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ABSTRACT

This article presents the artificial intelligence-based “Al-Pedagogue” system for automatically
assessing students’ knowledge and skills on the topic “Organization of extracurricular
activities.” The system operates through the ReAct (Reasoning + Acting) Agent architecture and
the Groq API. Assessment is carried out on the basis of four criteria, and constructive feedback
and recommendations are provided to the student.
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INTRODUCTION

In modern education, the introduction of artificial intelligence (Al) technologies into the
education system is becoming increasingly important. Within the framework of the “Digital
Uzbekistan — 2030” strategy of the Republic of Uzbekistan, the introduction of innovative
approaches into the field of education has become one of the priority directions of state policy.
One of such directions consists of developing artificial intelligence (AI) systems for digitizing
the assessment of students’ knowledge and skills and applying them to the educational process.
Traditional methods of monitoring and assessing students’ knowledge and skills require a lot
of time and depend on subjective factors. In order to solve such problems, the “Al-Pedagogue”
assessment system was developed. This system is an automated assessment system based on
the ReAct Agent (Reasoning + Acting) architecture. The Agent architecture was developed on
the basis of the Llama 3.3 large language model (LLM) with 70 billion parameters, the Groq LPU
infrastructure and Whisper speech recognition technologies. The system analyzes students’
written or oral answers in real time and provides an objective assessment and constructive
recommendations.

This system was tested in a private case with the participation of 30 senior students of the
pedagogical education field on the topic “Organization of extracurricular activities based on an
experimental approach.” The effectiveness of the system is substantiated through the results of
an experimental test involving students.

2. The Problem and Its Relevance

In the process of preparing students to organize extracurricular activities in higher education
institutions, the existence of the following problems was identified:

assessment subjectivity — teachers’ different assessment of the same answer;

time consumption — teachers spending a lot of time checking written works and students
spending a lot of time writing written works;
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feedback — the student’s inability to receive appropriate instructions for the mistakes made
and to see the correct answer in a timely manner;

assessment criteria — the complexity of correctly selecting assessment types, methods, tools
and forms, and others.

International studies show that automated assessment systems can reduce teachers’ workload
and allow students to independently determine their level of knowledge and learning
indicators (Luckin et al., 2016; Roll & Wylie, 2016).

3. System Architecture and Operating Principle
The “Al-Pedagogue” system is based on the ReAct Agent architecture. This architecture, unlike
a simple answer generator, turns the model into an intelligent agent that reasons logically and
acts purposefully.

No. Name Agent activity

1 OBSERVE The agent receives incoming information from the external environment,
from the student’s written or oral answers, and perceives and analyzes the
current situation.

2 THINK The agent analyzes the situation based on the observed information,
draws the necessary conclusions, and determines the assessment strategy
and level of difficulty.

3 ACT The agent performs the action determined as a result of thinking; deep
analysis is carried out through the Llama 3.3-70B model.

4 REFLECT The agent evaluates the results of the performed action, analyzes whether
the student has achieved the expected result or made an error. The JSON
format is confirmed.

5 RESPOND At the end of the process, the agent makes a decision. The assessment,
errors and recommendations are formed. At this stage, the agent stops its
work.

This technological system was created mainly on the basis of Meta’s Llama 3.3-70B model — a
large language model with 70 billion parameters. To run it, Groq’s special LPU (Language
Processing Unit) infrastructure was used. Therefore, each assessment is carried out in about 5-
10 seconds. The web interface was built using the Streamlit framework; no separate program
installation is required from the user, and it works through a browser.

4. Assessment Criteria System

The system assesses student answers according to four criteria. The criteria were developed in
accordance with the concept of the experimental approach of the requirements of the pedagogy
field, and it is possible to change them and make additions.
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No. | Criterion Weight | What is measured Source
1 Factual accuracy | 45% Are the data in the answer correct? ETS e-rater; Shermis &
Are the main concepts, definitions Burstein, 2013

and rules given correctly? Is there
incorrect information?

2 Completeness 25% Does the answer cover all aspects of | Ramesh & Sanampudi
and coverage the question? Are important (2022)

elements mentioned? Is the answer
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very short, superficial, or sufficiently
deep? Are there examples?
3 Understanding 20% Did the student write with Bloom et al. (1956);
and explanation understanding? Is there an Anderson & Krathwohl
explanation? Is there at least one (2001)
example?
4 Language and 10% Is the answer orderly and coherent? Glaser & Strauss (1976)
expression Is the conclusion substantiated?
accuracy

The assessment result is calculated on a 0-100% scale and divided into four levels: Excellent
(85-100%), Good (70-84%), Satisfactory (55-69%) and Unsatisfactory (0-54%). Targeted
recommendations are given to the student for each level.

5. Functional Capabilities Of The System

The “Al-Pedagogue” system includes the following main functional capabilities:

- Automatic assessment — assessing the student’s answer according to 4 criteria in 5-10
seconds;

- Constructive feedback — identifying errors and showing the way to correct them;

- Model correct answer — showing the admin standard and the detailed Al explanation;

- Visual analysis — graphical display by criteria through a radar diagram;

- Progress dynamics — monitoring the student’s growth over time;

- Rating system — the possibility of comparing results within the group;

- Multiple formats — supporting a question database in JSON and TXT formats;

- Export function — downloading results in CSV format.

Unlike traditional assessment methods, the system provides objective and standardized
assessment. It also stores each attempt of the student and keeps the complete history of the
assessment process.

6. Results And Discussion

During the initial testing of the system, the following results were achieved. Assessment
accuracy showed 78-92% agreement with normative answers. In terms of response speed,
each assessment averaged 3.2 seconds, and the time-saving indicator compared to the
traditional method was 94%.

An important advantage of the system is that, when the internet is available, it has the capability
to operate on the basis of the Llama 3.3-70B model through the Groq APIL. The system
significantly reduces the teacher’s workload and gives students the opportunity to receive
immediate feedback. This serves to practically ensure the principles of the experimental
approach — active learning, error analysis and reflection.
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The “Al-Pedagogue” system is a practical example of digitalizing pedagogical education and
integrating artificial intelligence technologies into the educational process. The system has the
following strategic significance:
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- It provides a local Al solution that can be practically applied for Uzbek educational
institutions;

- It fully corresponds to the goals of the “Digital Uzbekistan — 2030” strategy and educational
modernization programs;

- In the future, it is planned to expand it with a multi-user server mode, a mobile application
and a model specialized for the Uzbek language.

In general, this system, by showing an effective and practical way of using artificial intelligence
in pedagogical education, may serve as a basis for further scientific research in the field.
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