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Abstract. Artificial intelligence is increasingly asserting itself as a pow-
erful tool for organizing the educational process. The term AIEd (Artificial
Intelligence in Education) defined in [1] distinguishes two aspects: the de-
velopment of Al-based learning tools and the use of Al to organize, man-
age, evaluate and improve learning. AIEd includes both the creation of
intelligent school educational cyber-physical platforms [2, 3] and the use of
chatbots and other intelligent tools to track and support learning processes
and personalization of learning [4]. The article discusses the author’s expe-
rience with the application of some Al chatbots in programming education

i school STEAME interest clubs.
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1. Introduction

Artificial intelligence (Al) can play a key role in personalized pro-
gramming learning in STEAME (Science, Technology, Engineering, Arts,
Mathematics and Entrepreneurship) interest clubs at school, providing in-
novative methods and tools that facilitate learning and inspire students.
The article will mainly focus on the personalization of learning in aspects
such as:

e Providing opportunities for personalized learning and providing
adapted learning resources and tasks by creating personas to which
students associate with similar personal characteristics.

e Providing Al learning assistants to communicate with students,
provide additional explanations and support during exercises or
project work.

e Al can be used to evaluate and improve program code.

Using Al in STEAME interest clubs can enrich the educational pro-
cess and inspire students to be excited about the world of programming
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and science. However, it is important to emphasize that Al must be used
in accordance with ethical standards and pay attention to the protection
of personal data and the age of learners.

2. AI Chabots in school education

Chatbots used in training are an innovative and effective way to sup-
port the learning process. These bots can be used in a variety of educational
contexts — in the classroom; in STEAME interest clubs; in out-of-school
training centers; in online or blended learning; in lifelong learning etc.
Chatbots can be used as an additional didactic tool to support learning in
the following areas:

e Providing additional information related to learning content;

e Providing additional, more detailed explanations, resources and
examples related to the learning topic;

e Chatbots can generate and provide assignments and exercises for
students, according to their personal skills and knowledge.

e Receive feedback on solved tasks with additional comments and
explanations, enabling students to understand their mistakes and
improve their results.

e Chatbots can provide advice on effective learning strategies and
techniques, especially when working on projects.

e Chatbots can make learning more interactive and fun by using
games, quizzes, and other interactive activities to engage students
and engage them in learning content.

Personalization is one of the key characteristics of successful learn-
ing [4]. Chatbots can help achieve this goal in the following aspects:

e They can use machine learning algorithms to adapt their sugges-
tions during collaborative communication based on the students’
individual needs and skills.

e They can provide personalized learning materials that are appro-
priate for the particular student.

On the other hand, AI chatbots can also assist educators and teachers
in:
e Development of study programs for study disciplines and interest
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clubs;
The development of lesson plans;

The creation of tests and questionnaires to measure the knowledge
and attitude of students in the class or group;

The creation of statistics on the progress and development of stu-
dents;

The organization of activities related to inclusive education.

Chatbots in education provide both students and educators with a
means for more interactive, personalized and effective learning. They can
contribute to better assimilation of the material and increase the motiva-
tion to learn. Some chatbots that are used or designed for training are:

Duolingo: Duolingo uses a chatbot called “Duobot” that pro-
vides students in language courses with the opportunity to practice
conversations of new language skills.

Squirrel AI: This tutoring chatbot uses artificial intelligence and
machine learning algorithms to deliver personalized math lessons
and exercises.

Woebot: This mental health chatbot is used to provide support
and advice regarding students’ emotional well-being.

EduPal: a chatbot designed to assist in information technology
education. It provides information and resources for students.

Busuu: Busuu uses a chatbot to teach new words and phrases in
different languages through interactive dialogues.

AdmatHub: This chatbot is used in the university admissions pro-
cess, providing information and support to prospective students.

