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ABSTRACT

Artificial intelligence education is very important in the 21st century knowledge information society. Even if it
is very important to understand artificial intelligence and practice computer programming in computer education in
the fourth industrial revolution, but there is no teaching and learning model to understand artificial intelligence
and computer programming education. In this paper, the proposed model consists of problem understanding step,
data organizing step, artificial intelligence model setting step, programming step, and report writing step. At the
program step, students can choose to copy, transform, create, and challenge steps to their level. In this study, the
validity of the model was proved by the Delphi evaluation of elementary school teachers. The results of this
study provide a good opportunity for elementary school students to practice artificial intelligence programs.

Keywords : Artificial intelligence, artificial neural network, elementary school students, programming education,

teaching and learning model
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<Table 3> Example Training (Test) Data for Iris Flower

Classification

ERE) Al ZL o]

LS . 2 ol
o] | = | 4o | =
5.1 35 14 0.2 setosa
49 3.0 14 0.2 setosa
7.0 32 4.7 14 versicolor
6.4 32 45 15 versicolor
6.3 3.3 6.0 25 virginica
58 2.7 5.1 19 virginica
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(Fig. 1) Example Training (Test) Data for MNIST

Handwritten Digit Recognition

(Fig. 2) Example Training (Test) Data for Dogs &
Cats Classification

1) https://en.wikipedia.org/wiki/Iris_flower_data_set
2) http://yann.lecun.com/exdb/mnist/
3) https://www.kaggle.com/c/dogs—vs—cats

4.3 2IZXs 2E AF5HI|

ol
i
il
o
o,
ol
ol
K
S

B el (1) Shel A8
T EYS o FRY AAA 47
Ael SVM, K9l ol i
el A PHES 8T ¢
ol W& Hz

Ao 2w

X
o

N
R
ol -

Py
o
fr
[t

[o]

1%
oy

[o
oby

oM
o
ot X,

or‘-{ﬂi

oft = 3o

rE;‘.E"E

> 19 [UO

1
{

o -
Py

o >
>~

el

ofo

ol

ol

i

£

J_Lt
o Jo ®n

o 2
_F"

ox
o
>
Hd
é

oo

o)

=

30 N
P

o,

ot

I
T
t: >
.

oy, &
K
>
B3
o

X
VN
o
o
>
oo N
ol
ol

L e o
ofol
o

(NN
o
EL
2 g
2
o >
T L
TR o
o
o=
- o or
»
rlo

pac

(o
fr
o T

Nt 2

o

b b Lo flr ofL o of roLorir

o
=
o
>~
ol
ofo
ol

-

oX, o

ol

Qo

K
= o o=
o )

e

>

)
[Ea i
il
n)
;3

)

o>

o Il

e 2
Ni

>~

>

oo

Q‘L

X

&2

i

u

i)

Y
oo
QL
-1 2
&2
rlo
oM,
o
2

=7
ey
ot

i
1o g
=

Al = GPUY

O

oL R
o,
£
mio
SO

(o3

oY o
¥ T
QL

a
N
df ooy opE N Lo

i,
>

2 o sz

T

1%
i)Y
oby
)
ra
=)
[o o

o
oy flo
2

>~
>
op

<]

td

i)

i
i
o ay te

ol o =
e
)
ox g
ot
o
~
>
oo
)
oM,
o

TEEA Asfor gtk
TensorFlow, Theano, Caffe, Keras % T3t &y
YIS F shE st o] Asith o] Fo
M= 53] Keras7t 2% Z3FH w& HH0= 7P¢ 4
G Aow HolsH, T olfre Al 27FA T AA,
Kerast TensorFlow$} Theano? &3 (wrapper)©]”]
wf el w9 ARE-3H7] 4tk &4, Keras® (Theano
backendE AF&3t Z$-) 64ME Linux, 324 E Linux,
641 E Windows, 3281 E Windows 2744 dx=e] 7}
g WAE ALESEA] e fGA A ek B
o] A 641 E/328] E Windows7} A2 ¥ 757
tus ghxdE] steo] & A}
[e)

&
WS T 9l AL T

AT\

> o
Hr oo Lo
ol
ol
K
%0,

2 K
e,
-
Joﬁ'

<Table 4> KerasZ T3 8t5 Zdo] o & 1}
Eflit), 25N EL o] ZEE olFstA] Yol T
5tH, get_datapy FUS WHE F Shpebal A2 HA
o] == get_training_data() ¢} get_test_data() &<F1t

