












Figure 7: System architecture.

2015), Wikidata26, Wiktionary27, and Wikimedia
Commons28.

In Fig. 8, we take a closer look at the user inter-
action. In order to populate their personal idiolec-
tal constructicons, the language students start at
the beginning of their training from scratch with an
empty knowledge base.

We have designed the annotation tasks with gam-
ing elements in mind in that we first confront the
students with a list of Japanese characters, which
is the starting point to assemble the complete anno-
tation step-by-step following a bottom-up strategy.

As Step 1 in Fig. 8, the user can form words by
drawing a box with the cursor to select characters.
Selected characters are highlighted in orange. As
soon as the user releases the mouse button, the
display changes to Step 2.

Now, the student is supposed to enter the cor-
rect morphemic representation, the interlinear mor-
phemic gloss, and the translation to concept(s). At
every step, i.e. for every input, the level of support
offered to the user can be increased by display-
ing select menus or suggestions. This is achieved
by accessing the external resources in Fig. 7 as
well as the language-specific tools and lexicons
mentioned in section 2.5.

As soon as the user adds some information, it
is stored in the constructicon, and can be used
to learn rules to apply this linguistic knowledge to
new examples. Context-sensitive rules are learnt
automatically and adjusted incrementally for each
new item. We also store the number of times the
student was exposed to this item so we can choose

26https://www.wikidata.org/
27https://en.wiktionary.org/
28https://commons.wikimedia.org/

Figure 8: Example of user interaction.

the number of repetitions the student has to perform
before the item is inserted automatically.

The information in the constructicon is organized
as associative network, which is stored persistently
using Prolog fact files. In addition, we offer rou-
tines to aggregate and focus on certain aspects
like words, phrasemes, or production rules to ex-
port them in common exchange formats.

After entering all the data, the complete basic
construction including the visualization of the con-
cept(s) is displayed in Step 3. We offer default
images for all concepts, which are taken from Wiki-
media Commons. Whenever possible we auto-
matically extract the image from the corresponding
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Wikipedia page using DBpedia as well as Wikidata
and Wiktionary for retrieval. However, since some
associations between concepts and images can be
culture-specific, the instructors can freely localize
the images to adapt them to their target audiences.
In addition, we encourage the students to choose
their own images to personalize the learning ex-
perience and to collect valuable data about the
observed multimodal associations.

In Step 4, the user has completed the annotation
of the first two constructions. By selecting both of
them with the mouse, we end up in Step 5, i.e. with
a new complex construction and a new relation be-
tween the two concepts. The last thing the student
has to do is to input the type of the new construction
and the role of the new relation. Again, assistance
can be offered for these two annotation steps. Also,
the emojis for the different roles can be altered to
suit the personal preferences of the student.

Figure 9 displays the complete annotation for
the whole sentence. It is the first sentence from
the Japanese translation of the Sherlock Holmes
short story “The red-headed league” by Sir Arthur
Conan Doyle. This translation is available at the
Japanese digital library Aozora Bunko29 under a
Creative Commons license. Aozora Bunko con-
tains over 17,000 literary works without copyright
and therefore represents an invaluable resource
for Japanese language education, literary studies,
as well as translation studies.

It has to be emphasized that the visualization of
the annotation is realized purely by using HTML
and CSS without any additional libraries apart from
basic jQuery UI widgets. This way we can gain
flexibility towards alternative application scenarios
which would favor a representation which is directly
embedded into the original Web page, by avoiding
conflicts with original libraries and control flow. One
consequence of this design choice is that we only
include concepts and roles in the Web document
generated at the language server and then add the
connecting lines for the relations dynamically at the
client after loading the page for an exact rendering
of start and end points.

The only new constructions in Fig. 9 not cov-
ered so far are the auxiliary “koto ga atta”, an ex-
pression, which indicates the perfect (PRF) ASPECT
( ), the corresponding auxiliary cxn, and clause
for the complete sentence.

Additional roles are TEMPORAL ( ), SEASON
( ), and UNDERGOER ( ). The background color
green for the role indicates an inverse relation,
i.e. “autumn” is a SEASON-OF “last year”. Inverse
relations are mainly used for focusing in UMR, in
this case on “autumn”. A similar situation is the re-
lation between the perfect aspect and the predicate
“visited”. However, in this case the predicate is the

29https://www.aozora.gr.jp/

head of the auxiliary cxn, therefore we change the
direction of the relation from left to right, indicated
by the line color violet. Finally, a hopefully redun-
dant amendment is that the original text passage
reads as “I had called upon my friend, Mr. Sherlock
Holmes, one day in the autumn of last year, …”.

5. Conclusion

We have presented a Web-based Japanese lan-
guage learning environment, which offers engaging
annotation exercises through a visually enhanced
sentence representation. The current user inter-
face design is the result of several iterative devel-
opment cycles, which included feedback rounds
with volunteer language students.

In the future we are going to continue to improve
the user experience. For that purpose we intend to
have our system soon ready for more widespread
experimental use in language classrooms to obtain
further feedback, which is also essential for issue
tracking and system stabilization. Once we have
reached the desired level of maturity, we plan to
make the environment available on GitLab.

Apart from the application to other languages, a
more ambitious and long-term research target will
be the extension of our annotation to incorporate
the document-level representation of UMR to be
able to model intersentential dependencies.

We will also experiment with different user inter-
action modalities with varying degrees of automatic
linguistic analysis and annotation. In addition, we
will consider other application scenarios for addi-
tional target user groups. The quite unique setting
of annotation tasks for language learning certainly
requires additional skills including metalinguistic
knowledge that have to be taught to the students.
This restricts the applicability of our methodology to
certain user groups like, for instance, university stu-
dents. On the positive side, this also significantly
widens the potential user base to students of trans-
lation studies, literature studies, linguistics, etc. For
example, conducting psycholinguistic experiments
represents a fascinating challenge for future work.

We are also very curious about the results of an-
alyzing the constructicon data, which we will collect
from the students. Future work in this subfield will
address the research question of an optimal inter-
action with LLMs (Feng et al., 2023b) to create a
neuro-symbolic AI system (Wan et al., 2024).

We see a strong potential of personal idiolec-
tal constructicons to become a foundation for the
next generation of AI to reach the desired facul-
ties of conceptualization (Singer, 2021), general-
ization (Hupkes et al., 2023), reasoning (Arkoudas,
2023), and self-reflection (Whitten, 2023) on the
long road to self-awareness (Chandha, 2021).

https://www.aozora.gr.jp/
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Figure 9: Complete annotation example.
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