUS, 2021) or the open-
source OPUS corpus collection (OPUS, n. d.).

Data collection/production includes “aspects
related to data acquisition, design, sourcing,
collection, processing, management [and] dissem-
ination” (Misra, 2021, p. 8) as well as the
production of new data. The subdimensions of data
collection/production  are  data  verification
(checking data for correctness, relevance, repre-
sentativeness and completeness), data acquisition
(e.g., downloading data from data sources
identified/evaluated previously), data organisation/
management (basic methods and tools for data
organisation, metadata creation and use, etc.), data
preparation (knowledge of relevant data types and
conversion methods, identifying outliers, cleaning
data, etc.), data processing (putting previously
prepared data to their actual use in the data project)
and data creation (creating new data based on
previously processed data). Concerning the data
literacy and MT literacy interface, the data
preparation subdimension could again be linked to
subdimension 1.3 of technical MT literacy (MT
training pipelines), since central to such a training
pipeline are training data preparation steps such as
filtering out sentence pairs with identical source
and target sides, removing empty or oversized
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sentences, duplicates, HTML or other markup,
performing lowercasing and (subword) token-
isation, etc. (cf. Buj et al., 2020, p. 331 and see sec-
tion 5.2 below).

Data evaluation includes “the ‘working with data’
aspects such as interpretation, application, analysis
and visualisation of the data” (Misra, 2021, p. 8).
The subdimensions of data evaluation are data
analysis (applying methods and tools for data
analysis, conducting exploratory data analyses,
evaluating the results of data analyses, etc.), data
visualisation  (creating tables or graphical
representations of datasets and evaluating their
efficiency and accuracy), data verbalisation
(verbalising the results of data analysis) and data
interpretation (reading and understanding previous-
ly visualised/verbalised data, identifying key
insights, etc.). Looking at the interface with
professional MT literacy, the data analysis
subdimension could be linked to subdimension 1.5
of technical MT literacy concerned with automatic
MT quality evaluation and estimation and to
subdimension 2.4 of linguistic MT literacy
concerned with manual MT quality evaluation. In
an MT-assisted translation production network, the
output of MT engines trained with data collected in
the corresponding downstream steps could be
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analysed automatically and/or manually with
regard to its quality (see section 5.3 below), and the
results of these data analyses could then be fed into
the downstream step of data use.

This data use dimension, finally, is concerned with
“data communication, critique, engagement,
argument and advocacy related to data-driven
decision making” (Misra, 2021, p. 8), potentially
also including “ethical data sharing and reuse
practices” (ibid.). The subdimensions of data use
are data communication  (communicating
previously interpreted data visualisations or
verbalisations to  stakeholders), data-driven
decision-making (DDDM, converting data into
actionable information, weighing the impact of
data-driven  decisions,  implementing  such
decisions, etc.), critical analysis of DDDM/overall
data project (evaluating the effectiveness/impact of
data-driven decisions and reflecting critically on
the effectiveness/impact of the overall data
project), data preservation (assessing preservation
requirements, methods and tools, etc.) and data
sharing/reuse (assessing suitable data sharing
methods and platforms and sharing data in a legally
correct and ethically adequate manner). In a data
use scenario, the subdimension of data-driven
decision making could be linked, for example, to
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subdimension 3.2 of economic MT literacy
concerned with price calculation in MTPE
workflows. In this case, the results of the automatic
and/or manual quality evaluation of the MT output
could guide decisions on how to calculate potential
discounts for MTPE services (cf. ELIS Research,
2022, p. 26).

5. PRELIMINARY DIDACTIC RESOURCES
OF THE DATALITMT PROJECT

In the following sections, some preliminary
didactic resources/learning elements for teaching
specific components of data literacy cum MT
literacy will be presented.® In these learning
elements, the individual (sub)dimensions of the
Professional MT Literacy Framework discussed in
section 3 provide the actual contexts of use in
which the wvarious (sub)dimensions of the
DataLi™MT Framework discussed in section 4 can be
taught. For each learning element presented below,
we provide preliminary competence descriptors

5 The draft versions of all DataLitM™ learning elements created so far are
available in the following GitHub repository:
https://github.com/ITMK/DataLitMT
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from the DataLit™™ Competence Matrix currently
being developed.®

5.1. Teaching Critical Thinking and Data Ethics
in the Context of Societal MT Literacy

Competence descriptor for Critical Thinking:

Can understand, describe and analyse potential
problems, risks and implications of translation
data collection/production, evaluation and use
practices, and can reflect on the implications of
these practices.

Competence descriptor for Data Ethics:

Can understand and describe legal and ethical
issues associated with  collecting/producing,
evaluating and using open-source or commercially
available translation data.

