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Abstract: Recent advancements in artificial intelligence technologies have
introduced innovative educational approaches, making learning processes richer
and more accessible. This study introduces an Al-supported web application that
assesses the writing of learners of Turkish as a foreign or second language and
functions seamlessly in hybrid and distance-learning settings. Within the
developed application, instructors can create writing activities for learners in
their classes, and learners can create texts using these activity guidelines and
share them with instructors. Learners’ written products are scored based on the
activity guidelines using an analytical rubric, developed through artificial
intelligence, covering form, content, and grammar. The rubric scores and
artificial intelligence feedback obtained from the evaluation are presented to
learners, who can revise their texts in line with the feedback they receive.
Instructors can mark errors in completed learner texts, add explanations, and
contribute to the system with rubric scores. In addition, the application was
developed to create a dataset that instructors and institution managers can use
when planning their teaching processes. It provides the compilation and recording
of indicators such as the number of errors in learner texts, learner vocabulary,
writing speed, word and sentence lengths on a process-based basis. It is believed
that the effectiveness and sustainability of this model, which differs from current
practices by aiming to provide a learning environment where learners and
instructors come together to teach Turkish as a foreign and second language by
taking advantage of the potential offered by artificial intelligence, will be increased
with future research.
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Yabanct Dil ve Ikinci Dil Olarak Tiirkce Ogretiminde Yazma
Becerisinin Degerlendirilmesine Yonelik Yapay Zeka Destekli Bir

Uygulama Prototipinin Tasarimi

Oz: Son yillarda yapay zekd teknolojilerindeki hizl gelismeler, egitim alaninda
yenilik¢i yaklagimlarin ortaya ¢ikmasim saglamig ve 6grenme siiveclerini daha
zengin ve erigilebilir hile getirmistir. Bu dogrultuda gerceklestirilen ¢alismanin
amaci, Tiirkceyi yabanct veya ikinci dil olarak 63renenlerin yazily iiriinlerini
degerlendirmeye yonelik yapay zekd destekli bir web tabanli uygulama modeli
gelistivmektir. Gelistirilen uygulama icerisinde 0greticiler kendilerine ait
siiflarda  yer alan O3reniciler icin yazma etkinlikleri olusturabilmekte,
ogreniciler ise bu etkinlik yonergelerine uygun olarak metinler olusturup bunlar:
dgreticilerle paylasabilmektedir. Ogreniciler tarafindan  olusturulan yazilh
iiriinler, yapay zekd tarafindan calisma kapsaminda gelistirilmis olan bicim,
icerik ve dilbilgisi boyutlarim kapsayan analitik rubrik cercevesinde etkinlik
yonergeleri dikkate alinarak puanlanmaktadir. Degerlendirme sonucunda elde
edilen rubrik puanlar: ve yapay zekd geri bildirimleri 6grenicilere sunulmakta,
ogreniciler ise aldiklar1 geri bildirim dogrultusunda metinlerinde revizyon
yapabilmektedirler. Ogreticiler, tamamlanmis Ggrenici metinlerindeki hatalart
isaretleyip agiklamalar ekleyebilmekte ve rubrik puanlamalariyla sisteme katk:
sunabilmektediv. Ayrica ogreticilerin  ve kurum yoneticilerinin  6gretim
stireclerini planlarken kullanabilecekleri bir wveri kiimesinin olusturulmasi
amacryla gelistirilen uygulama; 6grenici metinlerindeki hata sayis1, 6grenici s6z
varligl, yazma hizi, sozciik ve ciimle uzunluklar gibi gostergelerin siire¢ bazl
olarak derleyerek kayit altina alinmas: saglamaktadir. Yapay zekdnin sundugu
potansiyelden yararlanarak Tiirkcenin yabanct ve ikinci dil olarak 63retiminde
ogrenici ve ogreticilerin bir arada oldugu bir 0grenme ortami saglamay:
amaglayarak mevcut uygulamalardan farkilagan bu modelin etkinliginin ve
stirdiiriilebilirliinin ileride gerceklestirilecek arastirmalarla artirilacagina
inamlmaktadir.

Anahtar Sézciikler: Yabancilara  Tiirkce 6%retimi, otomatik metin
degerlendirme, dil degerlendirmesinde yapay zekd, yazma becerisi.

Introduction

The development of technology and the changing educational needs that come with
it have made measuring learner success more effective and accessible. This has notably
reshaped the role of web-based applications in education and initiated a transformation.
These applications focus on critical functions such as evaluating learner performance,
tracking progress, providing feedback, and personalizing the learning experience, and
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offer a more dynamic educational environment than traditional measurement and
evaluation methods. In order to overcome the limitations of traditional methods and
make the most of the innovative opportunities offered by technology in education,
integrating web-based applications into the educational process is of great importance.
In this context, storing learner data on a central platform not only facilitates measurement
and evaluation processes but also allows for the analysis of learning processes according
to individual needs and the development of personalized pedagogical strategies (Bennett,
2011; Black & Wiliam, 1998). With this approach, web-based systems not only collect
data but also become a powerful tool for the holistic evaluation and development of the
educational process by ensuring continuous improvement through the obtained data.
Thus, while learners' learning processes are supported with a more interactive and data-
based approach, academic success and individual development can be monitored in a
more transparent and measurable way. It is known that learners receiving feedback from
different sources make the learning process more effective (Shute, 2008; Uyar, 2016).
Web-based applications offer learners the opportunity to receive feedback not only from
instructors but also from peers and different field experts. In addition, today's
development of Natural Language Processing (NLP) models and innovations in artificial
intelligence technology allow learners to evaluate their written products more effectively
and to provide feedback (Koe et al., 2024; OpenAl et al., 2023).

