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[Abstract]

This study analyzed the change of teaching expertise of pre-service teachers through TPACK
education. In this study, we applied a programming-based TPACK education program developed by Kim
and Lee (2019) to 20 prospective teachers. To analyze the pre-service teachers’ teaching expertise
analyzed the lesson plan prepared before, during and after applying the educational program. As a
result, Few teachers use technology in lesson plan, and the design of the instructor-led or experiment to
confirmed content in curriculum or textbook. The use of technology has increased in the second
Teaching Plan, but the technology was not used depending on the educational context. In the third
lesson plan, all pre-service teachers were able to use technology in an educational context. Moreover,
the teaching expertise of the pre-service teacher showed a statistically significant improvement in the
lesson plan. This study founded that the programming-based TPACK education program was effective in

enhancing the teaching expertise of the pre-service teacher.
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Table 1. Characteristics of Participant

Gender
Male Female Total
9 (45) 11 (55) 20 (100)
Grade
Freshman | Sophomore| Junior Senior Total
0 (0) 6 (30) 10 (50) 4 (20) 20 (100)
Major
Chemistry | Korean |Earth science | Technology Total
5 (25) 4 (20) 4 (20) 3 (15)
Art Mathematic| Music Computer | 20 (100)
1 (5) 1 (5) 1(5) 1 (5)
Experience of lesson design
1 2~3 Over 4 None Total
1 (5) 2 (10) 1(5) 16 (80) 20 (100)
Experience of programming
Yes No Total
8 (40) 12 (6) 20 (100)
Experience of educational practice
Yes No Total
4 (20) 16 (80) 20 (100)
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5. Analysis
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Table 2. Test tool

Test tool Question
1. Curriculum Goals & Technologies
(Curriculum-based technology use)
TPACK-based 2. Instructional Strategies & Technologies
.technolc?gy (Using technology in teaching/ learning)
integration
assessment | 3. Technology Selection(s) (Compatibility
rubric with curriculum goals & instructional

[33] strategies)

4. “Fit” (Content, pedagogy and
technology together)

1. Identification of topics to be taught
with technology in ways that signify
the added value of tools, such as
topics that students cannot easily
comprehend, or topics that teachers
face difficulties in teaching them
effectively in class

2. Identification of representations for

Criteria transforming the content to be taught
for. into forms that are comprehensible to

assessing learners and difficult to be supported
TEC]K by traditional means

3. Identification of teaching strategies,
which are difficult or impossible to be
implemented by traditional means

4. Selection of appropriate technology
tools

5. Identification of appropriate strategies
for the infusion of technology in the
classroom

Al ol e TefR)of] tisto] shget o]
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2
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2
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Table 3. Treatment

Elements of
Cycle Content programming
based TPACK"
Analysis Ana.lysis of Problem in 13
subject
Investigation of programming 59
environment !
Investiga InvestigatiQn of
tion programming-based TPACK 9
class examples
Investigation of TPACK 4,6
Investigation of curriculum 3,5
Design Design of TPACK class based 128
on programming
Application | Micro-teaching 7
Instructional criticism 3,6,8,9
Evaluation | Elaboration of class &
Feedback 12689

" 1. Brainstorming: 2. Design of class with programming;
3. Investigation of curriculum; 4. Investigation of TPACK
model: 5. Investigation of programming environment;
6. Reflection of class: 7. Microteaching; 8. Collaboration;
9. Investigation of class example



The Changes of Teaching Expertise of Pre-service Teachers through Analysis of Lesson Plan 213

IV. Result

1. Analysis of lesson plan
1.1 Analysis of lesson plan(First)
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1.2 Analysis of lesson plan(Second)
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Table 4. Themes and technologies in

