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Abstract. CALLIDUS is an interdisciplinary project with researchers
from the Classics, corpus linguistics and the IT department who are
jointly trying to answer the following question: Can corpus-based ac-
quisition of vocabulary add significant value to the way we learn Latin,
compared to traditional methods? For our studies, we use approaches
like data-driven and computer-assisted language learning. This enables
us to dynamically derive meaningful exercises from text corpora, so vo-
cabulary can be acquired in authentic contexts using our public software
(https://korpling.org/mc/). Its exercise generator is designed to be
easily accessible to people without a previous knowledge of corpus lin-
guistics or natural language processing. Thus, teachers in high schools
are able to produce exercises independently and according to their own
needs.

However, we also want the exercises to be findable and reusable. To
achieve this, we have designed a public repository with an underlying
PostgreSQL database, so exercises can be stored and queried according
to their relevant metadata, e.g. vocabulary, textual complexity or inter-
action type. The repository can be used by teachers (or students) to
retrieve, modify and try out exercises developed by their fellow peda-
gogues. In this way, didactic efforts can be shared and built upon not
just within the same school, but within the whole country, in many cases
even internationally.

To facilitate the process of creating new exercises or enhancing existing
ones, we also provide various kinds of additional information about texts,
so people can decide more easily what to focus on. This is helpful not
just for teaching, but also for research: The Keyword In Context analysis
allows the investigation of usage patterns for single words by looking at
visualizations of morphological, syntactic and lexical phenomena, much
in the same way as a dynamic enhanced concordance.
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1 Current State of Learning Latin Vocabulary

In the context of German high schools, various stakeholders are involved in the
quality assurance of teaching Latin: students, teachers, researchers, (textbook)
publishers and many more. During the last decades, there have been infrequent
efforts to optimize the basic vocabulary [13, p. 10; 31, p. 2] for learners at various
degrees of proficiency, e.g. by reducing the amount [37, p.17] or improving the
selection of words to be learned [46, p.146]. This discussion is certainly inspired
by the well-known phenomenon of students not being able to understand au-
thentic Latin literature after the first few years of language learning [36, p.115].
Such problems arise out of deficient vocabulary training, as can be seen from
textbooks focusing on single words instead of meaningful contexts [41, p.127]
and repeating important terms too infrequently [47, p.136]. Therefore, this pa-
per seeks to investigate quality criteria for Latin vocabulary exercises and ways
to implement them prototypically in a digital learning environment.

Current vocabularies rely heavily on cross-lingual word equations [47, p.140],
which may be suitable for learners at the very beginning [6, p.56], but not at the
intermediate and advanced stages because because, by this point, students need
to develop semantic connections [6, p.70] in their mental lexicon. Otherwise,
they cannot deal with important aspects of lexical competence, such as colloca-
tions, synonymy or derivation [16, p.3], the latter of which has been identified
as particularly important for teaching Latin [7, p.15].

However, even if we take the high priority of form-meaning links as granted,
one of the most influential basic vocabularies for Latin, the so-called Bamberg
Vocabulary [46], has been constructed using a closed-source corpus, i.e. the text
collection and the formulae applied to it have not been published. Therefore, we
cannot realistically analyze the quality and have to extrapolate it from vague
hints in the corresponding journal paper. In any case, a well-founded estimation
of vocabulary size and selection has to be transparent to meet the requirements
of serious educational research, especially in times of the generally acknowledged
FAIR data principles [49].

Upon closer examination of the purpose of vocabulary training, research on
the didactics of Latin tends to emphasize translation as the core activity in
classes [7, p.76; 18, p.191]. Translation, however, is a highly complex process
that involves more than the memorization of form-meaning links: It can be used
to identify cultural peculiarities and to make typological comparisons between
different languages [26, p.55]. For such use cases, simple equations of single words
are rather unsuitable. Instead, they can merely act as a preliminary stage for
higher-level tasks, e.g. identifying idiomatic multiword expressions [30, p.2] which
need special strategies for adequate translation. One important factor in this
regard is contextualization, which also facilitates the identification and linguistic
analysis of homonymy, polysemy and several other semantic obstacles [14, p.251;
17, p.348; 20, p.556; 22, p.97; 23, p.443; 48, p.238]. This is in line with the basic
assumption of distributional semantics, i.e. that the context of a word constitutes
its meaning [32, p.1025]. Additionally, it also supports low-level morphosyntactic
tasks where learners are supposed to highlight specific characteristics in a text
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(cf. Fig. 1). However, even such tasks with their basic interaction design must not
be underestimated because their interlinked view on vocabulary forces learners
to tap into a complex combination of available information. Therefore, they
have to be trained beforehand to study patterns in language use from various
perspectives (cf. Fig. 2).

