Building a Repository of Exercises for Learning
Latin

Zusammenfassung. Die vorliegende Studie enthélt Giitekriterien und
eine Referenzimplementierung fiir eine Ubungsdatenbank mit lateini-
schen Spracherwerbsiibungen, insbesondere in Hinblick auf Wortschatz.
Die Datenbank soll auch ohne Vorkenntnisse der Korpus- oder Com-
puterlinguistik leicht zuginglich sein. Dadurch kénnen Lehrkréfte an
Gymnasien selbststindig Ubungen erstellen, die weitestgehend an die
Bediirfnisse der Lernenden anpassbar sind.

Um die Erstellung neuer Ubungen aus antiken Texten zu erleichtern,
sind zusétzliche linguistische Informationen nétig. So erméglicht etwa ei-
ne Keyword-In-Context-Analyse den Lehrenden, Gebrauchsmuster ein-
zelner Worter zu untersuchen, indem sie sich Visualisierungen der mor-
phologischen, syntaktischen und lexikalischen Phanomene ansehen.
Dariiber hinaus miissen die Ubungen auch auffindbar und technisch ab-
rufbar sein. Dazu wurde eine 6ffentliche PostgreSQL-Datenbank erstellt,
in der Ubungen anhand ihrer Metadaten gespeichert und ausgelesen wer-
den kénnen, z.B. in Bezug auf das verwendete Vokabular, Textkomple-
xitét oder Interaktionstyp. Lehrende kénnen die Datenbank nutzen, um
von anderen Lehrkriiften erstellte Ubungen abzurufen, zu modifizieren
und selbst auszuprobieren. Dadurch kénnen didaktische Bemiithungen in-
nerhalb einer Schule oder dariiber hinaus geteilt werden, in vielen Féllen
sogar international.

Schliisselworter: Sprachiibung - Spracherwerb - Lernsoftware - Ubungsdatenbank

Abstract. This study introduces quality criteria and a reference imple-
mentation of an exercise repository for Latin language exercises, with
a special focus on vocabulary. The repository is supposed to be easily
accessible to people with no prior knowledge of corpus linguistics or nat-
ural language processing. Teachers in high schools can generate exercises
themselves, which should be fully customizable and adaptive with regard
to the learners.

To facilitate the process of creating new exercises from ancient texts,
additional linguistic information is needed. For instance, a Keyword In
Context analysis enables teachers to investigate usage patterns for single
words by looking at visualizations of morphological, syntactic and lexical
phenomena.

Besides, exercises need to be findable and accessible. To achieve this,
a public repository with an underlying PostgreSQL database was cre-
ated, so exercises can be stored and queried according to their relevant
metadata, e.g., vocabulary, textual complexity or interaction type. The



repository can be used by teachers to retrieve, modify and try out exer-
cises developed by their fellow pedagogues. 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.

Keywords: Language exercise - Language learning - Learning software
- Exercise repository

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 a few efforts to optimize the basic vocabulary' for learners at various
degrees of proficiency, e.g., by reducing the amount? or improving the
selection of words to be learned?®. This discussion about core vocabularies

is certainly inspired by the well-known phenomenon of students not being
able to understand authentic Latin literature after the first few years

of language learning®. Such problems arise out of deficient vocabulary
training, as can be seen from textbooks focusing on single words instead of
meaningful contexts® and repeating important terms too rarely®. Therefore,
this paper 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’, which
may be suitable for learners at the very beginning®, but not at the
intermediate and advanced stages because, by this point, students need

to develop semantic connections” in their mental lexicon. Otherwise, they
cannot deal with important aspects of lexical competence, such as collocations,
synonymy or derivation'?, the latter of which has been identified as particularly
important for teaching Latin'!.
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Such form-meaning links are a dominant feature in one of the most
influential basic vocabularies for Latin, the so-called Bamberg Vocabulary'?.
However, even if we take the high priority of this lexical representation as
granted, we are still facing other problems: The Bamberg Vocabulary 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 its 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'.

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'?. 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'®. 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'®, 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'”. This is in line with the basic assumption
of distributional semantics, i.e. the context of a word constitutes its
meaning'®. Additionally, it also necessitates low-level morphosyntactic
tasks where learners are supposed to highlight specific phenomena in a
text (cf. Fig. 1).

