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Introduction. Using Natural Language Processing (NLP), an Automated
Question Generator can produce precise and pertinent questions from various
input formats like text, structured databases, or knowledge bases. NLP, a subset
of Artificial Intelligence (AI), concentrates on facilitating human-computer
interaction by understanding and deciphering spoken and written language. The
central objective of NLP is to comprehend and extract meaning from written
or textual content in natural languages. This initiative employs NLP to generate
questions for computer-based exams, educators, and students gearing up for
competitive assessments. The goal is to streamline the process of crafting and
adjusting Multiple-Choice Questions (MCQs) while establishing a valuable
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repository of questions for educational purposes. Consequently, the project
ensures that the MCQs encompass fitting questions and choices aligned with
the learning objectives and the relevance of the covered subjects. The utility of
an automated question generator spans across diverse domains, encompassing
Massive Open Online Courses (MOOCSs), objective question formulation, search
engines, automated assistance systems, customer interaction chatbots, and mental
health evaluation in healthcare. Nonetheless, it’s worth noting that the manual
creation of meaningful and pertinent questions still demands time and dedication.

Developing questions for educators and students preparing for competitive
exams is a challenging endeavor. The current method involves manual question
creation, which is time-intensive and demands considerable human labor.
Consequently, there’s a growing demand for a system capable of efficiently and
swiftly generating questions with minimal human involvement.

The process of manually crafting test papers and quizzes consumes significant
time for educators, professors, and tutors alike. Similarly, students invest
considerable time in assessing their own comprehension and knowledge. [1]

Literature Review. To summarize the articles related to the proposed work on
applying NLP and machine learning models in the education sector, a literature
survey was conducted. Here are the key points from each article:

In a paper by Ankita, K. A. et al., the complexity of Part-of-Speech (POS)
tagging is discussed, particularly the computational levels involved in determining
POS tags. The study emphasizes simplifying POS labeling complexity through the
utilization of Hidden Markov Models (HMM) and proposes integrating Named
Entity Recognition (NER). Despite the abundance of POS taggers, researchers
continue to seek methods that are less labor-intensive and less susceptible to
complexities. Unlike single-word-based methods, HMM-based taggers ascertain
tags on a sentence level.

Aleena et al. implemented a question generation system that focuses on
natural language understanding and processing. Their system conducts data
preprocessing, extracts crucial phrases, and employs natural language processing
methods. It can produce question papers from text, documents, or PDF files
through processes like stop word removal, key phrase extraction using the TF-
IDF algorithm, verifying term presence on Wikipedia, generating question triplets
via WordNet, and ensuring input clarity.

In a paper by Onur et al. proposed a rule-based methodology for automating
question generation. Their approach considers both syntactic and semantic
structures of sentences to create thorough questions based on word semantic
roles, the system employs layouts or rules grounded in dependency, named-
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entity recognition (NER), and semantic role marking (SRL). Chunking is used to
determine whether to generate «whoy» or «whaty questions.

Priti et al. The discussion focused on generating questions according to
Bloom’s taxonomy. Their method encompasses data preprocessing, involving
feature extraction and Stanford POS tagging. It includes syntactic and semantic
analyses to examine structures and identify named entities. Appropriate «WH»
question words are mapped to the pre-processed text, and questions are generated
accordingly.

Overall, these articles propose different methodologies and techniques for
automating question generation in the education sector using NLP and machine
learning approaches.

The researchers have focused on developing NLP applications associated with
the generation of question papers and multiple-choice questions. They propose
the development of a model that considers object-based learning and Bloom’s
taxonomy to generate questions. Additionally, they have developed a web-based
application that can generate multiple-choice questions based on the input of a
text or paragraph. The application also assesses the test scores, provides results,
and displays the correct answers to the participants.