Moreover, chatbots with a more universal application such as Chat-
GPT [5] and MS GitHub Copilot [6] offer a wide range of capabilities and
can be used in different fields. ChatGPT can: generate text in response to
asked questions or instructions; to provide information and explanations
on various topics using the knowledge with which he has been trained.
MS GitHub Copilot is able to support the programming learning process
by: providing automatic code suggestions during development; assists stu-
dents in creating functions, classes, comments, and other parts of program
code; provides quick and easy access to code snippets and frequently used
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constructs; detects and comments errors in programs, etc. These chat-
bots are based on large Natural Language Processing (NLP) models and
are trained with massive amounts of data. They have the potential to be
used in a variety of fields, including education, programming, medicine,
content creation, and more. However, the presence of possible limitations
and inconsistencies, such as the lack of context awareness and the need for
careful processing of the data that can be provided to the models, should
be considered.

3. Al Chatbots and programming education in STEAME
interest clubs

In recent years, robotics has entered the STEAME interest clubs as
a desired direction. On the one hand, this field combines knowledge of
mathematics, physics, mechanics, programming, and on the other hand, it
also enables the application of Al tools in education. The first step in the
organization of such an interest club is the development of a curriculum
tailored to the age group, the learning objectives and the desired skills and
competencies. Here the teacher can be supported, for example, by Chat-
GPT. To the request “Create a curriculum on “Introduction to robotics”
for 7th grade students within 30 teaching hours. The main objectives are
to acquire knowledge and skills related to programming the movement of
robotic devices in Python.” The chatbot offers the curriculum presented
in Figure 1.

ChatGPT 35 2, ChatGPT 35 &
al . &

Ceamnua 5-6: Mporpamnpane Ha ABukenne ¢ Python (8 vaca)
poGoTkara 3a yuemLm oT 7. kAac & pamkiTe Ha 30 yuebhu uaca. pemm—r Y

Mporpam Tupa s Ypok 13-14: Bub moteku 3a poboTuka

* VIHCTanvpare v y3non3sarie Ha 6M6aMOTEKY 3a poBoTVIKa

PeyRes: * Mporpammpare Ha AsixeHus ¢ GubnuoTekute

2. Ypok 16-17: Mporpamypatie Ha 3a5auy ¢ pobota

Ceamuuia 1-2: OCHOBY Ha NporpamupateTo ¢ Python (8 uaca) N EEERNSIR N G

* Tporpammpare Ha KOHKPETHY 333UV CIEAeHE Ha NHIAR,
V36ATBaHE Ha NPENATCTBIA, M3TBAHEHYE Ha MapWpyT

* OnTMM3aLMA  NoaoBpeHue Ha nporpamuTe
Ceamuua 7-8: Mpoek no pobotuka (6 waca)

Ypok 18-20: MoaroToska Ha mpoekTa

* Vpes u obxeaT Ha npoekTa

* PaspaBoTka Ha nnaH v AVsaiiH
* Oneparopnu

3. Ypok 4-5: YcnoBHM KoH

2. Ypok 21-25: Peanu3auus Ha npo:

* Mporpammparie Ha poSoTa a UsMbAHEHUe Ha NPoeKTa

* if, elif, elst

. * TeCTBake U OTCTHABaHe Ha TPeLKi
* whi

* Mpai sakpensare Ceamnua 8-10: 3aBbpLuBaHe 1 NpeAcTasAHe Ha npoekTa (6 uaca)
Ypok &

* Cuaaagane v Mano/3BaNE Ha GYHKLMN . Ypok 26-28: TpeacTasaHe Ha npoexTa
npesenayus

* PaoTa Cbe BrpaAeH# 1 BbHLIHY MOAYAIM * Mogrotoska Ha
* Mpwmepy 3a pobotuka
Ceamuua 3-4: Ocrosy Ha po6oTvkara (8 uaca)

¥
Ypok 7: BuBeaehue 6 pobu. akata

Figure 1. Curriculum for STEAME Interest club “Introduction in robotics”
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Preparation for any topic of the syllabus can also be assisted by
the Al-bots. For example, for Lesson 15-17 Programming Robot Tasks,
chat GPT generated the following lesson plan proposal and short feedback

check (Figure 2):

Ypok 2: Mpaktnuecko nporpammpane (45 muryTi)

