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In this study, we investigated how scientists and teachers engaged in mentoring program are conducting
research ethics education and how they are creating an ethical educational environment. A questionnaire
survey was given to 32 scientists and 44 teachers conducting mentoring programs for gifted high school
students. In the content of research ethics education, most of the respondents opined that they should
teach against falsfication, plagiarism, and fabrication. Teachers were most likely to teach ethical
decision-making in each step of the research process. Most of the scientists said that they should teach
how to write research note. For the difficulties, the teachers pointed out the challenging system that
focuses only on college entrance exams while the scientists answered that it was difficult to recognize
research ethics as the problem of the students themselves. For the teachers, the most affective factor
in cregting an ethical research environment is the amount of time to teach research ethics while for
the scientists, it is the ethics of the mentors. For creating an ethical research environment, the teachers

responded with making an atmosphere wherein failure is tolerated, and the scientists responded with
increasing the degrees of freedom in results. For the difficulties of creating an ethicd research environment,
the teachers were constrained by research time while the scientists were pressured about the results.
These results provide implications for ways to teach research ethics and for ways to create an ethical
research environment in the mentoring program for science-gifted students.
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Comparison Between Mentor Scientists and Teachers Perceptions of Research Ethics Education and of Creation of an Ethical Research Environment
in the Mentoring Program for the Science-Gifted Students in High School

Table 1. General characteristics of the scientists who responded to the questionnaire

Caegory Item Response (%) Caegory Item Response (%)
Mde 25 (78.13) Doctor 14 (43.75)
Gender Femae 7 (2188
(21.88) Doctoral course 13 (4063)
Totd 32 (100) student
20s 14 (43.75) Academic degree
Master course student 5 (15.63)
30s 8 (25.00)
40s 8 (25.00)
Age Totd 32 (100)
50s 1 (313
60s 1313 Professor 11 (34.39)
Total 32 (100) Post doctor 3 (9:38)
o 1~4 25 (78.13) Position Graduate student 18 (56.25)
The numbe_r of paticipating over 5 7 (21.88)
mentoring program Totd 32 (100)
Totd 32 (100)
Biology 10 (31.25) A University 14 (43.75)
Engineering 11 .
- B University 6 (18.75)
Chemistry 3 (939
Mathemétics 2 (6.25) C University 6 (18.75)
Area of research Medical science 2 (6.25) Affiliation o
- D University 5 (15.63)
Computer Science 2 (6.25)
Physics 1 (313 E University 1 (313)
nitive science 1313
cog (313 Totd 32 (100)
Totd 32 (100)

Table 2. General characteristics of the teachers of gifted students who responded to the questionnaire

Category Item Response (%) Category Item Response (%)
Teacher's mentoring with

A science academy 13 (29.54) scientist's consulting 24 (54.55)
B science academy 3 (6.81) Mentoring method Teacher's mentoring only 20 (45.45)
C science academy 2 (4.50) Tota 44 (100)
D science academy 2 (450) Mathematics 9 (20.45)
E science academy 2 (4.50) Physics 8 (18.18)
F science academy 2 (4.50) Chemistry 8 (18.18)
G science academy 2 (450) Biology 5 (11.36)
H science academy 2 (4.50) Subject Computer 4 (9.09)
| academy of science and arts 2 (4.50) Earth science 3 (682
o J science high school 2 (4.50) Environment 2 (4.55)
Affiliation K_science high school 1227 Enginesring 1227
L science high school 1 (2.27) Etc. 4 (9.09)
M science high school 1 (2.27) Tota 44 (100)
N science high school 1227 1~10 30 (68.18)
O science high school 1227 The number of 11~20 10 (2273)
P academy of science and arts 1 (2.27) participating mentoring 21~30 1 (2.27)
R science high school 1 (2.27) program Over 31 3 (6.82)
S stience high school 1 (2.27) Tota 44 (100)
T science high school 1 (2.27) Mde 30 (68.18)
Etc. 3 (6.81) Gender Female 14 (31.82)
Totd 44 (100) Total 44 (100)
Masters course 12 (27.27) 30s 14 (31.82)
Master 15 (34.09) 40s 24 (54.55)
Academic degree Doctora course 8 (18.18) Age 50s 6 (13.64)
Doctor 9 (20.45)
Totd 44 (100)
Total 44 (100)

