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[Abstract]

As we find ourselves dependent on an increasingly digital world—whether that's in contactless payments, telemedicine, or
online learning—we're seeing increased opportunity in not only the adoption of ICT (big data, Al, IoT), but also how we prepare
for it in the education space. That's why in this research, we examine different education models for SW and computational
thinking to create an interdisciplinary curriculum for big data, Al, and IoT, including a case study of a class of 80 freshmen at
"C" University. By surveying the students before, during, and after the course, we measured how perceptions of ICT evolved
throughout the semester. Overall, the ICT-focused online course left students with a greater interest in ICT and encouraged some
students to pursue an ICT major. In the free-response section of the survey, many of the students also shared that the course

helped them realize the growing importance of computational thinking for the future of work regardless of their major.
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Table 1. Revised Syllabus for the ‘Computational Thinking’
Online Course Incorporating ICT Technologies
(Big Data, A.l., and loT)

\é\/ke Goal Content
— To understand the importance of
Course SW competency in 4IR.
18t . — 4R & ICT technology : Big Data, A.l., loT
Introduction otc
— What Computational Thinking is.
ond Programming | — Introduction to programming languages.
Langauges — What programming languages is.
— To understand data structure
g¢ |Data (Variable, List, Array).
Representation | — Problem solving with data in daily life.
— To understand Big Data concept.
— Data input and output.
— Structured data and unstructured data.
4" | Data I/O — How to use file format (txt, jpeg, csv).

— We educate the process of training data
into insight.

— Flowchart and Algorithm.
— To understand algorithms:
MAX/MIN algorithm examples

5" | Algorithm(1)

— To understand algorithms and algorithmic
thinking.

— Sort and search algorithm.

— Problem solving with optimized algorithm.

6" | Algorithm(2)

Procedural — Problem solving by procedure.

7" | Problem — Mathematical transformation (thinking)
Solving : Learn the concept of perceptron

8" | Mid Term — Test by Pencil and Paper (Online).

— Arithmetic operator.
— Logic operator.
— Problem solving with operators.

9" | Operator

Control - Branching (IF, Nested IF).
10" | (Sequence, - Problem solving with conditional
Condition) expressions (Condition, IF).
— Conditional statement/Loop.
110 Control — Problem solving by conditional
(Iteration) X :
expressions (For, While).
Function — To understand division and conquer.
120 | (Module and — To understand concept of function
Abstract) and module.
— Problem solving with function.
Application - Introduction to application examples of
13" | example and | big data and A.l. technology.
project (1) - Simulation.

— To understand physical programming and
application of loT.
— Simulation.

14" | Project (2)

15™ | Final term — Test by Programming (Online).
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Table 2. Survey Questions

Question Type
Q1. SW education is necessary for me. 5pt
Q2. | am interested in the latest ICT technologies 5ot
(Big Data, A.l., loT). P
Q3. | think my major has a high possibility of fusion 5ot
with SW technology. P
Q4. | am considering choosing SW (ICT) as a double 5ot
major, minor, or convergence major. P
Q5. | am willing to take SW related courses even after this 5pt
computational thinking class.
Q6. | understand the concept and application of big data 501
technology. P
Q7. | am interested in big data and will continue to be 5pt
interested in acquiring knowledge in the future.
Q8. | understand the concept and application of artificial 50t
intelligence technology. P
Q9. | am interested in artificial intelligence and will
continue to be interested in acquiring knowledge in the | 5pt
future.
Q10. | think the importance of big data technology will 5ot
increase in the future. P
Q11. | think the importance of artificial intelligence

o . 5pt
technology will increase in the future.
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Table 3. Experiment Group
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E 4 4= 24

Table 4. Survey Results

College Frequency (Ratio)
Art 10 (12.50%)
Business & Economics 3 (23.75%)

)

(
7 (33.75%
Natural Sciences 20 (25.00%)
0 (100.00%)

Biotechnology

Sum

Programming experience in

pre—college curriculum Frequency (Ratio)

Yes 28 (35.00%)
No 2 (65.00%)
Sum 80 (100.00%)
CT . experience in  pre—college Sreseney (Beis)
curriculum
Yes 38 (47.50%)
No 2 (52.50%)
Sum 80 (100.00%)
SHARE dlEAld 108(12.50%), B9BAAL 237

(23.75%), WHALG 277(33.75%), A+ 78} 207(25.00%)2
UeRstom, 80m89] -7} 5 2878(35%) S C/C+, PYTHON,
Scratch, App Inventor, Java$} 7 T2 120 W8-S vk 7
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CODE 1 2 4 5 SUM

a1 Pre |0 1 32 40 80
Post | 0 2 34 35 80

Q2 Pre |3 7 24 31 15 80
Post | 1 6 12 39 22 80

Q3 Pre |1 2 Ih 38 28 80
Post | 0 1 9 35 35 80

Qs Pre |5 16 27 23 9 80
Post | 0 12 26 28 14 80

Q5 Pre |2 7 27 32 12 80
Post | O 3 17 42 18 80

Q6 Pre |1 4 17 43 15 80
Post | 0 1 8 47 24 80

Q7 Pre |0 7 17 35 21 80
Post | O 5 12 39 24 80

Q8 Pre |0 4 31 35 10 80
Post | O 1 16 38 25 80

Q9 Pre |0 5 20 38 17 80
Post | 0 4 6 40 30 80
Pre |0 0 0 14 66 80

Q10
Post | 0 0 0 15 65 80
Pre |0 0 0 16 64 80

Q11
Post | 0 0 0 12 68 80

E 5. 49 M-% staRlel o4 wslel ulm

Table 5. Comparison of Learners’ Perception Before and

After Class

CODE N M SD t p
Pre |80 4.39 .7083

Q1 .970 .333
Post |80 4.28 .763
Pre |80 3.60 1.014

Q2 -2.206 .029*
Post | 80 3.94 919
Pre |80 413 .832

Q3 —-1.423 157
Post | 80 4.30 719
Pre |80 3.19 1.080

Q4 -2.250 .026*
Post | 80 3.55 .953
Pre |80 3.56 .939

Q5 -2.764 .006~*
Post | 80 3.94 .769
Pre |80 3.84 .834

Q6 -2.853 .005*
Post |80 4.18 .652
Pre |80 3.88 .905

Q7 -1.085 .279
Post |80 4.03 .842
Pre |80 3.64 767

Q8 -3.753 .000*
Post | 80 4.09 .750
Pre |80 3.84 .834

Q9 -2.830 .005%
Post | 80 4.20 .786
Pre |80 4.83 .382

Q10 .204 .839
Post | 80 4.81 .393
Pre |80 4.80 403

Q11 -.829 .408
Post | 80 4.85 .359

"ip<.05
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