Fig. 1. Text-based exercise for the identification of linguistic phenomena

2 Collocations and Context

One exemplary operationalization for the acquisition of such context-based lexi-
cal knowledge consists in collocations. They can be understood as ”word combi-
nation[s] whose semantic and/or syntactic properties cannot be fully predicted
from those of its components” [11, p.17], i.e. we need the surrounding words to
fully understand the meaning of a specific target word. Since frequent repetition
and variation are desirable factors in high-quality vocabulary training, we have
to rely on systematic language resources [1, p.3], e.g. text corpora. However, not
every corpus is suitable for this purpose: In language learning, teachers tend to
focus on a traditional, rather small canon of authors to be read [19, p.21; 4,
p.13]. Such a limited corpus may not provide enough opportunities to study the
meaning of certain words in the form of collocations [2, p.275]. Thus, our chal-
lenge is to cope with the task of teaching vocabulary in a highly efficient manner,
exploiting the few textual resources and, where necessary, extending them. This
is particularly reasonable in cases where additional linguistic evidence is needed
and the exact preservation of the original context does not take the top priority.
One such use case lies in the analysis of polysemy, where networks of collocations
can act as representations of a word’s multifaceted meaning [21, p.8; 14, p.251].

Abstracting from this to a higher level, we may argue that the focus on
authentic contexts is a prerequisite for successful communication [35, p.111],
which in our case manifests itself in the form of consuming ancient literature
and is treated as a crucial part of teaching Latin [39, p.9]. Besides, modern
theories of language learning assume that learners’ linguistic experiences, i.e.
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Fig. 2. A Keyword In Context view offers the possibility to study specific phenomena
(e.g. usage of pronouns) in a structured and focused manner, integrating morphological,
syntactic and semantic patterns.

which contexts they have seen frequently, shape their expectations and thus
predetermine their ability to understand new communicative input [8, p.374].
Therefore, if we want them to read complex pieces of literature, we have to
gradually introduce certain aspects of it right from the start, which is a major
shortcoming of current textbooks that oversimplify the original language [44,
p.509] to provide a less frustrating learning experience. On top of that, it is
not enough to just sort the vocabulary by degree of difficulty. In fact, each
lexical item has to be acquired in multiple different contexts, e.g. within text
passages or accompanied by glosses and other explanatory material [25, p.142;
27, p.351/353].

3 Evaluation

Even when new lexical knowledge has been acquired, it is notoriously difficult to
diagnose that improvement. Traditionally, teachers use lists of word equations,
i.e. translations of single words from the foreign to the native language. Instead
of native language, it is more accurate to refer to it as the language in which
the lessons are conducted because it is usually not the first language for every
single learner in terms of acquisition sequence. This indicates a major issue with
teaching Latin (at least in Germany): The heavy focus on the German language
is usually depicted as beneficial for native speakers [18, p.202] as well as second
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language learners [42, p.177f.], but it also systematically discriminates against
the latter group by relying on the German language for testing purposes. Thus,
at least for diagnosis, we should avoid German elements because the separation
of comprehension and translation is important for giving differentiated feedback.

In the oral domain (e.g. in teaching modern foreign languages), such abstrac-
tions are already present in existing diagnostic tools like the Toolbox Picture
Vocabulary Test (TPVT [15, p.54]): Participants listen to tape-recorded words
and, after each one of them, choose from 4 possible pictures that which depicts
the word’s meaning most accurately. In this manner, the language barrier in-
troduced by translation is eliminated, giving way to a more direct estimation
of lexical knowledge. Unfortunately, this is hardly applicable to Latin because
historical languages are not learned for the purpose of oral communication [42,
p.18]. A transfer of the TPVT to the Latin domain would therefore need to pro-
vide written stimuli. Moreover, since the perceived distance to the target culture
(i.e. the Roman Empire) is comparatively long [34, p.182], some concepts may
not be easy to depict accurately. Therefore, such tools are somewhat limited,
but still, their basic principles are valuable for designing new evaluations in the
teaching of historical languages. These principles also include the internal dif-
ferentiation of difficulty levels with respect to a learner’s current proficiency, in
order to avoid floor and ceiling effects [43, p.290; 15, p.56]. Moreover, individual
items in a test should not be weighted equally, but according to their extent and
complexity. This becomes obvious when the general focus of the test is shifted
from form-meaning links to reading comprehension [38, p.950], which suggests
itself given the particular emphasis on the reception of literature in teaching
Latin.

Another problem lies in the comparatively small learning input between two
tests. In modern language teaching, students can rely on oral practice for acceler-
ated acquisition since it is much faster than written communication. This lack of
repetition and intensity has to be compensated in historical languages by relying
on sophisticated educational designs that integrate psychological concepts like
the mental lexicon and spreading activation [5, p.362/364]: Thematically related
words should be learned (and possibly tested) together. This also implies the
rejection of alphabetical word lists for educational purposes.

Finally, in times of blended learning and e-assessment, digital test tools are
becoming increasingly popular. They give the impression of objectivity, (social)
justice, reliability and efficiency. However, there are many hidden weaknesses
in traditional testing that now become obvious in more formalized, computer-
assisted settings. One of them is the lack of a well-defined horizon of expectations
for the semantic and morphological parts of lexical evaluation [3, p.209]:

– Which translations (or paraphrases etc.) are appropriate representations of
a given target term or concept?

