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Relationship between ARCS (Attention, Relevance, Confidence, and
Satisfaction) Learning Motivation Factors and Class Effectiveness Inherent

in Problem-Based Learning Classes

Mi Suk Lee - Soo Eun Chae

Department of Education, Gangneung-Wonju National University, Gangneung, Korea

The current study aimed to find the relationship between attention, relevance, confidence, and satisfaction
(ARCS) learning motivation and class effectiveness inherent in problem-based learning (PBL) classes designed
for dental and nursing students. Seventy-nine participants responded to survey items for motivation and
class effectiveness after completion of their classes. The study findings were as follows. First, the differences
among the dental**, clinical**, and nursing** PBL classes were identified in terms of class effectiveness
(F=3.63, p<0.05) and academic achievement (F=13.9, p<0.01). Second, three learning motivation factors—
satisfaction (t=4.07, p<0.01), confidence (t=2.84, p=0.01), and relevance (t=2.96, p<0.01)—appeared
to determine class effectiveness in the abovementioned order. Only attention (t=2.02, p=0.05) was significantly
related to academic achievement. Third, the relationship between hours of learner contribution to the PBL
tasks and academic achievement was statistically significant. Therefore, we suggest the incorporation of
ARCS motivation factors in PBL classes on the basis of the characteristics of each major and grade.
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2} 0] S &efjo|tHShin, 2003).
PBL 491 miM4dof| tigt A 7o) x|adieh w8 2of
o] Zkzk TR EA| ZI3E]o] ek PBL 4918 7o eS|

A B9, LA AfTe, BAEE, AR ssee 54
A71= g 2-&o] Hui(Choi, et al., 2014) AlEg|o]A1} PBLS
ARt Sges ey Ee) v Ah%eae oh et 2]
G571 2 S5l Bgo] Hrkn delArH]un & Lee,

1.8, Hofo] PBL A7 Q4 el mot gl Zo]
thrtolglon] 1 fakyo] G Aoleka WaE|glchBassir, et
al,, 2014), oty o] A|phchel SIS THAEOR 2004l
2008'd0] 1845 2 EzAfo] Tk PBL ol Shaietol it el
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1. HAFCHAIXE
2 o] ATt U E A e-este] x| aho skt
7S oet &4 sy 799-S tiito 2 AR PRLEFY Clinical**,
Dental**, Nursing™* 2] A 7 wwpZol| A Bt A-patoizt
3 TSy 43@‘0]0* o] 7+SrfshY-L 369olgict Table
12 ofz} 7heu] Ad2o] FHolgh 19w skl tih shd 4l A
& HojErt ol vepd uket o] Clinical** wvp=-e- X]v}
5} 25 Yol Al AAI=|913 Dental** i’ﬂi— xIJJrEH s+ 15hd
BPolA| AAIEI AT Nursing™* sapsol= 2 Zhadist 13hd
ol Hofolstont 2:hd S S 56 Heldistch
Al 7H 345 7k Cinical** = 25hd shol|A| Algsl= H2t=2A
5 7N 735 47300 vlal g 2ok 2|4l Fo] 19 Sl
i“éﬂEolMEP Folshl Mg ol atol7t 97| wo]
7h g 2 Zoldt stse] AEdor Aozt et &
Clinical** myp=o Za dshyo] S746k 1 Dental**,

Nursing** @720 ofsHY Zoizpr} ghobch

2. Problem-Based Learning =247
2 Ae] o] = PBL wwwt Al 7] 7kee Clinical** wwbeart
Dental** m#h5-2- PBL AP g0 ghiz ol ofs A=l
o] Nursing** w3}2-2 PBL AFH Adlo] Q)= w47t 2ttt
PBLO] a4 0] AT PBL 51 21 B 2+ 7o) g
47} 24 ST PBL Al 7 2kl AR PBL BAl
tjgto] 2|¢e whot 7k 7ije] wit w4t /NSt & PBL HE71e]
AMElS uolkon] PBL 7R gt ws 214 AA|Elch E35t
Al 8o ala= AR 22101] A digtolA Agsk= PBL 4~
2, Yol 2 S A8tk Al N Iﬂ#
PBL :¢dak= R Figure 13} o] X1ysl3ick

Course Grade Gender Total

1 2 Male Female
Clinical™* 0 13 (100.0) 11 (84.6) 2 (15.4) 13 (100.0)
Dental™* 30 (100.0) 0 4 (13.3) 26 (86.7) 30 (100.0)
Nursing™* 34 (94.4) 2 (5.6) 12 (33.3) 24 (66.7) 36 (100.0)
Total 64 (81.0) 15 (19.0) 27 (34.2) 52 (65.8) 79 (100.0)

Values are presented as number (%).
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Problem

statement [week 1]

Solution of the

problem [week 2]

Presentation of the

solution [week 3]

« Introduction to PBL

« Organization of a
team

« PBL analysis by each
team

« Self-directed learning

» Team-based learning

« Each team's
presentation of PBL
findings

« Assessment

Figure 1. Steps of the problem-based learning (PBL).

