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Generating multiple-choice test questions on a given text from alarge language
model in Lecturio system and examples of local and online applications with
BGGPT and Mistral2 models.
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Abstract:

The use of Artificial Intelligence in education includes a variety of applications, among which the
simplest to implement is the creation of test questions. The report discusses the realization of this task
at MU-Pleven, as an important part of the digitalization of the educational process. The large language
models BGGPT and Mistral7B, with local installation with Koboldcpp and LMStudio, as well as the
implementation of a virtual server and LangChain application are used for demonstration. The new
functions for generating MCQ from Al in Lecutrio are also demonstrated.
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BbBEOEHUE

N3non3BaHeTo Ha WN3KyCTBEH WMHTENEKT B OBy4YeHMEeTo BKMtoYBa pas3HOObpasHu
NPUNOXEHNSA, MEXOY KOUTO HaW-NPOCTO 3a peanusauus € Cb3gaBaHEeTO Ha TEeCTOBU
Bbnpocu. NeHepaTtnBHMAT N3KycTBEH MIHTENEKT MoXe aa ce uanonasea 3a ob6obuiaBaHe
Ha TEeKCTOBE, reHepupaHe Ha BbMPOCKU, CLEHapuu, CUMynMpaHe Ha naumeHTn u np.
KakBo e Retrieval-Augmented Generation? [eHepupaHe C OONBLIIHEHO W3BMMYaAHE
(RAG) e npouec Ha onTMMU3npaHe Ha u3xoda Ha rosiiM e3uKoB Mofern, Taka 4ye Tow
npenpawia KbMm aBTopuTeTHa 6asa 3HaHWA U3BBbH CBOMTE U3TOYHMUM Ha OaHHWU 3a
obyyeHune, npeaun oa reHepupa otroeop. Nlonemute esankosn moaenu (LLM) ce obyyasar
BbpPXY OrPOMHM 06eMM OT AaHHM 1 U3MN0N3BaT MUNMapan napameTpu 3a reHepupaHe Ha
OpUrMHaneH pesynTaTt 3a 3afdayvn KaTto OTroBapsiHE Ha BbMPOCK, MPEBOA Ha €3UUn U
AoBbpLUBaHe Ha uspedeHus. RAG paswupsiBa Beve MOLHUTE Bb3MOXHOCTM Ha LLMs
A0 cneunmguyHn JoOMenHn unn BbTpeliHaTta 6asa 3HaHusa Ha opraHusaumaTa, BCUYKO
ToBa 6e3 HeobxoaMMOCT OT MOBTOPHO ObyyeHMe Ha mofena. ToBa e peHTabureH
noaxon 3a nogobpseaHe Ha pesyntatute ot LLM, Taka 4ye ga octaHe Noaxoasll, TOYeH
N noneseH B pasnnyHu KoHTekcTu. Kak pabotu Retrieval-Augmented Generation? bes
RAG, LLM B3ema 3agadaTta oT noTpebutena v cb3gaBa OTroBOpP Bb3 OCHOBaA Ha
NHGOPMaLnATa, BbpXy KOATO € bun obydyeH unmn ToBa, koeTo Beye 3Hae. C RAG ce
BbBeXda KOMMOHEHT 3a M3BNMYaHe Ha WHdOopMauus, KOMTO M3MNoSi3Ba Bxoda Ha
noTpebutens, 3a ga U3Ternm NbpBo MHPOPMaLMSA OT HOB U3TOYHUK Ha OaHHW. TexHukKa,
HapeyeHa BrpaxgaHe Ha e3ukosu mogenm(embedding models) , npeobpasyBa AaHHU B
YMCIEHN NPeaCcTaBAHUA U MM CbXpaHsiBa BbB BekTopHa 6a3a gaHHu (Hanp. QDrant,
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Chroma, Pinecone).To3n npouec cb3gaBa OWbNMOTEKA CbC 3HaAHWUA, KOSATO
reHepatmBHuTe Al mogenun morat ga pasbepat. CnegpauiaTta CTbMka € TbpceHe Mo
peneBaHTHOCT. [NoTpebuTtenckarta 3asBka ce npeobpasyBa BbB BEKTOPHO NpeacTaBaHe
N ce CbMNOCTaBs C BEKTOpHUTE Ba3n gaHHW. Han-nogxoasawmaT oTroBop ce yCTaHOBsIBa
C MNoOMOLLTa Ha MaTemMaTM4yeCKM BEKTOPHW W3YUCNEHMS W NpeacTaBsHUs (cosine
similarity, etc).[1][2]

flonemunte komepcnanHu mogenu kato ChatGPT4, Claude2, Gemmini no3sonasaTt
BrpaxxgaHe Ha cobcTBeHU dhannose ¢ MHpopmaums n gasat OTINYHN OTTOBOPU Ha
MHOro 3agadun. Ha pasnonoxeHue ca n Mmogenu 3a fiokanHa nHctanauusi n BrpakgaHe
B web npunoxenus. Te nmat npeanMcTBOTO Aa ca ,6e3nnaTtHu” u ¢ ,0TBOPEH NULIEH3".