However, some studies also include negative statements about online assessments. In
some studies, factors such as the lack of technological competence of instructors and
learners, the preference for using paper and pencil, and concerns arising from online
exams emerge as the reasons for reservations against these applications (Khan & Khan,
2019; Ocak & Karakus, 2021; Zou et al., 2021). This situation shows that the individual
characteristics of users are an important factor in the use of web-based applications. In
addition, web-based applications have been addressed in various studies in the literature
within the scope of behaviors against academic honesty, such as difficulties in ensuring
exam security and detecting plagiarism in assignments.

1.1. Academic Integrity and Web-Based Applications

The concept of academic honesty refers to the ethical rules that researchers, learners,
and educational institutions follow in the production of knowledge, the sharing of the
knowledge produced, and the measurement of success in the learning process.

The most common violation of academic rules in exams conducted to measure learner
success in educational institutions is learners cheating during the exam (Cizek &
Wollack, 2017, p. 3). In studies conducted on cheating in exams, it has been observed
that individual factors such as age, gender, intelligence, academic success, department,
and anxiety levels of individuals do not have a significant effect on cheating behavior
(Imran & Nordin, 2013; Polat, 2017). In addition, it has been stated that the importance
of the exam and inadequate supervision during the exam are factors that can be effective
in cheating behavior (King et al., 2009; Maramark & Maline, 1993). In addition, learners'
stress levels and value judgments affect cheating behavior (Barnett & Dalton, 1981).

The widespread use of the internet has played a role in the increase of plagiarism, one
of the behaviors that violate academic honesty, in learner assignments (Howard &
Davies, 2009; Scanlon & Neumann, 2002). With the Covid-19 pandemic, assignment
submissions and exams in many educational institutions around the world are being
carried out over the internet, and the necessary checks in this process cannot be carried
out due to systemic deficiencies or instructors' inadequate use of technology, and the
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number of behaviors that violate academic honesty has increased even more
(Abdelrahim, 2021; Comas-Forgas et al., 2021; Janke et al., 2021). The frequent
encounters with behaviors that violate academic honesty in online applications with
Covid-19 have led researchers to exam monitoring systems. In this direction, some
studies have used face tracking systems (Kasinathan et al., 2022), and in some studies,
microphones and users' devices have been tracked in addition to face recognition (Atoum
et al., 2017). However, some studies on surveillance applications have shown that these
applications have a negative impact on learner achievement (Alessio et al., 2018). In
addition, it is discussed whether these applications, which record images and audio in
the learner's environment and track the learner's device and/or internet browser activity,
violate the learner's privacy and therefore to what extent they are ethical (Coghlan et al.,
2021). Some researchers argue that well-designed courses inherently reduce
opportunities for cheating, thus minimizing the necessity for invasive monitoring tools
(Rowe, 2004).

1.2. Web-Based Applications for Assessing and Developing Writing Skills

Research highlights the positive impact of online tools on learners’ writing skills
(Cangal et al., 2025; Sakkir & Dollah, 2019; Shih, 2011). Some studies have explored
collaborative writing through social networks and wiki-based platforms, assessing skill
development via pre-test and post-test methodologies.

While these applications benefit learners, they do not provide instructors with
detailed metrics such as lexical diversity, sentence length, textual complexity, revision
frequency, or writing time. Consequently, dedicated tools for writing assessment are
essential. Unlike social networking and wiki-based platforms, specialized applications
allow for a more granular analysis of learner texts. Table 1 summarizes existing writing
assessment tools and their functionalities.

Turkish
Tool Type Tool Name Functions Language
Support
Detects and corrects spelling, grammar, and
WhiteSmoke punctuation errors; provides translation and No
plagiarism detection.
Ginger Detects and corrects spelling, grammar, and
Grammar unctuation errors No
Check P ’
) . Detects and corrects spelling, grammar, and
Spelling Scribens punctuation errors. No
and Detects and corrects spelling, grammar, and
Grammar LanguageTool P &8 ’ No
punctuation errors.
Checkers _
Detects and corrects spelling, grammar, and
PaperRater punctuation errors, including plagiarism No
detection.
GradeProof Uses Al tools to detect and correct spelling, No
grammar, and punctuation errors.
Duplichecker Detects spellmg an.d grammar errors and Yes
provides plagiarism detection.
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Turkish
Tool Type Tool Name Functions Language
Support
Hemingway . -
Style . Editor Helps improve text readability. No
Suggestion C p—) ] P
Tools TextExpander reates user_-custo_n_nza ¢ templates for No
specific writing purposes.
Detects spelling, grammar, and punctuation
Google Bard errors; suggests stylistic improvements; Yes
translates text.
Detects spelling, grammar, and punctuation
ChatGPT errors; suggests stylistic improvements; Yes
translates text.
QuillBot Rewrites texts, translates langgages, and Yes
generates various types of creative content.
Wordtune . Rewrites texts, suggpsts styhstlg No
improvements, and provides translations.
Detects spelling, grammar, and punctuation
Al-Based - . . "
Tools Criterion errors; provides feedback on learner writing No
and assigns holistic scores.
Al tool used in TOEFL iBT assessments;
E-rater detects spelling, grammar, readability, and No
style errors.
Detects and corrects spelling, grammar.
1 X o 9 9
Grammarly punctuation, readability, and style errors. No
.. . Detects and corrects spelling, grammar,
ProWritingAid . e ’ ’ N
rowrtmgAt punctuation, readability, and style errors. ©
Rewrites texts in an academic tone and
Writefull provides style and academic writing Yes
suggestions.

