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CHAPTER 0 —

ABSTRACT

Writing skills are essential during education and in work life. To improve these skills, students must
receive feedback on written texts. However, due to increasing class sizes, large university classes, and
massive open online courses, the quality and amount of individual feedback can suffer. At the same time,
with the rapid growth of Machine Learning and Natural Language Processing, chatbots are becoming
more powerful, and researchers are finding more implementation areas for them.

Therefore, the existing chatbot WritingTutor has been improved in this project. This chatbot inter-
actively teaches students how to write convincing essays and uses multiple text analysis models to provide
feedback for written texts. Those models include text summarization, polarity and subjectivity analysis,
and emotion analysis.

This project seeked to determine how one should design a chatbot to support students when writing
and how such a design influences their learning experience. The participants’ feedback in an unrepresent-
ative evaluation at the end of this project showed that providing the users with an intuitive design and
letting them decide the learning pace and theory parts enhances the user experience.

Also, it is essential to provide students with feedback on their texts. In the evaluation, participants
underlined the importance of receiving reasons for the assessment results given by the program. Writ-
ingTutor supports that by highlighting the most decisive sentences in the text. More than 80% of the
participants believed that this was a helpful feature.



CHAPTER 1

INTRODUCTION

1.1 RELEVANCE AND PROBLEM

Written communication skills are important when working on a job or seeking one. In 2022, the National
Association of Colleges and Employers (NACE) surveyed employers in the USA about their hiring
preferences for college graduates. They found that 73.3% of employers seek people with strong written
communication skills. What is also noticeable is that verbal communication skills have become less
important, dropping from 73.2% in the previous year to 58.8%. The authors believe that this might result
from decreased face-to-face interactions. [|1]

In an increasingly digital world, written communication skills will remain at the top, as they are important
for reports, business documents, emails, etc. However, a writing assessment conducted by the National
Center for Education in the USA found that only 24% of eighth graders performed at a proficient and 3%
at an advanced level. [2[]

At the same time, as stated by Rainer Winkler et al., not only is the number of students in school
classes growing, but universities are seeing an influx of students taking online courses. In addition,
massive open online courses with "more than 1000 participants" are increasing. This leads to decreased in-
teraction and feedback between students and their teachers making it harder to learn and improve skills. [3]]

Therefore, there exists a need to help students improve their written communication skills. Chatbots can
help improve such skills, reduce the strain on the teaching staff and increase individualized feedback.

1.2 PROPOSED SOLUTIONS AND RESEARCH QUESTIONS

This project focuses on chatbots as conversational learning tools to help students improve their writing
skills. Chatbots could be a good addition to a teacher’s input as the interaction between students, and
teachers are generally limited to class hours. Additionally, chatbots allow instantaneous feedback on
written texts, while teachers generally cannot do that for entire classes and can only give individual
feedback after some time. Therefore, in the span of this project, the development of WritingTutor [4]
was continued. WritingTutor is a chatbot that provides students with theory inputs into essay writing.
It contains a practical part where the user writes an essay and receives feedback on it with the help of
Machine Learning based text analysis models.
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This project, therefore, has been designed to investigate the following questions further:
1. How should one design a chatbot to support students in general writing tasks?
2. How does the chatbot design influence students’ learning experience?

By answering these questions, groundwork can be laid upon which future programmers can base their
chatbot design so that the users have a higher and more enjoyable learning effect.



CHAPTER 2

LITERATURE REVIEW

The following will present the most important literature concerning conversational learning tools and

writing support in education.

2.1 CONVERSATIONAL LEARNING TOOLS AND CHATBOTS IN EDUCA-

TION

2.1.1 ARGUETUTOR

ArgueTutor is a german chatbot aiming to improve stu-
dents’ writing and argumentation skills. It "guides stu-
dents through a writing exercise with the aim to imitate
a human educator." To imitate the interaction with a hu-
man educator, students can ask questions by writing into
the chat and receive answers from the chatbot.  After
completing the task, the students receive tailored feedback
on their essays and can decide to improve the written
text.

