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ABSTRACT

This study aimed to investigate the views of STEM college students on the social responsibility of scientists and engineers. A total of 660
students in STEM majors at several Korean universities participated in the study. We assessed social responsibility among college students
in STEM majors using the VSROSE scale, which taps into eight different domains of social responsibility: Concern for human welfare and
safety (HUMAN), Concern for environmental sustainability (ENVIR), Consideration of societal risks and consequences (CONSEQ), Consideration
of societal risks and consequences (CONSEQ), Consideration of societal needs and demands (NEEDS), Pursuit of the common good (COMGOQOD),
Civic engagement and services (CIVIC), Communication with the public (COMMU), and Participation in policy decision-making (POLICY).
Group differences in social responsibility by gender, majors, and years in school were examined. Mean scores in HUMAN, ENVIR, and
CONSEQ were relatively higher than those in NEEDS, COMGOOD, CIVIC, COMMU, and POLICY. Cluster analysis identified five different
groups with similar patterns of social responsibility scores. In addition to two groups with overall high and low scores across all eight factors
of VSRoSE, three additional groups with different combinations of high and low scores in different factors were identified. The results indicated
that students with low social responsibility are not homogeneous and these heterogeneous sub-groups of students will need tailored interventions
highlighting different factors of social responsibility that they lack. Pedagogical implications of social responsibility for education were discussed.
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Table 1 Demographic information of the participants

%
bzt 297 | 49.0
3 oz} 297 | 49.0
28 12 | 20
e/ AR/ | shEY/ARAE | 59 | 9.7
P /33 59 | 9.7
qol| e/ gmaey | S0/ 11|18
A st 6 | L0
71E} (of]: o8fAp srojef oLt Halet s | o5
Aol 8
AAAE HA 138 | 22.8
A% 22 | 36
A% nE/8% WE/EE 41 | 68
A, B/ A Ak 61 | 10.1
A ER/EA| 30 5.0
R 7\AIIE% 31 5.1
Y
. ;]fH‘ foy 2z 2% | 41
Ad| Ayeda, sy | B 16 | 26
3 46 | 76
A7), AEEEA A7)/ 91 | 15.0
AFE/SA 37 | 6.1
71t (ol gshit ofel ot AR Ay | o | g,
oS, wFTst B
AL AA 457 | 754
)7 11 | 18
13hd 171 | 28.2
s 23 150 | 24.8
3shd 144 | 23.8
43hd 141 | 23.3
A 606 | 100.0
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Table 2 Reliability of VSRoSE
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22 e Holst olF EHW“" QIZke] Ex]e} Qb
tigk 1(HUMAN, 4.26%)9F A&7kt gge st 11
(ENVIR, 4.29%)0l tht 01“01 Eoron, AlEdole} FAL
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U 2|47 el Tk QA e bl Holol A
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7t sk,

et WA, QI7ke] Bx|e} C&Zdoﬂ st 161(HUMAN) %Oﬂ%
Wep7le A IgellA], 1Ejal 1 Aapsol Q1] A7t
QFdof Fake wld 4= &S vle] dsfof k= AElA
Aol thel] == I =] ok 5709 B3 FolA
FI2E ALt 79 1 % BE 4.21~44389] =& B4
Hyo} Qe 1A o R ol sh=AE E=
200A4= 3. 94%L§ EFESlo] B TR @S QlAlS B
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A|&7153 2ol digt 1 (ENVIR) Y92 Hsh7]s A+t
1 gt ohel 1 Axkgo] 3t AeAlof A= GRS
asfoF sk Aol gt EFER ] Q. o]
o diefiie 2E EaollA 4.25~4.3689] w2 Bt A5
UERAT.

ALa] A 9} gk 1#(CONSEQ) 49 wshr)4 At}
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T W27 4.05~4.2589] =2 ¢1AL HYth

olof] wkal| AF3lA 4=a9} @~ A (NEEDS) 99| Hatd
F= AR wokth o] o ﬂf‘ﬂﬂ* o ol
A AR AR 9] =85 refshal whaljoR sk ZQlel gt
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Fig. 1 VSRoSE scores
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Table 3 Descriptive statistics of VSRoSE responses by item