Table 1. Tools for Assessing Written Productions (as of April 2025)

A close inspection of Table 1 shows a pronounced gap in rule-based Turkish
coverage. All of the mainstream spelling-and-grammar checkers—WhiteSmoke, Ginger,
Scribens, LanguageTool, PaperRater, GradeProof—either ignore Turkish completely or
restrict themselves to interface translation; none of them analyse Turkish morphology or
syntax. The single exception in this category is Duplichecker, whose Turkish module
highlights basic spelling and agreement errors, yet offers no deeper analysis (e.g., verb-
tense choice, punctuation rationale) and produces no formative comments.

No dedicated style-suggestion utility (e.g., Hemingway Editor, TextExpander)
currently processes Turkish prose, so learners cannot obtain readability scores or
sentence-level conciseness advice in their target language.

The Al-based tools present the most encouraging—though still provisional—picture.
Large-language-model services such as Google Bard, ChatGPT, QuillBot, and Writefull
can already generate, paraphrase, or rewrite Turkish text and flag obvious surface errors.
Their feedback, however, is entirely machine-generated, delivered only to the learner,
and is not aligned with any instructor-defined rubric; diagnostic accuracy varies,
explanations are opaque, and learners cannot audit the underlying correction logic. In
sum, purpose-built, instructor-mediated support for Turkish writing remains scarce: only
Duplichecker offers rudimentary rule-based checking, no style tool handles Turkish, and
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Al-based platforms are not directly integrated into formal educational assessment
processes; moreover, their decision-making mechanisms largely operate through non-
transparent (black box) structures.

The issues highlighted in the preceding sections jointly shaped the study’s research
design. Concerns about academic integrity in online environments underscored the
necessity for a secure and transparent assessment workflow, while the documented
absence of Turkish-specific writing tools made the development of a language-tailored
solution imperative. Accordingly, the Method section details a design-based research
(DBR) process that (i) embeds an Al-mediated, plagiarism-aware feedback loop and (ii)
operationalises Turkish writing criteria through a purpose-built corpus, rule sets, and an
analytic rubric. The following pages therefore describe the successive design iterations,
ethical approval procedures, data-collection instruments, and analysis techniques
adopted in this study.

2.  Method

The model of this study, which aims to develop writing skills and track the process
by providing writing activities for learners of Turkish as a foreign or second language in
alignment with task-based language teaching, is based on the design-based research
model. Design-based research is a methodology that focuses on solving real-world
problems while simultaneously contributing to theoretical knowledge (Barab & Squire,
2004). This methodology enables the continuous improvement of learning environments
and facilitates the development of more effective educational materials through iterative
processes (The Design-Based Research Collective, 2003).

A review of the literature reveals that various tools exist for the computer-assisted
evaluation of written productions in foreign or second language teaching, particularly in
English (Burstein et al., 2004; Warschauer & Ware, 2006). However, the lack of an
automatic assessment system specifically designed for Turkish has been identified as a
significant gap in the field. Therefore, the features of similar applications were examined,
their strengths and weaknesses were identified, and a new application was designed and
developed accordingly.

2.1. Application Design
A learning environment suitable for teaching Turkish as a foreign and second language
was modeled by reviewing the literature and examining applications aimed at developing
writing skills in different languages within the scope of available technological
resources. The operational process of the developed model is illustrated in Figure 1.
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emg The instructor Aclassis The instructor shares Learners register to
- - registersin the | created for the the class link with the the system via the
Creating system. tutorial learners. link.
Classes |
B _
/ ¢ No
= The instructor!res‘e.archer Learner creates a The learner's written
Creating creates t_h? writing —»/ written product for product is given feedback
Writing activity. the activity. by the Al.
Activities

Is the learner
satisfied with
the written
product?

Quantitative data of the
written product is ————

recorded in the system.

system. text. ended.

Learner errors The instructor The activity is
are saved in the 4——{ evaluatesthe [€¢—— ¥ 4+—VYes

Figure 1. Process Flowchart of the Designed Model

The process flowchart in Figure 1 outlines the operational steps of the designed
system. The first step in this process involves the instructor registering in the system.
Once the instructor completes registration, a classroom is created, and the instructor is
provided with a unique registration link accessible from their panel. The instructor
shares this link with learners, enabling them to register in the application. As a result
of these steps, a user group consisting of both the instructor and learners within the
same class is formed.

The second step of the process involves the creation of writing activities and the
learners’ production of written texts for these activities. At this stage, learners generate
texts based on the provided activity guidelines. Once a learner submits a text, the
system automatically extracts the following data:

+ Total word count in the text

¢ Number of unique words in the text

+ Total number of sentences

* Total number of paragraphs

* New words introduced compared to previous texts and their count

* Punctuation marks used in the text

* Verb usage (categorized separately for Al and A2 levels)

* Noun usage (categorized separately for Al and A2 levels)

* Preposition and conjunction usage (count for each preposition and conjunction
displayed)

» Usage rate of key vocabulary from the activity guidelines

* Average word length and average sentence length

+ Total time spent writing the text

* Number of revisions made by the learner

*  Al-supported rubric scoring of the text

* Al-generated corrective feedback on the text
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Once the learner submits the text, it is sent for analysis to an Al model supporting the
Turkish language, specifically the GPT model (GPT-4-0613 by OpenAl was used during
the prototype phase). The response from the Al is stored in the system and displayed on
a dedicated learner interface, allowing the learner to review their text and make revisions
if necessary. Each version of the revised text is separately stored in the system.