The chatbot uses an argumentation mining model to provide
feedback on the student’s writing. Argumentation min-
ing is a technique to extract arguments from a text, al-
lowing a program to infer the structure of an argument.
[6] This allows ArgueTutor to provide feedback to the
students regarding their argumentation skill level, as seen
in It is done by pointing out different ar-
gumentative structures in the text and analyzing these
parts.

The study conducted by this team has found that not only was
the perceived learning and enjoyment of the process of the stu-
dents higher, but also the quality of their texts was higher than
the control group using an alternative, nonadaptive learning tool
where the students received "theory input and general recom-
mendations on the argumentation of a given text." [5]

ArgueTutor

09:02

workload. | see the following points
as strengths of this proposal. The
complexity that arises from
different existing offers, providers
and price plans can be greatly
reduced by centralized control.
There will probably be more and
more services also in terms of
budget. Therefore, the timing and
the direction of the initiative is
well chosen. | would recommend
you make your text even more
argumentative. Try to support your
claims better with relevant premises.

Your Readability Score is: 45.7

Do you want to improve your text,
get an explanation or finish the
learning session?

FIGURE 2.1

ArgueTutor: Text Feedback Example
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2.1.2 CHATBOT DD

Michael Pin-Chuan Lin and Daniel Chang [7]] have developed a chatbot that helps students when writing
thesis statements and peer review feedback. It also supports the teacher in explaining the writing
instructions.

In an experiment, they tested the difference between using this chatbot and not using it. Two groups of
students had two weeks to write an essay, and one group used the chatbot. The paper concludes that
the group using the chatbot had statistically better scores than the one that didn’t. However, they say
those findings "should be interpreted with caution". For instance, they mention that no pre-test had been
administered.

2.2 WRITING SUPPORT IN EDUCATION

Writing Support Circles are a way for students to improve their writing by receiving theory inputs and
exchanging their knowledge with others in the support circle. Maria S. Plakhotnik and Tonette S. Rocco [§]]
created such a circle to see how it should be designed and how students experience it. In this experiment,
every session included a short theory input followed by reviewing written assignments the participants
had handed in beforehand. The sessions were guided by a facilitator responsible for presenting the theory
inputs. An important takeaway of this study was that such a support circle needs to meet over an extended
period since the participants had a hard time taking critique from the facilitator. The article states, "it takes
time to learn to receive feedback in a constructive and nondefensive way". [8]] Also, Wendy Larcombe
et al. [9] have evaluated the effectiveness of writers’ circles and found that it was essential to have a
"non-judgmental environment" and experienced facilitators in those groups. They conclude that writers’
circles are a good addition to conventional programs.
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METHODOLOGY

The design of WritingTutor has followed

an iterative and incremental design ap- o Anay,
proach. This widely spread method al- i
lows the developer to add features and ~ Planning
plan the development process iteratively.

Every iteration represents a cycle in-
volving planning, designing, implement-

ing, testing, and reviewing. [11]] One

of the main reasons this approach was

chosen for this project is that it forces

the developer to break down the addi-

tions into smaller changes that can be
reviewed after completion. Breaking

down the additions into smaller incre- - FIGURE 3.1

ments makes it easier to set priorities lterative Process Diagram [10]

and adapt the implementation if any dif-

ficulties arise. Much like in a Scrum development process, after every iteration in this project, there was a
working product of the program containing the new increment that could be tested and reviewed. [12] In
this project, every iteration consisted of a new feature, such as adding text analyzation models or enabling
text highlighting.

u@\(’eo

Planning Implementation

g

< Deployment
%

< <&
e
%o, n

Previous to this project, the back end [13]] and the front end [14] of WritingTutor had been designed
and tested in a study that included receiving feedback on the product from the participants. [4] This
feedback was used to help prioritize what features would be added to this project’s scope. In addition to
the improvements based on the survey, this project also focused on the program’s ease of maintainability
and flexibility in the future. This is why, in the first step, the front end was rewritten to use ReactJs, a
JavaScript library for building user interfaces. [[15]]

Toward the end of this bachelor project, another user study was conducted to assess the improvements and
how they affected the user and learning experience. With the help of this feedback, WritingTutor’s further
development will be based on a new prioritization of features to adapt and improve the program.
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DESIGN

In the following, the design of WritingTutor is explained, and the improvements are compared to the last

version of the chatbot.

