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Abstract

We present a tool that provides automated
feedback to students studying Spanish writ-
ing. The feedback is given for four cate-
gories: topic development, coherence, writ-
ing conventions, and essay organization.
The tool is made freely available via a
Google Docs add-on. A small user study
with post-secondary level students in Mex-
ico shows that students found the tool gen-
erally helpful and that most of them plan
to continue using it as they work to im-
prove their writing skills. In an analysis of
6 months of user data, we see that a small
number of users continue to engage with
the app, even outside of planned user stud-
ies.

1 Motivation and Background

There are a multitude of writing support tools
available for students who wish to improve their
English writing (e.g. Grammarly,! Writing
Mentor,? Ginger,®> Microsoft Word, or Revi-
sion Assistant?). These tools for English vary
in complexity from basic feedback on spelling
errors to advanced feedback about structure,
register, topic development, and use of evi-
dence to support claims. In the context of writ-
ing feedback for Spanish, there are automatic
grammar checkers available (e.g. Language-
Tool® or SpanishChecker®). However, there
are no tools for Spanish that offer the kind
of comprehensive writing feedback that tools
such as Writing Mentor and Grammarly offer.
There is a huge native Spanish-speaking pop-
ulation (almost 500 million globally according
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to Wikipedia’) that we could potentially sup-
port by providing advanced NLP tools to help
improve writing skills.

2 Related Work in Automated
Feedback

Studies have shown that automated feedback
on student writing can have a positive impact
on their learning (Attali, 2004; Shermis et al.,
2004; Nagata and Nakatani, 2010; Cotos, 2011;
Roscoe et al., 2014). The NLP technologies
used to provide feedback on writing have of-
ten gone hand-in-hand with the development
of automated scoring systems. The intuition is
that if the system is “measuring” some aspect of
writing in order to be able to grade it, it could
also use that same measurement in order to
give feedback. However, there are also studies
with mixed, or less favourable outcomes when
students use tools that provide automated feed-
back on their writing (Choi, 2010; Bai and Hu,
2017; Ranalli et al., 2017). This is an active
area of research, and one that requires signif-
icant resources to conduct valid user studies
and evaluations.

3 Spanish Writing Mentor

Building on previous work that developed com-
prehensive automated writing feedback for En-
glish, we have developed a tool to similarly
support Spanish writers by providing auto-
mated feedback. mentormywriting.org/es.
html contains information about the tool, links
to the download page, a video describing the
main features of the tool, as well as an FAQ sec-
tion. The tool is implemented as a Google Doc
add-on (front-end), freely available to down-
load from the app store, with a server-based

"https://en.wikipedia.org/wiki/Spanish_
language
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back-end processing student texts and comput-
ing feedback. It is an extension of the original
work done for English (Burstein et al., 2018;
Madnani et al., 2018a) and the add-on allows
users to select either English or Spanish on a
per-document basis. Figure 1 shows the lan-
guage selection screen when the add-on is first
started.

Hola

iSoy Dani! jBienvenido! Me gustaria
ayudarte a revisar tu tarea de
escritura para que esté en "buenas
condiciones" para tus lectores.

iEmpecemos!

iMira el videotutorial!

Figure 1: Writing Mentor offers feedback in both
English and Spanish. The user makes a selection
for each document they write.

The server-based back-end of the tool is
implemented using a micro-service framework
based on Apache Storm®
(2018b) for more details. The framework allows
for robust, scalable, fault-tolerant processing
(automatically restarting components if they
fail). The back-end engine takes a text as input
and returns a JSON representation of feedback.
The feedback is computed using a network of
micro-services. Each micro-service is defined
in terms of inputs (prerequisites) and outputs,
and data flows in parallel (automatically man-
aged by Storm) to the final component (Storm
bolt) that sends JSON-encoded feedback to the

— see Madnani et al.

8https://storm.apache.org

front-end of the tool for display to the user.