429



Lee & Yi

FH= g F97h 5455%, WAL FEAOR Amgk LTt
45.45%01ct. HEA7E FrEA 02 AmSlal WAL Qldt k=
o] ARRRaSollh Fofald wAe] S Aefseich

2. Ag4q

o] ool A TEStwE Wt PSS A TLolA HIE
2 3E8la 9= el WAL 01AlS AVEl| Q5 ELE A
HEAE ALE ASISIOL, Aol el 24247
”o‘ﬂ"ﬂ ot —E— % TAB) 2lete] AdATs
%wﬂl Lo o3t 0|24
= 9l AT agol
st 9R] g WAk} AA)] 1] ch_rJU. e HAF o7 (Les,
20189) 52 xF3Ich AAAT A UE-S 25t} SAlo AA
A=t % 7é *é el ofetgel q@_ 2L 9e1] Sleto] T3
A SAgt o s
shack % 7,<j<>ﬂ 2¥7}x}——o] G B ST 2 Q) AR A
AEO = x| LAt WA AEe R pEstn D nfEhel)
£ % Aol A ATEE a2 ofRA o]FoAoF STk
TAo||A] TS| SEjHoR ATEEE B17] olet

S, A
ArYE eI 2sleler Sevjele drdelnsel Y

of2|gt W o= ARkE ARG S W G4 A2/l
izt A w32 Table 37} ok 94 A-hae] wsuf-gof Higt
PEh= [

SRS theat o] AAE T $/34%(2014)= Shamoo &
Resnik(2003), Steneck(2004), Macrina(2005)2] Lol AAst &

;Lveu WIS Yool ATgelo MRS D) AT AW, D) B
2el 3 A7y 2ol 9 49 2o, )omu NEEEDE
r:w 7HE BEST. SHAEE Sastolof She Gt Jefolt 3

©o] S| mhet oo} sl ALgele] 8ol E}EE}(Cho, 2005,
Kim & Jang, 2016). QIE1 27} A-elo] el Aol
AAIRE L 71 B o, iTAke] Sfwrt wilE 2A3t),
ol sk A% 29l SAsh] 5 Hstae] B4 E mgEch
ofel wel MRS Tote] BA(L-4), AT 24 (), ET
S26), AYRAT), A4 ASH AYGOR T
52 St Se] St Sasiolo} T Aol uteh i
2] 3% g % ohet 47 E BepirkCho, 5. oz =
Hafier A A 0T PR ARAQ ATeee A7 AR
2 el oS, Auko® thEkAl o)Akl _IJ_Q_?F]— LH o]
oby A2 #836} | S Y, & FoMolt NESES Be

J‘J

I} ARSl] ofgt dubAo] . ga]A el A2 AlEE 4 Y= _f‘\_i_g]
W] Safx|oof FHHCho, 2006). QIE|H A3}, AR S-S HH=
st % Aol detel 7o) oA Eehzct o] g

apSo] th7] o] ISP ofste] o} 418 UhEHE meS
NSfelok Sck SiIse], st vl e e e
7h 8 TR Aol Fom Hak o] mhe e SEOR AR

430

2] 5] sl el °ﬂ*1L O‘Qx—*& E7lA 1’“ 20|
=24 J*D‘FO] a3 TAol|A WE7E 7HEZ]
= S IASITHChoi, 2007; Lee, 2015; Resnik, 2005)
HAE 9% B2 deo=m £ —‘ir‘f— OMEP A OJ @@*’ﬂ*ﬁ

)
<
o
2 o
-
)
O{N

S
Yotz BEAp7E AAgE W HET} 7HHW£ At Wzﬂt‘*i
A&sl7), At 2Pgubl A waty], Aol digt 2stake]

o 7k22]7], E7Fs1719] W] 7HA] %L, olE AEEEe® Ak
o} e s ofee- SIS vlgEd B A7), Ae
2j7F S AR 0] FAlekal QIAAZ)7], SRR A3l ozt 87
A= 571, ﬁ““EQJ W &Y, digk Al 9159 s,
AT-GRluS A HF, AR ARE ule] LHRielE & 4
T Qlths 9, Oﬂ_%rrﬂ £9] Fa/d0] gk HEe Q4] Hzo
2hl fE HsiabEo] WS B8l SHEIAAL olE AR
st

oo guja Aol gt AR Eh.—# o] ?L**EJ
et g st Hstd Sl S Sk
AT wAET A SIS ik PBE s ﬂd%E =343t 413y
¢HLee 2018g)0] W= SHYE9] AGEAY A1 A Al 714
2 UE 4 ook AA), shaQle Aol tigh AARS, A
Aol digh S84, BTk, Aol dhgh g2} w2 Je]d vizwolr)
EA= WAt 301&, Atae] Fasdel

