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Pair Programming in Programming Lab: The Effects, Limits, and
Guidelines Based on the Student Receptivity
Choong-Kyo Jeong

Department of Computer Science and Engineering, Kangwon National University, 24341, Korea
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[Abstraci]

Pair programming is a software development technique in which two programmers work together at one computer. One writes
code while the other reviews the code, and they switch roles frequently. Pair-programming practice in school programming lab is
expected to improve the learning performance, provide collaboration experience, and promote interactions between students. This
work finds out how students accept pair-programming, what make students reluctant to join pair-programming by repeated
questionnaire surveys in a college programming lab class. Based on these findings aome guidelines for school pair-programming
are provided. First, students should be allowed to choose to do pair-programming or not. Second, various obstacles that make
students hesitate to switch roles should be removed. Third, the pair matching should be made with great care.

Aolo]: SI=xtQl J10|E2Ql, TRy Al ® Z2z)q, dstmr)

Key word: Collaboration, Guideline, Programming lab, Pair-programming, Role change

http://dx.doi.org/10.9728/dcs.2018.19.9.1663 Received 24 August 2018; Revised 15 September 2018
This is an Open Access article distributed under Accepted 27 September 2018
the terms of the Creative Commons Attribution .
e Non-CommercialLicense(http://creativecommons Corresponding Author; Choong-Kyo Jeong
.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the Tel: +82-33-250-6325

original work is properly cited. E-mail: ckjeong@kangwon.ac.kr

Copyright (©) 2018 The Digital Contents Society 1663 http://www.dcs.or.kr ~ pISSN: 1598-2009 elSSN: 2287-738X


https://crossmark.crossref.org/dialog/?doi=10.9728/dcs.2018.19.9.1663&domain=http://journal.dcs.or.kr/&uri_scheme=http:&cm_version=v1.5

ClX| & 28 = &+5| =& X|(J. DCS) Vol. 19, No. 9, pp. 1663-1669, Sep. 2018

<

FEshsh el 2 el o] shojsa glek. 1)

IR aene A e s

Ye olshela 1 714 F5ee d 2 olelge Atk

# L2 aege o] ojeld esfetelt =

AN A WS W % sheluk
[e)

|

J

= 5l 7
A7k A AEE hE AL RSk A4l "as
BB US 4350w, ANFtew Fashs A whgEel
AFOILH1]. o] Wl AE F Aol &g o)f X213
i), & AFRS SN driver) e ol FEAo e
T2 AP G T AL Fshiknavigator) <
Pe wiv Fele 2o 25 Qs g £

L H
AL Qlejahs S AvunA ZAES 93s

3 a1 jore
AN B ERE Erh e A9 GakE ol 9]
o F71 402 (oF 203 A 7)) F Aol ake u
F Aol @ nNE W B ZzAse)s

1= 2l

Abgtel AE Sl WlSzaka A4 Fite] 2 e A |
I—:T o)

Aoz deiA gz,

xR Agrgel & XY 485k 49
o 7 ol52 JuE ook SEe 4 Z2o
Ba) e el Ay = Y, Wl
5ol g AR oz ALY 7155 20 Ak
E2IYS AL W 9 ole) APHeE Ao
A oRRE =) Y AB e BR
A& 4 s, o9 AL Fol A
8% 7ol Fobd 4 ek Al
gomn E4 B v Hla) 2
@ 92 97 9715 fek el ol
BES) 8 HHEO % GG Fof
@ % Qo

et o]l Zlue Cropk o2 A0l F]uj) , Al
ol Eavh b= #Q13 W ask gk A Ty
o &3kE FHels] 919 PAL o AulE Bavt g A
& 2] % AiAolek. sk Sl & A Zzoe
Hom A% s 02A e B9l w3 shEe] xx
aEge | bl S ootk the sk el
S84, 2 S A TS ARG §lo] F Wohs
o3 5:¢jo] ZxITha =77 K7} ofitelt, BAE 4
7NN A Zaaeyel s A SHAA E3bh 9
2 eheeE ShEe] ol WelEol)E AVSAL )
VEEE ASAZIThE A A4 f9kE 97] o 7] doltt.

LR 20164 281710] W3 APk ey 4l 4
29 A85n AE 4L 71FoE Mol 4 =z

o

o

1% Ho

o -
=

e

i
rg
X
800 gm0 fo N o & oo &

o -
ot

x
wTL
o)
[o

%
mloﬂ )y o
— I

ol

{8

°
3 H
s
2

RO
=3
a2
rO
oX,
|
i
o]
N — 1 o

i

ol
o &
_l-l.l
N

http://dx.doi.org/10.9728/dcs.2018.19.9.1663

al
Hlgl drfu) Fold=A] dshs iR & 22 e o]
T Aol miAE Qs St & 22y S
o) & R aus 4854 B
of ujal = wol FF AN FAA R FAlS & Wk
o 71A] ol2A= EYck AA| 42 AEC] kY
o frta =7 HA Fol E7|sh=d] o]l Bhell H4o] 1
THAE A AL T1of whE} FAA 24 AR p-value
7} AR grolt}, 9)=e] thE ATl A E Shs A7t ozl
= Blo] tiAIAR] AEolX|gt gk5 A7} on] Al o}
A= A o2 QAEA e A= S=tHAL
2017A 2317] AR g oM RN B
# TS A8ets sho] A e =
olg delgh 4 A kL, A 2RIl A
FeAS AsHor BEEL ol E Y8
WA 27 A0 R BT oAl W Ax
oL u) A7 2AF Aol whet 2 ds] 424
o} o] 22 AT AL Adjel| YeRd SE]

