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The Case Study of Elementary School Teachers Who Have
Experienced Teacher Participation-oriented Education Program
(TPEP) for Elementary School Teachers to Improve Class Expertise
in Science Classes
- Focusing on Visual Attention -

Kim, Jang-Hwan + Shin, Won-Sub - Shin, Dong-Hoon'f

ABSTRACT

The purpose of this study is to identify the effect of Teacher Participation-oriented Education Program (TPEP)
for Elementary School Teachers to Improve Class Expertise in Science Classes with a focus on visual attention.
The participants were two elementary school teachers in Seoul and taught science subjects. The lesson topic
applied to this study were ‘Structure and Function of Our Body’ in the second semester of fifth grade and
“Volcano and Earthquake’ in the second semester of fourth grade. The mobile eye tracker SMI’s ETG 2w, which
is a binocular tracking system was used in this study. In this study, the actual practice time, participant’s visual
attention, visual intake time average, and visual intake time average were analyzed by class phase. The results
of the study are as follows. First, as a result of analyzing the actual class execution time, the actual class
execution time was almost in line with the lesson plan after the TPEP application. Second, visual attention in
the areas related to teaching and learning activities was high after applying TPEP. Factors affecting the progress
of the class and cognitive burdens were identified quantitatively and objectively through visual attention. Third,
as a result of analyzing the visual intake time average of participants, there was a statistically significant
difference in all classes. Fourth, as a result of analyzing the visual intake time average of participants, the results
were statistically significant in the introduction(video), activity 1, activity 2, and activity 3 stages in the lecture
type class. The Teacher Participation-oriented Education Program (TPEP) for Elementary School Teachers to
Improve Class Expertise in Science Classes can extend elementary science class expertise such as self-class
analysis, eye tracking, linguistic, gesture, and class design beyond traditional class analysis and consulting.

Key words: Teacher Participation-oriented Education Program (TPEP), science class expertise, class analysis,
actual class execution time, visual attention
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Table 2. Lesson & topic
Lesson Topic
" | " 52 Digestion (3rd) Lecture
B i TPEP .
clore appiyme fhe Structure and function of our body Bone and Muscle (2nd) Inquiry
42 Volcano Definition (2nd) Lecture

Afier applying the TPEP Volcano and earthquake

Volcanic Eruption (3rd) Inquiry
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*TPEP : Teacher Participation-oriented Education Program

Fig. 1. Research procedure.
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Step

Explanation

» Steps to analyze the teacher’s class
1 IA (image analysis) * The novice teacher analyzes the class video
* Comparison with expert class analysis

2 VA (visual analysis)

* Theoretical inquiry into gaze analysis
* Analyzing the class video added with the scan path

* The research participants directly analyze the teacher’s language behavior
3 LA (language analysis) * Comparison with expert class analysis
* LA Framework: Revise and supplement the framework developed by Shin et al. (2017)

* The research participants directly analyze the teacher’s gestures

4 A (gestur lysi .
GA (gesture analysis) » Comparison with expert class analysis
* Class development stage
5 CD (class development) * Based on the results of the class analysis and the self-reflection of the research

participants, they design their own science classes and revise and supplement them
through consultation with science education experts.
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Workstation
- Operater PC
- Experiment design
- Camera Control

Observer Camera 2
- Event Marker
- Blind spot recording

Observer Camera 3
- Event Marker
- Blind spot recording

Observer Camera 1

- Recarding the whole
classimaving & voice)

Participant
- Teaching
- Free 1o move
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Table 4. Lesson planning & actual practice time (lecture)
TPEP before (min.sec) TPEP after (min.sec)
Step Actual practice time Actual practice time
Planning time Planning time
A B A B

Intro 3.00 1.40 1.50 4.00 4.39 5.16

Activity 32.00 17.04 12.53 26.30 29.48 27.12

Cleanup 5.00 5.50 3.09 9.30 5.27 3.26

Sum 40.00 24.44 17.52 40 39.54 35.54
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Table 5. Lesson planning & actual practice time (inquiry)
TPEP before (min.sec) TPEP after (min.sec)
Step Actual practice time Actual practice time
Planning time Planning time

A B A B
Intro 3.00 351 138 5.10 521 9.16
Activity 32.00 48.04 5831 28.50 3047 30.11
Cleanup 5.00 4.16 1.50 6.00 441 338
Sum 40.00 56.11 61.59 40.00 40.49 43.05
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Table 6. Visual intake time average one-way ANOVA

Stage F df P
Lecture type
Motivation 106.211 3 .000™"
Issue 10.484 3 .000™"
Activityl 191.735 3 .000™
Activity2 213.584 3 000"
Activity3 59.669 3 0007
Activity4 43.204 1 .000™"
Cleanup 102.714 3 000"
Inquiry type
Motivation 137.295 3 .000™"
Issue 27.945 3 .000™"
Activityl 57.035 3 .000™"
Activity2 69.520 3 .000™"
Activity3 38.335 3 .000™
Cleanup 47.938 3 .000™"
™ p<.001
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& Shin, 2018).
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Table 7. Visual intake time average one-way ANOVA (lecture)

Stage F df )4
Motivation 6.410 3 .000"
Activityl 29.428 3 000"
Activity2 24.537 3 .000™
Activity3 4383 3 004”

™ p<005, ™ p<.001
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