a9l No B3t M SD
1| Aol Aol R 2174& aix|A] olof it 4.21 | 0.749
2 | AR ARE HeAoR o} st 3.94 | 0.888
o ey |8 Aol sk dle] MRIESl Qg ) R aetslek Btk 441 | 0659
T HUMAN) 4 |FRPlgo] AR A7l mE = e Gege 1o sk 443 | 0.656
5 [Holw QF7} oly] HFoRRE QG A3l l=0155c afloF gt 4.29 | 0.645
o A 4.26 | 0.524
6 | ATagelA RS B3sly] S iﬁ‘isﬁor g, 4.26 | 0.716
AR A7 el vl e Shsisl e 125 | 0711
?EILWTS 8 | $S HushuAE A&l dds 3] =ssjof Fth 4.36 | 0.650
39 A 4.29 | 0575
9 | ARlo] &3 Il leRool A dold 5 Gl ARRIEAIE FOIQIA] dolof Fith 4.25 | 0.688
10 | @ Heb7lant BE AREAZE F3lo] SleAl 2 4= §lojof gl 4.17 | 0.733
AR SR R 11 o) s o] 3l ote] ] o)A Flofd 4 9leA) ok Qlolok wick 125 | 0668
(COJI:IZ%EQ) 12 | ARAlo] &3k mslyjatololl A sdaforstis ALBIEAIZE FUQIA] 26E 4= glojof gk, 4.05 | 0.706
13 | aeb Hste] FEshe 7HAY olsjiAle glsAl A Rojof gtk 413 | 0.680
Y A 4.17 | 0.530
14 | AEle] 7 71qE wredst 33e A5 sliof gt 3.84 | 0901
e %ﬁg} BT 15 | AuSe] st A Baw she XAS TRsoluaL QleA] wefsjof d. 378 | 0.941
(NgEBéS) 16 | Ze71& Aol digk Algle] a9} 7|tig mietsjof gt 409 | 0.741
G A 3.90 | 0.710
17 |79 49 2E Y 5 Qe RS AFefof gt 409 | 0.743
TR = 18 | AR 3] Bt HWEhE SXIAIE o AFEAE Folof gtk 3.81 | 0.848
(COMGOOD) 19 | AREEol YAAIBelA Z= ETERE AdeHe b dEas Folof gk 3.83 | 0.853
g A 3.91 | 0.681
20 | Rl7IeTt B ARIRAIS dldst] YaiAetE Bl Aksle-gol 7]70] Fefsjof gk, 348 | 0961
21 | it AlRIEst Fsted Heb|ent AEE AREAE sidsor 3.74 | 0.863
ABRolel B | 22 | TR ARFER Il AR Ho 4 QluE FFHoR Pue Fhalok ik 3.82 | 0.891
(CIVIC) 23 | AREEAle] TAlo] At Al4le] Q= AMAINES} dA Helr|e EAS s|AsoF dch 3.86 | 0.814
24 | ARG HEEE o= sk uikloA X}-r"ﬁ%‘é Fysfjof gt 3.81 | 0.863
A 3.74 | 0633
25 |[Holy 7|l B2, 4 59 nldolE El A}%‘Eol WS Ao o = =R sfof gk 405 | 0.781
tEae] &% 26 | Mlrleat dEE SAEdel ast Aoy As it AlEe] ofgfsly] Hw=E Aok gt 4.05 | 0.787
(COMMU) 27 | Telrlaat TAE Aol AE dut AREE] oleliely] Hw=E Awslof gtk 407 | 0.756
G A 406 | 0.673
28 | she)/dAe) dhoeA eyl PEE FAS SHUsks o dFES PAsor Aok 3.82 | 0811
RAMAR o] Hof | 29 | TerEd BAE HY 7o) FFH o= Holgjo} gt 3.90 | 0.783
(POLICY) 30 | TlE AR Fo4E Rl Felylel diet £ olFolHof dict 410 | 0721
g #A 3.94 | 0.629

316(4.09%)0) vlol Ao v Mg Bolrt £ & Fasfof skeAloll tisixle oA Aozt A5 SJulgitt

14, B9159] 2w} el u)
AHE19] 400} F1cjE Tt A0 BaHL 2%

E
rlu
w1
o
ﬁ K
B
g 1
Ao 2

SR Folok SHeAE B 379 &

16), olok 2 8ef FRE A=A om NhysiEA dt o, 3.83~4.0989] Ht 2EE li'OlJ— A
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a7 o] Akl Aelol chet ofa) Theplel Q14 B