The design of the back-end feedback engine
was based on the corresponding English one.
However, in terms of the implementation, much
of the functionality naturally differs in order
to account for the language differences. Fur-
thermore, we introduce some new functionality
— most notably the section on well-organized
writing — that could potentially also be made
available for the English version of the tool.

We take advantage of a number of publicly
available tools to build our feedback compo-
nents. We use the Spanish Stanford Core NLP?
for tokenization, tagging and constituency pars-
ing (Manning et al., 2014). We use the Spacy!®
Spanish dependency parser (Honnibal et al.,
2020), aligning the dependency relations to the
tokenization provided by the Stanford tools.
We use the standalone version of Spanish Lan-
guageTool'! to compute a subset of the feed-
back relating to writing conventions (spelling
and grammatical errors).

3.1 Feedback Components

Spanish Writing Mentor gives feedback on four
broad areas of writing: topic development, co-
herence, writing conventions, and essay organi-
zation. Figure 2 shows the tool when the user
loads the app on an open document.

3.1.1 Topic Development

As in the English version of Writing Men-
tor, we include feedback on topic development
(Beigman Klebanov and Flor, 2013), which re-
lies on a database of pointwise mutual infor-
mation (PMI) values. In this instance, we are
able to re-use the code from the English im-
plementation and simply substitute a Spanish
PMI database. We build the database by re-
tokenizing the raw version of the Spanish Bil-
lion Word Corpus (Cardellino, 2019) with the
Stanford tools. This corpus is a union of Span-
ish resources in a wide range of domains and
formats, including legal, financial and medical

“https://stanfordnlp.github.io/CoreNLP/
download.html We use version 3.9.2 which has the
linguistically desirable feature of separating clitics from
the words they depend on during tokenization. Sadly
this feature is not available in the most recent versions
of the Stanford Spanish tools, as they have switched to
UD tokenization.

Ohttps://spacy.io/models/es
Hhttps://github.com/languagetool-org/
languagetool/
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Writing Mentor

= Inicio

)

La Estacién Espacial Internacional
Introduccién

La Estacion Espacial Internacional es un centro de investigacion en la érbita terrestre, cuya administracion, gestion y
desarrolla estan a cargo de la cooperacién internacional. el proyecto funciona como una estacién espacial permanentemente
tripulada, en la que rotan equipos de astronautas e investigadores de cinco agencias del espacio participantes. Esta

considerada como uno de los logros més grandes de la ingenieria

Historia breve y una ojeada al futuro

La estacion es una i6n que alna las capaci de las Los primeros planes de
montar una gran estacion internacional remontan a los afios 1980. La estacion se planificd en ese momento con el nombre
Alpha. Actualmente esta dividida en dos seciones, el Segmento Orbital Ruso y el Segmento Orbital Estadounidense, ambos
compartidos entre varias naciones. Ambas secciones con financiacién hsta 2024. La Agencia Espacial Federal Rusa, sin
embargo, ha propuesto la construccién de una nueva estacion espacial usando componentes de la estacion actual. La
estacion esta en construccion desde 1998 y tras su conclusion es el objeto artificial mas grande en orbita terrestre. Completa
una vuelta cada 92 minutos aproximadamente y se encuentra a unos 408 km de la superficie terrestre. Dichos datos
corresponden a febrero de 2015, aunque su altura varia debido a |a friccion atmosférica y a las repetidas propulsiones para
recuperar una érbita segura. La drbita se encuentra dentro de la atmésfera terrestre, en la capa denominada termosfera

La actualidad

Gracias a la estacion hay presencia humana permanente en el espacio, ya gue al menos dos personas la han habitado desde
&l 2 de noviembre del afio 2000 de forma continuada. La estacian se mantiene principalmente por las lanzaderas rusas Soyuz

COMENTARIOS BASICOS

Bien Desarrollado

Coherente

Bien Editado

Bien Organizado

=

C’E-‘ y la nave espacial Progreso. Anteriormente, el mantenimiento se hacia mediante los transbordadores estadounidenses, que
operaron hasta el afo 2011, en que el de de Estados Unidos fue cancelado,
debido a que sus exorbitantes costos no podian ser mantenidos con el recorte general de gastos acometido por el gobierno
de EUA.