Tahle 2. Construction of items for learning motivation and class effectiveness

Category [tem No. of items Reliability
Learning motivation 0.782
Attention Arouse student curiosity and interest 2
Relevance Relate to student’s experiences and needs 2
Confidence Scaffold student’s success of meaningful tasks 2
Satisfaction Build student’s sense of reward and achievement 2
Class effectiveness 0.867
Level of expertise Instructional methods and difficulty 2
Construction Delivery of goals and contents, effective instructional planning 2
Relationship Interaction among students, student-teacher communication 2
Evaluation Appropriate feedback, reasonable size of task assignment 2
Academic achievement Learners’ self-reported grade estimation 1 NA
Hours of contribution Hours of learner contribution to problem-based learning activities 1 NA

NA, not applicable.

A= PBL 15po]] 3hgApol|A| PBL 4ol e
3t PBL &5-2 sb7] 9let €& 39S 3 & ge7ie 2
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S Holx| ‘E—a—‘%l

o HAE
=25

2. SESSTRED SUSTHY, SIIMFIE, SHEXARIC| 2]
1) SASTIAE, AASTHY, SRINHE, SYEAR 210 &
BEA
PBLO] U1l SH571 R AARCS) T 44 AT, BRI,
S=ApARke] PAE Sobu A} shick 4 EIH ot9] 4ol
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K, A |RaA] SRIHE, SRR

Table 4o] Lehet vhet ek

Tahle 3. Descriptive statistics and t-test for attention, relevance, confidence, and satisfaction learning motivation, class effectiveness, and academic achievement

Factor Clinical*™ (n=13) Dental*™* (n=30) Nursing™* (n=236) Total (n=79) F p-value
Learning motivation 3.51+0.49 3.09+0.46 3.15+0.65 3.19+0.57 2.71 0.07
Attention 2.92+0.73 2.35+0.70 2.64+0.89 2.58+0.81 2.55 0.09
Relevance 3.88+0.65 3.45+0.72 3.40+0.87 3.50+0.79 1.90 0.16
Confidence 3.50+0.74 3.17+0.69 3.35+0.65 3.30+0.68 1.23 0.30
Satisfaction 3.73+0.78 3.40+0.61 3.22+0.81 3.37+0.75 2.31 0.11
Class effectiveness 3.99+0.69 3.49+0.67 3.42+0.65 3.54+0.69 3.63 0.03
Academic achievement 4.85+0.38 3.70+0.65 4.25+0.77 414+0.78 13.9 0

v

alues are presented as mean=+standard deviation.

Tahle 4. Correlation among attention, relevance, confidence, and satisfaction learning motivation, class effectiveness, and academic achievement

. Hours of contribution

1 2 3 4 5 6 7

1. Attention 1 0.373** 0.380** 0.527** 0.503** 0.367** -0.103
2. Relevance 1 0.362** 0.394** 0.535** 0.301** -0.019
3. Confidence 1 0.472** 0.565** 0.245* -0.145
4. Satisfaction 1 0.662** 0.272* -0.120
5. Class effectiveness 1 0.320%* -0.106
6. Academic achievement 1 0.356**
7

1

*p<0.05. **p<0.01. ***p<0.001.
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2) SAS7|20Imt AETHIel SiTEA

SH5E7]) 2010 TREZH=4.07, p<0.01), APAIZH=2.84, p=
0.0D), FR(=296, p<0.0D) 0.2 5] Fako] 7]ofske 7S
oF 4 gloik. BHEYO] BRSPS 03024 HAES Ygstct
T BOkS T gREzio] 14 bl W U ETML 0,394
Z7RES UeRck e Wl o= shashel Ahalzo] 1 ok
o SRS 0257 S7Hstel, Tetgel 14 ok o 4ia)
4320254 27151k o] BFIAIe] Righe 056872 S Aol
Bk 71eE| S8T%% SO, W, TR, Ao AP 4
QUeks 74 & 4 GIgIEKTable ).

HIR v 7} §718910] SmHTH ofwat AEA wAY}

Tahle 5. Class effectiveness related to attention, relevance, confidence, and satisfaction by classes

Course Learning motivation b Standard error B t p-value F R?
Total Attention 0.09 0.08 0.1 1.22 0.23 26.29 0.587
Relevance 0.22 0.07 0.25 2.96 0.00
Confidence 0.25 0.09 0.25 2.84 0.01
Satisfaction 0.36 0.09 0.39 4.07 0.00
Clinical™* Attention -0.30 0.30 -0.31 -0.98 0.35 2.46 0.552
Relevance -0.04 0.34 -0.03 0 0.92
Confidence 0.47 0.31 0.50 1.55 0.16
Satisfaction 0.49 0.28 0.56 1.77 0.12
Dental™* Attention 0.30 0.13 0.31 2.21 0.03 10.96 0.637
Relevance 0.19 0.12 0.21 1.62 0.12
Confidence 0.23 0.13 0.23 1.68 0.11
Satisfaction 0.43 0.16 0.39 2.67 0.0
Nursing™* Attention 0.06 0.1 0.08 0.52 0.61 12.06 0.609
Relevance 0.24 0.1 0.32 2.23 0.03
Confidence 0.23 0.14 0.23 1.67 0.1
Satisfaction 0.27 0.13 0.33 2.12 0.04
[Scatter plot] © Attention © Relevance * Confidence * Satisfaction [Regression line ] ™\ Attention ™Relevance \ Confidence™, Satisfaction
® («