The critical thinking and data ethics subdimensions
of the data context were mapped to subdimension

¢ Both the competence descriptors and the didactic resources discussed in the
following sections are generic in that they are not specific to the Basic or the
Advanced level of the DataLitM™ project yet. It was decided to first develop
the competence descriptors and the learning elements at a proficiency-
agnostic level in order to test their overall didactic suitability and to then
split them into Basic and Advanced level descriptors/resources (which is

currently being done).
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4.3 of societal MT literacy concerned with social
biases in MT in order to create a corresponding
learning element. In this learning element, students
are presented with prepared source texts (ST)
written in a genderless or notional gender language
(e.g. English) which include specific language
patterns triggering generic MT systems such as
DeepL or Google Translate to produce gender-
biased target texts (TT) for a grammatical gender
language (e.g. German). Examples of such ST
language patterns and corresponding gender-biased
TTs are the plural generic masculine in German
(e.g., ministers translated as Minister instead of
Ministerinnen und Minister, Minister:innen, etc.),
professions prone to gender bias (e.g., pilots being
translated with the male form Piloten and flight
attendants with the female form Flugbegleiter-
innen), gender bias-prone adjective-substantive
combinations (e.g., the famous lawyer being
translated with the male form der beriihmte Anwalt
and the pretty lawyer with the female form die
hiibsche Anwaltin) and gender bias-prone sentence
contexts (e.g., My co-worker works all day being
translated as Mein Kollege arbeitet den ganzen Tag
and My co-worker gossips all day as Meine
Kollegin quatscht den ganzen Tag) (for all
examples, see Hackenbuchner, 2022, pp. 36-41).
Students are then asked to machine-translate these
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source texts using a publicly available MT system
such as DeepL or Google Translate and to analyse
the output manually for instances of gender bias as
discussed above. In order to guide students through
this analysis, they are referred to the website of the
DeBiasByUs (2021) project. DeBiasByUs (origin-
nally named BiasByUs) was developed by the co-
author of this paper together with other participants
of the Artificially Correct Hackathon organised by
the Goethe-Institut (Goethe-Institut, 2021; see also
Daems & Hackenbuchner, 2022). The DeBiasByUs
platform has two goals: 1) to inform its audience
about gender bias and its presence in MT, about
categories of gender bias and about relevant studies
and their results both for general audiences as well
as for researchers, and 2) to serve as a platform for
gathering data to create a research database of
parallel data for multiple languages — specifically
grammatical gender languages — containing
instances of gender bias. On the DeBiasByUs
website, students are asked to paste a source
sentence triggering the identified gender bias and
the biased target sentence that they encountered in
their chosen MT system. Then, they are asked to
propose an unbiased alternative according to their
preferences (e.g., a binary or non-binary gender
translation solution). Also, they are asked to assign
an error category and a bias category to the
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identified instances of gender bias. The
DeBiasByUs website is depicted in figure 4 below:

406


https://doi.org/10.51287/cttl20221

Kriger, R. & Hackenbuchner, J. (2022). Outline of a didactic
framework for combined data literacy and machine
translation literacy teaching. Current Trends in Translation
Teaching and Learning E. 375 - 432.
https://doi.org/10.51287/cttl202211

Figure 4: Website of the DeBiasByUs project on gender bias in machine

translation (proof-of-concept version)

DeBiasByUs

On a mission towards Gender-fair Machine Translation

Home About Lesm Datssst Rescurces Team Contact

You caught the bias!

Help us improve machine transiations

Criginal text
Select source languzge

Biased text =
Selecttargst language Paste the biased machine-transiated text

Your unbiased text suggestion
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As a further resource for their gender bias analysis
of the MT output, students are referred to the
website of Fairslator (Fairslator, 2022; see also
Méchura, 2022), an MT system specifically de-
signed to handle ambiguous MT inputs by asking
for user input on ambiguous input strings, thus
providing the opportunity to remove MT bias. The
Fairslator website is depicted in figure 5 below:

Figure 5: Fairslator website
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MACHINE TRANSLATION BIAS REMOVAL TOOL

“| Fairslator

DEMO

G Google e DeeplL B Microsoft

ENGLISH
My co-worker works all day. Q

GERMAN ZECH

@ Meine Kollegin arbeitet den ganzen Tag.

Who is the colleague?

O unknown gender

Google Translate, disambigua

Students can paste the gender bias-prone ST into
the Fairslator interface and choose a preferred
unbiased translation solution, which they can then
add to the DeBiasByUs database. Fairslator can
thus complement students’ gender bias analysis
guided by the DeBiasByUs website by pointing
them directly to bias-prone ST elements and
providing them a choice of unbiased TT solutions.
In addition to the overall didactic goal of
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developing students’ critical thinking about and
awareness of ethical aspects of translation data in
the context of societal MT literacy, this may also
strengthen students’ text-production competence
with regard to gender-fair language. Further
“material scaffolds” (Sannholm, 2021) provided
for this learning element are a detailed document-
tation on gender bias in MT as well as videos
guiding students through the process of gender bias
analysis.