453 - - ¢ Tu escritura estd bien desarrollada y editada, ademds de ser coherente y convincente? Revisa los

comentarios.

‘ Aplicar los Cambios ‘

Finalizado, Obtener Mi Informe de
Comentarios!

Figure 2: The Spanish Writing Mentor tool has four categories of feedback: topic development, coherence,

writing conventions, and essay organization

documents, books, and movie subtitles. This
variety of domains makes it a suitable back-
ground database for topic detection in essays
on many different subjects. Topic words are
identified if they have PMI values higher than a
set threshold when paired with all other words
in the text, i.e. only the PMI of words in the
student’s response are considered for this fea-
ture. The threshold for identified topic words
was tuned by experimenting with a range of
values and manually inspecting the output to
judge the appropriateness of the topics detected.
The tuning was done on a small set of 96 essays
written by native-speaker university students as
well as a sample of 60 essays representing vari-
ous levels of proficiency from a publicly avail-
able corpus of non-native Spanish essays.!? A
lower threshold yielded many word pairs that
were unrelated, while a higher threshold yielded
far fewer word pairs. Further threshold tun-
ing and assessment of the background database
on a broader dataset remains for future work.
The main topic of the essay is identified as the
topic word that participates in the most pairs
of words over the PMI threshold. As in the
English version, users are also able to provide
their own topic terms. If these are provided

2https://github. com/ucdaviscl/cows12h/blob/
master/README.md

they are highlighted and considered in the auto-
matic identification of the main topic regardless
of their PMI values. Users may also manually
identify topics of their own choosing, and re-
lated topic words are highlighted according to
the same rules.

3.1.2 Coherence

Spanish Writing Mentor gives feedback on the
following aspects of coherence:

Flow of ideas The same topic words that are
highlighted in the Topic Development com-
ponent are also highlighted in this compo-
nent, color-coded according to topic. This
enables the user to visually understand
the extent to which their topics are elabo-
rated in various parts of the document, and
they are advised that the most important
topics should be represented throughout
the entirety of the text.

Transition terms We have a fixed list of 100
words and phrases'® that we highlight.
This is intended to prompt users to con-
sider over /under use of transition terms
that link ideas and arguments. Examples

13 Adapted from https://modlang.unl.edu/docs/
STC/Palabras_para_ordenar_el_discurso_escrito.
pdf
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include porque (because), primeramente
(firstly), en conclusion (in conclusion), etc.

Title and section headers We identify ti-
tles and section headers using a set of
regular-expression-based rules. These are
used both to visually prompt the user
about the identified structure of their es-
say, as well as identify sections of the essay
that we do not want to give certain kinds
of feedback on. For example, we do not
want to highlight spelling or grammatical
errors in a list of references.

Sentence/paragraph length We highlight
complex sentences, which we consider to be
sentences containing 2 or more dependent
clauses as identified by the constituency
parse. This is intended to highlight sen-
tences that could perhaps be broken up to
make the text more readable. Using the
number of sentences identified by the tok-
enizer, we also highlight paragraphs that
are either too short (choppy, <4 sentences),
or too long (>9 sentences), to prompt users
to think about elaborating their claims
without losing coherence. This extends
what is available in the English version
which only gives feedback at the sentence
level.

Pronoun use We highlight a subset of pro-
nouns to help prompt the user to make
sure that the references that the pronouns
refer to are clear. The POS tags are used
to identify the pronouns.