EPFL WritingTutor

EPFL WritingTutor

XTextfeld

EPFL WritingTutor

Lemumgebung zu navigieren. &
Lernen

Ich mochte die Oberzeugungskraft meiner arguementativen

Texte verbessern

Weitere Informationen

‘Wie kannst du mir helfen, Writing Tutor?

Bewertung

Bist du bereit? Bewertung starten

124

Was Ist die Struktur der Argumente?

Die Argumentation besteht aus einer Abfolge von Aussagen, in
a These it t
(Begriindungen) und Beweisen (2. belegbaren Tatsachen)
unterstitzt. fi

to !

Es gibt wirklich tolle Videos, aus denen man viel lermen kann. Hier
st einer meiner bisherigen Favoriten:

Lernmaterial

Video: Argumenttypen

Mehr Details

Struktur der Argumente

Theoretischer Uberblick

(A) Chat Interface

4.1 PROGRAM FLOW

Evaluations-Textfeld

Zudem kann man dadurch die Sprachkenntnisse verbessern. Zum Beisplel kann man

in einem Austauschjahr die lokale Sprache lemen oder seine Kenntnisse vertiefen.
Durch die volle Immersion in eine Sprache, vergrossert sich der Lemeffekt stark.

Ein Auslandjahr auch das. und
die Selbststandigkeit fordern. Da man auf sich selbstgestellt ist, erhalt man die
Moglichkeit und die Pflicht, sich zu organisieren und in der neuen Umgebung
zurechtzufinden.

Letztiich ‘erspektiven enweitern. Man erlernt und
verbessert und eine
attraktive Anstellung in einer internationalen Firma.

Was auch schonist, ist die Erweiterung des Horizonts und das Enddecken von neuen

Zeichen: 1440 Worter:198
Top Schidsselwsrter

Satze:15  Paragraphen: 8 auslandjahr: 3 erhéiit 2

Lesezeit: 4ds maglichkeit 2 kulturen: 2

Text bewerten

(B) Writing Interface

FIGURE 4.1
WritingTutor User Interface

Feedback zur Bewertung

Generierte Zusammenfassung
in Auslandsjahr k
des

Subjektivitéat/Objektivitat

senr Objektiv Neutral Subjektiv ser
objektiy subjektiv
E Satze far den
Polaritat
sehr Negativ Neutral Positiv senr
Negativ positiv

Einflussreichste Satze fir den Polaritatsentscheid?

Emotionen

(c) Evaluation Interface

As depicted in[Figure 4.1] the program flow is structured into three main parts. The first part is the chat
interface. There, the chatbot conveys the theory needed for the writing exercise. It consists of videos, text
explanations, and documents. Here, the users can select which theory parts they want to learn more about
and ask questions through the chat interface for further explanations. In the second part, the users write
their essays. Finally, the users can evaluate their reports. After the written text has been evaluated by the
chatbot, the users find the assessment and feedback of the text in the third part, the evaluation interface.
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4.2 DESIGN CHOICES

WritingTutor was originally designed in HTMLS, CSS, and JavaScript and tested in a laboratory experi-
ment to see how increased learner control affected the learning outcome. [4] In this project, however, the
focus was on increasing the flexibility of adding new features to the bot, such as providing more feedback
on the written text and improving the user experience with ease of use. Therefore, the front end has been
rewritten to use ReactJs [[15]], and some learner control features, such as the ability to choose a background
color, have been removed. The main reason for using ReactJs was to increase flexibility and allow for
more manageable implementations of additional features

In every iteration of the design process, a new feature was added, and at the end of it, the code’s
functionality was checked and improved when necessary. Using the feedback from the survey conducted

before this project, a list of priorities for the features was set and implemented. Due to time constraints,
the main focus was improving the front end and adding text analysis models to the back end.