A ggko] whEort, upA|ero R 34 9 ole AAITHES, A,
dkeEl, S IASAIA FFolrt. Wy Ay} HE A3kt A
ZFeh= B 8’1 Aol e alat fABHA At AIRL At
HF fa20] AL, ABATY] WAL Rle| sk HIES] &2,
Ao digt HEe] wsdshs Sqltk 11 Qo= WE 2t
SIS oA ATAe] A E3el TR B7E A

OF Fokth o5 A ARl Ego R 5ot &
A Areh 2/dwel diste] HIE BeiaE2 Al 821 £917]
24, Axfe] oigt A= s2)7), IEE Qg HEY wat x|=s)
7, R EF 297 24, A Al 7INIRE AT Al 50
2Rl S o5 Ao R AASGI E HE HEAE2
2] 4 fﬂ?ﬁiﬁ 2739 oo At AZke Aok, Axfe] High
b dE Aol o8 3 S B2 Y S E3
*g—:}% o2 dstelet i B2 RS HEE 22,
His A7 2019 HEE AX BE=E st

HU_

Mo

o
1y

H

]

i

(o]
'[U[[U_l

)
fa

3. AtaEA

¥y @"E'[_—*E‘—ok)ﬂ EH%M %J__Q_Aéoﬂ EH?:T_ J,]— Y o:]l:le Z]Dsl'gi
4 HE 1Ekx}e} wAFSo]
EA] $AEAE dotiy] St} o
o 91 ol stk S5l AR AFgels
7] Kl 9\)\



Comparison Between Mentor Scientists and Teachers Perceptions of Research Ethics Education and of Creation of an Ethical Research Environment
in the Mentoring Program for the Science-Gifted Students in High School

Table 3. Questionnaire for mentor scientists and teachers of gifted students

Category

Sub-category

Items

Question type

Recognition of the
necessity

Educational
performance

Research
ethics
education

Contents

1

3

Andysis without involving the researcher’s intent

Having organized skepticism

Nature of scientific - - -
rescarch Having a sense of purpose in solving research

problems

Recognition of what science research is

Research integrity ~ Avoiding falsification, fabrication, plagiarism

Publication integrity Indicating gppropriate authorship

Bioethics Giving dignity to humans and animas

Scientists social

) sibility Thinking about socid impact of research

Ranking

Yes or No question

Leve

Very Advanced Higher than scientists

Advanced Same level as graduates and post doctors

Intermediate University student level

Elementary High school student level

Beginner Lower level as high school students

options

Sdection one of the Sdection one of the

options

Methods

Teaching ethica decison-making in each step of the research process

Teaching how to write a research note

Proving historica examples of scientific misconduct

Lecture about research ethics

Ranking

Yes or No question

Difficulty

Breaking unethical practices

Making students redize that research ethics is their own problem

Making students adjust their desire to academic achievements

Students' low-level persona conscience

Universty admission-oriented educationa climate

Lack of research ethics training time

Concerns about students imitating misconduct cited in fraud cases
provided by mentors

Mentors lack of recognition of the necessity of research ethics education

Ranking

Cresgting
ethical
research
environment

Environmental
factors

Time dlotted for research

Pressure from expectations of high level performance

Mentor's ethics

Hierarchica relaionship culture

Mentor's teaching philosophy on research ethics education

Peer atmosphere in the laboratory

Ranking

Methods

Creating an atmosphere that will tolerate failure

Increase freedom of results

Teaching mentoring method for mentor

Cregtion of peer pressure

A verification system based on hierarchical relationships

Ranking

Yes or No guestion

Difficulty

Congtraints of research time

Pressure on achievement

Individua verification done by mentor

hwl\)l—‘U'l-bwl\)l—‘CDU'lhwl\)l—‘OO\lCD(J'Ih(DI\)I—‘hCA)I\)I—‘U‘IhCA)I\)I—‘m\ICDU'I-b‘