3.1.3 Writing Conventions

We give the following types of feedback on Span-
ish Writing Conventions:

Grammar, Usage and Mechanics We fol-
low a similar categorization of error types
to the English Writing Mentor. Some of
these errors come directly from the Lan-
guageTool library, though only a subset of
errors detected are displayed to the user.
We include accent errors, agreement errors,
contraction errors, comma errors, spelling
errors, and incorrect word usage errors.
We also implemented new grammatical er-
ror detectors. For example, rules were
written to identify fragments and run-ons

based on subordinating and coordinating
conjunctions and their dependents identi-
fied by the dependency parses. Our ini-
tial work focused on trying to include only
feedback for errors for which we were confi-
dent we could achieve reasonable precision,
though of course no system is perfect. Fu-
ture work would extend the coverage of
these detectors.

Unnecessary Words Related to the concept
of pobreza léxica (lit. lexical poverty), we
highlight occurrences of unnecessary words.
These words, when over-used, lead to im-
precise and poor writing. This is done by
simple regular expression matching from a
list that includes words like absolutamente
(absolutely) and muy (very). Future work
would build out this functionality to ac-
count for more specific guidelines related
to this topic.

Contractions We highlight sequences of
words that should be contracted in Span-
ish, e.g. de el should be written as del.

Accents We highlight errors related to accent
use. This category of errors is new for the
Spanish version of the app. These errors
are identified using dictionary resources
and rules encoded in Language Tool.

3.1.4 Essay organization

A novel aspect of the Spanish tool is that we
give feedback on essay organization in the form
of a questionnaire. There are 9 main questions,
each with a corresponding follow-up question
(18 questions total), that prompt the user to
think about how they have structured the argu-
ments in their essay. This questionnaire draws
on concepts from various rhetoric and compo-
sition studies textbooks (e.g. Ramage et al.
(2015), Lunsford (2008), Hacker (2006), and
Crews (1992)). The questions were chosen to
implement insights and recommendations from
the writing literature. Figure 3 shows the tool
prompting the user to highlight the sentence
in the essay containing the main claim. When
the user has completed the survey, they are
presented with a summary of the aspects that
they highlighted, schematized in Figure 4. An
obvious extension of this component will be
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P\ 7/18: Por favor, resalta la oracion completa en la que aparece la afirmacién principal del

ensayo.

? Siguiente

Figure 3: Users are prompted to think about the structure of their essay in the Well-Organized question-
naire. Here the users are asked to select the sentence containing the main claim of the essay. This is

question 7 of 18 total.

I. Introduction. Thesis Statement: |The-
sis statement as highlighted by the
user|

II. Argumentative Paragraph 1: |Topic
sentence as highlighted by the user|

ITII. Argumentative Paragraph 2: |Topic
sentence as highlighted by the user|

IV. Argumentative Paragraph 3, etc...

V. Conclusion Paragraph: [Conclusion
paragraph as highlighted by the user|

Figure 4: A schematic of what the user sees after
completing the organization questionnaire.

to automate the detection of organizational
elements and present an automated sentence
outline (a formal representation of an essay
draft) to the user in the future.

3.2 Paragraph-Writing Support

Analogous to the English app, the Spanish app
also provides support for paragraph writing.
The idea behind the paragraph-writing part of
the tool is to support less proficient writers; for
example adult learners. The paragraph-writing-
support tool includes motivational badges, and
provides a subset of the feedback available in
the main tool. The focus in the paragraph-
writing tool is to help the user understand
what aspects of writing lead to a well-written
paragraph. Figure 5 shows a screenshot of the
paragraph-writing help, which provides scaffold-
ing and guidelines for writing a well-structured
paragraph in response to an argumentative
question. There are a number of questions
available to students to help them practice.
The questions come from the New York Times
Teaching Resources. (They are translations of

Ayuda - Argumentativo (de uso general)

Este esquema de parrafo te ayudara a escribir un parrafo argumentativo de uso general
Un pérrafo argumentativo tiene una proposicion central sobre un tema discutible y
apoya a esta proposicién con evidencias que puedsn ser hechos, sjemplos,
estadisticas, citas, opiniones de expertos, etc. La proposicién central del pamafo
argumentativo debe expresarse en la oracion tematica y estar seguida de oraciones que
brinden evidencia como apoyo. Una breve oracién conclusiva puede usarse para
resumir o hacer entender mejor el argumento de tu parrafo. Guando termines, para
afiadir el contenido del esquema a tu texto principal, haz clic en el botén "Usalo® debajo
del esquema.