5.2. Teaching Data Preparation in the Context
of Technical MT Literacy

Competence descriptor for Data Preparation:

Can understand MT-specific data types and
methods for converting and cleaning MT training
data and apply such methods for training data
preparation in an MT-assisted translation
scenario.

The data preparation subdimension of data collec-
tion/production was mapped to subdimension 1.3
of technical MT literacy concerned with MT
training pipelines in order to create a learning
element for MT training data preparation. For this
learning element, a Jupyter notebook (Jupyter
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Team, 2015) was set up’, which implements the
Python scripts created by Moslem (n. d.) for MT
training data preparation. With this notebook and
the implemented Python scripts, students will be
guided through various data filtering steps such as
deleting empty rows, duplicates, source-copied
rows and HTML tags, performing standard
tokenisation and lowercasing (if required),
followed by subword tokenisation and splitting the
data into training and development datasets (ibid.).
After each step of the data preparation process,
students are able to print a section of the training
data in order to see how the data was changed
through this particular step, as illustrated in figure
6 below:

” This Jupyter notebook as well as other notebooks to be developed by the
DataLitMT project will be integrated into the Jupyter Book depicted in
figure 1.
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Figure 6: Jupyter notebook-based Python implementation of MT training data

preparation based on Moslem (n. d.) (draft version)

+Code +Text 4 InGoogle Drive kopieren Verbinden v Bearbeite

Check first and last 2 lines of source and target files after subwording

Splitting Datasets
To train machine translation systems, three sub-datasets are needed.

1. training dataset - used to actually train the model
2. validation dataset - used to run regular validations during the training to help improve the model parameters
3. test dataset - used after the model is fully trained to evaluate the model on unseen data (to provide a test translation)

O 2 -

Jupyter notebooks were shown to be a suitable
didactic resource for teaching the more technical
aspects of machine translation literacy (and data
literacy) to students of translation and specialised
communication programmes (cf. Kriger, 2021a).
These notebooks provide an interactive computing
environment, which can be used as a didactic
scaffold to guide students through computational
processes via detailed documentation and pre-
defined code. Students can then run this code and
follow the computational processes performed by it
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without having any prior programming experience.
Currently, a video documentation is being
developed which guides students through tailoring
the data preparation notebook to their individual
needs (processing individual texts, performing only
selected processing operations, etc.). The didactic
benefits of Jupyter notebooks for teaching
technical MT literacy are illustrated further in the
following section.

5.3. Teaching Data Analysis and Data
Visualisation in the Context of Technical MT
Literacy

Competence descriptor for Data Analysis:

Can understand and apply methods and tools for
manually or automatically analysing machine-
translated target data produced in an MT-assisted
translation scenario.

Competence descriptor for Data Visualisation:

Can create tables or graphical representations of
MT data analysis results, and can evaluate the
effectiveness and accuracy of such
tables/representations.

The data analysis and visualisation subdimensions
of data evaluation were mapped to subdimension
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1.5 of technical MT literacy concerned with
automatic MT quality evaluation/estimation in
order to create a corresponding learning element.
Here, students are provided with the MT output of
different MT systems (DeepL, Google Translate or
self-trained systems) and with a corresponding
human reference translation and are asked to
perform a comparative automatic quality
evaluation of this output using various automatic
MT quality metrics such as the string matching-
based metric chrF (character n-gram F-score,
Popovi¢, 2015) or the word embedding-based
metric BERTScore (Zhang et al., 2020). In order to
compute these scores, students are provided with
Jupyter notebooks which include a Python
implementation of these metrics. Figure 7 below
depicts a notebook section on calculating chrF:
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Figure 7: Jupyter notebook section on chrF calculation
2.1.4 chrF TR /s PN

chrF is an acronym for character n-gram F-Score. It was originally proposed in Popovic (2015): chrF: Character n-gram
E-Score for ic MT The source code of the chrF score function used in this notebook can be found here.
chrF is one of the most current MT quality scores based on string-matching. Unlike the scores covered so far, chrF does not
operate at the word but rather at the character level (hence the chr). As such, it employs the notion of character n-grams,

the same

where an 1-gram rep a single a 2-gram rep a of two , etc.
idea as with regular n-grams, but here, the atomic units are characters instead of words).