Big number of students

Ranking
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Comparison Between Mentor Scientists and Teachers Perceptions of Research Ethics Education and of Creation of an Ethical Research Environment
in the Mentoring Program for the Science-Gifted Students in High School

Table 4. Scientists and teachers’ perceptions of contents of research ethics education

Recognition of the necessity Educationad performance
Weighted average
Items . Frequency (%
(Ranking) ST 2 D
Scientist Teacher Scientist Teacher
1 Andysis without involving the researcher’s intent ~ 19.6 (4) 306 (2) 26 (81.3) 37 (84.1) 105 745
2 N?t;:te_f_of Having organized skepticism 199 (3 281 (4) 29 (90.6) 36 (8L8) 1161 281
—  gientific
3 research Having a sense of purpose in solving research problems 21.6 (2) 283 (3) 29 (90.6) 40 (90.0) .002 .966
4 Recognition of what science research is 188 (5) 238 (5) 24 (75.0) 29 (65.9) 7125 3H
5 ﬁ]ﬁg‘ Avoiding fasfication, fabrication and plagiarism 236 (1) 329 (1) 27 (844) 43 (977) 4542 033
Tﬁggcﬁttlsn Indicating appropriate authorship 131 (7) 196 (6) 21 (65.6) 39 (838.6) 5902  .015*
7 Bioethics Giving dignity to humans and animals 16.3 (6) 194 (7) 16 (50.0) 28 (63.6) 1413 235
Scientists’ socid . . -
. iility Thinking about socid impact of research 111 (8) 154 (8) 16 (50.0) 28 (63.6) 1941 164
Ak WAL B ofah 5508 T2 Ao] HHetchs g vl o AF-ge B
2] 714 QheHEFsIA} 53.1%, 1A} 54.6%). Tebatel wAF B
e S0 QA-ERIL8E Slofof ekl Wak olfiz o]5o] HlE T sk HeAE SR AT BEol
RS G S Q7] 0] GfEY SEOIRKR QL W] cfslol, B AL ¥, A7 B 2 BAUR Ytk gold
o el sshe] ¢ cfstelgol SAIEIL B oA AE 28, Tshle) AT A A, d7ed 57
FEOR ZIRAF Pk SHol T HE CIUOMELI, BAE]  fom Adsirin SHSIA W TR oleh fAlHA A7
A LG FHABA0) T WA FUE, DIFA U I 2 AR BT Gel GBS D8, G S
2t Adto] WRSITH QAkE PEI FUT AR Yt I, weate) An Al AlF, Aee) 57 w0 Hdsia
A5 At BAXOR fofat Zol siaiwx?:smg, p=201).  -SEisklch W= wlelAe} A Ael wholekal QA Al
W whelrel mA 7k AA) SRR Ol ATeElmee] £E R WALl RS AQslis 7o) 48T,
Eg ol Aol Lkeh] ebore(y?=7.383, p=.06L). TslAtet W vhslriel AP QAlsHs dngE] mHbHel gk Q1]
A} B s S0 mAST ke S5 MUl K B2 AOlAE hesh gk Mk Qe 2 Awsplh 4
CHIFSHAL 43.8%, AL 50%). Fashal SHEI e, ks ARl S 2 dAE R dast
AT-ge|a ol TBATE Sk A TpPol M Aeel Agr  wEld oRAAS A w8k Zlo] 71 Weskoka Seskic
1 S v A ARS8 4 Qs wRkES ]2l Ao] Waskn SRRk Teka ek 24l Ao|2 o] W Esk Feshcka St
AT TR $EE A Sl FstTe) £ ) whEel, T 1F BE RSt A A (w7 S
ol SN Cho, 2009, MESS 5ok S S AL G AL 2 4 9tk W el B4
et PR Tl B0 Ol il 7t A S A 90 S T 1 s Hagel de 214 71 vl el
AMoR Saelo] mi IS Y Holrnt 50 Hok A7E o olE A} e ol 27 AR Aol 2 4
Sl Q7] who] o] Tl W ATgREe S W o] HEsh  GUek A, AT 4 TR Last oA AEusshe A
TR Ql1Aehe o] 7HE w9kl AAlF o R a3t e 1 = 585 of7l= A} 22l SHolA S dajAe]ar YA
o] WiolA Slrks A& o 4 Sck HFEAQL HolakT AZkelgly) el olek 2 AT Lhelitke:

