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Development and Effect of a Smartphone Overdependence Prevention Program for University
Students Based on Self-Determination Theory

Kwon, Myung Soon' - Yu, Jeong Soon?

'School of Nursing + Research Institute of Nursing Science, Hallym University, Chuncheon
“School of Nursing, Hallym University, Chuncheon, Korea

Purpose: This stucly aimed to develop a smartphone overdependence prevention program for college students based on the self-determination
theory (SDT) and evaluate its effectiveness. Methods: A non-equivalent control group repeated measures design was used for the study.
Participants were 64 university freshmen (experimental group: 29, control group: 35). The developed program consists of eight sessions
conducted twice a week. The program was designed to promote autonomy, competence, and relatedness the three elements of the basic psy-
chological needs of self-determination theory, The participants were assessed before the program, immediately after, and 1 and 3 months
after the program, Data were collected from April 23 to September 14, 2018 and analyzed by performing a Chi-square test, Fisher's exact
test, independent t-test, and repeated measures ANOVA using SPSS/WIN 23.0. Results: This study showed improvement in the basic psy-
chological needs (F=3.90, p=.010) in the experimental group compared to the control group. Specifically, competence (F=2.93, p=.035),
relatedness (F=2.89, p=.045), and self-regulatory ability (F=3.11, p=.028) improved significantly. Conclusion: Study findings indicate that
the smartphone overdependence prevention program based on the Self-determination theory could be an effective intervention for im-
proving basic psychological needs and self-regulation ability, Therefore, this program could be an efficient strategy for smartphone over-
dependence prevention in university students,
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Discontinued study (n=3)

Exp. group (n=32)

Cont. group (n=35)

-Withdrawal from study

participation (n=3)

Exp. group (n=29)
Smartphone overdependence
prevention program
(8 sessions, twice per week)

T1. post test
immediately after intervention
(n=29)

T1. post test
immediately after intervention
(n=35)

T2 & T3. follow-up test
(1 & 3 month after T1 test)
(n=29)

T2 & T3. follow-up test
(1 & 3 month after T1 test)
(n=35)

Analyzed (n=29)

Analyzed (n=35)

Figure 1. Flow chart of the study.
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Table 1. The Contents of the Smartphone Overdependence Prevention Program Based on Self-Determination Theory

Phase Sessions Objects Contents BPN Activities
Making 1st Understanding meanings and  « Orientation R, A « Large group activity
relation- purposes of the program, + Making relationships - Divide group by type
ships and establishing intimacy and A C « Self introduction in group
trust among participants. - Make group rules.
CR + Sharing and encouraging
Motivation  2nd  Understanding my behaviour  « Understanding my personality A, C, R+ Summing up last session and icebreaking
and rein- pattern and identifying type. A + Understand my personality type
forcement strengths and weakness and -« Discovering and enhancing A + My Smart phone chronicle
discovering strengths. strengths. - Check my usage pattern of smartphone
C + Enhance strengths.
C,R + Sharing and encouraging
3rd Understanding the correct + ldentifying advantages and A, C,R -+ Summing up last session and icebreaking
usage of smartphones and disadvantages of smartphone A, C + Discussing and presenting advantages and
identifying advantages and + Understanding the correct disadvantages of smartphone
disadvantages. usage of smartphone. C + Smartphone literacy
A, C,R - Planning and making promotional posters
for correct use of smartphones by Group
C,R + Sharing and encouraging
Plan 4th Exploring and practicing « Looking at myself using A, C, R+ Summing up last session and icebreaking
execution alternative activity for correct ~ smartphone A + Look at myself using smartphone,
usage of smartphone. + Exploring alternative behaviour C « [dentify functional or dysfunctional usage
of smart phone and making pattern of smartphone and control the
action plan. pattern.
C + Explore and plan alternative activity.
C,R + Sharing and encouraging
5th Checking and modifying + Checking implementation A, C,R +Summing up last session and icebreaking
alternative activity for correct  alternative behaviour A + Check alternative activity implementation.
usage of smartphone. + Reinforcing alternative activity. - Recognition of success and barriers factors.
C + Reinforce alternative activity
- Looking for ways to strengthen alternative
activities through game activities.
C,R + Sharing and encouraging
6th Make and implement strategy  + Design my future A, C, R+ Summing up last session and icebreaking
for smart daily life. * Prioritizing my daily life A « Design my future
+ DIY (do it yourself) planning A + Prioritize my daily life
C + Determine important things using priority
and make action plans.
C,R + Sharing and encouraging
Assesment  7th Check and reassess myself. « Discovering changes in my life. A, C,R  + Summing up last session and icebreaking
and » Reconstruction of smartphone  C + Discover changes in my life.
wrapping usage. - Sharing control experience-commendation
up and encouragement
A « Reconstruction of smartphone usage
C,R + Sharing and encouraging
8th Conform determination for + Future determination A, C,R +Summing up last session and icebreaking
correct usage of smartphone  « Wrapping up the program. A, C,R + Promise to others by declaring their
and implement plan. willingness to practice in the future.
A, C « Promise to myself by writing a letter to me
of my future will to practice.
R + Wrap up program and smart awards.