Designing Digital Exercises for Latin Language Learning

In Fig. 1, students are provided with a heading, a general introduction,
a task description, a Latin text, some feedback and control elements. It
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Building an Exercise Repository for Learning Latin 5

is not within the scope of this study to define quality criteria for Latin
language exercises. However, the given example will be explained and
analyzed to shed light on the curation process that is linked to the exercise
repository. The heading and the introduction are supposed to provide a
semantic embedding by describing the historical circumstances of what is
portrayed in the Latin text. This is important even for morphosyntactic
recognition tasks because previous knowledge of a text’s author, topic
or background is beneficial for further linguistic analyses?’. If learners
have a basic semantic knowledge (e.g., of the ancient world), they will
be able to understand Latin texts more easily?! and, thus, provide a
better interpretation or translation. The same correlation also applies to
machines when they try to understand natural language®?. Therefore,
the positive influence of prior semantic knowledge on language learning
seems to be universal with respect to both humans and machines. This
basic interaction is in line with constructivist approaches to learning that
emphasize the role of previous knowledge®?, as well as frame semantics
which takes cultural knowledge as the starting point for every language
learning process*.

The task description should encourage learners to interact with the Latin
text. The text is to be presented in a digital format where every word can
be clicked on, resulting in its selection for meeting the presented challenge.
To assess a learner’s performance, the internal digital representation of
the text has to be enriched with linguistic annotations, such as part of
speech and dependency relation. This way, a learner’s selection can be
compared to predefined linguistic criteria. In this example, the task is to
find predicates, which are defined in Latin grammar books as inflected
verb forms?® that act as the root in the dependency tree of a sentence.
However, most of the established linguistic ontologies for describing dependency
grammar, such as Universal Dependencies®, are not entirely congruent
with those used in the Classics®”. Therefore, a domain-specific language
has to be employed to provide a mapping between the two perspectives. In
this exercise, the linguistic annotations of part of speech and dependency
relation are queried (Look for a word having the part of speech VERB and
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22 Mvududu / Thiel-Burgess (2012), 110.

24 Atzler (2011), 61.

25 Menge et al. (2009), 311.
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serving as root in a dependency tree) in the background. At the same time,
learners are asked to mark all predicates in the text. The comparison of
results between both descriptions can be used as an indicator of a learner’s
performance.

The text’s form is determined, to some end, by its corresponding edition.
In this case, the Perseus Digital Library was used. The underlying critical
text editions do not correspond to the state of the art from a philological
perspective, but they conform to the principles of FAIR data and offer a
uniform access interface through the Canonical Text Services®®.

The text’s content must be meaningful for learners. In textbooks, this is
usually addressed by presenting made-up stories about ancient families”.
When reading authentic Latin literature, though, the focus is shifted
towards passages that cover different curricular standards®’. Therefore,
the text in Fig. 1 deals with the administration of Roman provinces,
while still somewhat adhering to the family theme by presenting written
communication between two brothers. Besides, it allows learners to improve
their form recognition skills in a context-based manner: If they encounter
a morphologically ambiguous ending, other words from the same paragraph
can be used to eliminate at least some of the possible options.

By building every exercise from ancient literature, i.e., authentic texts
written by native speakers, an exercise repository can compensate for the
lack of native(-like) language input for learners of historical languages.
This introduces the side benefit of highly specialized vocabulary training
for single texts, authors or genres. Such a major focus on authentic L2
content in didactic materials is relatively unusual for the teaching of
historical languages, which often relies heavily on the learners’ L1 for
communication in class®!.

Upon completing an exercise, a status bar together with a twofold numerical
representation acts as feedback for the learner’s performance. Besides, the
given answers are marked visually depending on their quality (green for
correct, red for incorrect answers). Solutions that have not been found
(i.e., false negatives) remain hidden by default, but can be shown on
demand. Retries are possible until the exercise has been completed successfully,
but can be disabled entirely. All in all, the quality criteria that we may
deduce for the repository can be summarized as follows:

— semantic metadata, e.g., in headings and introductions

28 Tiepmar et al. (2014).
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— authentic texts created by native speakers

— high quality of digital text editions

— linguistic annotations

— domain-specific language for the interface

— assessment of learners’ actions with regard to their language proficiency
— feedback

— control elements, e.g., viewing solutions or retrying old exercises

Furthermore, some studies suggest that interactive exercises provide higher
motivation for the learners®’. However, this can be due to the novelty
effect of technology-based teaching methods??, which are still rather uncommon
in Latin pedagogy. Besides, even tasks like in Fig. 1 with their rather 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).

