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Abstract

Evaluation as learning is important for the learrmampetency test, and the applicable method isestud
Assessment is the role of diagnosing the curremhby’s status and facilitating learning through@ppriate
feedback. The system is insufficient to enable gg®oriented evaluation in small educational it
Focusing on becoming familiar with the Al througdperience can end up simply learning how to usédbis
or just playing with them rather than achievingimiate goals of Al education. In a previous studig t
experience way of Al education with PLAY model praposed, but the assessment stage is insuffidient.
this paper, we propose ELAS (Experiential K-12 Auaation Learning Assessment System) for small
educational institute. In order to apply the Assesst factor in in this system, the Al-factor isestdd by
researching the goals of the current SW educatiod Al education. The proposed system consists of 4
modules as Assessment-factor agent, Self-assesagenf Question-bank agent and Assessment -amalysi
agent. Self-assessment learning is a powerful nmesmafor improving learning for students. ELAS is
extended with the experiential way of Al educatioodel of previous study, and the teacher desiges th
assessment through the ELAS system. ELAS enahtdwete of small institutes to automate analysis and
manage data accumulation following their learningrmose. With this, it is possible to adjust thertaag
difficulty in curriculum design to make better f@yur purpose.
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1. INTRODUCTION

Recently, as Al education is emphasized, reseandhpalicies for the formation and support of redate
curriculum is being promoted worldwide. The Minysof Education will introduce ‘Al education’ in retar
subjects for K-12 students from 2025[1]. Al eduoatfor K-12 subjects focuses on familiarizationhwatl,
and the need for Al experience is relatively high [t is recommended to practice in a computingiremment
and experiential activities as UA (Unplugged Adyi In the Al curriculum for elementary, middlehsol
students and early learners should be precededediylifie examples and learning that can touch CT
(computational thinking) and artificial intelligemcBetter than Al algorithms, mathematical formulasd
programming concepts. As platforms used in Al etlanathere are Entry, Teachable Machine, and Mtgki
[3][4][5]. However, the evaluation of student ungtanding is insufficient.
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In this paper, ELAS (Experiential K-12 Al educatibBarning Assessment System) for small institute is
proposed. The Al education applied in this studglagk coding based on artificial intelligence esipatial-
based [6] applying the PLAY model. And ELAS is at®m that can quantitatively evaluate understanding
and coding performance in connection with expeidé#tl education. Although LMS and existing evalioat
systems can be applied, there are many unnecdasations to use in small size institute and th& toirden.

In addition, the criteria for evaluating the leagilevel do not fit into the focus of Al educatidrherefore,
there is a need for an evaluation system that dersiusability in a small sized institute. It isspibble an
integrate instruction and assessment to ensureggawriented assessment.

2. SYSTEM OVERVIEW

According to constructivism, learning is constraciethe learner’s head based on the learner’'sreques
[7]. Even if you learn the same content, each pehss a different way of understanding, and theygraw
through feedback. The Self-assessment systemaslare tool that possible self-recognize of owrriéeg
situation and provides feedback for teachers amests to achieve their goals. The proposed sysbasists
of 4 agents as follows.

Client ZONE

Administrator Teacher Student

Assessment System
Assessment factor Self assessment Question bank Assessment analysis
agent s ogent agent “ agent
= » \ L 4 _ﬂ 5
= - ==
Assessment “Question Assessment ' Learning/ i
factor bank result Teacher info.
_storage storage | (__storage __storage _

Figure 1. Configuration of the proposed system

<Figure 1> is the configuration of the proposedtaysin this paper. ELAS is mainly consists of
Assessment-factor agent, Self-assessment agensgtiQuéeank agent and Assessment analysis agerft. Eac
agent is configured to be organically linked acamydo the roles of teachers, students and admahiss.

- Assessment-factor agent: This agent managessassatsfactors for Al questions. This is to meashee

response of the question and teachers select sessasent-factor related to a question in questaork b

agent.

- Self-assessment agent: This agent checks howeaeli student has learned and understood thettesgle

subjects.
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- Question bank agent: This agent manages quizads by teacher. Teachers can also make Quiz preview
and share them with other teachers.

- Assessment analysis agent: This agent managesesgtiresults and provide teachers individual exitid
scores and data analyzed by assessment-factor.

