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ABSTRACT

This study explores the prospects of generative Al in the field of education in response to rapid digital changes, with a
focus on innovating assessment systems and knowledge tracing methods. The purpose of the research is to design an as-
sessment system and a knowledge tracing model that utilizes generative Al to systematically explore educational curricula
and achievement standards, and intricately track learners’ knowledge. To this end, the study proposes a method to struc-
ture educational content in a form interpretable by artificial intelligence and develops a model that enhances the system’s
flexibility and scalability through an independent learner knowledge tracking algorithm. Furthermore, it empirically dis-
cusses how generative Al-based automatic item generation can be utilized in dynamic assessment systems. The main re-
sult is the derivation of a method by which Al can generate personalized assessment items tailored to the individual
knowledge levels of learners, thereby increasing learning efficiency.

Keywords: Generative Al, Assessment System, Process-centered Assessment, Knowledge Tracing, Knowledge Map,
Automatic Item Generation
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Figure 1. Examples using Al introduced in ISTE Live 23
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When a request for lesson plan creation is
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plan, then creates a recommended query for
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click, it provides convenience by continuing
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Canva, an online media authoring tool, utilizes
Canva Image Generator to create images for use in
classes, and Magic Write to generate text
content or ideas. 3. A3 o T
From the website, “generates an endless
supply of questions so teachers can focus on _ . =
QuestionWell what matters. Just input some reading, and A4 Al 71Rke] 37} AAE AAlshe 542 g
thg AIAwi]l write Essential Questiqns, L)ealmng ¥ &S EAFo T ARSI & A _,,]_gé SEAFA] T
Objectives, and aligned multiple choice o= e oy
questions.” 7] % Aol BE, A A5 FolA F2& F I
From the website, “Create interactive A3 mds ;L T AL T3 otk 43 A
lessons: Use polls, wordclouds, open questions, Zo|A BEo] 2-A1n} EAoA BRI A
Curipod drawings and Q&A to capture the student T -g' ]j = o 120t EAlA & d EH::"
voices. Make your own slides in Curipod, or A% g mde L-‘:7]' =9 AIE &85/ &
upload your existing presentation.” z=zlo] AHE Ak} ex) x2S A5 vy}
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easy-to-understand audio conversations.” ARG ]: ZIes B A el SEAke
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called ChatGPT which interacts in a t}. o)9} 22 ujANA A 71 A3 AFE 71
conversational way. The dialogue format = =
ChatGPT makes it possible for ChatGPT to answer AL v AelA ol & AN HEs
followup questions, admit its mistakes, A A8k
challenge incorrect premises, and reject
inappropriate requests.”
Generative Al that creates images using 31 EF9 2-A7vp &#AIBloom” s 2-sigma
R prompts. If you briefly describe the picture
DALL-E you want to draw in text, it is created in the prOblem)
form of a photo or drawing.
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Figure 4. Achievement distribution for students under
conventional, mastery, and tutorial instruction
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user Problem Statement: A box contains 4 red balls and 6

Follow these steps to answer the blue balls. Two balls are drawn from the box without

user queries. replacement. What s the probability that one of the
drawn balls s red and the other one is blue?

Step 1- First work out your own

solution to the problem. Don'trely

onthe student's solution since it

Student Solution: (4/10)*(6/9) = 24/90 = 4/15

may be incorrect. Enclose all your

work for this step within triple ASSISTANT  Step 1- To find the probability that one ball is red

quotes (™). and the other is biue, we need to consider two cases:
1) The first ball drawn is red and the second ball

Step 2 - Compare your solution to drawn is blue.

the student's solution and evaluate 2) The first ball drawn is blue and the second ball

if the student's solution is correct or drawniis red.

not. Enclose all your work for this

step within triple quotes (™). For the first case, the probability of drawing a red

ball on the first draw is 4/10. After the first ball is

drawn, there are 9 bals left in the box, with 6 of them

being blue. So the probability of drawing a blue ball

on the second draw is 6/9.

Step 3- If the student made a

mistake, determine what hint you

could give the student without

giving away the answer. Enclose all

your work for this step within triple For the second case, the probability of drawing a

quotes (™). blue ball on the first draw is 6/10. After the first ball is
drawn, there are 9 balls left in the box, with 4 of them

Step 4- If the student made a

mistake, provide the hint from the

previous step to the student

(outside of triple quotes). Instead of

writing "Step 4 - ." write "Hint:". E—

being red. So the probability of drawing a red ball on
the second draw is 4/9.

To find the total probability, we need to add the

Figure 15. Use inner monologue or a sequence of
queries to hide the model’s reasoning process[19]
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