< =ol= B} A 29 HEioll= Fofstgl ot gL
A1) B3 s Aol Helghs %01—’:— Ao G=4E Fof
o]: ”6]—{:]—1-‘ E'zs} ]1— /R]—]:H)H ko -
ARBIRHA9E BAKCIVIC) @9 dsh7|eAl7t AlvEt &
7 27| AE ARIEAE
- FQlo] tigf = 571 o E .
Aot Bafo] Ho 3.74~3.81-0E nEA Exsl= ut
W, 272 342802 VSRoSE &4 & 7MW s
U}, oAl dafiAl, Aol ofeh tishie Hehlet
g ARSIEA| E‘>"H7ﬂ 3l A Gxke] ANl A9skAY
Atg F38l= Ao tialiil= o= Ak 1 AE s
o AAE A}ﬂ#"ﬂ olehs 29 54L& Hol=
o= Aidor W Jﬂ%— Bolck ek ol vsj o] ¢4
SHY WA oA =2 A 1T o, s 7] o
2 oA Aol7} = 7LE %‘% e <= qlcth

ﬂll

=3te] AE(COMMU) 9o dut AwlEo] wst
X 2lolut AU, sk olsSol T3 olafer 4 Y

4% WYL B )Y BYoR
Ao® 4.05~4.0789 && S HAch A
oJ(POLICY) F9& #b7]sat shids A3 o] Hojsl=
S B 7o) BFog FA=of glom, 3.82~4.10Ho]
Bxsta Qi dekAel wkstks AR 5] 2ojx k= vlsh
7]&ol EHGP FAE olEofW7] flet 549 ojo] B} w2
QA

}TAOW = Jé CE%”E}
(Tabe 4 p < .05). 3] VSRoSE®] 87} 5}9] Q91 A%
AHQ] HES SAsk= Al G4, QIxHe] B¢} Qbdel digt
TH(HUMAN), A|&7Fs3t 8ol gt a=2|(ENVIR), AFl4
A7} F3F 1H(CONSEQ) F&ollA] ofzhye] Badart
SR Zoko, ymz] JYoli=z BAKCE Folgh 2o
7F 219tk o]= Noddings(1984)2] HAFD S (ethics of
care)2} AA|o] ARfE 4= Qlrt. BAR] Jel= 2919} 71t
& AR ohufe} AREA oFft FAlE, diA|o] tigt HAR
7HA] 71 9IS 2R A o2, ofdo] Aol Hlsl Elele] thgt
Hjeiu HARLS SR Ask: ZAo® defltt ol delE
o, ofghgo] wagel vlsf Irte] B obd, #, ARl

gl

SR L ol MET AU FEIE 4 9k
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A, A3ALGe wet EH??%“ o] Q1A HE vlwsh Ay}
A G} FEAE Y 7F Y oA Het Zpol7t 9l
o FAHCRE foulgt 22 OM %t Table 5). Algzt
AGlo] BE FYoA FARE Batghe BoloH, AAEd
o9] Z(POLICY)ollA AHAIE SIS0l 58I SHE
Hr} ok BHEER7E 2oy SAHCR Fout 2
ofltt. AFFdS & o AlEs} o F(dAE F ) 1
& 5HE Al A 145) Hgell w2 VSRoSEY] 8199 3
42 AEE AiKTable 6), A3l 2 VSRoSEY 31

Aol 2tol7h e ERIskct 53] QItel A9t OJXdoﬂ
gk H(HUMAN), A&7Fsst 250] st a2{(ENVIR),
A3l A e e 12 (CONSEQ), HAAH 2 o
(POLICY) 9ol MFdgo] m2 SAH SR 215t Ajo]
7} O‘%EHp <.05). AIFAFER Hatdao] zto7h 9= Ul
N gy mFollA T AES/ AR B/ Ay