Oracion Tematica

Responde al tema. Indica claramente tu proposicion o postura
discutible en una oracién completa. Utiliza las palabras de tu tema en
tu respuesta.

Desde mi punto de vista, | |

Evidencia de apoyo #1
Brinda una stlida evidencia para apoyar tu proposicién o postura.

Tomo esta p... Escribe un ejemplo aqui

Figure 5: Users are prompted to think about
the structure of a paragraph. This interface
provides scaffolding to help them write a well-
structured paragraph in response to an argumen-
tative prompt.

the original questions supplied by the NYT who
approved the translations for use).

4 User Study

We conducted a user study to collect initial
usage and perception data from the tool. Our
participants were students in the Universidad
Autonoma Metropolitana, Cuajimalpa, in Mex-
ico City. Participants were recruited from two
groups: (1) a group of students taking optional
courses in the university Writing Center, which
provides support to students who want to im-
prove their writing skills and (2) a group of 3rd
and 4th year undergraduate students taking an
elective course in Latin American Literature.
Participation in the study was optional, and
each student who took part received a certifi-
cate of participation upon completion. Par-
ticipants were asked to use Spanish Writing
Mentor to support their regular coursework
writing assignments. No changes were made to
the assignments. Users were given instructions
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on how to use the tool three weeks before the
end of the trimester, and could choose how to
use the tool (if at all) during those three weeks.
The user study focused only on extended writ-
ing. An investigation into the usefulness of
the paragraph writing component remains for
future work.

Our user study consists of two components:
(1) a measure of writing ability before and after
using the tool and (2) a user survey completed
after the three weeks. In order to measure
writing ability before and after using the tool,
each participant completed a standardized as-
sessment of writing ability. The assessment is
usually administered as a placement test in the
Writing Center to assign students to one of four
levels: low (0-49), moderate (50-69), acceptable
(70-89) or optimum (90-100). Our user survey
consisted of 13 questions (see Appendix A) and
participants were asked to complete it after
they had handed in their final assignments.

5 User Data Analysis

Table 1 gives an overview of our participants.
We have 13 students in total who completed
the entire study; 6 from the Spanish Writing
course, and 7 from the Latin American Litera-
ture course. All students take the standardized
test before their course and after, and receive
a score in the range 0-100. We see that the
writing ability of all participants, as measured
by the standardized test, increases between the
pre- and post-tests. Of course, this improve-
ment can be attributed to the content of the
courses, and at this point we have no way to
measure the direct impact (if any) of using the
Writing Mentor tool. A fully randomized con-
trolled experiment would be needed to study
this in more depth. For comparison, the aver-
age scores of all students (n=94) in the pre-test
was 38.7 and this increased to 51.9 in the post-
test (n=80 students). The writing proficiency
of our participants was, on average, higher than
the general population in these classes.

The main findings from the 13 questions in
the user survey were as follows:

e The average score for how useful the par-
ticipants found the tool was 3.7 (on a scale
from 1-5, 5 being the most useful; min=2,
max=>).

