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[Abstract]

Artificial intelligence, a core technology in the era of the fourth industrial revolution, has recently become a basic learning
competency for students to learn. Various educational studies for artificial intelligence are underway in the United States and the United
Kingdom, and cases of artificial intelligence education research for elementary and secondary students are also beginning in Korea. In
this study, a deep learning lecture was designed by deriving the learning competencies of computer programming education-centered
classes for artificial intelligence education required for the 4th industrial revolution for computer major students. The deep learning
lecture consisting of coding on Python, numpy, matplotlib and tensorflow, understanding artificial intelligence and deep learning, and
implementing artificial and convolutional neural networks with tensorflow is applied to the actual class of D-university. In order to
verify the effectiveness of learning competency of the class, a paired samples t-test was used. As a result of the analysis, there was
significant differences in the pre- and post-test results of the learning competencies of deep learning proposed in this study.
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Table 2. Questionnaires to validate the effectiveness of
lecture design

Table 1. Week schedule of deep learning lecture Sitbjcieziea Nl o i gontents
PYPG-1|Overviews on Features of Python
WeekSUbjeCtContents PYPG-2|Accessing and slicing of python sequences
related PYPG PYPG-3 Practical usage of loop structures with range

] PYPG Lecture and Python Programming Language Overview (PYthon - - —

Interpreted and Complied Programming Language ProGramming) |YPG~4|Practical usage of list & dictionary types

IDLE shell and various python development PYPG-5 Understanding python libraries and usage
2 PYPG |environment packages

Xariousgata g/pes ?”d Vetlrigbleks, IO function USAl_{ |Understanding Al and Machine Learning,
3 pypg fnaconda and jupyter noteboo Deep Learning

Conditional structure & lteration structure - :
4 PYPG |List and Tuple, Dictionary and Set UsAl-p [EXPerience the technology of Deep Leaming
5 PYPG |User defined and built=in function USAI in real life
6 PYPG Module and package (Understand Al)
7 IDNT _Numpy and matplotlib package USAI-3 lUndgrstagd lthe btackground of  deep
8 USA| Al, Machine Learning & Deep Learning Introduction earning deve opmeﬁ —

Tensorflow Overview & Basic Programming USAI-4 |[Understand ANN(Artificial Neural Network)
9 test Mid test i USAI-5 |Understand Tensorflow and Keras
10 |UsAl E’vercepgon and ANgb lDNNVfQV?FV'eVé , IDNT IDNT-1 |Practical usage of numpy & matplotlib

inear Regression assification Overview ) — ; : :

Linear Regression & MNIST Programming with (Implementatio/DNT=2 Design of input and hidden, output layer
11 IDNT tensorflow n of DeepjpnT—3 Practical usage of activation and loss
12 |IDNT |CNN Overview & MNIST Programming with tensorflow Neural network functions
12 %Sr@rl B;e\‘rﬁoTnal PoFr’thIiotF’éesente}t,{Qn w it hIDNT-4 |mplementation of ANN with MNIST

eam Project Competition

5 et Finaltedt . Tensorflow)  |pNT-5 mplementation of CNN with MNIST
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Table 3. Paired samples statistics of PYPG

ltem Hourly |Mean |Std. dev |Mean of diff. | '}
Pre 3.04 1.371

PYPG—1 1.308 —4.057 |.000
Post 4.35 |0.629
Pre 2.38 [1.203

PYPG-2 2.000 —6.939 [.000
Post 4.38 |0.697
Pre 1.96 1.248

PYPG-3 2.462 —8.835 [.000
Post 4.42 |0.703
Pre 2.19 1.167

PYPG—-4 2.192 —8.064 |.000
Post 4.38 |0.637
Pre 2.50 1.421

PYPG-5 1.692 —6.010 [.000
Post 419 |0.749
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Table 4. Paired samples statistics of USAI

ltem Hourly |Mean |Std. dev |Mean of diff. '}
Pre 2.19 1.201

USAI-1 1.538 —6.325 |.000
Post 3.73 0.724
Pre 2.54 1.174

USAI-2 1.538 —5.882 |.000
Post 4.08 0.628
Pre 2.23 1.275

USAI-3 1.654 —6.850 |.000
Post 3.88 0.653
Pre 2.42 1.27

USAI-4 1.538 —6.496 |.000
Post 3.96 [0.72
Pre 2.31 1.35

USAI-5 1.808 —6.945 |.000
Post 4.12 0.653
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Table 5. Paired samples statistics of IDNT

ltem Hourly |Mean |Std. dev |Mean of diff. | '}
Pre 1.65 [1.018

IDNT-1 2.577 ~11.552(.000
Post 4.23 |0.587
Pre 1.65 [0.892

IDNT-2 2.000 ~12.748(.000
Post 3.65 |0.689
Pre 1.54 |0.948

IDNT-3 2.038 ~11.351 (.000
Post 3.58 |0.809
Pre 1.42 (0.643

IDNT-4 2.077 ~10.843(.000
Post 3.5 0.762
Pre 1.46  |0.761

IDNT-5 2.154 ~10.899 (.000
Post 3.62 |0.804
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