chrF is calculated using the following formula:

chrP x chrR

chrFB = (1+f%)——
B2 x chrP + chrR

Looking at the formula, you may already have guessed that the F in chrF stands for F-Measure again (which we know already
as an autonomous MT quality score and as part of the METEOR score). So, chrF is "the F-score based on character n-grams”
(Popovic 2015:392). As the previous metrics covered in this notebook (with the exception of METEOR), chrF is completely
language-agnostic. In the formula, chr P is the percentage of n-grams in the hypothesis which are also present in the
reference (see our general definition of precision above) and chr R is the p ge of n-grams in the

which are also present in the hypothesis (again, see our general definition of recall above). B, finally, is a parameter which
assigns 3 times more importance to recall than to precision (the idea that recall should be assigned more importance than
precision should sound familiar from the discussion of METEOR above). When 8 = 1, precision and recall are given equal

importance.
The best correlations with human quality j ber, this ion is the currency in which the quality of an
MT quality score is measured) were achieved with the 6-gram chrF3 score (see Popovic 2015:393). This means that the

n-grams used in calculating chrF are character 6-grams, in other words, sequences of six characters. 3 is the value for 3,
which means that recall is given three times more importance than precision when calculating chrF. The chrf_score()
function implemented in NLTK retains these values in its standard configuration. Run the code below to calculate 6-gram

chrF3 for our reference-hypothesis pair.

hypothesis
|_tokenize('This is a simple T
ample sentence')

:_chrF, 1is_chrF)

As you can see, for the same hypothesis-reference pair as in our F-Measure calculation in section 2.1.1 above, chrF returns a
score which is a little bit lower than the F-Measure score computed above (which was 0.6). If you want to calculate chrf for
other character n-gram sequences and for other 3 values, you have to pass additional arguments to the function. For

The first documentation section of the notebook
explains to students how the chrF score works and
how it is calculated. The implemented code can
then be run by students in order to compute actual
chrF scores for specific MT outputs. The docu-
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mentation section following this code then gives
further information on how to interpret these
scores. While the code sections in these notebooks
thus help students analyse their MT data, the
documentation sections may also support them in
verbalising and interpreting this data. Specific MT
quality scores, such as BERTScore, also include
visualisation capabilities, as depicted in figure 8
below:

Figure 8: Jupyter notebook section on BERTScore visualisation

A very convenient feature of BERTScore is its integrated plot function. Using this function, we can
plot a similarity matrix four our hypothesis-reference pairs, which looks just like the matrix called
Maximum Similarity in the figure above. Run the code below to plot your own similarity matrix:

TV R EHE
° # Import BERTScore's plot function
from bert_score import plot_example

# Plot the similarity matrix

hyp = hypothesis[0]

ref = reference[0]
plot_example (hyp, ref, lang="en")

Some weights of the model checkpoint at roberta-large were not used when initialj

Candidate (tokenized)

Reference (tokenized)
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As can be seen in figure 8, the code implemented
in this Jupyter notebook creates a similarity matrix
for a specific MT output and a human reference
translation, which visualises similarity scores for
all possible pairings of words in the two strings. A
further documentation section could then be
provided to help students interpret this
visualisation. In addition to such score-internal
visualisation functions, there are various open-
source  Python libraries  supporting data
visualisation (such as Matplotlib or Seaborn),
which can be directly imported into Jupyter
notebooks to provide students with powerful data
visualisation capabilities.

The Jupyter notebooks discussed in this section on
data analysis and visualisation form part of a
GitHub repository of Python-based Jupyter
notebooks for teaching the technical dimension of
machine translation to students of translation
studies programmes.® Suitable notebooks of the
repository, which is presented and discussed in
more detail in Kriiger (2021b), are currently being
integrated into the DataLitMT project.

8 Link to the GitHub repository: https://github.com/ITMK/MT_Teaching
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6. CONCLUDING REMARKS

This paper outlined a didactic framework for
combined data literacy and MT literacy teaching,
which is currently being designed as part of the
DataLitM™ project at TH Koln, Germany. After
discussing the theoretical pillars of the combined
data literacy/MT literacy framework proposed
here, some preliminary didactic resources of the
DataLitM" project were presented. In addition to
resource development, current project work is
focused on establishing a complete mapping be-
tween relevant data literacy and MT literacy (sub)
dimensions, as discussed in a cursory way in the
present paper, and with designing a competence
matrix consisting of Basic and Advanced level
competence descriptors for the individual (sub)di-
mensions of the DataLitM" Framework.

With its didactic aims, the DataL it project is part
of a more general trend in contemporary translation
didactics to create teaching and learning resources
for developing translation students’ and other
interested parties” MT literacy and related digital
literacies. Examples of other such initiatives are the
MultiTraiNMT project (cf. Kenny, 2022), which
aims at introducing wider audiences to contem-
porary machine translation technologies, or the
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EasyAl project (Fantinuoli, n. d.), which provides
an introduction to current Al technologies for
translators, interpreters and linguists. Since
powerful Al technologies are permeating both the
private and the professional spheres of modern
societies and are increasingly influencing citizens’
lives (often with an invisible hand), these
initiatives offer timely contributions to the
emergence of empowered, Al-savvy citizenries and
workforces who are able to harness the advantages
of these technologies in a critical and ethically
responsible manner.
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