BPN=Basic psychological needs; A=Autonomy; C=Competence; R=Relatedness.
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53 LikertA® 2 FAE T AZ% Cronbach’s o= 7201%10H,
5191 G9'E A= Cronbach's ax= A IZEYA 79, GXIF A|
FA] 740191k

eSS B sk AL onlaitt B A

& 9] AZ|% Cron—
ghojglor, &

TLol|A= Cronbach’s o= .840]3{th

F

F_Q.

bach’'s o=

5) AERA

2EHAE AEHA K4 (Stress Index) 2 FAIGHH o= A
¥o| % (Heart Rate Variability [HRV])ERS &3} ArtE zho
2, Canopy9 RSA (IEMBIO, Chuncheon, Korea) AH|E A&5}o3
Z7319tt Z7o] AH4-H Canopy9 RSAE A8 kS 3t 7}
&% Wiyl (Acceleration Photoplethymogram [APG])2F HRVE o]

83+ AH&41737](Autonomic Neural System [ANS]) o4 2 o]2
QIgk AEYA Aot v HSHE F7gohs AloltH(IEMBIO,
Chuncheon, Korea). HRVZAAL= 7oA Wl 2|8 37H& kst
of Gfxto] ot A2 ZXlol A=& REfot] &

o
AL

o
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Sl(Institutional Review of Board)25¢ £ 51| B8 A}
27 ol AExe] digh A4S A SA(HIRB-2017-024-1-C)
= Utk dVdRtelAl A543 aS st A 7o 9
AHS 8l dVdRtolAl A7t 270, A55 55 71ed 594*1
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54 5 24 W8T AER] W8S FE5) SR0heS sk w8

2EYA K5 FR-E Y5l REE AX]E Canopy9 RSA X271
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Eds NS B A o ‘3—1 Aol ol gre o m

RSA 2273 7o) 574 H FOARE Kol w2t 285k o
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& Z2IE 20189 49 30YFE 59 23U7IA] F 23], F 8
Sj= 457 FFsiglen, Q7l g 2Q8AREE 907l FA &