Model Design. Feature engineering refers to the process of extracting
features from raw data and converting them into formats suitable for machine
learning (ML) models. A common technique for feature engineering in natural
language processing (NLP) is the bag-of-words approach, which simplifies
the representation of a text document based on word count statistics. A typical
framework used in supervised classification problems is depicted in the provided
figure. This framework involves two phases: training and prediction. In the
training phase, feature sets are generated by a feature extractor. These feature sets,
along with corresponding labels, are utilized by the machine learning algorithm
to build the model. During prediction, unseen inputs are processed by the same
feature extractor to generate feature sets, which are then fed into the model for
label prediction.

NYAI also includes a syntactic
dependency parser that allows for
navigating the tree structure of parsed
sentences. This parser is capable of
identifying sentence frontiers and
iterating through noun phrases or . CLLTITD
chunks. Named Entity Recognition

(NER) is also a significant task in Figure: The framework for preside over
stratification. Image is sourced from.
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NLP, and project (NYAI) offers features to recognize and categorize named
entities, including organizations, individuals, locations, temporal expressions,
and monetary figures. The library categorizes named entities based on their
characteristics and assigns them to different classes.

Evaluation and Performance analysis. Upon inputting the text paragraph and
clicking on the «Generate question» button, the code executes in the command
prompt, as illustrated in the provided figure. For instance, if a brief paragraph is
entered, it will be divided into sentences to produce questions for each sentence.

| Two types of questions are generated:

oulcoloor multiple-choice and fill-in-the-blank

= - questions. Sentence segmentation 1is
» -

facilitated using the NLTK package,
it appears there might be a typo in
query. The package commonly used
for natural language processing tasks
@ is NLTK (Natural Language Toolkit).
To generate valid distractors along with
the correct answer for the generated
questions, the Sense2vector package is
employed. It extracts keywords from
each sentence and identifies related
words to generate distractors solely

-

AAAAA

from that paragraph.
The  questions are  making
= = constructed based upon the keywords

E S identified within the paragraph.

— - Results and discussion. It is
C B V described that the educator can use a
e dropdown menu to select a subject for

which they want to generate questions.

Users have the option to input paragraph

text, with the flexibility to include
B ) multiple paragraphs if necessary.

o B e Upon selecting the «Create (Generate)
- y questions» button, the system produces

e - questions derived from the input

S and subsequently stores them in the

. database.

AAAAA

pamemen—
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After generating the
questions, the educator is A
redirected to the question ) s o womer
paper list page, where B b —
they can demonstrate
the automated questions
generate. The file includes
information such as the
subject and the date and
time when the questions =
were generated. Different question types are available, including multiple-choice
questions (MCQs), fill in the blanks.

The question column in the question paper list displays the generated questions,
and the options column includes the answer choices, consisting of one true answer
and three obstructions. The correct answer column indicates the correct answer
for each question.

The photos given above are provided to illustrate the process of question
generation, although the details of these figures are not mentioned in the text.

Conclusion and Future Scope. Generating questions from text has
demonstrated its value across different fields, yet the manual approach is both
time-consuming and costly. To tackle this challenge, a system has been created,
accessible via web and desktop platforms, offering functionalities tailored for
generating multiple-choice questions (MCQs) and fill-in-the-blank questions.
The main goal of this application is to furnish an automated question generator
according to NLP techniques.

The approach not only facilitates analysis itself for students by generating
questions but also finds utility in the educational field for generating assessment
test papers. The generated questions are presented to students along with
their corresponding answers, serving as practice tests for assessment. It can
be particularly beneficial for students preparing for competitive exams, as it
generates questions for practice and preparation.

This work can be expanded further to include the generation of paraphrasing
questions, descriptive questions, and the overall generation of question papers
encompassing different types of questions. Additionally, there is scope for
exploring the incorporation of automated answer validation systems to authenticate
responses and furnish results to students, thereby enriching the functionality and
practicality of the tool.

of them include the meaning of that word in it.