4.3 MAIN IMPROVEMENTS BASED ON THE SURVEY

In the survey of the laboratory experiment

conducted before this project, [4] one of the
most requested features was the ability to
switch back and forth between the chat inter-
face and the writing interface. This would
enable the users to go back and ask for cla-
rification without losing their progress. Ad-
ditionally, many requested for the dashboard
to be extended. In the previous version,
the users only received a subjectivity and po-
larity score for their texts without any reas-
oning. The participants in the study un-
derlined that it would be helpful to know
which parts of the text influenced the evalu-
ation. [4] In the new iteration of Writing-
Tutor, the users are free to switch between
the writing interface and the chatbot interface.
They can also go back to their texts once they
have been evaluated to improve and reevaluate
them.

Also, multiple features have been added to the Eval-
uation Interface. In addition to subjectivity and
polarity, the feedback now also gives an insight into
the emotions contained in the text. To address the
complaint of the evaluation not telling the user how
the subjectivity and polarity scores have been cal-
culated, a feature has been added that allows the
user to see the sentences with the most decisive

EPFL WritingTutor

férdern. Da man auf sich selbstgestellt ist, erhalt man die -
Maoglichkeit und die Pflicht, sich zu organisieren und in der
neuen Umgebung zurechtzufinden.

Letztlich kann man auch seine beruflichen Perspektiven
erweitern. Man erlernt und verbessert dabei ndmilich die
interkulturellen Kompetenzen und wird dadurch eine
attraktive Anstellung in einer internationalen Firma.

Was auch schon ist, ist die Erweiterung des Horizonts und das
Enddecken von neuen Kulturen.

Die Flugkosten u e
die Kosten in die Hohe treiben.

sehr negativ (-1) bis sehr positiv (1) ist dieser S

Ein positiver Punkt ist das Kennenlernen von neuen und
interessanten Menschen.

Alles in allem ist ein Auslandjahr eine sehr individuelle
Entscheidung. Einerseits ist gibt es viele Positive Aspekte,
andererseits, muss man sich der negativen Aspekte auch
bewusst sein.

Top Schlusselworter

(Klicke auf die Worter, um sie im
Text hervorzuheben)

Zeichen:
1440

Worter: 198

Sditze: 18 Absdtze: 8 auslandjahr: 3 erhélt: 2

Lesezeit kulturen: 2

a4s

méglichkeit: 2

Haben Sie Fragen zur Analyse? (Wie wurde mein Text analysiert?)

Feedback zur Bewertung

Generierte Zusammenfassung

Ein Auslandsjahr kann viele Moglichkeiten bieten. Es gibt viele positive Aspekte,
aber auch negative.

FIGURE 4.2
WritingTutor: Polarity Text Highlighting and Gener-
ated Summary

influence on the outcome highlighted in the text. As seen in the black bar shown in[Figure 4.2] the user can
find out how those sentences were weighted by hovering over them. This figure also displays the generated
summary ("Generierte Zusammenfassung") of the written essay shown in the evaluation interface.
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IMPLEMENTATION

The front end of WritingTutor is responsible for the User interface. It sends the questions and text of the
user to be analyzed and handled to the back end, which answers with the appropriate response. Previous
to this project, the chatbot was implemented using Chatomatic, [16]] a python library for creating chatbots.
[13]] Both Chatomatic and the analyzation models do the computation in the program’s back end.

5.1 FRONT END

Based on the user input, the front end displays one of the three interfaces (chat, text writing, evaluation).
As seen in |[Figure 4.1 switching back and forth between those three interfaces is enabled with the buttons
in the header and those displayed in the chatbot’s messages.