The 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**. Such visualizations
can quickly become very complex®, which is why the example in Fig. 2

is restricted to just a few layers of annotation and contains additional
formatting for further clarification (alignment of text passages, coloring,
regular geometrical shapes).

Evaluation

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®’ as well as second language learners®’,
32 Harecker / Lehner-Wieternik (2011), 5.

33 Merchant et al. (2014), 33.

31 Helm (2009), 97.

35 Fischl / Scharl (2014), 194.
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39 GroBe (2015), 202.

40 Siebel (2017), 177-178.



obl acl conj

case nummod nmod obj:dir nsubj orphan

DET VERB ADP NOUN NUM PRON NUM VERB NOUN ADJ NOUN

omnis divisa in paries tres quarum unam incolunt Belgae aliam Aquitani
conj
orphan
conj nsubj
nsubj orphan det obl

VERB NOUN ADJ NOUN ADJ PRON PRON NOUN NOUN ADJ NOUN

incolunt Belgae aliam Aquitani tertiam qui ipsorum lingua Celtae nostra Galli

conj

obj:dir
nsub]
nsubj
advmod cc case nsul b]

VE CCONJ PRON VERB VERB
commeant atque quae animos pertinent important

eﬂemm andos

mert:atores saepe

Fig. 2. The visualization was created using CONLLU Viewer®’. It shows parts of speech
and dependency relations for three partly overlapping text passages from Caesar’s Gal-
lic War, 1.1.1-1.1.3 . Each passage is centered around a pronoun, which is highlighted
in red. Arrows indicate the direction of a dependency relation from head to tail. The
labels refer to the Universal Dependencies tag set. Parts of speech are given for each
word in the upper part of a blue box.
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but it also systematically discriminates against the latter group by relying
on the German language for testing purposes. Thus, at least for the
diagnosis of lexical knowledge, 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
abstractions are already present in existing diagnostic tools like the Toolbox
Picture Vocabulary Test (TPVT*): Participants listen to tape-recorded
words and, after each one of them, choose from 4 possible pictures the
one that depicts the word’s meaning most accurately. In this manner, the
language barrier introduced 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®?. A transfer of the TPVT to the Latin
domain would therefore need to provide written stimuli. Moreover, since
the perceived distance to the target culture (i.e., the Roman Empire)
is comparatively large®®, some concepts may not be easy to depict and
convey in an accurate manner. 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 differentiation of difficulty levels with respect to a learner’s current
proficiency, in order to avoid floor and ceiling effects**. 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??,
which suggests itself given the particular emphasis on the reception of
literature in teaching Latin.

Another problem is the comparatively small learning input between two
tests. In modern language teaching, students can rely on oral practice for
accelerated acquisition since it is much faster than written communication,
especially in historical languages like Latin®®. This lack of repetition and
intensity has to be compensated by relying on sophisticated educational
designs that integrate psychological concepts like the mental lexicon and
spreading activation®”: Thematically related words should be learned (and

4! Gershon et al. (2013), 54.

42 Siebel (2017), 18.

43 Schauer (2019), 182.

44 Sparrow et al. (2005), 290; Gershon et al. (2013), 56.
45 Schmitt (2014), 950.

46 Schirok (2010), 13; Daum (2016), 76.

7 Bruza et al. (2009), 362/364.
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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 translation
tasks?®:

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

— How do we (consistently) distinguish careless mistakes from a more
profound lack of knowledge?

— How do we handle definiteness when translating between language
pairs where one part has articles while the other does not?

Recent studies point towards the importance of context and a thorough
understanding of its underlying semantics as a prerequisite for adequate
translation*”. This assessment goes beyond the traditional design of vocabulary
training, where context was almost entirely eliminated. One approach

to reintroduce this complexity in computational settings is a branch of
Artificial Intelligence named representation learning, which tries to model
each word’s semantics by its common textual co-occurrences with other
words”’. However, many special cases are still hard to cover in such
frameworks, e.g., multiword expressions.

Feedback

Regardless of whether the evaluation of lexical competence can be automated
successfully, we also have to face the challenge of providing high-quality
feedback. Usually, this is done in a binary fashion (i.e., correct/incorrect
response), with explicit measurements (e.g., a score to be achieved ) and
a delayed communication of results (e.g., after a few days). For modern
languages, there is additional implicit feedback® from conversational
exercises, e.g., dialogues. Unfortunately, this valuable source of corrective

8 Beatty (2013), 209.

4 Hummel (2010), 62.

50 Bengio et al. (2003), 1141; Mikolov et al. (2013), 2; Perez / Cuadros (2017), 51;
Wiedemann et al. (2019), 2.

5! Ellis et al. (2006), 340-341.