The final step of the writing process involves the instructor reviewing the submitted
text, assigning a score, and marking errors, ensuring both human and Al-driven
evaluation are integrated into the assessment process.

During the development of the application, a corpus was created to identify nouns,
verbs, conjunctions, and prepositions in learner’s texts. Additionally, a user interface was
designed to enable both learners and instructors to interact with the application and
perform various tasks seamlessly.

2.2. Corpus Development Based on Language Proficiency Levels

The designed application aims to automatically identify nouns and verbs in learner
texts and classify them according to their proficiency levels. To achieve this, a corpus
was developed to enable the system to detect nouns, set phrases, and verbs within texts.

Since the initial implementation of the system was planned for A1 and A2 level
learners at Hacettepe TOMER, the Istanbul Turkish Coursebooks for Foreigners—Al
(Boliikbag et al., 2023a) and A2 (Boliikbas et al., 2023b)—were used as reference
materials. The verbs and nouns found in these coursebooks were extracted from the
vocabulary lists provided at the end of each unit.

To enhance the accuracy and reliability of identifying and classifying verbs based on
proficiency levels, the extracted root verbs were conjugated for each verb tense and
personal pronoun in both affirmative and negative forms. These conjugated forms were
tagged with their corresponding tense, proficiency level, and unit information, allowing
for precise classification of verb usage in learner texts.

The developed corpus consists of:

. 1,417 nouns

e 25 set phrases

. 19,289 verbs, including:

* 317 root verbs

. 18,972 conjugated verb forms

In total, the corpus contains 20,731 linguistic elements, serving as a foundational
resource for the system's text analysis and evaluation processes.

2.3. Development of the Application Interface

The design of interfaces in learning applications significantly influences learner
motivation and engagement (Lewis et al., 1998). Therefore, ensuring an interface design
that is both intuitive and accessible is crucial for providing an effective learning
experience.

A clean and user-friendly interface enables learners to navigate the application with
ease (World Wide Web Consortium, 2024). One of the key factors contributing to user-
friendliness is color selection (Faghih et al., 2013). To enhance readability and usability,
hover effects were implemented to change button colors when the cursor is placed over
them (Sklar, 2012, p. 475). Additionally, dark text on a light background was chosen to
improve content readability (Sklar, 2012, p. 197).
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Upon logging into the system, learners encounter a learner panel on the homepage,
which allows them to track their activities and performance within the application. The
learner panel page is illustrated in Figure 2.

. B aneiim [ o

Tirkge Yazma

Yeni ve Eski Etkinlikler
Bu sayfada etkinlikleri ve
etkinliklerden aldigin puaniar
gérebilirsin.

Orenici Araglar

& [
sézciik Destok
Havuzum Mesajlarim

Verills Tarihi
Ekim 30, 2023

Ogrenici 3

PANELIM Yeni Etkinlikler
PUAN GEGMIi§iM
iSTATISTIKLERIM

Yeni etkinlikleri burada garebilirsin.

E-posta Génderme

Figure 2. Learner Panel Page

Below, Figure 3 presents the score table page, where learners can view the evaluation
results of their written texts.

Panelim oty [ o

Etkinlik Bilgileri
Bu saytda gegmiy etcinbiied ve toskak

Odretici Araglan

B B =20

Bldn Etkindikher

vy oy = Ievliben ek romire e Beoeia ee bkt

. TP iy Ol B 1 L 15hrii &
Oprassic o SRR ¥ florn 7123 1 -potEn Ganderme
Lrgminae

Figure 3. Score Table and Progress Graph in the Learner Panel

The instructor panel includes links that allow instructors to view their class lists and
access learner-written productions. Instructors can navigate through the panel pages to
access the class list, where they can view the data of a selected learner, or they can list
activities to check the status of learner submissions for each activity. The instructor panel
page is illustrated in Figure 4.
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Panelim

Etkinlik Bilgileri

Bu sayfada gegmig etkinlikleri ve
taslak halindeki etkinlikleri
gérintileyebilirsiniz.

] [

Ogretici Araglan

m & Yeni Etkinlik (& DestekTalepleri

BUtdn Etkinlikler

Siz veya aragtirmaci tarafindan olugturulan etkinlikler, tarih sirasina gore burada yer almaktadir.

Etkinligi Olugturan Olugturulma Tarihi Etkinlik Ad .
Ogrenici Kadir COSKUN 14 Subat 2024 Ulkemi Tanitiyorum Etkinligi
Erigiminde (Aragtirmaci) HU TOMER Al-1 Gortntile
Etkinligi Olusturan Olusturulma Tarihi Etkinlik Ad n
Ogrenici Kadir CO$KUN 2 Ocak 2024 Gezi Yazisi Blogu Etkinligi
Erigimincie (aragtirmact) HU TOMER Al-1 Gorintile

Sinif Bilgileri

sinifniza ait bilgileri

gorintileyebilir ve yeni 6grenici

ekleyebilirsiniz.

Figure 4. Instructor Panel Page

Below, Figure 5 illustrates an example of a class list from the instructor panel. In this
section, instructors can view the names of learners enrolled in their class and access
individual learner data. This feature allows instructors to monitor learner participation
and track their progress throughout the learning process.