3. PROPOSAL ELASFOR ASSESSMENT SYSTEM

Evaluation as learning is important for the learc@mpetency test, and the applicable method isestud

The trend of the times is changing rapidly, andstheed of learning is also important. As an edanatimodel
to which Al education is applied, the PLAY educatimodel is used. The Play education model comlhees
accelerated learning theory and the multiple iigetice theory that human intelligence is composied o
multiple abilities [3]. It conducts experiential Atucation applying the PLAY education model, andbées
Al education through the assessment system. Wepeogin ELAS that the curriculum and assessmeritean
conducted offline and online. Assessment is the obldiagnosing the current learner’s status aailitéting
learning through appropriate feedback. The evalnaystems used in class include Kahoot[8] and&gf9].
It has the advantage that it can be accessed dtieeg and can be evaluated in the form of a quéstipn.
However, there is a disadvantage that the flonndividual learning assessment cannot be seen lahaey
Feedback is insufficient so that students can learnng self-assessment, and individual assessimertt
managed cumulatively. Assessment factors cannseéty@nd the number of optional questions is lidite4
or less when taking a quiz. Therefore, in this page improved assessment system is proposed.

ELAS selects assessment-factors to set the teaahihgearning direction, and the administrator ngasa
the assessment-factors. The teacher provides feleghbavides feedback on the overall assessmenitsexu
the participating students in each class and ess#sament element. It is designed so that studantiearn
by exposing the correct answer to each question dueng self-assessment. Al-factors are selectet@P
(Recognition of the problem), AEI (Analysis and lkexaion of information), and OCI (Organization and
creation of information).

Table 1. Flow chart of each agent

<Algorithm 1. Assessment Factor> <Algorithm 2. Answer indicator>

Server ) | { Storage ) { User ) ( Server

Choose subject

| Preview DB migrations

Search quiz question

i| - Allows a preview of the actual

del Migration files are created i| SQL statement for each migration.
models.py with manage ,py makemigrations i| - Before being applied to the DB
| previews are created with “manage py
|| salmigrate assessmentai EvaResult’

Migration files stored in app directory

Assessmentai / migrations 1

Mark red color

in correct option

Mark wrong mark

in indicator

| Aoply DB migrations.
|

Migrations status i| - Applieds migration files

) - § | asSALto database
Review applied and unapplied Migrations tracks | || - Migrations are created with
migrations made to a proiect with |, 25 pied migrations | | ‘manage py migrate
‘manage.py show migrations’ i assessmentai EvaResult’

i| - Miaration SQL applied to DB

i < option Container element

Mark “already-answered”
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<Algorithm 3. Available Question>

( User ) ‘ Server

Storage

<Algorithm 4. New Question>

User

Server

Include class id?

Search Quiz[] in class id
totalQuestion = quiz.length

f ——
™ Item Bank repository
1

Input: auestiontimit|+————] Search auestionl |
i
| duestion_c ounte
FquestionLimi

availableque stion[] random

index1 = available_question index

1| detete indext from available_questionl |

Any question image?

Search
Assessment_factor

Any assessment factor?

optionLen = option length

available_options[i]

| available_options ] random |
T

| indes2 = available_options index |
3

IDEIE[E index2 from available_options[1 |

<Algorithm 5. Quizresult >

<Algorithm 6. Make report >

ionLimit): 100 I

]

[ Total_score = (conectanswersrauestiontimiv |

show Round, score. correct or wrong

i ! | e —
Query insert as round, score, comect or wrong H -
in each question i Item bank repository

b Check handle value

Server Storage User )i ( Server Storage
Search before round report Reauest Result report :

Extract per evaluation factor | | [}
Schema from Assessment Result
assessment result repository | storage

Extract

per student id

Schema from i~»| Assessment Result
assessment result repository 3 storage

Extract per
Sch

| Return assessment
| result report

studentid, round | | o
ema from 4 Assessment Result
assessment result repository | | storage

<Tablel> shows flow chart of each agent as Asseassfaetor agent, Self-assessment agent, Questiok-ba
agent and Assessment -analysis agent. It desigmeshable system access according to the roles of

administrator, teacher and student. Each flow dtaotvs the algorithm below.

<Algorithm 1> is the algorithm of the Assessmerdtdéa agent. Through the algorithm, assessmentricto
can be input/output and managed by the systemalfugithm name is Assessment Factor. The inputds t
models instance reference and the output is theelsiabject. It can be accessed by the administeatd has

insert, edit, and delete functions. The Ai-factesigned by the administrator is selected by teaahesn
assessment item for each question when questioltiisgan algorithm that stores data by creatiriglde so
that the database can be used in the Assessméortifaadel.
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<Algorithm 2> is the algorithm of the Self-assesstragent. The self-assessment agent manages itiimnma
according to the student’s learning assessmentsilieent selects a subject and conducts self-assasm
the classroom, which is the corresponding teadhés.an algorithm that provides feedback of carraed
incorrect answers to students during self-assedsiiea algorithm name is Answer indicator. The iispare
guestion list, option list, model select query,reat answer reference. And the output is the refwdtirrent
attempt question.