Building an Exercise Repository for Learning Latin 11

input is mostly unavailable for Latin because of the strong focus on
reading. Nevertheless, the same general quality criteria apply: Feedback
should be immediate®?, scaffolding®® and adapted to a learner’s zone of
proximal development®®. 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.

A basic, but crucial example consists in the classification of errors: If
we do not distinguish between various deviations related to form and
meaning”’, we will fail to give helpful feedback, thus having to fall back
to simpler ways of scoring. Besides, a 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®®. Furthermore, learners are usually not just
interested in their current performance on a single test item, but also on
their development over time (Univio / Pérez (2019), 158; cf. Fig. 3). This
kind of ipsative assessment helps them keep track of their own progress
and assume responsibility for their learning.

nlll Result Entry test
5 of 11 tasks were processed correctly.
ED Result Vocabulary work on text
8 of 8 tasks were processed correctly.
K— Result Exercise
22 of 35 words were learned of which indicated as mastered: 9
Result Final test
J\/« 9 of 11 tasks were processed correctly.

Change compared to the entry test: 80.00 %

Fig. 3. Explicit summative feedback after a structured learning session, for the pur-
poses of ipsative assessment. The four parts belong to a curated 45-minute digital
session for Latin vocabulary training. The Entry and Final tests were identical, thus
enabling the learners to see their progress after a specific intervention ( Vocabulary work
on text and Exercise). Mastery of words in the FEzercise part was indicated through
self-assessment by the students using a checkbox.

52 Opitz et al. (2011), 7.

58 Finn / Metcalfe (2010), 959.
54 Shabani et al. (2010), 238.
55 Rudzewitz et al. (2017), 41.
56 Elola / Oskoz (2016), 71.
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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
Dascalu et al. (2017), 607 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. 4). Possible use cases for search in this
repository include exercises ...

of a preferred interaction type, which may correspond to a certain

learning style, e.g., only cloze exercises”®.

— for a specific author, in order to study the author-specific language
use”.

— for a specific text passage or subcorpus, in order to prepare for a phase
of close reading or exams.

— with a low text complexity for the transition from textbook to authentic
literature®".

— with as few out-of-vocabulary words as possible, which would have to

be supplemented with a gloss in exams or for novice learners®.

Conclusion

Many of the above-mentioned quality criteria for vocabulary learning and
exercise repositories have already been considered in our implementation:
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 into a longer sequence, e.g., with increasing
levels of difficulty. Indicators of such difficulty are the familiarity with
an exercise’s vocabulary or the linguistic features of its base text. These
are calculated automatically, so users can sort by them and easily compare
various materials.

Moreover, the repository makes use of existing high-quality resources such
as text editions, annotated corpora and frameworks for interactive digital

57 Muccigrosso (2004), 422.

58 Schmid (2010), 169.

59 Devine / Stephens (2006), 452; Cordes (2020), 40-41.
50 Schibel (2013), 115.

51 QOlimpi (2019), 86.
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Search...
Sort by
Date (descending)

Compare vocabulary

Mark Words 12/5/2019 36 55
C. lulius Caesar (PROIEL)

Commentarii de bello Gallico, 1.1.1-1.1.3
Cloze 12/3/2019 35 31
Claudianus, Claudius

[de bello Gildonico, 1-10

Cloze 12/3/2019 37 30
IAusonius, Decimus Magnus

Eclogarum Liber, 1.1-1.18

Fig. 4. The exercise repository offers various options for filtering: exercise type, date
of last access, author, text passage. Every item has measurements of text complexity
and the percentage of known words as compared to a reference vocabulary (last two
columns).

exercises. Where linguistic information is missing, it tries to add them
automatically. This fallback procedure is error-prone, particularly for
complex syntactic annotations, thus decreasing the quality of the curation
process and the entire repository.

While exercises also include explicit feedback (either immediately after a
single exercise or after a longer period of learning), they do 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 direction. 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 ready-made vocabulary unit, but additional visualizations and a
more detailed tracking of learner results are necessary in order to provide
a higher overall quality in the curation and reuse of lexical materials.
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