Test savollari

Abrorbek Ibrokhimov 20 10 30 ball
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PE3IOME

Avtomatik savol yaratuvchining magsadi berilgan matndan tabiiy tovushli, semantik jihatdan to‘g‘ri
va grammatik jihatdan izchil bo‘lgan yangi savollar yaratishdir. Xulosa va parafraz kabi boshqa til
yaratish vazifalaridan farqli o’laroq, bu tizim javob talab giladigan savollarni yaratishga qaratilgan. U
bir nechta tanlovli savollarni yaratish uchun yuqori sifatli chalg’ituvchilardan va samarali savollarni
yaratish usullaridan foydalanadi. O‘qituvchilar ushbu tizimdan to‘g‘ri javoblar va chalg‘ituvchi vositalar
bilan ko‘p tanlovli baholash savollarini tuzib, o‘quvchining fan bo‘yicha tushunchasini tezkor baholash
uchun foydalanishlari mumkin. Ushbu yondashuv, shuningdek, o’quvchilarga mavzu bo’yicha o’z
tushunchalarini baholashga imkon beradi. Model, aynigsa, ta’lim sohasida test ishlarini yaratish uchun
foydalidir. O’qgituvchilar tizimga bir yoki bir nechta paragraflarni nusxalash va joylashtirish orqali osongina
savollar yaratishi mumkin. Python dasturlarini tabiiy til asboblar to’plami yordamida yozish mumkin, u
matnni qayta ishlash kutubxonalarini tokenizatsiya, tahlil qilish, lemmatizatsiya, qismlarga ajratish, Nutq
qismlari belgilarini belgilash va stemming kabi vazifalar uchun funktsiyalar bilan ta’minlaydi. Matn tabiiy
tilni qayta ishlashning turli usullarida, jumladan, muhim ma’lumotlarni aniqlashga yordam beradigan
mavzuni modellashtirishda hal qiluvchi rol o’ynaydi. Olingan muhim yoki ko’rsatma matni asosida
savollar ro’yxati tuziladi. Turli xil savollarni yaratish usullari odatda kim, qachon, qaerda, nima uchun
va nima bilan bog’liq faktik savollarni beradi. Tabiiy tilni qayta ishlash dasturlari mashinalar tomonidan
til va og’zaki muloqotni tushunishga yordam beradi. Jarayon tarkibni tarkibiy qismlarga ajratish, tilning
ma’nosini izohlash, tegishli harakatlarni tanlash va kontentni foydalanuvchilar tushunadigan tarzda
taqdim etishni 0’z ichiga oladi.