Class effectiveness

Class effectiveness

Class effectiveness

T T T T T T T T T
200 250 300 350 400 450 500 100 200
Motivational factors

Attention: R2=0.023, p=-0.31
Relevance: R2=0.103, =-0.03

Confidence: R2=0.375, B=0.50
Satisfaction: R2=0.296, B=0.56

Attention: R2=0.342, $=0.31
Relevance: R2=0.148, f=0.21

T T T T
300 400 500 100 200 300 400 500
Motivational factors

Motivational factors

Attention: R2=0.290, f=0.08
Relevance: R2=0.421, =032

Confidence: R2=0.347, f=0.23
Satisfaction: R2=0.461, =0.33

Confidence: R2=0.269, f=0.23
Satisfaction: R2=0.433, $=0.39

Figure 2. Regression lines for the relationship of class effectiveness related with four motivational factors by classes. (A] Course: Clinical**. (B) Course: Dental**.

(C) Course: Nursing**.
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Tahle 6. Academic achievement related to attention, relevance, confidence, and satisfaction by classes

Course Learning motivation b Standard error B t p-value F R?

Total Attention 0.25 0.12 0.26 2.02* 0.05 3.84 0.172
Relevance 0.16 0.12 0.16 1.37 0.18
Confidence 0.08 0.14 0.07 0.56 0.58
Satisfaction 0.04 0.14 0.04 0.28 0.78

Clinical™* Attention 0.04 0.22 0.07 0.17 0.87 0.46 0.186
Relevance -0.19 0.25 -0.33 -0.79 0.45
Confidence -0.07 0.22 0.13 0.29 0.78
Satisfaction 0 0.20 0 -0.01 0.99

Dental** Attention 0.05 0.19 0.05 0.24 0.81 1.29 0.171
Relevance -0.03 0.17 -0.04 -0.20 0.85
Confidence 0.10 0.20 0.10 0.50 0.62
Satisfaction 0.36 0.24 0.34 1.52 0.14

Nursing™* Attention 0.18 0.17 0.21 1.06 0.30 2.78 0.264
Relevance 0.40 0.17 0.46 2.32 0.03
Confidence -0.03 0.23 -0.03 0.13 0.90
Satisfaction 0.1 0.20 0.12 -0.55 0.59

eA] ws| flste] AARt SislEA dal, Clinical*™ .t
el 7K 57182 R BAA folde ekl gt
9FH Dental™* wap=2 U] 711] 571821 5 50, T57o] &
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ol adaabdel dFE tlxle Aoz yehgrhFigure 2).
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A, Aoz 49 + vk e & 4 90tk
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(Table 4). Z12{u} o] U] 7k2] R310] SHIAF ol Thste] ofm

ARG AL QL] sl ] glstol FtslTEAe AARE At
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= JolckFigure 3).
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[Scatter plot] © Attention © Relevance * Confidence ™ Satisfaction
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3 a ~
[Regression line ]\ Attention “.Relevance \ Confidence™, Satisfaction

Academic achievement
Academic achievement

4004 © ° = °

Academic achievement

250

T T T T T T T T T
200 250 3.00 350 4.00 450 500 1.00 200
Motivational factors

Attention: R2=0.011, $=0.07
Relevance: R2=0.176, $=-0.33

Confidence: R2=0.091, p=-0.13
Satisfaction: R?=1.196E-4, $=0.00

Motivational factors

Attention: R2=0.041, $=0.05
Relevance: R2=0.002, B=-0.04

T T T T T T T T
3.00 4.00 500 1.00 200 3.00 4.00 500
Motivational factors

Confidence: R2=0.073, $=0.10
Satisfaction: R?=0.161, =034

Attention: R2=0.133, B=0.21
Relevance: R2=0.236, B=0.46

Confidence: R2=0.049, B =-0.03
Satisfaction: R2=0.063, B =-0.12

Figure 3. Regression lines for the relationship of academic achievement related with four motivational factors by classes. (A) Course: Clinical**. (B) Course:

Dental*™. (C) Course: Nursing™*.

Tahle 7. Learning motivation, class effectiveness, and academic achievement by hours of learning contribution to PBL

Hours of learner's contributions to PBL

<3 In-2) 48 (n=16) 79 (n=28) >10 =331 Total (=79 i pvalue
Learning motivation 2.94+0.97 3.33+0.38 3.24+0.48 3.08+0.69 3.19+0.57 0.90 0.44
Class effectiveness 2.94+1.15 3.66+0.49 3.70+0.61 3.38+0.78 3.54+0.69 1.78 0.16
Academy achievement 3.00+0.00 3.88+0.72 4.04+0.79 4.42+0.71 414+0.78 410 0.01

Values are presented as mean=standard deviation.
PBL, problem-based learning.
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