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[Abstract]

Recently, as awareness of the need for software education has spread worldwide, the government of
Korea has led compulsory software education also. Basic software education in universities has been
stabilized through various trials and efforts. However, due to software classes are mandatory, students
not only could not have motivation for learning but also have treated programming course as a difficult
subject. In this paper, two programming classes, which were designed and managed as a
problem-oriented programming class for the purpose of cultivating computational thinking for the
non-computer science students, are compared using the lecture assessment results. As a result, in the
case of expanding the use of the problem as a grammatical explanation aid and expanding the ratio of
major-friendly problems, the student's responses were concentrated on higher scores and the response

average improved by about 7%. It means that the level of difficulty experienced by learners is lowered.

» Key words: University Basic Software Education, Programming, Problem-based Education,
Major-friendly Problems, Grammar Education
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I. Introduction
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II. Preliminaries

1. Difficulties of Basic SW Education for

Non-Computer Science Majors
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2. Problem-based Learning in SW Education
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Step 1 - Grammar Step 2 - Exercise

Background
Simple Examples

Case 1

Various Grammar |

Applications Small Problem(s)

Step 3 - Project Step 4 - Mission
Problem Solving

Computational Thinking Competency

CS Problem(s) |

Background
Simple Examples

Case 2

Problem Solving

Computational Thinking Competency

| | Small Problem(s)
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Table 1. Exercise Sample

Subject - Selection

Question - Write a program that accepts two integers,
each of which will be used as a numerator and
denominator, and outputs whether this fraction is an
improper or proper fraction.

Step 1 - Improper fraction case

if numerator > denominator :

Step 2 - Handling Exception(Div. by zero)
|f denominator ==
elseui.
if numerator > denominator :
Step 3 - Proper or Improper case
|f denominator ==

else :
if numerator > denominator :

else :

Table 2. Example of Grammar Description Style

Case 1

in the lecture note of week2
Function : print()

Usage : print(string) or print(var)
1. Simple print() examples

2. String with format() function
3. Output formatting

Case 2

in the lecture note of week2
Function : print()

Usage : print(string) or print(var)
- Simple print() examples

in the lecture note of week3
- Simple reference of format() function

in the lecture note of weeké
- Simple reference of output formatting
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Table 3. Quiz Samples

Subject - Assignment Operator

When you want to exchange the values stored in two
variables, write the statement(s) you need.

E.gp When a = 1 and b = 2, how do we swap the
values stored in a and b so that b =2 and a = 1?7

Subject - Selection

1. Write a program that takes two integers and outputs
whether two values are equal or not.

2. Write a program that takes two different integers
and outputs the larger one.

Case1l mCase?2

100

52.6

n
0
(] -
- o
~ ~ O
© I

Quliz EXERCISE  PROJECT  MISSION ASSIGNMENT TOTAL

40.4

25
20.5

o}
I 20

Fig. 2. Major—friendly Problem Ratio

Table 4. Questions for the Lecture

No Question

Q4 The lecture was conducted with academic
interest and curiosity

Q7 Class contents were organized and developed
systematically.
Teaching methods(lecture, discussion,

Q8 . . .
demonstration, etc.) were appropriate for this class.

Q10 The assignment appropriately supplemented the
contents and helped to enhance the learning effect.

Q12 Lecture materials were appropriate and helpful
for learning.

Q14 | The difficulty and pace of the lecture were adequate.

1.2 Major-friendly Problems
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Table 5. Questions for the Professor

No Question

Q2 |Lecture preparation of the professor was faithful

The students were respected and treated them

Q5
respectfully

Student's questions were accepted and answered

Q6 .
appropriately
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Table 6. Lecture Assessment Result of the Lecture
Computer Science Problem(n=40) Major-friendly Problem (n=22) W of
No . p-value
Mean SD Kurtosis Mean SD Kurtosis | Wilcoxon test
Q4 4.225 0.851102 -1.55026 4.454545 1.075651 2.715279 348 1299
Q7 4.2 1.029563 0.654272 4.590909 0.937069 6.320325 330 .0645
Q8 4.175 1.092875 0.11814 4.409091 1.154402 1.768379 368 .2286
Q10 4.175 1.069755 0.11814 4.363636 1.149919 1.570591 3825 .3422
Q12 4.175 0.997184 0.180375 4.454545 1.075651 2.715279 3535 151
Q14 4.05 1.223724 0.222782 4.545455 0.78203 2.400386 3485 133
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Table 7. Lecture Assessment Result of the Professor

Computer Science Problem (n=40) Major-friendly Problem (n=22) W of
No . p-value
Mean SD Kurtosis Mean SD Kurtosis | Wilcoxon test
Q2 4.325 0.95884 1.272186 4545455 0.655555 -0.18835 403 537
Q5 4.325 0.95884 1.272186 4545455 0.940371 5.725827 376.5 2757
Q6 4.25 0.99373 0.930601 45 0.941469 5.243545 371.5 .2555
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Fig. 4. Response Distribution of the Professor Assessment
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Table 8. Student Comments for the Lecture

Case Comments

I was able to get closer to information easily
It was too difficult

It was useful lecture as a basic programming
class

[ will take the class again

It was suitable lecture for the freshmen

Case 1

It was appropriate class for the novices
Programming was interesting even though
it was my first programming experience

[ became interested in programming

The contents of the lecture notes were

Case 2

not sufficient
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IV. Conclusions
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