5.1.1 CHAT INTERFACE

In the chat interface, shown in the user questions are sent to the backend and then, together
with the corresponding response by the backend, added to the chatbox. The responses of the back end
contain text and buttons which the user can click to continue the interaction. Videos and PDFs can be
displayed within the chat interface if the user requests them. When the user clicks on the button that says
"Textfeld 6ffnen", which translates to "open text field", the front end switches to the writing interface and
lets the user write the text.

5.1.2 WRITING INTERFACE

shows the writing interface. This interface has limited interaction between the program and
the user. The user can close the text field and return to the chat to ask questions or evaluate the text. Other
than that, the program only updates the statistics of the text, such as the word count and the most used
keywords. Once the user clicks the evaluation button, the front end sends the written text for analysis to
the backend. The front end switches to the evaluation interface as soon as the text has been evaluated.

5.1.3 EVALUATION INTERFACE

The evaluation interface, shown in offers multiple interactive features. Firstly, it allows the
user to switch back to the writing interface by clicking on the "Textfeld" (text field) button, shown in
to adapt the written text and reevaluate it based on the provided feedback.

10
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—— Secondly, it enables text highlighting. This was
e : implemented as follows:
Zudem kann man dadurch die Sprachkenntnisse verbessern.
Zum Beispiel kann man in einem Austauschjahr die lokale The user can press on one of the keywords ("Top
Sprache lernen oder seine Kenntnisse vertiefen. Durch die
volle Immersion in eine Sprache, vergrossert sich der Schlﬁsselwﬁrter") tO see ltS locations hlghllghted
Lerneffekt stark.
_ . in the evaluated text or can decide to see the most
Ein Auslandjahr kann gleichzeitig aber auch das
T N DB TR influential sentences for the polarity or subjectivity
fordern. Da man auf sich selbstgestellt ist, erhalt man die
Maéglichkeit und die Pflicht, sich zu organisieren und in der 1
o i assessments. To do that, the user can click on the
sentence below the subjectivity or polarity section
erweitern. Man erlernt und verbessert dabei némlich die :
interkulturellen Kompetenzen und wird dadurch eine COlored red' They are Shown n
attraktive Anstellung in einer internationalen Firma. OnCC the user CliCkS on the teXt the mOSt inﬂuential
)
DG DT R : BRI sentences are highlighted in the evaluated text. This
Gleichwohl muss man die finanzielle Belastung in betracht is Shown in
ziehen. Die Flugkosten und das auswdartige Wohnen kénnen
die Kosten in die Hohe treiben.
Ein positiver Punkt ist das Kennenlernen von neuen und
interessanten Menschen. EPFL WritingTutor
Alles in allem ist ein Auslandjahr eine sehr individuelle . Y . e -
Entscheidung. Einerseits ist gibt es viele Positive Aspekte, subjektIVItOt/OblektIVItQt
andererseits, muss man sich der negativen Aspekte auch _
bewsstaein Sehr Objektiv Neutral Subjektiv Sehr
objektiv subjektiv
. . TDp Schlasselwdrter Einflussreichste Satze fur den SubjektivitGtsentscheid?
zeichen REEED) (Klicke auf die Wérter, um sie im -
1ase Text hervorzuheben) Polaritat
Souss avsues austandiahrs et 2 I
Sehr Negativ Neutral Positiv Sehr
Lesereit moglichkeit: 2 kulturen: 2 Negativ positiv

a4s

Einflussreichste Satze fur den Polarittitsentscheid?

FIGURE 5.1 FIGURE 5.2
WritingTutor: Most Influential Sentences for the  WritingTutor: Clickable Text to Enable Highlighting
Subjectivity Assessment

If the user clicks on one of the keywords, this keyword is searched for in the text area and highlighted
by placing it into an HTML span element containing a class name that allows text highlighting to take
place. If instead, the user asks for the most influential sentences for the subjectivity or polarity result, the
front end picks those sentences and, similarly, highlights them. The main difference compared to keyword
highlighting is that the color of the highlighted sentence adapts to the value associated with it. Sentences
evaluated as subjective or positive are highlighted in tones of green, while sentences considered objective
or negative receive a red tone. Neutral sentences are highlighted in a grey tone.

