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Abstract

The purpose of this study is to design the framework of evaluation on learner’'s cognitive skill for artificial in—
telligence(Al) education through computational thinking. To design the rubric and framework for evaluating the
change of leaner’s intrinsic thinking, the evaluation process was consisted of a sequential stage with a) agency that
cognitive learning assistance for data collection, b) abstraction that recognizes the pattern of data and performs the
categorization process by decomposing the characteristics of collected data, and ¢) modeling that constructing algo—
rithms based on refined data through abstraction. The evaluating framework was designed for not only the cogni-
tive domain of learners’ perceptions, learning, behaviors, and outcomes but also the areas of knowledge, com-—
petencies, and attitudes about the problem-solving process and results of learners to evaluate the changes of in-
herent cognitive learning about Al education. The results of the research are meaningful in that the evaluating
framework for Al education was developed for the development of individualized evaluation tools according to the
context of teaching and learning, and it could be used as a standard in various areas of Al education in the future.
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<Table 1> Cognitive Evaluation Factors for Computational Thinking Based Al Education

Instructional Model | Domain Factors

Description

Data Collection |[Collect various data for problem-solving

Reasoning [Conduct the reasoning to check the reliability of the data

Data Collection/ . .
Agency |Cognitive| Recursion

Conduct the recursion to check the relevance of the collected data

Detection for the purpose of problem-solving
Process
.. |Repeat data collection and analysis to ensure the validity of the
Repetition .
algorithm
Abstraction Abstracting Abstraction Discover and categorize patterns of data

Algorithm and Model Algorithm Modeling

Algorithm modeling for problem recognition and solving through
categorized data

Automation & Evaluation| Modeling | Trials and Errors |Validate algorithms by applying them to a variety of similar problems

Prediction Data Visualization

Apply the algorithm to solve the new problem and predict the result
for refining the data
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<Table 2> Domain and factors of The New Kirkpatrick Model (Kirkpatrick, 2015)

Level | Domain Factors Description
Engagement Evaluate students” response to participation in learning activity.
Level 1| Reaction Relevance Assess the opportunities and abilities of students to apply what they have learned in other areas.
Satisfaction Evaluate students’ satisfaction with class contents.
Knowledge Measure the degree of change in students’ knowledge of the content.
Skills Evaluate students” degree of change in the competencies required in the content.
Level 2| Learning Attitude Assess change in leamer’s attitudes through learmning.
Confidence Identify changes in learners’ confidence in teaching and leamning through learning.
Commitment Observe changes in how students attempt to participate in learning about relevant instructional content]
Critical Behaviors |Measure behavioral change in learner’s problem-solving according to learning.
Lovet 3| Betuir Required Drivers S;aég;z .changes in Reinforce, Monitor, Ecourage, and Reward according to students’ ability to solve
On-the-job learning [E;)r\;aé;;ti Si)elsienr;’. performace to measure changes in accountability and motivation for optimal
Leading indicators |Find out if the instructional goals have been achieved through the leaner’s leaning process.
Level 4| Results

Desired outcomes

Checking the achievement of the results required in the proposed instructinoal context.
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<Table 3> Cognitive Evaluation Rubrics for Computational Thinking Based Al Education

Level Elv)zlﬁi‘;’“ AIFEaCi‘iﬁO“ Knowledge Skills Attitude
Agency |Recognize the data detection Demonstrate data collection Value data detection and collection

Lelv el Reaction | Abstracting |Utilize the problem decomposition |Apply principles of decomposition|Assess the problem decomposition
Modeling  |Differentiate algorithm modeling | Algorithm modeling for problem solving | Encourage modeling the algorithm
Agency |Identify the data through reasoning |Organize data accurately through reasoning | Value the data reasoning

L62V el Learning | Abstracting |Explain the way to simplify the problem |Distinguish the core problem Assess to find the core problem
Modeling |Compare algorithm Conduct the Algorithm modeling |Encourage algorithm modeling
Agency |Classify the data through recursion|Compare the data through recursion|Value the data through recursion

Legv el Behavior | Abstracting |Interpret the pattern recognition  |Apply pattern recognition Assess the pattern recognition
Modeling |Justify distinguished algorithm Adhere the algorthm to solve the problem|Encourage automation of algorithm
Agency  |Distinguish the data through repetition|Organize the data through repetition|Value the data through repetition

Level Results Abstracting |Categorize common data Distinguish the data for categorization|Assess the categorized data
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