Table 4 Comparison of VSRoSE factor scores by gender
WA ojzt
M SD M SD
HUMAN 4.22 | 0.554 | 431 | 0474 -2.102" .036
ENVIR 4,18 | 0.610 | 4.42 | 0.505 | -5.252™ | .000
CONSEQ 4.08 | 0.559 | 4.27 | 0479 | -4.417" | .000
NEEDS 3.92 | 0.741 | 391 | 0.674 0.232 817
CIVIC 3.74 | 0.628 | 3.75 | 0.643 -0.258 .796
COMMU 4.04 | 0.657 | 4.09 | 0.687 -0.895 371
COMGOOD | 3.95 | 0.701 | 3.90 | 0.651 0.828 408
POLICY 3.94 | 0.608 | 3.95 | 0.650 -0.217 .828
A 401 | 430 | 4.08 | .382 | -2.178+ | .030

t D

Table 5 Comparison of VSRoSE factor scores by major
AAAE SIAL
M SD M SD
HUMAN 4.27 | 0539 | 4.25 | 0.516 457 .647
ENVIR 4.29 | 0.546 | 4.29 | 0.582 -.008 .994
CONSEQ 4.22 | 0519 | 4.15 | 0.533 1.277 .202
NEEDS 3.81 | 0.780 | 3.94 | 0.687 -1.873 .062
CIVIC 3.71 | 0.632 | 3.74 | 0.636 -.487 .626
COMMU 410 | 0.615 | 4.05 | 0.685 .768 443
COMGOOD | 3.83 | 0.722 | 3.93 | 0.669 -1.566 118
POLICY 4.02 | 0.608 | 3.91 | 0.636 1.747 .081
Kig] 4.04 | 408 | 4.04 | 415 054 957
Note. HUMAN: QI7Fe] 5219} byl digt 12f; ENVIR: A|47hsdt 2
7ol gt 12); CONSEQ: AHl# 913zt @& 11ef; NEEDS: AHE% 4
ot 95 18], CIVIC: ARERolel AL COMMU: tigate] &%
COMGOOD: 3-541¢] 371 POLICY: Aol e

t D
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Table 6 Comparison of VSRoSE factor scores among five majors

AAA L AL
seanese | S llhehn | memed | geddgdns | weesa | F | 7
M SD M SD M SD M SD M SD

HUMAN 4.39 0.452 4.17 0.559 4.18 531 4.30 0.494 4.27 0.522 2.449" .045

ENVIR 4.33 0.520 4.31 0.596 4.16 .626 4.34 0.530 4.40 0.503 3.607" .007

CONSEQ 4.21 0.584 4.19 0.497 4.04 510 4.28 0.495 4.15 0.515 3.869” .004

NEEDS 3.89 0.786 3.89 0.776 3.98 .605 3.89 0.652 3.99 0.695 0.655 .623

CIVIC 3.75 0.595 3.73 0.629 3.68 .605 3.76 0.644 3.82 0.583 0.971 423

COMMU 4.13 0.581 4.08 0.660 3.96 .692 4.10 0.661 4.10 0.642 1.296 271

COMGOOD 3.88 0.724 3.85 0.674 3.88 578 3.97 0.765 4.01 0.631 1.236 .295

POLICY 3.97 0.563 4.08 0.628 3.82 611 3.94 0.662 3.88 0.592 2.655% .032

A 4.08 0.404 4.04 0.421 3.96 404 4.08 0.406 4.08 0.393 2.133 .075

Table 7 Comparison of VSRoSE factor scores by school year
18hd 28hd 35 4314

M SD M SD M SD M SD r P

HUMAN 4.26 0.506 4.25 0.520 4.31 0.499 4.21 0.572 0.827 A79

ENVIR 4.34 0.595 4.30 0.556 4.29 0.592 4.21 0.550 1.293 276

CONSEQ 4.22 0.532 4.19 0.517 4.18 0.532 4.08 0.533 2.023 110

NEEDS 3.84 0.748 3.98 0.692 3.90 0.768 3.91 0.610 1.129 .337

CIVIC 3.81 0.594 3.69 0.651 3.71 0.676 3.75 0.612 1.149 .329

COMMU 4.07 0.717 4.04 0.616 4.06 0.711 4.07 0.640 0.082 .970

COMGOOD 3.90 0.705 3.93 0.671 3.97 0.674 3.83 0.669 0.976 404

POLICY 3.99 0.624 3.89 0.650 3.95 0.610 3.94 0.633 0.668 572

A 4.06 0.414 4.04 0.395 4.05 0.411 4.00 0.433 0.543 .653
Note. HUMAN: QI7+e] 52|19} Qbdof| gt 12f; ENVIR: A|&7ks3t ﬁﬁ"ﬂ ohgt 2; CONSEQ: ARl 9183 93k el NEEDS: AlSld Za

oF a7 ug; CIVIC: ARglRolel BALE COMMU: thgate] 4
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a7 o] Akl Aelol chet ofa) Theplel Q14 B