Ogretici Araglari

& YeniEtkinlik

Ogrenici Listesi

Sayfada 20 v kayit goster

Profil Fotografi

Profil fotografi yok

Profil fotografi yok

Sgrenici listeniz asagida yer almaktadir.

Ad soyad

Anderson Gustavo
Belirtilmemis

4 Yazisayisi

Hendz hig yazisi yok

Arshia Jalali
Belirtilmemis

Toplam 4 yazisi var

Ara:

Puanlar Son Girig Tarihi

2gln énce

23 saat énce

Figure S. Class List Page Visible to Instructors
The writing activities page provides the necessary guidelines for learners to compose
texts that align with the assigned tasks. Through this page, learners can complete their
writing activities and submit their texts to the system. Instructors, on the other hand, can
use this page to view a list of learner submissions for a specific writing activity.
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A sample writing activity page containing the activity guidelines and a list of
submitted learner texts is illustrated in Figure 6.

"E-posta Génderme” Etkinligine Gonderilen Ogrenici Metinleri
Konu

Annenizden size bir e-posta var. Bu e-postaya bir cevap yazin.

“Merhaba Kizm/oglumn,
Nasilsin? Biz gok iyiyiz ama seni ézlyoruz.
Tarkiye'de hayat nasil? Neler yapiyorsun? Her gin okula gidiyor musun? Derslerine iyi gals.
Yeni arkadaslann var mi? Onlar nereli? Nasil insanlar? Okuldan sonra neler yapiyorsun? Seni Gok merak ediyoruz. Litfen bize anlat.
paran var mi? Ankara'da hayat pahall miz Odan nasil? Gok soru soruyorum Glnkd senin orada hayatin nasil, gok merak ediyorum.
vaz tatilinde seni bekliyoruz Herkes sana selam soylayor. Seni ok oplyorum.

Annen”

Anahtar Sdzclkler

anne, baba, okul, gidiyor, para, selam, arkadas, ev, kal, ders, Ankara

[# Etkinligi Duzenle

Ogretici Ad Odevin Verilig Tarihi
Kadir CO$KUN 30 Ekim 2023

Odevin Teslim Tarihi

Grup Adi )
o HU TOMER Al-2 12/1/2023 - 09:00

: & B
Tamamilandi 7 Haziran 2024 Marah Ankara'daki Hayatim
HO TOMER Al-2 »
Metni
‘Gorantale
*kk *kk il Bigis Pucr
Bigimsel Puan igerik Puam

Figure 6. Page Containing the Content of a Writing Activity and a List of Submitted
Learner Written Productions

To prevent plagiarism in learner-written texts, two primary measures have been
implemented in the text creation interface.

First, if learners attempt to switch to a different tab or application during the writing
process, the page is automatically closed. Additionally, the system does not allow texts
copied from external sources to be pasted into the writing interface.

Furthermore, word suggestions on smartphone keyboards are disabled while
composing written responses. For users accessing the system via computers, specific
security measures have been put in place to prevent modifications to the source code.

Lastly, to detect users who copy and paste text despite these precautions, a typing
speed detection function has been integrated into the application. If a user types at a
speed of one or more characters per second, the system alerts instructors, enabling them
to review the text for potential plagiarism.

2.4. Ethical Principles

This study did not require ethics committee approval as it did not involve the
participation of human subjects or living organisms.
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3. Evaluation of Learner Texts

The evaluation process for learner texts begins the moment a learner submits their
text to the system. The initial assessment is generated by the Al model and is typically
provided to the learner within approximately 30 seconds.

Considering that learners may wish to revise their texts based on the feedback
received, they are allowed to edit and resubmit their texts up to three times. This iterative
process aims to enhance their writing skills by enabling them to refine their work through
guided revisions.

3.1. Text Evaluation Rubric

In evaluating written products, criteria such as the content, structure, and grammatical
compliance of the text, as well as, if written in handwriting, the page layout and legibility
of the letters, play a crucial role. Since many factors influence this evaluation process,
analytical scoring is considered more accurate and detailed than holistic scoring, where
a single overall score is assigned based on an impression of the text as a whole (Ghalib
& Al-Hattami, 2015). Therefore, analytical rubrics were preferred to make the evaluation
more transparent and measurable by defining detailed evaluation criteria and scoring
each aspect separately.

Rubrics provide the opportunity to assess different features of the text based on
predetermined criteria, allowing a more nuanced understanding of the learner’s
performance. As Wiseman (2012) highlights, analytical rubrics offer more precise
feedback by focusing on specific components of writing, which in turn helps evaluators
identify the strengths and weaknesses of learners in greater detail. This analytical
approach supports a more effective evaluation process by emphasizing the
developmental progress of the learner.

In the designed web-based application, since the learner texts are written in an
electronic environment, criteria such as page layout and legibility of the writing are
ignored, and a rubric was prepared in this context by focusing on the content, formal
order and grammatical compliance of the text. The prepared rubric is given in Table 2.

(2 points)

Scoring Item No and . . Acceptable (2 Sufficient (3 or 4
Type Description Insufficient (1 point) points) points)
The text does not The text includes a The text includes a
1. The text has a include a title. (1 title, but it is not title that is aligned
title. point) aligned with the with the content. (3
content. (2 points) points)
2. The text is The text is not The text is divided The text is properly
formally divided into into paragraphs, but divided into
structured. paragraphs. (1 point) the divisions are not | paragraphs. (3 points)
Form made appropriately.