1. Mperosop Ha NpeauwHara ceammua (10 MunyT):
* Ebp3 NPEeroeop Ha Matepyana o NPeANLLIHITE ypouy,
CBbp3aH C NpOTpaMupaneTo Ha pobora.
2. Aemonctpauns (15 MunyTn):
* [leMOHCTPaLINS Ha NPOrPaMUPAHETO Ha KOHKPETHA 3alaua ¢
pobora.
* OBACHEHUE Ha KO W B3aNMOATICTEMETO ChC CEHIOPU AN
akyaropu.
3. MpakTuuecko ynpaxHerve (15 MuHyTU):
* YueHNLMTe 43 USTBAHAT ChULATa 384348 WM NOAOGHE C
pobora.
* PBKOBOACTBO U MOMOIL| OT yUMTENs Mo BpeMe Ha
ynpaxHeHHeTo,
4. Obcwxaane Ha pesyntathTe (5 MuHYTH):
* CrioAensiHe Ha PeLLIEHIR 1 USKUBABAHIS OT yUSHALMTE.

* AHBNU3 Ha BB3HUKHANN NPOBAEMI 1 TEXHNTE PELIEHIA.
YpoK 3 3aKNK0UMTENHO 0606 LieHHe 1 OUeHKa (45 MUHYTH)

1. MperoBop Ha MpaKTMUecKMTE yNpaskHeHNA (20 MUHYTH):
* MPerosop Ha MPOrpampareTo Ha poGoTa 1 PeLIaBaHETO Ha
3anaun.
* CnogiensHe Ha 4061 N™~KTWKM 1 TPYAHOCTY.

2. OuenaBare 1 06paTHa Bpw«a (15 MukyTH):

ChatGPT
ETO Tp¥ BBMPOCa OT PasAMUEH TUM, KOWTO MOXE Aa M3MO/ISEaTE 3
Tecr 5b6 BpbIKa ¢ ypoumTe 3a "Tlporpanmparie Ha 3aAaun ¢

pobora™
1.Benpoc TMn "MHoKecTBeH n3bop™
Kakeo npeaCTasnABa NporpaMmpaHeTo Ha 334aua C poboTa?

a) Mporpama 33 pellasaHe Ha reoMETPUUHM 3aAauUn.

b) Mpouec Ha cb3aasaHe Ha codTyep 3a poboTu.

) Mpouec Ha onpeAeneHme Ha UBETOBETe Ha poboTckuTe
ceHsopu.

2.Bunpoc Tin "KpaTuK oTrosop™

Kakso e NpeavMCTBOTO Ha U3NOA3BAHETO HA CEH3OPW NpK

nporpamuparieTo Ha pobora? [laiiTe KpaTbK OTTOBOP.
3. Benpoc Tvn "MpakTHuecka 3agaya™

Wsnonssaiikn Python, Hanuwere koA sa nporpamupare Ha pebor,
KOITO TPABEa A3 CNIe B3 UePHa AMHUA Ha 043 U A3 UsBerHe

MpensTCTEUa No MeTH Ch.

Figure 2. Lesson plan and feedback test (in Bulgarian)

Personalization is a key feature of successful learning in both class-
room work and STEAME interest club activities. The teacher, based on
his/her experience, customizes the learning tasks, but also in this process
teacher can get the assistance of the Al bots. According to [7] Personas
are profiles of a group of students with similar personal characteristics. If
we make a request to ChatGPT to generate several Personas and then join
the specific students to the Persona with the closest characteristics, we will

be able to customize the learning tasks (Figure 3).

@ ChatGPT

Mepcotia t: Anexcangup - Crpacrimar Mporpamiet

* Buspacr: 14 rogns
* Xapaxtepucriu:
* OBitia NpoTPaMMBAHETO ¥ & HTYSHaSHPaN OT HOEHTE TERHGAOTH

* Buwarn

. Cebie CY MANTON 1 @ BALXHOBEH OT CL34ABAHETO Ha
HOBY COBTYEPHM NpUAOXENA
* Y4aCTEa SIUEHO & ChCTe3aHAR U XaKETOHY, KLAETO PA3EHEa CEOMTE

yMers 5 nporpanmpanero Ha poborn
Mepcona2: Mapus - Tsopueckuar dlnsaiinep

* Buapacr: 14 rognsu
* Xapaktepcraki:
* Xapecea guaalii 4 TEOPHECKD PRUaEaHE Ha NPOBAEMIL
* 3amnTepecosan & Of HETPEAAIETO Ha MHOBETAEAH POBOTH
YHCARHY SEHIHA SRS
* YuaCTSa S CuCTEsaNIR, CERp3ENM C AVsaiH KA POBOTY, W CeueTasa

nparpampaNeTo ¢ MaryCTEEH A3
Nepeoria 3: Himonadi - Urowerepu va Buacwieto
* Buapacr: 14 roamr

* Xapakrepucraki:

* OBVu3 MM EHEPCTEOTO 1 MEXSHYKATS Ha POBOTITE.