PE3IOME

[enmpro aBTOMAaTHYECKOTO TeHEepPaTopa BONPOCOB SIBISIETCS CO3MaHHE HOBBIX BOIIPOCOB U3 3aJaHHOTO
TEeKCTa, KOTOpbIe OyIyT 3By4aTh €CTECTBEHHO, CEMAHTHYECKH TOUHBI U TPaMMaTHUYECKU CBS3HBL. B oTim-
4He OT APYTHUX 3aj1ad TeHepaIuy s3bIKa, TAKUX Kak 00001eHre 1 nepepa3upoBanue, 3Ta cucteMa QoKy-
CHPYETCs Ha CO3aHUU BOIIPOCOB, TPeOyIommX 0TBeTOB. OH UCIIONB3YeT BHICOKOKAYECTBCHHBIC OTBIICKA-
1ommue GpakTops! U 3(HHEKTUBHBIC METO/IBI IOCTPOCHNUS BOIPOCOB IS CO3/IaHMUS BOIIPOCOB C HECKOJIBKIMHU
BapHaHTaMH OTBETOB. [IpernogaBarenn MOTYT HCIIOIB30BATh ATy CHCTEMY, YTOOBI OBICTPO OIEHHTH IO-
HUMaHHE yYalluMCsI IIPeIMeTa, CO3/1aBas OLCHOYHBIC BOIPOCH C HECKOJIBKUMH BapHaHTaMH OTBETOB,
MIPAaBHJIGHBIMH OTBETAMH U OTBIICKAIOMNMH (aKTOpaMU. DTOT IOAXO]] TAK)KE MO3BOJISIET yUaIlnuMcs Olle-
HUTH COOCTBEHHOE MMOHMMAHNUE TpeaMeTa. Mojess 0coOOSHHO TOJIe3Ha ISl CO3/IaHUsI KOHTPOJIBHBIX pa-
00T B 00pa30BaTEIILHOM CEKTOPE. YUHUTEIIsI MOTYT JIETKO CO3J1aBaTh BOIIPOCHI, KOIMPYs ¥ BCTABIISISL OUH
WM HECKOJIBKO ab3ameB B cucteMy. [Iporpammer Ha Python MoHO mHcaTh ¢ ToMomIbi0 Habopa HHCTPY-
menToB Natural Language Toolkit (NLTK), xotopsrii npexocrasisier OHOIHOTEKH 00pabOTKU TEKCTa C
(GYHKIUSIME JUIst TAaKUX 3a]a4, KaK TOKCHU3AIMs, CHHTAaKCHYSCKUH aHaJIN3, JIeMMaTH3anus, pa3onueHue
Ha (parMeHTsl, TerupoBanue Yactu peun u GpopmupoBanre KopHed. TekcT Urpaer pemaronyo poib B
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Pa3IMYHBIX METOaX 0O0pabOTKM €CTECTBEHHOIO A3bIKa, BKJIIOYAS TEMATHYECKOE MOJICIMPOBAHHE, KOTO-
poe nmomoraeT WACHTH(UIMPOBATh BaKHYI0 MH(pOpManuoo. Ha 0CHOBE M3BICYEHHOTO 3HAYMMOIO HJIM
MHCTPYKTHBHOTO TEKCTa CO3AETCs CIIMCOK BOIIPOCOB. Pa3nyHble METO/IbI I'eHEpalliK BOIPOCOB 0OBIYHO
Ja10T (paKTHUECKHE BOIIPOCHI, CBIA3aHHbBIE C TEM, KTO, KOI/a, I/ie, oYyeMy M uTo. [IporpammMsl 06paboTku
€CTECTBEHHOIO SI3bIKa IIOMOTAlOT MAIIMHAM TIOHHUMATh S3bIK U Pa3rOBOPHYIO pedb. DTOT MPOLECC BKIIIO-
yaeT B ce0si pa30MeHNe KOHTEHTA Ha COCTABHBIC YaCTH, HHTEPIIPETALNIO 3HAYCHUS A3bIKa, BHIOOP COOT-
BETCTBYIOLIMX JICHCTBUI M NPEJICTABICHUE KOHTEHTA TaKMM 00pa3oM, YTOOBI MOJIB30BATENN MOITIH €ro
TIOHSATb.
SUMMARY
The primary objective of the Automatically Question Making system is to craft authentic, semantically
precise, and grammatically correct questions from provided text. Unlike other language generation tasks
such as summarization or paraphrasing, this system focuses specifically on generating questions that
necessitate answers. It employs well-crafted distractors and effective question construction techniques to
formulate multiple-choice questions. This tool serves educators by enabling swift assessment of students’
comprehension through the creation of multiple-choice assessment questions with both correct answers
and distractors. This approach empowers students to evaluate their own grasp of the subject matter.
Particularly beneficial for educators in crafting test papers, this system allows for easy question generation
by simply inputting one or more paragraphs into the system. Implementation can be achieved through
Python programming utilizing the Natural Language Toolkit (NLTK), which provides comprehensive
text processing libraries capable of tasks such as tokenization, parsing, lemmatization, chunking, Parts-
of-Speech (POS) tagging, and stemming. Text is pivotal in numerous natural language processing
techniques, including topic modeling, which aids in identifying essential information. Drawing from
extracted significant or instructional text, a series of questions can be generated. Various methods of
question generation typically result in factual questions revolving around who, when, where, why, and
what. Natural language processing programs facilitate machine understanding of language and verbal
communication by disassembling content into its constituent elements, interpreting language meaning,
selecting relevant actions, and presenting content in a comprehensible manner to users.
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