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[Abstract]

Recently, the importance of artificial intelligence literacy, which requires basic knowledge of artificial intelligence, has been
emphasized in school education. In Korean high schools, artificial intelligence mathematics and basics are operated as elective
subjects. In this study, a tensorflow-based deep learning teaching model was developed for computer-related students at a two-year
college university, and this model was operated in actual classes to verify the effectiveness by a paired t-test. In order to verify
the effectiveness of the learning competency of this model, the learning competencies of ‘Utilization Colab and GitHub’,
‘Understanding Al, ML(Machine Learning) and deep learning’ and ‘Implementing deep learning based on Tensorflow’ were
derived and analyzed with paired t-test. A significant result was obtained that students' competence in deep learning was improved

through pre and post tests applying the study's teaching model.
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Table 1. Week schedule of deep learning teaching model
based on tensorflow

Subject
wk. related Contents
Introduction to lecture & and Al Overview and
1| USAD | History
Introduction to Machine Learning & Deep Learning
Introduction to Anaconda & jupyter notebook
2| UTCG |Introduction to Google Colab for developing
environment of Deep Learning
Introduction to Github for web hosting services of
3| UTCG |remote repository & collaboration in Deep Learning
Modeling
Documenting code of python in a cell of notebook
4 | UTCG | Sharing notebooks google drive & Github and Using
Free GPU& TPU
5| UsAD Introductlon to Tensorflow Overview & Basic
Programming
Introduction to Neuron & Perceptron and ANN
6 | USAD |Introduction to MLP & DNN with input, output and
hidden layers
71 usaD Forward propagation and Backpropagation of
Gradient Descent Optimization
8 test Mid test
Implementation of Perceptron and ANN, DNN with
9| IMDT |Tensorflow
Overview of Linear Regression & Classification
Overview of Gradient Descent Optimization with
10| IMDT .
loss function and parameters
Linear Regression and MNIST Programming with
11| IMDT
tensorflow
12| MDT CNN Overview & MNIST Programming with
tensorflow
13| IMDT | Personal Portfolio Presentation
14| IMDT | DNN Team Project Competition
15| test Final test
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Table 2. Questionnaires for validating the effectiveness of
the Proposed teaching model

Subject
- Item Iltem contents
UTCC1 Ovewlgws on Github, the developer's
Repository.
UTCG=2 (S)E\)/:/?(/)lgws on Colab, a deep learning cloud
UTCG
UTCG-3 Creating and Running notebook sources in
Colab
UTCG—4 | Saving notebook files of Colab with GitHub
UTCG-5 | Using GPU and TPU in Colab
USAD-1 Understand!ng Al, Machine Learning and
Deep Learning
USAD-2 Understanding the input, hidden and output
layer of ANN(Artificial Neural Network)
USAD Understanding the relations between of ANN
USAD-3 .
and Deep Learning.
Understanding activation and loss functions,
USAD-4 o .
error backpropagation in Deep Learning.
USAD-5 Understand?ng Ten;orflow and Keras of
Deep Learning Libraries
IMDT-1 | Implementing basics of numpy & matplotlib
IMDT-2 | Implementing MNIST with ANN
IMDT _ Implementing classification and regressions
IMDT-3 with ANN
IMDT-4 | Implementing MNIST with CNN
IMDT-5 | Understanding RNN
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Table 3. Results of UTCG paired t-test

Std. .
Item Hourly | Mean i Mean of diff. t p

Pre | 3.43 | .971

UT1CG ~.4666 -3.294 |.003
- Post | 3.90 | .711
Pre | 2.10 | .994

UTCG -1.9666 | —-9.063 |.000
-2 Post | 4.06 | .784
Pre | 1.93 | .907

uTcG -1.9000 | -8.784 |.000
-3 Post | 3.83 | .833
Pre | 2.20 | .961

UtcG ~1.6000 | -7.954 | .000
—4 Post | 3.80 | .924
Pre | 1.96 | .850

UTCG -1.7666 | -8.305 |.000
-5 Post | 3.73 | .944
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Table 4. Results of USAD paired t-test
ltem Hourl Mean Std. Mean of diff t
Y dev : P
Pre | 2.96 | .964
USAD -8333 | -4.334 | .000
-1 Post | 3.80 | .846
Pre | 2.53 | .937
USAD -1.3000 | -6.196 |.000
-2 Post | 3.83 | .833
Pre | 2.60 | 1.037
USAD -1.2333 | —-6.495 | .000
-3 Post | 3.83 | .833
Pre 1.93 .827
USAD -1.5666 | —8.251 |.000
—4 Post | 3.50 | .900
Pre | 2.53 | 1.332
USAD ~11666 | -6.067 |.000
=5 Post | 3.70 | .876

Uik USAD-49] 9431 Hedelr 2dsgls, &
T, 22k Axu} Fof FAHS olae= 1.930% E}* gof
Atk o] AR AR Ztololl gkt t A4
A3t QEA s wAaleld, deld gl %%PHMU};
T Aok ARARE Aozt 7PE AR(Mean of diff.=
-0.8338) @& USAD-1& 13457 WAy, Hefd
of thek 71 A 23} 2ol el tigh ofsfizelt). 317] ol
Hl9-= Qe As 7HE 8o AR o] ot AL 3
e Fo Avto|t}, PSS AZIHT} o]E9] }o] ZJo] <
A gertar o] =, malefdel thek w F=oflA] &

W e Q) el 2] 9% USAD-49] 2po] Jéﬁ%}
(Mean of diff.)°] -1.56 2.2 w5 37} 74 =4 Jelst
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Table 5. Results of IMDT paired t-test
Std. .
Item Hourly | Mean o Mean of diff. t p
_ Pre 2.06 .907
IMDT -1.6666 | -8.877 |.000
1 Post | 3.73 | .827
_ Pre 1.86 .860
IMDT —1.8666 -11.883 | .000
2 Post | 3.73 | .868
_ Pre 1.79 .818
IMDT -1.8965 -10.876 | .000
3 Post | 3.68 | .849
_ Pre 1.73 .827
IMIiT —1.8666 —11.883 | .000
Post 3.60 .855
_ Pre 1.80 .886
IMDT -1.7666 -10.780 | .000
5 Post | 3.56 | .817
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