Always the two most influential sentences are picked for the text highlighting. Suppose a text is evaluated
as "very subjective". In that case, the two most subjective sentences will be highlighted, while if it is
assessed as neutral, both the single most subjective and the single most objective sentences are highlighted.

If the text, however, is interpreted as being only "subjective" or only "objective", in addition to the
two sentences being highlighted in the same way as described above for a very subjective or objective
essay, a third sentence is highlighted. This third sentence is the one with the strongest evaluation in the
opposite direction. This means that, for instance, the two most subjective and the single most objective
sentences will be highlighted for a subjective text. That way, the user can better understand the result of
the evaluation.

11
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5.2 BACK END

WritingTutor is a German chatbot; therefore, German text analysis models are needed to evaluate the
essays. However, since there are fewer german text analysis models than English ones, the possibilities for
text analysis in German are limited. For instance, TextBlob [[17] can be used to analyze texts for polarity
and subjectivity in English; however, for german texts, only polarity analysis is supported at the moment.
[18]] For that reason, WritingTutor translates the German text into English using Google Translate so that
the analysis can be done with a working English model.

5.2.1 TEXTBLOB

TextBlob is a Python library that offers a variety of Natural Language Processing methods. [17] In this
project, TextBlob was used to analyze the polarity and subjectivity of the written text. In addition to
running the subjectivity and polarity analysis on the entire text, it is also run on separate sentences, which
have also been extracted from the text using TextBlob. This is done to find the most influential sentences
for the polarity and subjectivity assessment. After running the analysis on the sentences, they are ordered
by the score and sent to the front end so that the latter can highlight those sentences with the appropriate
color.

As mentioned previously, the subjectivity of the texts is analyzed with TextBlob, while the polarity is
assessed with its german counterpart, TextBlobDE. [18]]

5.2.2 HUGGING FACE

Hugging Face is a company that offers a collection of Natural Language Processing tools and pre-trained
models for such tasks. [19]] In this project, two Hugging Face models have been used. The first is a text
summarization model [20] that generates a summary of the provided essay. The second model analyzes
the emotions conveyed in the text. [21] The evaluated percentages of the emotions and the generated
summary are displayed alongside the polarity and subjectivity analyses in the evaluation interface as

shown in[Figure 4.1c

12
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EVALUATION

This project was evaluated in two ways. The first was a continuous evaluation coming from the iterative
design approach. The second way was a field study conducted at the end of the project. This study
included a survey that the participants filled out after using the chatbot to assess how helpful it was and
what could be improved.

6.1 CONTINUOUS EVALUATION

After every iteration, the project was tested and evaluated. The goal was to find any bugs and potential
problems that needed fixing. Those tests mainly consisted of going through the different stages to check if
the program behaved as intended. With the help of feedback on those small tests, new priorities for the
subsequent iterations could be fixed, and bugs could be minimized.

6.2 FIELD STUDY SETUP

The field study for this project was conducted with 26 participants. First, the participants, guided by
the chatbot, learned about the theory of writing persuasive texts. Here, the users could ask questions by
writing them in the text field or clicking on the buttons provided inside the chatbot’s messages to choose
what kind of theory they would like to learn about. Then they wrote an essay containing around 250 to
300 words and evaluated it. This evaluation included a summary, subjectivity and polarity analysis, and
emotion analysis. Once the interaction with the program was over, the participants filled out a google
survey to provide feedback on the user experience, how they assessed the evaluation of their text, and what
should be adapted or added in future iterations of this program. The results of this survey are presented in
the following.

13
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6.3 FIELD STUDY FEEDBACK

W Strongly agree
W Agree
m Slightly agree

B Neither
| Slightly disagree

m Disagree
m Strongly disagree

m Did not use this functionality

(A) Sentence highlighting for (B) The feedback on my essay
subjectivity and polarity scores was helpful.
helped me understand how my

essay was evaluated.