– How do we (consistently) distinguish typographical errors from a lack of
knowledge?

– How do we handle definiteness when translating between language pairs
where one part has articles while the other does not?
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Recent studies point towards the importance of context and a thorough under-
standing of its underlying semantics as a prerequisite for adequate translation
[24, p.62]. This assessment goes beyond the traditional design of vocabulary
training, where context was almost entirely eliminated. One approach to rein-
troduce this complexity in computational settings is a branch of Artificial Intelli-
gence named representation learning, which tries to model each word’s semantics
by its common textual co-occurrences with other words [29, p.51]. However, many
special cases are still hard to cover in this framework, e.g. multiword expressions.

4 Feedback

Regardless of whether the evaluation of lexical competence can be automated
successfully, we also have to face the challenge of providing high-quality feed-
back. Usually, this is done in a binary fashion (i.e. correct/incorrect response),
with explicit measurements (e.g. a score to be achieved, cf. Fig. 3) and a de-
layed communication of results (e.g. after a few days). For modern languages,
there is additional implicit feedback [9, p.340f.] from conversational exercises,
e.g. dialogues. Unfortunately, this valuable source of corrective input is mostly
unavailable for Latin because of the strong focus on reading. Nevertheless, the
same general quality criteria apply: Feedback should be immediate [28, p.7],
scaffolding [12, p.959] and adapted to a learner’s zone of proximal development
[40, p.238]. This way, students do not just see superficial scores, but a detailed
explanation of what they did wrong and what the smallest next step in the
right direction might be. Unfortunately, such requirements are hard to meet in
both face-to-face and computational settings because they demand a lot of time
and/or complex modeling.

Fig. 3. Immediate explicit feedback in a traditional setting for vocabulary learning
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A basic, but crucial example consists in the classification of errors: If we
do not distinguish between various deviations related to form and meaning [33,
p.41], we will fail to give helpful feedback, thus having to fall back to mere
scoring. Besides, a simple written indication of the locations and types of errors
may not be sufficient to encourage corrections. Instead, multimodal feedback
(e.g. using videos) may be employed to offer higher incentives for improvement
[10, p.71]. Furthermore, learners are usually not just interested in their current
performance on a single test item, but also on their development over time ([45,
p.158]; cf. Fig. 4). This kind of ipsative assessment helps them keep track of their
own progress and assume responsibility for their learning.

Fig. 4. Explicit summative feedback after a structured learning session, for the pur-
poses of ipsative assessment

In addition to this explicit kind of individual feedback, consumers of a well-
designed vocabulary framework should also have access to criterion-referenced
tests. These may include, among others, measurements of textual complexity
(cf. Fig. 5) and of overlap with a target vocabulary. This way, learners can
quantify and compare their personal level of competence at various points in
time. What is more, teachers may choose the most suitable upcoming exercises
on an individual basis by browsing the repository of ready-made materials (cf.
Fig. 6).

5 Conclusion

Many of the above-mentioned quality criteria for vocabulary learning have al-
ready been considered and implemented in the CALLIDUS project’s software:
Almost all vocabulary exercises involve contextualization, i.e. most words are
not presented independently, but as part of a collocation, phrase, sentence or
even a whole text passage. Depending on their design, multiple items may be
combined to a longer sequence, e.g. with increasing levels of difficulty. Indicators
of such difficulty are the familiarity with an exercise’s vocabulary or the linguis-
tic features of its base text. These are calculated automatically, so users can sort
by them and easily compare various materials.
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Fig. 5. Immediate explicit feedback in a traditional setting for vocabulary learning

Fig. 6. The exercise repository offers various functions for filtering. Every item has mea-
surements of text complexity and percentage of known vocabulary (last two columns).
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By building every exercise from Latin literature, i.e. authentic texts written
by native speakers, the project tried to compensate for the lack of native(-like)
language input for learners of historical languages. This introduces the side ben-
efit of highly specialized vocabulary training for single texts, authors or genres.
Such a major focus on authentic L2 content in didactic materials is relatively
novel for the teaching of historical languages, which usually relies heavily on the
learners’ L1 for communication in class.

While the software also gives explicit feedback (either immediately after an
exercise or after a longer period of learning), it does so only in a binary fashion.
The correct results are shown and teachers may provide a general explanation,
but it is not adaptive and thus not suitable to point learners in the right di-
rection. This shortcoming is probably the most important aspect to consider in
the development of future projects. Finally, it seems that the opportunities for
individualization offered by a digital learning context seem to ask for an even
stronger integration of ipsative assessment. Some of this is already present in
the evaluation after the pre-structured vocabulary unit, but additional visual-
izations and a more detailed tracking of learner results seem to be necessary in
order to provide a higher overall quality in the curation of lexical materials.
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