Holshy B,



<Table 4> Source code for training neural networks

from Kkeras.callbacks import EarlyStopping
from keras.models import Sequential

from Kkeras.layers import Activation

from Kkeras.optimizers import SGD

from keras.layers import Dense

from sklearn.preprocessing import LabelEncoder
from Kkeras.utils import np_utils

from get_data import *

# (1) prepare data
train_features, train_labels = get_training_data()
test_features, test_labels = get_test_data()

# (2) refine the data
n_classes = len(set(train_labels))
le = LabelEncoder()
encoder = lambda labels: np_utils.to_categorical(
le.fit_transform(labels), n_classes)
train_labels, test_labels =
encoder(train_labels), encoder(test_labels)

# (3) define a neural network architecture
model = Sequential()
model.add(Dense(768,
input_dim=len(train_features[0]), init="uniform”,
activation="relu”))
model.add(Dense(384,
init="uniform”, activation="relu”))
model.add(Dense(len(tram_labels[O])))
model.add(Activation("softmax”))

_n

# (4) train the model using SGD
print("compiling model...")
sgd = SGD(r=0.01)

model.compile(loss="binary_crossentropy”,
optimizer=sgd, metrics=["accuracy”])

model fit(train_features, train_labels,
nb_epoch=iteration, batch_size=128, verbose=1)

# (5) show the accuracy on the test set

print("evaluating on test set..”)

(loss, accuracy) = model.evaluate(test_features,
test_labels, batch_size=128, verbose=1)

print("loss={:.4f}, accuracy: {:.4f}%" format(loss,
accuracy * 100))
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<Table 5> Example of Copying Step

iteration = 1000

def get_training_data():
features = [[5.1,3.5,1.4,0.2],
[4.9,3.0,1.4,0.2],
[7.0,3.24.7,1.4],
[6.4,3.2,45,1.5],
[6.3,3.36.0,2.5],
[5.8,2.75.1,1.91]
labels = ['Iris—setosa’,
'Tris—setosa’,
"Tris—-versicolor’,
"Tris—-versicolor’,
'Tris—virginica’,
"Tris—virginica']
return features, labels

def get_test_data():
features = [[5.1,3.8,1.9,0.4],
[5.6,2.7,4.2,1.3],
[6.7,3.3,5.7,2.5]]
labels = ['Iris—setosa’,
"Tris—-versicolor’,
"Tris—virginica']

return features, labels
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<Table 6> Example “data.txt”

5.1, 35, 1.4, 0.2, Iris—setosa
4.9, 3.0, 14, 0.2, Iris-setosa
7.0, 3.2, 4.7, 1.4, Iris-versicolor

<Table 7> Example of Changing Step

import os
iteration = 1000

def get_training_data():
return get_data_from_dir('iris_train’)

def get_test_data():
return get_data_from_dir('iris_test’)

def get_data_from_dir(dir_name):
features = []
labels = []

with open(dir_name + '/’ +
os.listdir(dir_name)[0], 'r’) as file:
for line in file:
spl = line.split(’,”)
if len(spl) > 1:
features.append([float(i) for i in spl[:-11])
labels.append(spl[-1].strip())

return features, labels
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<Table 8> Example of Creating Step <Table 9> Example of Challenging Step

import os import os
import cv2 import cv2
import numpy as np import numpy as np
iteration = 10 iteration = 50
def get_training_data(): def get_training_data():

return get_data_from_dir('mnist_train’) return get_data_from_dir('dog_cat_train’)
def get_test_data(): def get_test_data():

return get_data_from_dir('mnist_test’) return get_data_from_dir('dog_cat_test’)
def get_data_from_dir(dir_name): def get_data_from_dir(dir_name):

features = [] features = []

labels = [] labels = []

for filename in os.listdir(dir_name): for filename in os.listdir(dir_name):

features.append(cv2.imread(dir_name + '/’ + features.append(cv2.resize(
filename) flatten()) cv2.imread(image_path), (32, 32)).flatten())
labels.append(filename.split(”.”)[0]) labels.append(filename.split(”.”)[0])

features = np.array(features) / 255.0 features = np.array(features) / 255.0

return features, labels return features, labels
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