FIGURE 6.1
Field Study Feedback

Most participants stated that WritingTutor was very user-friendly and had an intuitive user interface.
When asked if they enjoyed using WritingTutor, 92.4% agreed, of which 38.5% strongly agreed. Also, the
participants appreciated the quickness of the interaction and the evaluation.

To compare the evaluation with the user’s expectation, the participants were asked if they agreed with
the assessment of their essay. Also, in this question, a large majority concurred. In total, 88.5% agreed
with the evaluation, and 7.7% slightly disagreed. One person stated that they neither agreed nor dis-
agreed. Additionally, as shown in[Figure 6.1b] most participants found the feedback on their essays helpful.

Many participants liked the highlighting functionality in the evaluation interface. For instance, one
person mentioned that highlighting the top keywords was helpful. It allowed them to find their locations
in the text quickly and use synonyms to avoid unnecessary repetition. Others stated that seeing the most
important sentences concerning polarity and objectivity helped them better understand the evaluation.
The "did not use this functionality" option that two people selected in was added to see if
the participants in the study realized that the program had a highlighting functionality to show the most
influential sentences in the text for the polarity and subjectivity assessment.

14



CHAPTER 7

DISCUSSION

In this chapter, the results of the second evaluation of WritingTutor will be analyzed. Then its current
limitations will be presented, and possible future additions to improving WritingTutor will be discussed.

7.1 FEEDBACK OF THE SECOND SURVEY

The following section synthesizes the feedback from the second survey conducted toward the end of
this project. As the evaluation of this project was only conducted with 26 participants and the sample is
not representative of the general population, the results of this survey are not statistically relevant. For
instance, 92.4% of participants found that WritingTutor’s user interface is intuitive. This number, however,
might be lower in a representative survey since nearly 90% of them stated that they like trying out new
technologies and, therefore, more easily adapt to new designs. Nevertheless, thanks to the feedback, it is
still possible to decide what parts of the program are appreciated by the users and what may need further
adaptation. For instance, one user stated that it would be useful to see the problem statement for the essay
displayed above the text field while writing it. That way, the user would not have to switch to the chat
interface to read the problem description.

As mentioned in Chapter [6.3] most of the participants agreed with the evaluation provided by the
text analysis models. However, some participants mentioned inaccuracies in the assessment. For instance,
one person stated having received a neutral evaluation concerning the polarity of the text while having
written a negative one. On the one hand, such discrepancies could be because the participants did not
correctly assess their text, and on the other hand, this could come from the fact that the models contain
certain imprecision. For instance, according to the developers, the evaluation accuracy of the emotion
analysis model is 66% [21]], which could also explain why specific essays may have had some misleading
results.

Another important aspect is the program design’s influence on the program’s user experience and intuit-
iveness. Concerning the user experience, many participants mentioned that they liked the design of the
user interface and its ease of use. Also, one participant mentioned that interactively learning the theory
was very useful. Not only could they control what to learn but also the speed at which the information
was taught.

Concerning the program’s intuitiveness, a large majority (92.4%) of participants found this to be the case.
However, two people stated that they had not understood that it was possible to highlight sentences with a
decisive influence on the polarity and subjectivity assessment in the evaluated text. Therefore, it seems
worthwhile to consider changing the evaluation interface to make that feature more evident to users.
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CHAPTER 7 — DISCUSSION

7.2 CURRENT LIMITATIONS OF WRITINGTUTOR

One of the main limitations is the chat functionality when the users write their questions into the chat.
Sometimes, the chatbot’s answer does not correspond to the written question. For instance, the question
"Konnen wir den Bewertungsprozess starten?" leads to the intended answer where the chatbot explains
the problem statement for the essay. However, the question "Koénnen wir die Bewertung starten?" leads to
a theory input by the chatbot. These sentences roughly translate to "Can we start the evaluation?". Such
discrepancies could be reduced by training the chatbot with more sample sentences.