lesson plans designed by pre-service teachers

1st lesson plan

2nd lesson plan

3rd lesson plan

Pre-
service Technology Technology Technology
R Theme Theme Theme
Use Type Method Use Type Method Use Type Method
Parts of Parts of .
. . Korean Program Quiz for
k1 speech in X speech in X 0 : )
grammar ming evaluation
Korean Korean
Lit Evaluati | Li ) i
K2 iterary 0 Smartpad valuati iterary 0 Smartpad | Evaluation Korean 0 Program Quiz fpr
language on language grammar ming evaluation
Poem Poem )
k3 interpretat X interpret X Kwandongbul 0 Program Quiz apd
. . kok ming explanation
ion ation
Di )
Kwandong Kwandon iscuss and Kwandongbul Program Quiz and
k4 X 0 Web share 0 X .
bulkok gbulkok kok ming explanation
resources
i ] )
K5 parabola X Quadratic 0 Program Cur\(e El.ectros.tanc 0 Program Expgmmeqt
curve drawing induction ming and simulation
Dynamic Program Model
ké equilibriu X Osmosis 0 PPT Evaluation Statistics 0 m?n implementatio
m ¢ n and practice
Vaporizati Law of
on and conservat Boyle's-Charl Program Experiment
k7 . ) X } X . 0 - ; )
Liquefacti ion of es's Law ming and simulation
on mass
Periodi . o .
K8 eriodic X Carbon 0 Program | Observation Acid pasg 0 Program Expgmmeqt
table compound neutralization ming and simulation
Law of
Aci - . . . )
K9 cids and X def|n|t§ 0 Program | Simulation Boyl(le s-Charl 0 Program Expgmmen.t
bases proportio es's Law ming and simulation
ns
Acid-base . )
R ) ) ) -
k10 edgx X neutraliza 0 Program Simulation Acid .bas.e 0 Program Expgmmen.t
reaction tion ming neutralization ming and simulation
Salinity Observation
and Telescope of Moon Program Experiment
k11 - X observati X 0 ; - )
Density in phase ming and simulation
on
Seawater changes
. Physical .
Life of Explanat ; )
k12 ne o 0 PPT XP ana quantity 0 Program Inquiry Moon phase 0 Program Expgmmen.t
star ion changes ming and simulation
of stars
k13 Fog X Fog 0 Program | Simulation Moon phase 0 Program Expgmmen.t
changes ming and simulation
Igneous Observation
rock and Moon Program of Moon Program Experiment
k14 . X phase 0 X Simulation 0 ; - )
plutonic ming phase ming and simulation
changes
rock changes
Bri E . . ] )
K15 ridge 0 PPT xplanat Hou;mg 0 PPT Explanation El.ectros.tat|c 0 Program Expgmmen.t
Structure ion design induction ming and simulation
Truss .
K16 Congrete X bridge X Congrete 0 Program Expgmmen.t
specimen . specimen ming and simulation
design
K17 Invention 0 Program Program Invention 0 Program Program Congrete 0 Program Expgmmen.t
ming design ming design specimen ming and simulation
- Program ) Model
Applicat P - ) P P . ) )
k18 D |c.a 'on 0 rogram ming Function 0 rogram rogramml Statistics 0 Program implementatio
design ming . ming ng learning ming .
learning n and practice
Characteri Character
ti f P Evaluati | isti ) i
K19 stics o 0 rogram | Eva uati | istics of 0 Program Evaluation CuI'FuraI 0 Program Quiz fpr
the ming on the ming Heritage ming evaluation
instrument instrument
Understan . | Understa )
. Evaluat . )
k20 ding the 0 PPT Mg nding the 0 PPT Explanation CuI'FuraI 0 Program Quiz fpr
o on B Heritage ming evaluation
exhibition exhibition
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Table 5. Teaching expertise of Pre-service teachers 1, H|F3E2X|S &5t A2 AAIS 4 9= dJo] g
th h lysis of | | 1015 =
rough analysis ot fesson pian HEE AL SRIE 4 ok ofb] WA AAlgE &
Lesson plan o] ZA|ot B3 2A] L] 3t B Table 49} 2t}
Question First Second Third
M | sD M | sD M | sD
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Q3 1.300 | .470 | 2.000 795 | 2.900 553 : _
Q4 1.100 | .308 | 1550 | .605 | 2.300 | .470 Test'|  First Second Third F p
Total 1.475 | .362 | 2.000 585 | 2.725 590 M | sD| M sD M )
Criteria for assessing TPCK
Q1 8.300 | .733 | 10500 | 2.482 | 16.100 | 2.693 T |1.475].362|2.000| .585| 2.725| .590| 855.473| .000™
Q2 8.000 | .649 | 9.750 | 3.041 | 16.700 | 1.895 .
C |7.850].489|9.830(2.491|15.600|1.925|2031.707 | .000
Q3 8.050 | .224 | 10050 | 2.704 | 15.700 | 1.838 — | I i
Q4 7550 | 759 | 9750 | 2593 | 15500 | 2.013 T-.TPACKI-based techn.ology integration assessment rubric
Q5 7350 | 489 | 9.100 | 2.075 | 14000 | 1777 | G Criteria for assessing TPCK
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2. Changes in teaching expertise of

pre-service teachers
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