TecToBM BLNPOCK MOraT Aa ce reHepupar oT OHNanH npunoxenusa Ha RAG
KOHUEenuuaTa -cneg cboTBETHUS aboHaMeEHT 1 KauBaHe Ha dhanna ¢ y4ebHOoTO
CbAbpXaHue cuctemarta reHepupa pasHoobpasHu BbMPOCH.

B noknapa ce obecwxga peanusaumsata Ha Tasm 3agada B MY-lneseH, kato
Ba)KHa 4acT OT gurutanumsaumsata Ha y4ebHums npouec.

U3NOXXEHUE
Llen: na ce Hanpasn 0630p Ha Bb3MOXOCTUTE 3a reHepupaHe Ha TeCTOBU BbMPOCU
C MHOXecCTBeH u3bop ¢ eamH BepeH oTroBop(MCQ), BbpXy KOHKpPETeH TEKCT, Aa ce
n3npobea peanusauma Ha Tasn 3agada Ha nepcoHaneH KOMMKTbpP, Ha crneumanHo
Ccb3dadeH CbpBbP ¢ Web npunoxeHune n B nnatdgopmata Lecturio
MeToau: 3a geMOHCTpaums ca u3non3eaHn ronemute esnkosn mogenn BGGPT[3][4],
Llama3[5] n Mistral7B[6] ¢ nokanHa wuHcTanaumsa c Koboldcpp[7], LMStudio[8] w
GPTA4AII[9], AeMoHCTpupaHn ca n HoBuTe (PyHKUMKU 3a reHepupaHe Ha MCQ ot Al B
Lecutrio[10]. 3a npumepute ca nonseaH y4yebHuumte no lcmxuatpus Ha Cakcbu
[Mpnamop-enakTpoHHO n3gaHue Ha MY-BapHa.[11] n Ha Burns[12]
Pes3yntatu:
1. Monseaxme Koboldcpp-NoCuda, Ha nanton ¢ npouecop Intel i5 n 32 GB Ram,
cbC 3apeaeH moagen Meta-Llama-3-8B-Instruct-Q4 K M v 6e3 3apeaeH dann Ha
y4yebHMK No ncuxmaTpus.

e e T 0 o

eeHepupaHo npu
‘ Generate 2 MCQ questions, each with 3 answers, and show the correct one form Psychiatry 3asdeKa Ha aHaﬂUUCKU
e3uk. He e 3adadeHo
U3UCKeaHe 3a
Question 1: What is the primary neurofransmitter involved in the regulation of mood? mpyaHOCITI Ha
A) Doparnil_ﬂe G'bI'I,OOC&, unu
o Noremen rnocoysaHe Ha
lorepinephrine
usmoyHuk. Llama3
moderia e omiau4yHo
Question 2: Which of the followi chiatric disorders is characterized b i isodes of ia or h ia, oftel ied by d i
B;::d::? i e following psychiatric disorders is characterized by recurring episodes of mania or hypomania, often accompanied by depressive OqueH o
A) Schizaphrenia rneux uamp us

B) Bipolar Disorder

i’:‘; Here are two MCQ questions for you:

Correct Answer: B) Serotonin

¥ EnterSends W Allow Editing
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. 2 more MCQs from anxiety disorders, difficulty level: challenging questions, show sourse

Here are two new MCQs from anxiety disorders, with a challenging difficulty level:

A) Increased dopamine release

B) Enhanced GABAergic activity

C) Reduced cortisol levels

Correct Answer: B) Enhanced GABAergic activity

Source: [1] National Institute of Mental Health. (2020). Generalized Anxiety Disorder.

« Question 2:* Which of the following cognitive-behavioral therapy techniques is commonly used to treat panic disorder?

A) Exposure and response prevention

& EnterSends @ Allow Editing
Enter text here

= Question 1+ What is the primary mechanism by which selective serotonin reuptake inhibitors (SSRIs) alleviate symptoms of genaralized anxiety disorder?

Queypa 2:
MCQ
eeHepupaHo
creod
3a0adeHo
U3uckeaHe 3a
mpyoHocm
Ha ebrpoca u
riocoysaHe
Ha U3MOYHUK.