Also, as mentioned before, the availability of german text analysis models is limited. As a result,
the text has to be translated into English to allow more models to be used. This, however, increases the
likelihood of inaccurate analyses since there could be translation errors in addition to the models making
false conclusions. Nevertheless, based on the feedback from the survey, WritingTutor shows promising
results concerning chatbots in education.

7.3 FUTURE WORK

This project has many elements that can be added and improved. In the following, the most important
ones of them are pointed out.

7.3.1 MULTILANGUAGE SUPPORT

Multilanguage support would be a handy feature. It would allow users to expand their essay writing skills
from German to other languages. Such a feature would require minor changes in the front end so that, for
instance, the text on the buttons to switch between interfaces would be displayed in the correct language.
What would require more changes is the back end. On the one hand, the text analysis models would need
to be adapted to support the new language. On the other hand, the Chatomatic part would require changes
to answer questions in the new language.

7.3.2 MULTIPLE SORTS OF TEXT

Another interesting addition would be support for different kinds of texts. This could include Reports,
news articles, Emails, and many more. In such an addition, for example, the users could decide what
sort of text they would like to improve at the beginning, after which the answers and theory inputs of the
chatbot would focus on the selected theme.

7.3.3 MORE FEEDBACK ON THE WRITTEN TEXT

Another interesting aspect could be the addition of more feedback for the written text. Multiple participants
of the evaluation of this project stated that they would have liked a similar text highlighting feature in the
evaluation interface for the emotions as with the polarity and subjectivity sections. That way, they could
better understand the results in the emotions section. Additionally, the evaluation could provide the user
with more detailed explanations of how the model arrives at its conclusion or suggestions on adapting
certain sentences to change the assessment. For instance, rewriting negative sentences to make them more
positive.

Also, analyzing the text using Argumentation Mining might provide helpful feedback to users as they

would have more insight into their argument structures and could, for instance, add more supporting
arguments depending on the received feedback.
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CHAPTER 7 — DISCUSSION

7.3.4 IMPROVE MOBILE VERSION

Currently, using WritingTutor with a mobile phone works and has the same functionality as when accessing
it from a computer. However, as the screen on the phone is smaller than on a computer, there is less space
available for the buttons, the chat, etc. Currently, certain parts are not displayed correctly on phone screens
because of this lack of space. For instance, the buttons in the header overlap with the name "WritingTutor".
By addressing such issues, users would have a good alternative to accessing the chatbot on the laptop
and could, for example, use it while traveling or commuting. This option would be handy for practicing
writing shorter texts, such as Emails.
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CHAPTER 8

CONCLUSION

In the course of this project, the development of WritingTutor continued. By rewriting the front end in
React]s and adding additional features to improve the evaluation, the overall user experience and text
analysis were much improved.

This project has sought to determine how to design a chatbot to support vocational students in gen-
eral writing tasks. The field study and survey have clarified what aspects of the current version of
WritingTutor are helpful and which ones need improving. Namely, specific feedback and reasons for the
given assessment are essential for the user to understand why their text is evaluated in a particular way.
For instance, highlighting sentences in the written text to show the most decisive parts of the essay for the
evaluation provides the users with valuable insights into their texts. Also, with the help of the interactive
chat functionality, users can adapt the learning pace and the content taught to their personal needs and
preferences.

Additionally, this project has examined how the chatbot design influences students’ learning experi-
ence. Concluding from the evaluation, providing the user with an intuitive and easy-to-use user interface
is essential. This allows the user to focus on the task without wasting time learning how to use the chatbot.
Additionally, quick and accurate responses to the user’s input are highly valued. In the evaluation, many
participants appreciated the immediate evaluation of their essays. Finally, this project lays out possibilities
for future iterations of WritingTutor and provides insight into the considerations required when designing
a chatbot for students.

Lastly, this project has shown that chatbots can adapt to students’ requests and learning habits and
provide them with instant feedback on their texts. In the future, with better natural language processing
models, text analysis will improve, and chatbots like WritingTutor will offer a good addition for students
to enhance their writing skills.
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