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Classes for the concept of procedural thinking in software education should be designed based on process fortified assessment
that observes the procedural thinking of students rather than the evaluation of implemented software. This is because it is
important to observe changes in thinking to evaluate the concept. This study designed and applied classes based on
process-fortified assessment to guide the area of computational thinking in Practical Art courses for 5th and 6th grade students at
elementary school. It analyzed whether the classes were effective in enhancing the procedural thinking of students by observing

and tracing the student’s learning data and communication process and made suggestions.
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Table 1. Software-related content elements and software
development process in the technical system
area

Content Element Software development process

™ Problem definition phase
@ Problem validity analysis
phase
@ Algorithm(&flowchart)
design phase

- Procedural problem solving
—Apply a procedural thinking
process to a problem to solve
the problem efficiently

- Programming elements and
structure
—Understand the programming
language structure and
experience the process of
programming using EPL
language

® Coding phase
® Execution(run) phase
® Output phase

E 2. 7|2AAE ¥ojo| 2T EQof A LS 240 DR
B[ 5]
Table 2. Teaching and learning methods of
software-related content elements in the technical
system area

o>

Content Element | Teaching and Learning Method

Find examples in everyday life where
procedural thinking can be applied, and
understand the process of procedural
problem—solving through various activities
such as play—oriented physical activities
and puzzles.

- Procedural
problem solving
(Algorithm stage)

Guide students to utilize computational
thinking focusing on problematic situations
that occur in real life.

Guide students to understand methods and
procedures to solve problems without

- Programming computers, in addition to activities using

elements and computers.

structure

(Programming — Minimize the teaching of how to use
stage) application software or the grammar

learning of programming languages, and
focus on developing computational thinking
skills necessary for problem solving.
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E 3.

Table 3. Learning topics and procedural thinking activities

SLAZR| QF MAIA AlD SHE

Learning Topics | Various Procedural Thinking Activities

— Set conditions for navigating the route from
the starting point to destination

- A problem of | — Explore procedural problem-solving methods
navigating a based on conditions (1st feedback)
simple route — Discuss the searched route and modify and
using a physical supplement
robot — Explain feasibility and efficiency (2nd
feedback)
—Results (evaluation)
— Set conditions for virus removal
— A condition that all viruses must be removed
and the vaccine robot must return to the
starting point
— A condition that the vaccine robot can not
- A problem of | pass the same route twice
navigating a — A condition in which white blood cells and

route to remove
viruses using a
vaccine robot

platelets can not pass and turn into a virus
when they encounter a virus

— Explore various procedural problem-solving
methods(1st feedback)

— Discuss the searched method

— Explain feasibility and efficiency
feedback)

—Results (evaluation)

(2nd

— Set conditions to put out forest fires using a
fire drone when forest fires occur

— A condition that the fire drone must return to
the starting point after extinguishing all fires in

- A problem of | all areas where the fire occurred
navigating a — A condition that the fire drone can not pass
route to the same route twice

— A condition of forest fires in different sizes

— Explore various procedural problem-solving
methods(1st feedback)

— Discuss the searched methods

— Explain feasibility and efficiency of the
methods (2nd feedback)

—Results (evaluation)

extinguish forest
fires using a fire
drone
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