2.Monssaxme GPT4All cbc 3apegeH mogen BgGPT-7B-Instruct-v0.2.Q8 0 un
3apeneH y4ebHuka Ha lNMpuamop Ha 6bnrapcku e3uk. ToBa e peanusauus Ha RAG
KoHUuenumaTta. B npomnta ykasaxme ga 3agasa MCQ Bbnpocu, Kato nocodsa

BEPHNA OTroBOp N N3TOYHUKA.

BgGPT-7B-Instruct-v0.2.Q8_0.gguf

n leHepwpaii 1 BLNPOC OT PasCTPOICTBA Ha IMYHOCTTA

Koe ncuxvuno 3abonssare MOXe Aa AOBeAE A0 MNCA Ha CbTPYAHUYECTBO 3a NeyeHne?
A) BunonspHo pascTpoincTeo

B) Wu3odpenna

B) PascTpoiicTBO Ha AMUHOCTTA

N Aenpecvs

1. By Varta. Date: 2024, January 10. In S_Pridmor_Psihiatria_MU-VarnaEdition2016.pdf. Page 98. Context
2. By Varta. Date: 2024, January 10. In S_Pridmor_Psihiatria_MU-Varnakdition2016.pdf. Page 118. t
3. By Varta. Date: 2024, January 10. In S_Pridmor_Psihiatria_MU-VarnaEdition2016.pdf. Page 329.

u noco4yn BepHUA OTOroBop

B) Pa3cTpoicTBO Ha AMYHOCTTa

1. By Varta. Date: 2024, January 10. In S_Pridmor_Psihiatria_MU-VarnaEdition2016.pdf. Page 294.
2. By Varta. Date: 2024, January 10. In S_Pridmor_Psihiatria_MU-VarnaEdition2016.pdf. Page 548.

! ¥ Regenerate response

LIOTICA | IWILLET | UISCOTC

SEBOE=

Queypa 3.
MCQ
eeHepupaHo
om BGGPT
mooern, ¢
usesnu4yaHe u
8K/I04Y8aHe
om JI0KasieH

adrn.

3. Mon3Baxme Al reHepaTopa Ha TECTOBM BbMNPOCK, BrpadeH B cuctemara Lecturio
—Nursing Ha MY-lneBeH. Mima Bb3MOXHOCT Aa ce n3bepe Texect Ha BbNPOCa,

npegmMmeTHa obnact un OOMBbIIHUTEJTHN YKa3aHUA
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(2 https//mupleven-nursing.lecturio.com/#/ai/q-gen A v & m (Duaypa 4
“ ~ “
Al Question Generator HacmpOUKU
Ha
GENERATE ONE QUESTION ~ GENERATE MULTIPLE QUESTIONS 3eHepamOpa
Subject Question style Level of difficuity Language of question Ha 6bnpocu'
Psychiatry Generic Question (3 Answer ... ~ Moderate - English
Add additional details for question context
A 17-year-old patient with anorexia nervosa has just been released from the hospital
°®
Add explanation to answers options
@ @ [ & Medical University Pleven Nursic X | = @ueypa 5
G G | mupleven-nursing lecturio.com/#/ai/q - ge 0 QM v % I—
eHepupaH
& Al Question Generator 8b/1p0C C
rnoco4yseaHe Ha
e 8EpHUSI
What is the most appropriate next step in management for a 17-year-old patient with anorexia nervosa who has just been released
from the hospital? OmZOGOp u
06sICHEHUs.
°®
Answers 1
Stop all treatment since the patient has been discharged.
Answers 2
Continue with outpatient treatment including medical monitoring and psychotherapy.
Answers 3
Draceriha annntita ctimiilante withant fallaae iin annaintmante

BbamoxHocTute Ha Nonemute esukosu mogenu (LLM) ga pasbupat 3agaym Ha
pasfindHM e3nun M ga reHepupaTt CMUCNEH TEKCT Ce yBenuyaBaT C BCEKU [€H.
Hannumneto Ha LLM c oTBOpeH gocTbn M pa3paboTeHUTe roTOBM MPUIIOXKEHUS 3a
NOKasriHO MHCTanupaHe Ha Te3n MoAenu NpaBAT Bb3MOXHa peanu3auusatra Ha RAG
koHuenuuaTa (eHepupaHe C OONBNHEHO M3BMAMYaHE), KakTo 3a obobuiaBaHe Ha
AOKYMEHTW, Taka 1 3a reHepupaHe Ha TecToBu Bbnpocu. Kem MomeHTa mogena Llama3
n BGGPT un nokanHoTto npunoxenne GPT4AIll ca Han-nogxogsuwm 3a reHepupaHe Ha
TeCToBe BbpPXY NpeacTaBeH MaTtepuan Ha Obnrapcku esuk.
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