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Analysis of Teaching and Learning Process in Physical
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Seoul National University of Education

ABSTRACT

The purpose of this study is to analyze the teaching and learning process of physical computing using coding
block for elementary gifted students in science. In order to obtain implications for teaching physical computing, we
set the learning objectives from the Computer and Information Literacy Evaluation Standards developed by the
International Association for the Evaluation of Educational Achievement(IEA) and developed a teaching and learn—
ing program for physical computing through collaboration between science education and computer education ex—
perts according to learning objectives.

The developed program was related to the use of the coding block MODI(TM) and 32 classes of physical com—
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puting instruction were conducted for 15 students of the 4th to 6th grade who belong to an education institute for
Keywords

ess was analyzed by collecting data such as classroom videos, class observation logs, teacher and student ques—
of physical computing using the coded blocks in the school education field were suggested. And we also explored
the strategy of expanding the computational thinking through the activities of coding instruction to realize creative

the gifted in science affiliated to the University. In the physical computing class, the teaching and learning proc—
tionnaires, and interviews. Based on the results of the study, the implications of the teaching and learning process
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<Table 1> Educational Objectives of the Physical Computing Education Program

Dimension Element Sub-Element Educational Objectives
1) Knowledge and Observe the interactions of the components that make up
Understanding of the computer system to identify and explain the characteristics
L Computer Systems of the computer system.
. . Conceptualization - - -
Dimension2 Problem analysis and Break down problems into smaller, easier-to—handle problems
of Problems . .
formatting and shape the characteristics of the tasks.
Computing 3) Data collection and  Collect and organize relevant data to show characteristics
Thinking expression and patterns.
(CT) 1) Solution planning Plan a solution to the problem and make critical judgments

2. Solution and evaluation

about the plan.

manipulation  2)
design development

Algorithms, programs, Develop and perform algorithms, systematically representing

the steps and rules required to solve problems.
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<Table 2> Part 1: Fundamental learning - MODI modules and basic programing
Input QOutput Programing
~ Subiec Tumi M . Infra Ultra L o ot Progr
Time Subject wtio matio W il rd soric B0 g Guro  F S s Mot Loof T Wihile anmi
n n W ray wave scope D n orng S TeXIS Tt g
1  Hardware configuration sense o o o o o o o o o o o o o (@]
2 Leaming the hardware “input” module (Switch) O @) O @)
3 ILeaming hardware “Input” Module (Dial & Mike) O @) @) O @] O
4 Leaming hardware "input” module (Environment) o O O O O O
Leaming hardware “Input” Module (Infrared and
5 Ultrasoric) o O @] O O
6  Leaming hardware “input” module (Gyroscope) o O @] @)
7 Leam Hardware “Output” Module (FD, Screen) O o O O O O O O O O @] @] @)
8  Leam hardware “output” module (Speaker, Notor) o o0 0O O O O O O O O o O O
9 ILeaming Programming (IF) O (@] @) (@]
10 The Challenge of Using iF Texts O O O
11 Leaming Progranming (While) O O o O o O
12 Leaming Programming (Loof & Break) O O o O
13 The Task of Using While, Loof, and Break Texts @] @] @] o O O
14 Leaming Network Module Functions o O @] @]
5 Creating smart switches O O
1 Leaming Network Functions Using Srrertphone o o o 0O 0o 0 O 0o o0 o
Applications
<Table 3> Part 2: Application - Project performance
Input Output Programing
i Subj Ty Tl Infra | Ul L« . . Progr
Time Subject natio | natio }ﬁ}n Mike| red sonizl Bﬁm Dial |Gyro| E ﬁkga x;leenngmt %:(ft,l? e WVhile] i
n n ray |wave scope| D g Text] ng
1 MODI Review O|lO0OlO0O|O|O]O]|O O|lO0lOJ]OJO|O|OJO|O]|O
2 Meking Smart Signals 1 O O
3 Meking Smart Signal Lights 2 O O O OO
4 Start Signal Making 3 OO O
5 Meking Smart Signals 4 @) O O
6 | Meking Smart Signal Lights 5 0 0 0 o
7 Leaming Dance Robot Action 1 O @]
8 Leaming Dance Robot Action 2 O O O O] O O
9 Leaming Dance Robot Action 3 O @) o0 OO
10 Leaming Dance Robot Action 4 O @) O O O
1 Leaming Dance Robot Action 5 @) @) O O
1213 | Leaming Dance Robot Action 6 O O O O
14 Leaming Dance Robot Action 7 O O O O
1316 | Dancing robot choreography O Ol O O O O O
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<Table 4> Lesson and learning contents

Order subject Summary of instructional content
1 MODI Hardware Capture
1. Taming MODI Learning module functions such as microphones, buttons, dials
9 IF, While, Loof & Break Programming
Learning Network Module Function
3 MODI Review
. .. . Making smart traffic lights
4 2. Performing a mission with MODI Learning the Dance Robot Action

Announcement of Dance Robot Choreography

<Table 5> Lubric of classroom observation

Dimension

Analysis of teaching and learning process

Participation and immersion in
learning activities

Does the learner participate with interest and interest in learning activities? Does the learner’s
interest remain constant?

Is the learner’s commitment to learning activities, self-directed?

Achieving Goals and Learning
Achievement (Improving
computer thinking ability)

Does the learner reach the class goal?

Learners’ computers. Is information literacy improving?

Difficulty and satisfaction

Is there any difficulty in learning?

Are you satisfied with your learning activities and results?

Learning environment

Do students easily manipulate MODI and software?

Interaction

Is there a good interaction and communication between students and teachers, between
students and students?
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