3. The text is
appropriately
organized.

The content is not
properly ordered, and
no meaningful
connection is
established between
paragraphs. (1 point)

The content is mostly
ordered appropriately,
and a meaningful
connection is
established between
paragraphs; however,
some deficiencies

The content is
presented in the
correct order, and a
semantic relationship
is established
between paragraphs.
(3 points)
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Scoring
Type

Item No and
Description

Insufficient (1 point)

Acceptable (2
points)

Sufficient (3 or 4
points)

and/or mistakes are
present. (2 points)

Content

4. Sentences are

Sentences are

Sentences are

Sentences are clear

clear and complex and difficult generally and easy to
understandable. to understand. (1 understandable, but understand. (3 points)
point) some parts cause
confusion. (2 points)
5. Provided None of the provided | Some of the provided All of the provided
keywords are keywords are used in | keywords are used in | keywords are used in
used. the text. (1 point) the text. (2 points) the text. (3 points)

6. The content
is relevant to
the given topic.

The text is unrelated
to the given topic. (1
point)

The text is partially
related to the given
topic. (2 points)

The text is fully
relevant to the given
topic. (3 points)

7. The learner's

written product

is of sufficient
length.

The text is too short
and does not
adequately cover the
topic. (1 point)

The text is of
sufficient length but
does not fully cover
the topic. (2 points)

The text is long
enough to fully cover
the topic. (3 points)

Grammar

8. Punctuation
marks are used

Punctuation marks
are used incorrectly

Punctuation marks
are mostly used

Punctuation marks
are used correctly

correctly. throughout the text. correctly, but some throughout the text.
(1 point) errors are present. (2 (3 points)
points)
9. Capitalization is used Capitalization is Capitalization is used

Capitalization is incorrectly mostly used correctly, | correctly throughout
used correctly. throughout the text. but some errors are the text. (3 points)
(1 point) present. (2 points)

10. Word Inappropriate or Words are generally Word choices are
choices are meaningless words meaningful and appropriate
appropriate. are used in the text. appropriate, but in throughout the text.

(1 point) some places better (3 points)
word choices could
have been made. (2
points)

11. Word There are many Word spelling is Word spelling is

spelling is misspelled words in mostly correct, but correct throughout

correct. the text. (1 point) some misspellings are the text. (3 points)

present. (2 points)

12. Verb tenses
are correctly
selected and
conjugated.

Verb tenses are
incorrectly selected
or conjugated. (1
point)

Verb tenses are
mostly correct, but
some errors are
present. (2 points)

Verb tenses are
correctly selected and
conjugated
throughout the text.
(3 points)

13. Suffixes are
attached to
words correctly.

Suffixes are mostly
attached incorrectly.
(1 point)

Suffixes are mostly
attached correctly, but
some errors are
present. (2 points)

Suffixes are correctly
attached to words
throughout the text.
(3 points)

14. Subject-
verb agreement
is correct.

Subject-verb
agreement is
incorrect. (1 point)

Subject-verb
agreement is mostly
correct, but some
errors are present. (2
points)

Subject-verb
agreement is correct
throughout the text.

(3 points)

253




DESIGN OF AN AI-SUPPORTED PROTOTYPE APPLICATION FOR ASSESSING WRITING SKILLS

IN TURKISH AS A FOREIGN AND SECOND LANGUAGE

Scoring Item No z‘md Insufficient (1 point) Accep‘table 2 Sufﬁcie‘nt (Bor4
Type Description points) points)
15. The learner No newly learned Some newly learned | Newly learned words
has words are included in words are included, are included and
incorporated the text. (1 point) but they do not meaningfully
newly learned significantly contribute to the
words into the contribute to the content. (4 points)
text. content. (2 points)
16. The learner No newly learned Newly learned Newly learned
has language structures language structures language structures
incorporated are included in the are included, but they are included and
newly learned text. (1 point) do not significantly meaningfully
language contribute to the contribute to the
structures into content. (2 points) content. (4 points)
the text.
Total 16 32 50
Score

Table 2. Text Evaluation Rubric

Table 2 shows the evaluation rubric, which includes 16 items classified under three
different classifications: formal, content, and grammar, with three different scoring
options: insufficient, acceptable, and sufficient. There are 3 items for the formal
evaluation of the text, 4 for the content evaluation, and 9 for the grammatical evaluation.
The prepared rubric was arranged to round the maximum score obtained from 16 items
to the nearest decimal place to make the obtained scores easier to evaluate. With this
arrangement, the highest score that can be obtained for the 15th and 16th items in the
rubric, where the situation regarding the language learning process is scored, was
changed from 3 to 4. Thus, the highest score that can be obtained in the developed rubric
was updated to 50.

3.2. Evaluation of Learner Texts Using Artificial Intelligence

One of the important changes in education is the integration of artificial intelligence
into educational processes. Artificial intelligence can provide learners with a customized
learning experience through learning management systems, adaptive learning platforms
and assessment tools. Artificial intelligence can guide instructors in understanding the
individual learning needs of learners and developing more effective teaching strategies.
For this reason, artificial intelligence has the potential to increase the quality of education
if used correctly and effectively.

The role of Al in evaluating learner texts relies on Natural Language Processing
(NLP) algorithms and machine learning models that analyze both grammatical structures
and content within texts. Al-based text analysis identifies lexical diversity, sentence
structures, and overall content, enabling the system to assess texts based on various
criteria and generate reports for instructors. This enhances the efficiency and depth of
text evaluations, allowing instructors to review the same text more comprehensively in
shorter duration.