Table 5. Scientists and teachers’ perceptions of levels of research ethics education

Recognition of the necessity Educationd performance
Items Frequency (%) Frequency (%)

Scientist Teacher Scientist Teacher

1 Vey Advanced (Higher than scientists) 0 (0) 1(23) 0 (0) 0 (0)
2 Advanced (Same level as graduates and post doctors) 10 (313 7 (15.9) 12 (37.5) 7 (15.9)
3 Intermediate (University student level) 17 (53.1) 24 (54.6) 14 (43.8) 22 (50.0)
4  Elementary (High school student level) 4 (125) 12 (27.3) 5 (15.6) 15 (34.1)

5 Beginner (Lower level as high school students) 131 0 (0) 131 0 (0)
Totd 32 (100) 44 (100) 32 (100) 44 (100)
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Table 6. Scientists and teachers’ perceptions of methods of research ethics education

Recognition of the necessity

Educationad performance

Items Wa?gt;jkiivg()arage Rate (%) X2 0
Scientist Teacher Scientist Teacher
1 Teaching ethicd decison-making in eech step of the research process 210 (2) 320 (1) 19 (59.4) 33 (75.0) 2093  .148
2  Teaching how to write a research note 218 (1) 293 (2 24 (75.0) 36 (81.8) 518 472
3 Proving historical examples of scientific misconduct 201 (3) 26.0 (3 16 (50.0) 23 (52.3) .038 845
4 Lecture about research ethics 16.8 (4) 238 (4 21 (65.6) 33 (75.0) 792 374
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Table 7. Scientists and teachers’ perceptions of difficulties of research ethics education

- Scientist (n=32) Teacher (n=44)
Weighted average Ranking Weighted average Ranking
1  Bresking unethica practices 181 5 289 4
2 Making students redlize that research ethics is their own problem 244 1 29.6 3
3 Making students adjust their desire to redistic academic achievements 226 2 29.9 2
4 Students' low-level persona conscience 185 4 239 6
5  University admisson-oriented educationa climate 19.6 3 323 1
6  Lack of research ethics training time 16.1 6 250 5
7 F()Zroor\rltlzsrer:js sonﬁgimts imitating misconduct cited in fraud cases 104 8 173 8
8  Mentars lack of recognition of the necessity of research ethics education 159 7 175 7
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Table 8. Scientists and teachers’ perceptions of factors of ethical research environment

ltem Scientist (n=32) Teacher (n=44)
Weighted average Ranking Weighted average Ranking
1 Time dlotted for research 17.7 3 36.2 2
2 Pressure from expectations of high level performance 242 2 36.5 1
3 Mentor's ethics 248 1 230 4
4 Hierarchicd relationship culture 120 6 16.2 6
5  Mentor’'s teaching philosophy on research ethics education 17.7 3 233 3
6  Peer amosphere of the laboratory 145 5 215 5
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Table 9. Scientists and teachers’ perceptions of Methods to create ethical research environment

Recognition of the necessity

Educationd performance

Items We?g;‘fkiﬁ’g‘;rage Rate (%) e )
Scientist Teacher Scientist Teacher
1 Cresting an amosphere that will tolerate failure 258 (2) 400 (1) 32 (100) 42 (95.5) 1494 222
2 Increase freedom of results 264 (1) 338 (2 32 (100) 42 (95.5) 1494 222
3 Teaching mentoring method for mentor 182 (3) 238 (3) 22 (68.8) 30 (68.2) .003 .958
4  Credtion of peer pressure 124 (5 17.0 (5 5 (16.1) 13 (29.6) 1.152 .283
5 A verification system based on hierarchica relationships 144 (4) 17.8 (4) 16 (50.0) 21 (47.7) .038 845
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Table 10. Scientists and teachers’ perceptions of difficulties to create ethical research environment

Scientist (n=32) Teacher (n=44)
ftem Weighted average  Ranking V;?e?;“g‘zd Ranking
1  Congrants of research time 23.25 2 36.5 1
2 Pressure on achievement 23.75 1 353 2
3 Individua verification done by mentor 20.75 3 24.3 3
4 Big number of students 1275 4 15.0 4
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