o 2] 45l 1 TS, 227 3 B A
T oleel W 849l 1RNSTY AHEA, f5, WA

Sl

https://doi.org/10.4040/jkan.2020.50.1.116



7|12’ O|Z 7|8t CiSHY ADIEE 2ol oY Z2 O 7 2l 20t 123
Table 2. Homogeneity Test of Characteristics of Subjects & Measured Variables (N=64)
Exp. (n=29) Cont. (n=35)
Characteristics Categories yYort p
n (%)/M£SD  n (%)/M£SD
Gender Male 9(31.0) 4(11.4) 377 052
Female 20 (69.0) 31(88.6)
Age (yr) 19.2+1.10 19.1£0.45 040 694
Department Social science and Humanities 10 (34.5) 10 (28.6) 031 .858
Nature science 10 (34.5) 14 (40.0)
Biomedical science 9(31.0) 11(31.4)
Satisfaction with college life" Very satisfied 4(13.7) 5(143) 0.89 >.999
Satisfied 19 (65.6) 22 (62.8)
Average 6(20.7) 7 (20.0)
Unsatisfied 0(0.0) 1(2.9)
Satisfaction with family life’ Very satisfied 14 (48.3) 13(37.1) 178 725
Satisfied 11(37.9) 17 (48.6)
Average 4(13.8) 4(11.4)
Unsatisfied 0(0.0) 1(2.9)
Time of first use Below elementary school 6(20.7) 8(229) 0.00 .835
Over middle school 23(79.3) 27 (77.1)
Usage motivation' Latest trend 17 (58.7) 10(28.6) 6.57 .062
Information searching such as news 2(6.9) 2(5.7)
Relation with people 9(31.0) 21 (60.0)
Others 1(3.4) 2(5.7)
Mainly used function of smartphone' Voice call 2(6.9) 2(5.7)
SMS 1(3.4) 0(0.0)
Entertainment function (gaming, hobby etc.) 3(10.3) 4(11.4)
Web searching 3(10.3) 8(22.9)
Playing music, movie and youtube 18 (62.1) 20 (57.1)
SNS (kakao talk etc.) 22 (75.9) 30 (85.7)
Daily smartphone using time (hours) 1<~Q3 12 (41.4) 10 (28.6) 2.08 365
3<~<6 14 (48.3) 23 (65.7)
>6 3(10.3) 2(5.7)
Monthly phone bill (KRW)" <40,000 7 (24.2) 9(25.7) 234 599
40,000<~<80,000 17 (58.6) 23 (65.7)
>80,000 3(10.3) 3(8.6)
Others (don't know) 2(6.9) 0(0.0)
Satisfaction of smartphone usage' Information searching 20 (69.0) 30(85.7)
Networking through SNS 18 (62.1) 19 (54.3)
Relieve stress 13 (44.8) 11(31.4)
Others (Financial effect, use for learning) 4(13.8) 6(17.1)
Dissatisfaction of smartphone usage” High smartphone bill 6 (20.7) 6(17.1)
Decreased health 18 (62.1) 18 (51.4)
Decreased academic achievement 12 (41.4) 22 (62.9)
Etc (including conflict with parents) 5(17.2) 7 (20.0)
Health status™ Sleep deprived. 12 (60.0) 7(33.3)
Loss of vision/Dry eye 14 (70.0) 16 (76.2)
Headache-Memory loss 6 (30.0) 6 (28.6)
Etc (including decreased physical condition) 1 (5.0) 2(9.5)
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Table 2. Continued
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Exp. (n=29) Cont. (n=35)
Characteristics Categories yYort p
n (%)/M£SD  n (%)/M£SD
The importance of smartphone in daily life’ Indispensable 5(17.2) 6(17.1) 132 766
Relative importance 3(44.9) 9 (54.3)
Normal 5(17.2) 3(8.6)
Alittle 6(20.7) 7 (20.0)
Education experience about smartphone (or Yes 16 (55.2) 26(743) 257 .109
Internet) No 3(44.8) 9(25.7)
Self diagnosis (whether or not recognize the Yes 3(44.8) 23343 074 390
addiction by oneself) No 16 (55.2) 23(65.7)
Smartphone overdependence 22174520 21.10#394 085 398
Self-control failure 807210 791£158 034 738
Salience 6.97£2.03 6.57£1.46 090 370
Serious consequences 7.14£2 31 6.71£2.31 0.73 468
Basic psychological needs 84.72¢596 83914935 040 .688
Autonomy 28.79+£3.09 27.77+4.41 1.09 282
Competence 26.45£3.18 26.23+334  0.27 790
Relatedness 29.48+333 2991364 -049 626
Self-regulatory ability 65.03£9.17 66.31¥9.09 -056 .579

Adaptation to college life
Stress index

89.55£10.46 89.89+11.94 -0.12 907
2.66£1.26 257127 026 793

Cont.=Control group; Exp.=Experimental group; M=Mean; SD=Standard deviation.

'Fisher's exact test, "'multiple response.
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19 Foll AbR ANl BUR PO AT 2 HEan
7 e

9 AEdA RS 54
6. A& £4 uhd

A ARE

Rk 3Rk QIALEIsH] EAS Wik, Mg, et} BEHAL
= JrEoiglon, didxt 54 &5 F/8737%8 Shap-
iro-Wilk test2 &Iset Aet 7 SHJA%2 Chi-square
test, Fisher’s exact test, Independent sample t-test® EA519ic}
A 7 A o] AnfEE HOJE, 7|12AE T A RETY,

nlxl matol et 7Hd ABE WE S

l~

1:H SHISEH S A Egﬂ/\oﬂ

102710,

HEAFE M (repeated measures ANOVA)S.2 EA3513 11, 13/
73S UHESIK]) &= 739 Greenhouse—Geisser A7HS A-8519]
t}, HHE SR AE M (repeated measures ANOVA)OA] Al719F &
o 7 eERgol Sl A 2 A7) Wkl whE e 7k X}
0]737d-2 Independent sample t-testE AAISISITE
A+ 2
1. CHARRFS] e S, S0 T3 S2A 2

Ao o] & tVIAtE ¥ 64O R AP 291, tiET 35
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AP7| 28 0|2 7|2t Lol ADIEE 1O|Z of Y T2 I 2 21}

_u

o] & gk 7hol URHY B4 FEHSEQ AREE F}o]
(t=0.85, p=.398), 7|24 E-F(t=040, p

(t=-0.56, p=.579), disPI&H & (t=-0.12, p=.907), 2EZ]
(=026, p=793) 2% SAHCZ Folgt xlol7} §lo] T 3 A
© 2 YeHgtH(Table 2).