2 Aol oA ey Tl |sAtEA ARE el
it =8 S esl] ffal el ZlEgsk] 1 f3=
A EOITE. Ward2] $A14 S84 ES AAlsks 2HgollA
A 9] #7] & Al Y= 2 T3 (dendrogram)S AR
o ol Fall A7-7T7 o R RS = gleS SR
o}, 47) ol vl 57 TR o2 SRSl o A= F2m]
S T 4 ok Aol dglem, 67 2 7 RS
B i 7S 57l Aol Akl B R £3 el
A k= okphol AUSiTt webA & Aol At 7t
AolE 3l HHAE VIR AEste] EASHI.

WA, ZF 9] S olstislr] ffall A VSRoSE 7]
SEAE AASI e 1 Aik= thE Table 8, Figure 29+

Fig. 204 & 4= Q% & Aol Zofgh o]gA| tishii
Tsl7|EAte] AEA QIR wet sl el Al A
FBHRH], 2, 5), sFjacle] wt HapL Q= F ) fEoR
TFEEQITHG33, 4). G318 VSRoSEQ] BE 51912 40fl A

5.00

5o ./\v/w

]
(2977, 49.0%), HuATHo= syt 329 AkE]A
1 A

i)

@33 FPd Folol] digh Kol k= FExo] glont
T ool AR tELE 33 HRth ot W2 HeREs
Ho[HA|,  AlEtelel BAKCIVIO) AAA o] o
(POLICY)9} Zho] A3 o] o) sgato] w9 S 4]
TH144%, 23.7%). & AolAe 733 AN Az
2 grgsllet. W, f34= ARaQlE Bardao] Rl &
JFo R, AR FE(NEEDS, COMGOOD)oA= #<] 2513
& UehfARE AAE Aol 9] el(POLICY)E efshalrhe 5
o] FIgt Bty o] HAYS0ITH44, 7.3%). wFAEE
2 {35E BE Q004 124 e FE vehlie 3

;g
1]

o

o=

(321, 5.3%), o2 Fgsiyict vel]eat

W2 IS AE) U AT glof= Fofof| gt Q14]o]

93, 4, 5 I EAS 1T a7t Ak
Fgelu, A Adeirl 5 AR Fo)rlo] vk

‘0,
R

A

T OR S WAl $RRF2] s 71 AHsgon, o
Aol H9e out AR AYL sueks 4363
T AR HYeltel B e RRFDO] 1 HE ol3)
250 ok B3 ARRlA 89S WY 35S iR el
JepA] Aol glont ARkl tigt oAle e Extd
w0 HUMAN  ENVR  CONSEQ NEEDS ~ CMIC  COMMU COMGOOD POLICY S3(§34), W7 |EA=EA ALEA QlojAlo] Ttha e o
Fig. 2 Five clusters on the VSRoSE scores w20l 9393508 LA
Table 8 Descriptive statistics of VSRoSE factor scores by cluster
31 (N=89) 92 (N=297) 93 (N=144) FE4 (N=44) 8 5 (N=32) Tukey b
M SD M SD M SD M SD M SD
HUMAN 4.66 0.390 4.30 0.427 4.20 0.450 4.11 0.403 3.16 0.497 1>2,3>3,4>5
ENVIR 4.85 0.252 4.29 0.481 4.17 0.458 4.36 0.581 3.15 0.555 1>4,2,3>5
CONSEQ 4.75 0.347 4.21 0.404 3.94 0.437 4.25 0.442 3.14 0.330 1>4,2>3>5
NEEDS 4.86 0.230 4.01 0.477 3.56 0.573 2.88 0.566 3.27 0.625 1>2>3>5>4
CIVIC 4.53 0.425 3.89 0.384 3.13 0.517 3.63 0.501 3.11 0.393 1>2>4>3,5
COMMU 4.66 0.435 4.19 0.496 3.66 0.696 3.81 0.680 3.28 0.651 1>2>4,3>5
COMGOOD 4.59 0.514 4.05 0.430 3.70 0.590 3.00 0.627 2.90 0.653 1>2>3>4,5
POLICY 4.52 0.502 4.07 0.431 3.41 0.521 4.29 0.441 3.04 0.513 1>4>2>3>5
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