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Designing Content Elements of the Programming Curriculum
as a Instrumental Subject for Gifted Science High School

JongHye Kim'
ABSTRACT

In this study, contents of programming curriculum were designed as instrumental subjects for
scientifically gifted students, not for IT gifted ones. Firstly, the programming curriculum consisted
of 3 sections; Programming Understanding, Object-Oriented Programming, and Simulation
Programming as a result of two semesters. Then, the lectures including project-based and
problem-solving tasks were given to scientifically gifted students in a high school during one
semester to verify whether they could apply the contents to studies and researches in math or
science or not. As a result of this study, the students could improve numerical analysis and
simulation program development capabilities in math or science as well as the problem-solving
ability based on computational thinking. Moreover, it was proved that the students changed their
perception about programing learning. They started to think that programing learning was necessary
to studies and researches in math or science. The results of this study propose guideline to design
programming curriculum as instrumental subjects for scientifically gifted students.

Keywords : Scientifically Gifted Students, Programming Curriculum, Instrumental
Subject
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s\ def-pickall():
if on_beeper():

pick_beeper ()
piekall()

if left_is_clear():

if-on_beeper():
--pickall ()
(10

turn_off()
0

move ()
turn_left()

“pickall()

- turn_aff()
£0
move ()
pickall()
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Class Diagram

name, mass, temperature
__init_(self name, mass,
temperature)
prns(name, mass,
temperature)

spectrum radius, density radius, density
__init__(self name, mass, init__(self name, mas __init__(self name, mass,
temperature) radius) density)
prnm(spectrum) prng(density) prow(radius)

Meutron Black_hole
period
__init__(self name, mass,
period) __init__(self name, mass)
pron(period)

import math

class Star:
def __init__(self.name mass.temperature):
self. name=name
self. mass=mass
self temperature=temperature
def prns(self):
print('name : {}, mass : {}. temperature :
{}.format(self.name self. mass self temperature))

class Main_sequence(Star):
def __init__(self.name mass.temperature):
Star.__init__(self, name mass.temperature)
if temperature<4000:
self spectrum="M'
elif temperature=5000:
self spectrum="K'
elif temperature<6000:
self spectrum='G'
elif temperature<7000:
self spectrum="F'
elif temperature<10000:
self spectrum="A'
elif temperature=25000:
self spectrum='8'
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from tkinter import *

from math import sqrt

th=Tk ()

tk.title (" %OIZIPI )

pos=[" "

i=0

canvas=Canvas (tk,width=650, height=650)
img=PhotoImage (file="c:\\A 10000 01 x40k.GTF")
canvas.create image (0,0,anchor=NW, image=img)
label=Label (tk, text="")

canvas .pack()

tk.update ()

def clickl(event):

global i

if i=0:
pos[0]=event.x
pos[1]=event.y
i=1

elif i—1:
print (sgrt((event.x-pos[0]) **2+ (event.y-pos[1])**2))
i=0

canvas.bind all("<Button-1>",clickl)
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tkinter *
time
math

tk=Tk ()

tk.title ("3-body problem")

canvas=Canvas (tk,width=800,height=600,bg="blaclk"')
canvas .pack()

tk.update ()

Star:
__init (self,canvas,mass,x,y,vx,vy, color):
self.canvas=canvas
self.mass=-mass
self.x=x
self.y=y
self.vx=vx
self.vy=vy
self.d=10
self.id=canvas.create oval(0,0,self.d,self.d,fill=color)
self.canvas.move (self.id,x*100+400- (self.d) /2,y*100+300- (self.d) /2)

draw (self) :

self.canvas.move (self.id,self.vx*100,self.vy*100)
self.x+=self.vx

self.y+=self.vy

s0=star(canvas,3,1,0,0,-0.02, 'red")
sl=Star(canvas,3,-0.5,-(3*%0.5) /2,0.02*— (3%*0.5)/2,0.01, 'yellow')
s2=8tar (canvas,3,-0.5, (3**0.5) /2,0.02* (3**0.5) /2,0.01, 'blue')
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