Although AI enables the rapid evaluation of large volumes of data, ensuring
reliability and validity in large-scale automated scoring requires clearly defined criteria.
For this reason, in this study, Al scoring was strictly limited to the rubric items. However,
item 15 and item 16, which assess newly learned vocabulary and grammatical structures,

254



were excluded from the Al-based pre-evaluation, as Al cannot reliably score these

aspects.

An example of Al-generated feedback on a learner's text is presented in Figure 7.
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Metin Degerlendirmesi

Odretici Deg

Yapay Zeka Giktisi

Yapay Zeka Deg

ANV

M1. 1M2. 2M3. 2M4. 3M5. 3M6. 3M7. 2M8.

3M9. 3M10. 2M11. 2M12. 2M13. 3M14. 2Turkge geri bildirim: Merhaba Mariyam, yazir

RUBRIK CEVAPLARI

BIiGIMSEL

Metnin bir bashgi vardir.

Yazi bigimsel olarak diizglindiir.

! |

E |

ICERIK

Climleler agik ve anlagiirdir

Verilen anahtar sézciikler kullamilmigtir.

2 |

E |

Brenicinin yazih lriiniiniin igerigi yeterli
uzunluktadr,

3

DiL BiLGIsi (MEKANIK)

Metin uygun bir sekilde
yapilandinimistir.

|2

Verilen konuya uygun bir igerik
yaznimistir.

|3

isaretleri dogru

Kk harfler dogru

in segimi dogrudur.

2 |

E |

E |

iiklerin yazimi dogrudur.

Gzne yiiklem uyumu dogrudur.

E |
Yapay Zeka Gorlgi

Rusga geri bildirirn: Tipsmer, Mapuass, 2

Zaman kipleri dogru segilmis ve
gekimlenmistir.

[z |
Ggrenici yeni Sgrendigi sdzciiklere bu
metinde yer vermistir.

sézciiklere gelen ekler dogru yazilmistir.

Ogrenici yeni 5grendigi dil yapilanina bu
metinde yer vermistir.

| Bu degeriendime yapay zeka aragar |

| Bu degeriendimme yapay zeka araglar |

Tirkge

padary. O;

stostenTue, M woTOpase TeBe
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BAHERRI HENOTOPACE C108, BYTH B 310N

Tacxe s mpemsann. B nezon 310 xopomee scce, Mosoen!

Puanlar

Bigimsel

ey

Puanlama Agiklamasi
Bigimsel

¥ sirbaghkyok.

‘Yazin bigimsel olarak glzel gérintyor
ama daha iyi olabilir.

- Paragrafiara daha gok dikkat
edebilirsin,

Yazinda siralama glzel ama daha Iyl
olabilir.

= Yazini tekrar oku ve ciimielerin
‘sirasini kontrol et.

icerik

8 4 4

igerik

Dil Bilgisi

*k il

Dil Bilgisi

daha lyisini yapabllirsin.

+/ Yazndaanahtar sézcikier var.

1 yanig

yapiyorsun.

™ sézciikleri bazen yanhs yaziyorsun.

+ vamn gkl

Yazn yeterii uzunlukta. Gok uzun
veya lisa degil.

L. sesiyorsun veya yanhs yanyorsun.
- Dogjru zaman eklerl igin "séacdk
Listesi” butonunu kullanabilirsin.

" ekler] bazen yanhs yaziyorsun.

Biyik kiglk harfleri kullonmada
baganlisin.

‘Camielerinde dogru sézcikleri
segiyarsun.

‘sézcaklerl dogru kiglye gére

+/ yazyorsun (benim kalemim, sen

okula gidiyorsun gib).

Figure 7. A score and feedback generated by Al for a learner's written product, as
seen on the administrator page (a) and front page (b)
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Figure 7 presents how Al-generated evaluations of a learner's written production are
displayed within the back-end system and how these evaluations are presented to learners
and instructors on the front-end interface.

The feedback generated by Al in Turkish is also translated into the learner’s native
language, as specified during their registration in the system. Given that Al-generated
feedback may include complex grammatical structures, providing learners—especially
those at the beginner level—with feedback in their native language is considered a
beneficial feature to enhance comprehension and learning outcomes.

3.3. Instructor Evaluation of Learner Texts

The second and final stage of assessing learner-written productions involves
evaluation by the instructor of the class in which the learner is enrolled. At this stage, the
instructor can identify and mark errors within the learner's text and provide
individualized feedback for each mistake. Additionally, using the prepared rubric, the
instructor can assign a score to the text and offer further feedback based on the evaluation
criteria.

The pages illustrating these evaluation steps are presented in Figure 8.

Selam Anneci[Jllll,

Umarim siz ve |baba ivisiniz. Ben burada Ankara'da okula gidiyorum. Okul ¢ok iyi, dersler de ilging. Arkadaglarimla
birlikte evde kahyorum. Paranm veterli oldugunu diisiiniiyorum. Herkes burada ¢ok cana valan. [EESTIzanuanmig

BIEESAl, size ve [Babayal — bim .

Dilbilgisel Hata
babama

Bana gonderdiZin postal m.