Student | Course Initial | Final
1 Writing 39 64
2 Writing 44 58
3 Writing 58 65
4 Writing 37 45
5 Writing 72 76
6 Writing 38 50
7 Literature 36 53
8 Literature 28 42
9 Literature 58 63
10 Literature 72 76
11 Literature 50 92
12 Literature 58 62
13 Literature 51 57
Average 49.3 | 58.6

Table 1: User Study Participants. Initial and Final
are the written evaluation results on a standardized
test (0-100 scale).

e 12 of 13 participants indicated that by
using the tool they had learned something
to help them improve their writing.

e The features that were selected as being
the most useful were: Coherence (flow of
ideas) — 10/13; Well organized — 10/13;
Topic development — 9/13.

e The features that were selected as being
the least useful were: Coherence (Title
and Section headers) — 4/13; Coherence
(Use of pronouns) — 3/13; Coherence (Sen-
tence/paragraph length) — 3/13.

e The most useful help article was the one
on Coherence (Flow of ideas) — 10/13.

e 12/13 participants plan to use Spanish
Writing Mentor again, and 11/13 planned
to recommend it to others.

e 11/13 participants indicated that one of
the main aspects they liked LEAST about
the tool was the interface, but only 2/13
participants commented that the function-
ality provided by the tool (i.e. what it was
presenting as feedback) were what they
liked least.

5.1 TUser Behavior

In addition to the user study, we also analyze
6 months of application log data. Figure 6a
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(c) The distribution of the time (in seconds) for each
section of the app for the time period October to March.

Figure 6: Analysis of 6 months of user data

shows the number of unique users each month
between October 2020 and March 2021. We
see that the number of users peaked during
our user study, but did not drop off entirely
once the study was over. Figure 6b shows the
average time (in minutes) for an active session
(i.e. we exclude sessions where no text was
entered). We see differences in average usage
across months, but for the months with the
most users, the average time spent using the
app was between 15 and 30 minutes. Finally,

Figure 6¢ shows the distribution of the time
(in seconds) for each section of the app from
the time period October 2020 to March 2021.
We restrict the plot to the interquartile range,
since there were many extreme outliers (proba-
bly due to users switching away from the app
and coming back later). Even still, we see quite
a range of values for the medial time spent per
section. Sections such as contractions, gram-
mar errors, word choice, transition terms, well
organized and long sentences engaged the users
for longer times, while sections such as flow of
ideas, pronoun use, title and section headers
engaged the users less.

6 Conclusions

We presented a tool to support writers of
Spanish by providing them automated feed-
back within a free Google Docs add-on. The
tool was built by adapting an existing tool for
English, and implementing Spanish-language-
specific components. We conducted a small
study with 13 post-secondary level students in
Mexico City, and in general found that they
considered the tool helpful and were planning
to continue using it and also recommend it to
others. We see that their writing ability, as mea-
sured by a standardized test, improved between
the pre- and post-tests, though we cannot yet
say whether the Spanish Writing Mentor app
contributed to this improvement. We find that
a small number of users engage with the app,
even outside of planned user studies, which is
encouraging.
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Appendix
A User Survey

The following questions were included (in Span-
ish) in our final user survey:
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1. Overall, how useful was Writing Mentor in helping you with your writing
assignment?

2. What (if anything) did you like most about Writing Mentor?

3. What (if anything) did you like the least about Writing Mentor?

4. Do you think you learned anything by using Writing Mentor that will help
you improve your writing?

a. If so, what?

5. Please mark the features that you found MOST useful (if any):

6. Please mark the Writing Help articles that you found MOST useful (if any)

7. Please mark the features that you found LEAST useful (if any):

8. Please mark the Writing Help articles that you found LEAST useful (if
any):

9. What feature(s) should be added to writing mentor (if any) and why?

10. What other things should be improved in writing mentor (if any), and
why?

11. Do you plan to use Writing Mentor again in the future to help you with
your writing assignments?

12. Do you plan to recommend Writing Mentor to others?

13. Is there anything else you would like to share about your experience using
writing mentor?

5 point scale (5 be-
ing most useful)
free text

free text

Yes/No

free text
Multiple-select
from list of all
possible sections in
the tool
Multiple-select
from list of all help
articles
Multiple-select
from list of all
possible sections in
the tool
Multiple-select
from list of all help
articles

free text

free text

Yes/No

Yes/No
free text

Table 2: Final User Survey Questions
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