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A Case Study on Instruction using CS Unplugged v4.1

for Lower Grade Elementary School Students
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Abstract

In this paper, we conducted a case study for lower grade elementary school students by modifying

and applying lesson plan of CS Unplugged v4.1. Software education was introduced in the 2015

revised national curriculum in Korea, but the starting age is later than the other countries. Also most

projects and researches are concentrated in higher grade elementary school students. It is necessary

to lower the entry age of software education in order to nurture human resources leading the fourth

industrial revolution era. In this study, we modified the lesson plan of CS Unplugged v4.1 to be

suitable for lower grade elementary school students in Korea. The participants were 18 students in

the first grade of elementary school, pre&post—test on understanding of computer science principles

were conducted for examining the effectiveness. As a result, the average was significantly higher in
the post-test than in the pre-test, with t=-2.222, p=0.040(p < .05).
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[I. Preliminaries

1. Unplugged Computing
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2. CS Unplugged
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Table 1. Topic and Organization of CS Unplugged v4.1
; Age Group
CS Concept Topic 57 | a=10 | 1122
How binary digits work O O
Reinforcing Sequencing in
) ) O O
Binary binary numbers systems
numbers Codes for letters using
: ) O O
binary representation
Subtotal 3 3 0
Error Parity magic O O
detection and Product code check digits O
correction Subtotal 1 2 0
Rescue Mission O
Fitness unplugged O
Kidbots Sending a rocket to Mars O
The Modulo operator
O
unplugged
Subtotal 2 2 0
How many guesses? O O
Divide and conquer O O
Searching The great number o
; hunt(unsorted)
algorithm
The great number hunt
O
(sorted)
Subtotal 2 4 0
Reinforcing ngmeracy o o o
Sorting through a sorting network
networks In\{esngatmg Yar|at|ons o o o
using the sorting network
Subtotal 2 2 2
Sum 10 13 2
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Table 2. Research Design

| G | 0, X 0,
G- Experimental group

O, Pre—test(Knowledge check of computer science principle)
022 Post-test(Knowledge check of computer science principle)
X: CS Unplugged v4.1 class
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Table 3. Design of CS Unplugged v4.1 Class

Session Topic CS Concept
1 Pre—test
2 Representing Numbers by 0&1
3 Game of Binary Numbers Binary numbers
4 Writing a Letter to Computer
5 Parity Magic Error d.etecnon &
correction
Rescue the Little Red Riding Hood | Programming,
. L simulation &
7 Unplugged Fitness Application debugging
8-9 Find the Number Searching
algorithms
10-11 Let’'s Sort Together Sorting networks
12 Post-test
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Table 4. Composition of the Test[13-15]

i Difficulty
No. | Title Age groups Original Adiusted Source CS Concept
Group I ]
1 Water System (Grades 5-6) Normal Hard (KOR) 2017 Example Binary numbers
. Group I .
2 Parking Lot (Grades 3-4) Easy Normal (KOR) 2017 Challenge Binary numbers
Beaver's  Thermal  Cup | Group |-l _ . Error detection
3 Collection (Grades 1-6) Hard (KOR) 2017 Experience &correction
Group I . Programming
4 Dance Battle (Grades 5-6) Normal Hard (KOR) 2017 Experience &simulation
Kits .
5 Jersey Numbers (Grades 2-3) Hard Hard (UK) 2016 Challenge Searching
Kits .
6 Bottle (Grades 2-3) Hard Hard (UK) 2016 Challenge Sorting
el SAEAN Fr R G| Al AAAT|RR AR V. Resulis
A4 glol it =gy B 8 R, AR Aagio g
s do] 7hsdh 545 7HaL qlvk v BEA] £33 4 A 1. Application of CS Unplugged v4.1 Lessons
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Table 5. Scoring Method

Difficulty Correct Incorrect Unanswered OﬂE @%EM T'U:x]' wal %8101] ‘ZHOH o]ﬁHé]J] %3]_04 Fig. 2
Easy +6 points -2 points 0 points - . . ~ ~ o - -

Normal +9 points -3 points 0 points g] %!—g EH%'{—JL_% H—(’)—J_’ °l= %]—%EH l‘lj_Z = EH@' O]'oq q—}\]
Hard +12 points -4 points 0 points %!—;i %%]—% s %%% ;‘ﬂa‘ljé}g’iq—
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1.2 Error Detection & Correction
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1.3 Programming
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1.4 Searching Algorithms
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Fig. 6. Pictures of Sorting Networks Classes

2. Analysis of Effectiveness
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Table 6. Comparison between Pre—test and Post-test

p
T N Mean SD t )
est (2-tailed)
Pre 18 29.33 16.831
-2.222 .04
Post 18 38.67 16.299 040
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