<Algorithm 3> is the algorithm of the Question-baament. Bring question that can be available Qomesti
as a quiz. The algorithm name is Available Quesftidre inputs are class id, quiz list, question kgtd the
output is the available questions list.

<Algorithm 4> is the algorithm of the Question-baatdent. Questions and option list are drawn ataend
from the question bank. The algorithm name is New@sfion. The inputs are question limit, availablegstion
list, available options list. And the outputs averent question, available option list.

<Algorithm 5> is the algorithm of the Assessmenglgsis agent. Each assessment-factor’'s score sadd to
score of Self-assessment are stored in the stoflgealgorithm name is Quiz result. The inputsratend,
guestion limit, elements after self-assessment.cdtltput is result factors after self-assessmentitasel/e in
repository.

<Algorithm 6> is the algorithm of the Assessmendlgsis agent. Generate teacher feedback. It idettea
as a report on the student’s assessment and doed#t the assessment analysis. The algorithm namakie
report. The input is reshandle as report type optmd outputs are class object, student resuticgljound
result object.

4. IMPLEMENTS

This system is divided into administrator, teacirat student. Students can sign up for classesgsisythtem
and choose to self-assessment menu using a t&@egr mobile phone. The administrator manages the
assessment-factor elements, and the teacher caagméme students of the class in charge of theesuby
access question bank for create quiz.

The proposed system uses DB browser for SQLitsiare 3.12.2, Django framework, and chartJS API for
report visualization in windows 10 64-bit envirorme

uestion 2 of 7 Question 6 of 7 .
e Quiz Result
We are going to create a
fruit sorter" using the Total 7
following data. How many Question
classes are required? Attempt 7

3
4

2P @9

When training images, what
is incorrectly labeled or not
properly classified because
of poor learning?

Datsa Collision

Data Bias

3/7

(a) (b)
Figure 2. Ul of Self-assessment for student
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<Figure 2> shows the Ul of self-assessment. Atdpethe total number of questions and the cumantber
are displayed. The students can know the progrefisamselves. In (a), when the student selectsdhect
answer, the indicator at the bottom displays goedor as the correct answer mark on the circlessponding
to the current number. (b) is the Ul when an imaggloaded when submitting a question. If a sttdelects
an incorrect answer, the student’s selection iglay®d in red color, and the correct answer isldyga in
green at the same time. Through this, even if ymose the wrong answer, student can know whatathieat
answer is. Also, in the indicator at the bottond oelor is displayed as an incorrect answer indinge
corresponding to the current number. Through ss&asment, it is possible to self-check how marthef
total questions are wrong. When all quizzes aiistigd, student can check the results of the roarnd &).

@) (b) (©)
Figure 3. Ul of Assessment-analysis for teacher

<Figure 3> shows the Ul of assessment-analysiss (ag list of students participating in the catreound
and the score for each question. (b) visualizesdhected student’s score for the round and eagsasment-
factor element. (c) shows the history of the selgéstudent. Teacher can check the score andisgbéthe
round student participated in.

5. CONCLUSION

In this paper, ELAS (Experiential-based artifigiztelligence Learning Assessment System) was pepos
Although the assessment stage of the existingaatifintelligence experiential education is inscigént. It
was difficult for small educational institute todarstand each student’s understanding of Al. ELIAiS=H to
class enables individualized assessment througheoahd offline linkage, and teacher feedback @vipled
to achieve student goals.

The teacher directly designs the assessmenefirdts the assessment-factors when creating §tudent
self-diagnosis is a powerful mechanism for imprgvstudent learning. Through self-assessment, stsiden
self-recognize their own understanding and abitify concepts acquired through artificial intelligenc
experiential activities. The system stores and mesathe student’s learned subjects, attendance, and
assessment records. Teachers can evaluate eaehnt&ysrogress through the provided statisticsefach
student’s assessment-factor. It is possible to gmaaquired concepts, grasp the level of understgnand
achieve learning goals and it is provided basedamumulated data. Through this, the learning difffcand
learning module can be supplemented with curricutlesign applying the education model. In additin,
curricular model by teaching community is possibecause the teacher’'s assessment quiz is shared. If
necessary, data-based counseling and briefing sipjlidoe expanded. For future research, it isassary to



68

International Journal of Advanced Culture Technology Vol.10 No.2 62-68 (2022)

study the application of evaluation system accgrdim Al education in which other education models a
applied to teaching and learning.
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