* Bewn ceoboaeH MomenT ro nsmonzsa 32

jupare
noaoSpssane Ha poboTH
* Yuacrsa s CuCresani 3 POBOTH CbE CAOKHY MEXBHIHY H3HCKEEHAR

U/ CL3A3E3 YHUKAMH Y petLIEHIA.

ChatGPT

3apaua sa nporpammpane Ha po6or 3a Anekcanabp: "Creasai fluuara”

3apava:

Anexcarbp TPRGEa Aa HanWLLe NPOTPama 33 POBOT, KOATO Ule CReABa UepHa IVHS Ha
noaa. PoBOTST e 060pyABaH Che Cerzop, KOVTO OTuNTa UseTa Ha Noja. LienTa e aa ce
nporpamvpa poboTLT Aa C/ieiBa YepHaTa IMHIA M a NPaBy 3aB0K, KOraTo CpeLlHe
KPCTOBMULE M 33B/BALLLA MHIS.

Wsncksanna:

1. Po6oTbT TpAbGBa Aa CTapTVpa ABMKEHWETO CW, koraTo Gbae CTapTUpaH Mporpamara.
2. Mpy 3acuuaHe Ha uepHata KIS, poBOTLT TPABBA Aa C/le/iBa NOCOKATa Ha AMHMATA.

w

AKO POBOTHT AOCTUTHE KPBCTOBMUILE, TPABEE A3 PeLLM A2/ A3 3ABUE HATABO, HAARCHO
1A 48 NPOABKY HaNpaEo.

POBOTLT TPAGEA 13 MOXE A3 NPaBit KOPEKLIWA 110 BpEME Ha ABVKEHYe, 33 43 OCTaHe
BLpXy UM,

5. MporpamaTa TpsiGEa 4a Ce 3aBbPILM, KOTaTO POBOTHT AOCTUTHE MPEABAPHUTENHO

33A34CHO MACTO WM CeA ONpeAeneH Gpoil ABIKeHIs.

Figure 3. Creating Personas and appropriate tasks for them (in Bulgarian)
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Programming the robot motion task following a black line as well as
pathfinding in lability can be part of a project-based learning mission. Af-
ter completing the work on the implementation of the project, the teacher
can analyze the program implementations (Figure 4). MS Copilot can
assist him/her in this direction. The chatbot suggests the program con-
structs, detects errors or the use of inefficient methods, comments the code
and explains in detail the algorithms used. This chatbot can be used by
the teacher both at the stage of preliminary preparation and during the
lesson when working with students.

In the last year, an experimental study was conducted on the appli-
cation of Al chatbots in programming education in the STEAME interest
club at the school in Brezovo, region of Plovdiv. The results show that over
60% of teachers consider the use of chatbots useful, although they need ad-
ditional information and support; 90% of students find it motivating to use
chatbots to support project work within interest clubs. In the conducted
survey among students, over 90% expressed a desire to use Al technologies
to solve specific problems, while over 75% of parents expressed concerns
about their children’s independent use of these technologies.

Figure 4. MS GitHub Copilot Suggestions

4. Conclusions

The use of Al in education has many advantages, but also certain
challenges. Al can improve learning outcomes, productivity and student
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engagement by opening new avenues for personalized education, feedback,
collaboration and support. However, it was found that during training
the chatbots provided sometimes detailed but incomplete information, as
well as some poor programming advice and solutions. This was success-
fully used by teachers to draw students’ attention to the need for critical
reception of information.

Teachers are largely reserved and pay more attention to the prob-
lems and challenges of using these technologies. Parents are cautious and
worried about the rapid introduction of new and insufficiently tested tech-
nologies in education. All this determines the need for joint efforts by
teachers, researchers, scientists and policy makers to ensure the ethical
and responsible use of Al in education.
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