Sevgiler,
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Metin Degerlendirmesi AV oA

Odretici Degerlendirmesi Yapay Zeka Degerlendirmesi

Yazma Rubrigi Puanlan
Siniftan sorumlu Gdretici tarafindan yazma gérevininin dederlendirilmesi amaciyla kullamilacak alanlardir

BIGIMSEL
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Yetersiz (1): Metinde bir baglik yer almamaktadir.
Kabul Edilebilir (2): Metinde bir baghk mevcuttur ancak baghk igerik ile uyumsuzdur.
Yeterli (3): Metinde bir baghk vardir ve metin igerigi ile uyumludur.
O1 Oz @3
Yaz bigimsel olarak diizgiindiir.
Yetersiz (1): Metin, paragraflara aynlmamistir.
Kabul Edilebilir (2): Metin, paragraflara ayninigtir ancak bu paragraflamalar dogru sekilde yapilmamigtir
Yeterli (3): Metin uygun sekilde paragraflara aynlmigtir.
01 D2 @3
Metin uygun bir sekilde yapilandinimigtir,
Yetersiz (1): Metindeki igerik uygun sekilde siralanmarmig ve paragraflar arasinda bir baglanti kurulmamistic

Kabul Edilebilir (2): Metindeki igerik gogunlukla uygun sekilde siralanms ve paragraflar arasinda anlam iliskisi kurulmusgtur ancak bazi yerlerde
eksiklikler ve/veya yanlislar vardir.

Puanlar

Bigimsel icerik Dil Bilgisi

kK L 8 4% L8 ¢ i

Puanlama Aciklamasi

Bigimsel icerik Dil Bilgisi

Baslik var ve kenu ile uyumlu. % Yazin ¢gok kisa. Daha uzun Bazen dogru sézcikleri
yazabilirsin. segemiyorsun.

Paragraflara dikkat ediyorsun ve

dogru sekilde paragraf Yazini okumak ve anlamak kolay Sézciikleri bazen yanhs

yapiyorsun. ama daha iyisini yapabilirsin. yaziyorsun.

Yazinda ciimelerin sirasi glzel. Yazinda anahtar sézciiklerin bir Ekleri bazen yanlis yaziyorsun.
kismi yok

Bu metinde yeni s6zciikler var
Yazin etkinlik konusu ile biraz ama daha iyi olmasi gerekiyor.
iligkili. Daha iyisini yapabilirsin.

Bu metinde yeni dil bilgisi

(araramar) varlar uar ama

Figure 8. The content of a student's written product (a), the scores given by the
instructor (b), and the display of the scores on the front page (c)

Similar to Al-generated evaluations, the scores provided by instructors are displayed
using a five-tier rating scale (represented by stars) for each scoring category. This
visualization aims to make the evaluation process more intuitive and easier to interpret
for learners.

Once the instructor's evaluation is completed, the assigned scores and feedback
become accessible to learners. To avoid confusion on the interface, the Al-generated
evaluation results are removed from the front-end display after the instructor's
assessment is finalized.

Additionally, once an instructor has evaluated a text, the learner loses the ability to
edit it, ensuring that both the instructor’s assessment and the original learner submission
remain intact and preserved.
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Conclusion

This study aimed to design a usable model for improving writing skills in learners of
Turkish as a foreign or second language. A review of the literature revealed that similar
applications exist for languages such as English, but no equivalent tool was available for
Turkish. Therefore, the proposed learning environment addresses a real need in Turkish
language instruction.

The operational process of the application begins with the instructor registering,
creating a class, and inviting learners to join. Learners then produce written texts for
writing activities, which are subsequently evaluated and scored by the instructor. The
artificial intelligence model analyzes learner texts and provides feedback, contributing
to developing learners' writing skills and providing effective evaluation opportunities for
instructors.

Among the points considered in the application design are the creation of a corpus
according to language levels, using a detailed rubric to evaluate learner texts, and
providing feedback through artificial intelligence. These elements improve the learning
experience by providing personalized feedback to the learner and effective evaluation
tools to the instructor. All written products written by the learner during the process,
changes made to their written products, feedback received for each written product,
scores, and other quantitative values are stored in the system and made accessible to both
the learner, the instructor, and if deemed necessary, institution administrators. By storing
learners' data, it is possible to track their development during the process and observe
their status more easily than other learners in the same class.

As a result, the designed learning environment offers an effective model for
developing learners' writing skills. It provides a learner-centered learning experience
suitable for today's technology. Although this study was limited to the design and
development of the application, the prototype obtained has created a useful starting point
for future research by revealing the basic building blocks. It is thought that the fine-
tuning process of the model will be a critical step in increasing the accuracy of text
evaluations performed by artificial intelligence and in analyzing the criteria related to
newly learned words and language structures more reliably. It will be of great importance
for future studies to experience this application with learners at different language levels,
to examine its usability by instructors and learners in detail, to analyze the pilot
application results and user feedback, to enrich it in terms of comparatively addressing
the consistency between artificial intelligence and human evaluation, and to support it
with an in-depth examination of technical issues such as data security and scalability. In
addition, the fact that the current prototype has not been tested in real educational
environments requires a comprehensive evaluation of instructors' adaptation, user
experience, and long-term learning outcomes. Such comprehensive studies demonstrate
that the developed prototype can provide valuable contributions to integrating the
prototype into educational processes and developing learners' writing skills by revealing
its effectiveness in teaching Turkish as a foreign and second language from a broader
perspective.

Abbreviations
Al Artificial Intelligence
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NLP: Natural Language Processing
DBR: Design-Based Research
GPT: Generative Pre-trained Transformer

TOEFL iBT: Test of English as a Foreign Language — Internet-Based Test
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