2. 71284835

1) 7H4 1
ANEE THO)ZE offz 2 Jlo] Foisk Adaa) tlate] An

EE OE 20l xpol7t SlE Aolvt’ 7HdF A3, 2ntk

—_

[m

125
E BOE £F AP thE 7 FFAIF=1260, p00)C
= Golat Atol7h I9lont B ZHF=042, p=518), 1%
A 71) ABRE(F=243, p=076)0] Qo] Al tiz 21e]
FAROR folg Aot Qg I AnEE $5] 519
Hoj| M= =- Auf(F=20.00, p<.001) FAZJ(F=10.26, p<.001)

o FgA710l wet frolfet xfolE Bl o SRAI9 Ad 7
'E} S&g o] glo] Aga} trT 7F BAFO R fold zfol7} ¢

Table 3. Effects of the Smartphone Overdependence Prevention Program (N=64)
T0 T2 T3
Variable Group Source F o
M=SD MzSD MzSD MzSD
Smartphone Exp. (n=29) 22.17£5.20 19.66%4.54 18.52+4.97 18.31£4.30 G 0.42 518
overdependence Cont. (n=35)  21.20£3.94 20.54+4 .65 20.14+4.58 19.31+4.30 T 12.60  <.001
G*T 243 076
Self-control failure Exp. (n=29) 8.07£2.10 6.90+2.23 6.17£1.93 6.24+1.79 G 0.38 540
Cont. (n=35) 7.91£1.58 6.97+1.87 6.86%1.63 6.54+1.67 T 20.00 <001
G*T 1.21 306
Salience Exp. (n=29) 6.97+2.03 5.86%1.62 5.62+1.82 5.48+1.57 G 0.60 441
Cont. (n=35) 6.57%1.46 6.23+1.55 6.26%1.92 5.97+1.69 T 10.26  <.001
G*T 2.64 059
Serious consequences Exp. (n=29) 7.14+£2 31 6.90£1.99 6.72£2.10 6.59+2.21 G 0.08 780
Cont. (n=35) 6.71£2.31 7.34+1.95 6.97£1.81 6.80%2.08 T 1.06 357
G*T 1.20 308
Basic psychological needs  Exp. (n=29) 84.72+£5.98 87.48+7.64 86.52+7.79 85.52+7.73 G 1.73 193
Cont. (n=35)  83.91£9.35 82.14£8 91 83.31+9.70 85.2318.48 T 0.54 657
G*T 3.90 .010
Autonomy Exp. (n=29) 28.79£3.09 29.66£3.77 29.45+3.34 29.41£3.60 G 3.41 .070
Cont. (n=35)  27.77+4.41 27.114£3.92 28.09+4.37 28.26+4.01 T 0.84 472
G*T 1.35 260
Competence Exp. (n=29) 26.45+3.18 27.8313.07 27.07£3.75 26.55+3.22 G 1.66 202
Cont. (n=35)  26.23%3.34 25.9443.53 25.49+3.95 26.23%4.03 T 1.25 295
G*T 2.93 035
Relatedness Exp. (n=29) 29.48+3.33 30.00+3.65 30.00+3.26 29.55+3.05 G 0.22 883
Cont. (n=35) 29.91+3.64 29.09+3.90 29.74+4 11 30.74+3.24 T 0.95 408
G*T 2.89 045
Self-regulatory ability Exp. (n=29) 65.03+9.17 70.55+11.24 68.52+13.09 68.10+10.72 G 0.17 682
Cont. (n=35) 66.3149.09 67.1149.72 66.20+9.62 68.7719.16 T 476 .003
G*T 3.1 028
Adaptation to college life Exp. (n=29) 89.55+10.46 89.31+13.37 89.24+12.74 91.97+12.45 G 0.08 785
Cont. (n=35) 89.89+11.94 86.71+11.25 88.71+£11.24 91.86111.58 T 431 .008
G*T 0.66 562
Stress index Exp. (n=29) 2.66+1.26 2.79+0.90 3.14£1.06 3.03£1.30 G 0.00 993
Cont. (n=35) 2.57+1.27 2.91£1.63 3.0341.15 3.11£1.45 T 2.53 .059

G*T 0.17 916

Cont.=Control group; Exp.=Experimental group; G=Group; M=Mean; SD=Standard deviation; T=Time; TO=Pretest; T1=Posttest; T2=1 month

Follow up test after T1 test; T3=3 month Follow up test after T1 test.
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* Post hoc test on the effect analysis of smartphone overdependence prevention program

TO-T1 TO-T2 TO-T3
Variables
t(p) t(p) t(p)
a. Basic psychological needs 257 (.013) 1.35(.183) -0.29 (.771)
b. Competence 244 (.018) 1.92(.059) 0.14 (.893)
c. Relatedness 1.53 (.\131)  0.80(.428) -0.94 (.349)
d. Self-regulatory ability 2.54 (.018) 1.67 (.103) 0.34 (.733)

TO=pretest; T1=posttest; T2=1 month follow up test after T1 test; T3=3 month follow up test after T1 test.
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Figure 2. Average trend of the groups and post hoc test on the effect analysis.
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