ool HN T

o

I
o no &

T A
o wx 1o ot
BN A 1o
o PN Y

>

R
k1
il

ad F—{E

SO e
i R
rlr I o,
o =
[ ;l; ~N
i o m
Shl o
w K E)
s {12
2 (&

ofy by
e
2 oo
o 2 =

o

o M Lo
d i) ko

ol

- 01:0
2
uj TS
2 N o,
X N
s olo r}ﬂ
ox e e
qu X -3 e
gy ol
R O T

~
MM
,‘ —_>I"‘-4,
e
©
Ll
oft
:oé
= o
[
[
Q‘L
3%
S
~
©
_1
2
rlo

=21\ =2

& okl 23A] o2 e EAA AES e
o gatoich & R o] Fojshe sHYEe] g A

27
A7) S HIAE A3t 3
1 oolFRE 27wt A TR S dskeA, dshs
¢ & AAS deteA], & MAS dske
A oz A7 dekeA ZAKIITE # e
StaL A4 92 S L ol F R EAN AEE e
#g AL A2 SIS 7hsE g 8] el| whet

F9e

1

of 10 o,
tilo

q

tlo oo to oz

a1

2

Y2
2



Z20Y AEsr

E 1. M2 =AIHE

Table 1. Questionnaire surveys summary.

dollAlel B Z2aY: StYSe| SEH(RRMES SHOR B a0l B, £Y Yot

Surveys 1st 2nd 3rd 4th 5th 6th
Date 9.8 9.22 10.13 | 10.27 i 1117 i 12.15
Responses 84 82 81 82 71 78
Respondents who want pair-programming 78 71 71 67 58

Paired students 82 74 74 72 70

Students who told they practiced pair—programming for the last two weeks 75 71 71 60

Students who want to keep current partner 52 53 63 49

Students who find new partner by themselves 26 2 8 0 4

Students who want to be pair-matched by the administrator 52 17 10 4 5

Students total 88

E 2. "% Z2724Y0| stEol el Hzo| g SE.

Table 2. Responses to the question “Is pair-programming effective to learn programming?”.

3rd 4th 5th
Responses Ratio(%) Responses Ratio(%) Responses Ratio(%)

Strong positive 45 63.4 38 53.5 34 56.7
Positive 17 23.9 873 21 29.6 831 8 13.3 700
Neutral 7 9.9 10 141 14 23.3
Negative 2 2.8 12.7 2 2.8 16.9 4 6.7 30.0
Strong Negative 0 0.0 0 0.0 0 0.0
Sum 71 100.0 100.0 71 100.0 100.0 60 100.0 100.0
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Table 3. Responses to the question “Do you recommend
pair-programming for the next year class?”.
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Table 4. Responses to the question “Is the periodic role
change effective to learn programming?”.

6th 3rd 4th
. Resp
R Ratio(%
eeponses atio%) F;e:epso Ratio(%) onse Ratio(%)
Positive 54 69.2 S
Negative 24 30.8 Positive 31 43.7 43.7 29 40.8 40.8
Sum 78 100.0 Neutral 29 40.8 30 42.3
56.3 59.2
Negative 11 156.5 12 16.9
V. gltlgl- EEH Sum 71 100.0 | 100.0 71 100.0 | 100.0
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Figure 1. Score distribution of the two groups of students
(negative and positive to pair-programming).
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Table 5. Subjective programming skill comparison with the partner and preferences to the role sharing method.

Partner is far Partner is better Partner is as Partner is worse Partner is far sum
better a good as me a worse U
Respo Ratio Respo Ratio Respo Ratio Respo Ratio Respo Ratio Respo Ratio
nses (%) nses (%) nses (%) nses (%) nses (%) nses (%)
Role change 4 26.7 3 25.0 7 30.4 1 20.0 0 0.0 15 26.8
Fixed role 2 13.3 3 25.0 0 0.0 4 80.0 1 100.0 10 17.9
Parallel 9 60.0 6 50.0 16 69.6 0 0.0 0 0.0 31 55.4
Sum 15 100.0 12 100.0 23 100.0 5 100.0 1 100.0 56 100.0
E 6. T ulX| 2E OlR.
Table 6. The reason not to change the partner.
What is the reason that you are not changing your partner? Responses
We get along well. 46
He/she is of great help when | do the assignment. 42
We became friends. 38
A part of me wants to change, but | worry that it might make my partner feel bad. 5
A part of me wants to change, but | think my chances of meeting a better partner are low. 3
A part of me wants to change, but | don’t feel comfortable about having to get to know a new person. 2
A part of me wants to change, but | am reluctant to request a change when most people in class are sticking to their ’
current partner.
Other. 6
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