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<ABSTRACT>

The concept of life sciences related to disease is a concept that requires attention of teaching due to high
interests of students and many misconceptions. Therefore, pre-service science teachers need to have a precise and
deep understanding of life science concepts related to disease before they can be put into the school. The purpose
of this study is to identify the types of life science concepts status related to the diseases of pre-service science
teachers. The study was conducted through an open survey divided into three areas: antibiotics, immunity and
cancer. As a result, pre-service science teachers have often confused antibiotics with immune responses in the
definition of antibiotics. In addition, when defining antibiotics, there was no precise classification of antibiotic
targets such as microorganisms, bacteria, and viruses. In defining immunity, most of the explanation was based on
acquired immunity, which excludes innate immunity. The most unscientific concept was the type of adaptation in
the individual. In the definition of cancer, the explanation of the specificity of cancer cells, which pre-service
teachers distinguish between malignant and benign tumors, was somewhat insufficient. This study is expected to be
used for data on the current state of teacher education as well as the types of concepts related to the diseases of

pre-service science teachers.
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3. Data analysis
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<Table 1> Comparison of classification and explanation of disease-r

Chapter Concept Classification
Bacterium
Pathogen Virus
Congenital
immunity
Di Infectious Immunity Acquired
isease . .
disease immunity
and
immunity

Autoimmune dise
Immune deficier

Hyperimmunizati
Vaccine _ Vaccine
(deliberate Live vaccine
immunization) Killed vaccine
Noninfectious
disease

Natura] drug
Natural and Svynthetic drug

] Antibiotics
synthetic Drug abuse
drug Connect to

biological diversity
Normal cell and

cancer cell

Incidence -
Tumor Benign tumor
Malignant tum
Genetic cause
Environmental
Cause cause
Immunological
cause
. Tumor marker
Incidence, Physical
diagnosis Diagnosis diagnosis
and Biopsy
therapy of Genetic test
Operation
cancer =k
Radiation therapy
Chemotherapy
Gene therapy
Cancer gene
activate suppress
Therapy Gene therapy Cancer suppres:

gene
Suicide gene

Vaccine
Target therapy
Stem cell
transplantation .
SA:Sangsang academy, KH:Kyohaksa, TT:Thetext, CJ(O):Cheonje

0=not mentioned, 1=word level mentioned, 2=brief description, 3
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III. Result

1. Pre-Service Science Teacher’s Concept of
Antibiotics

1) The Concept of Antibiotics
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Related Chapter  Core Concept

Survey Questions

Natural and o 1. Explain what antibiotics is?
) Antibiotics - -

synthetic drug 2. Why does antibiotics resistance occur?
Vaccine and . 1. What is the immune system?

. . Immunity ; .

immunity 2. How does immunity occur?

Incidence, 1. Explain as much as you know what cancer is.
diagnosis and Cancer

2. Explain biologically how you can treat cancer.

therapy of cancer
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<Table 3> Antibiotic concepts classification of pre-service science teachers

o Frequency
Concept Type Characteristic of Concept Type %)
0
- Substances that inhibit the growth or growth
o of microorganisms
1. The scientific concept based on o )
. o . . - Substances that inhibit the reproduction of  44(59%)
Scientific the principles of life science ) )
microorganisms
concept
- Substance that kill microorganisms
2. The scientific concept of the - Description focused on the function of the drug 1926%)
function of antibiotics - Described some of the antibiotic action ’
- Explained by antigen-antibody reaction
3. Immune response and confusion - Explained by immune process 9(12%)
Unscientific - Described as a vaccine-forming immunity process
concept - No response
Other - Used antibiotic word 2(3%)
- Used antigenic specificity word
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<Table 4> Antibiotic resistance concept classification of pre-service science teachers

o Frequency
Concept Type Characteristic of Concept Type %)
0
1. The scientific concept based on - Mutation
— L. . ) . 25(34%)
Scientific the principles of life science - Used the concept of natural selection
concept 2. The concept of a part of the - Used some part of mutation and natural 12(16%)
process of resistance selection ’
- Adaptation of bacteria to the antibiotic
. . environment
3. Object-level adaptation . . 23(31%)
unscientific - Increase bacteria resistance
- Bacteria produce antibiotics
concept - -
4. Explanation using the process . . )
) ) - Explained immune process by vaccine 11(15%)
of immune formation
Other - No response 3(4%)

- O -



“GYANE Fo o/F Fito] Foj2 7] B
g wdd §iro] Y§E (N LA57).”

o

=

MEASTE FAAE WA e
= x

5/\3 o]

=
g e

2 o
%

£ o go o of
o
= o8
>
=
=
[t
R

™ A
-

=,
i
otk
o
2
Ll

yis
tlo
)
2

N
o f 3
mml-ml‘lr_—ﬁ

L b £ o
2
X
fo
m
9
=
o

N SR
=
o
ich
O
-

o
e
9
A1)
b
ofrt
Lo
oo o

(o, o

(o,

ofl

X oX
of!
ox, oX
o,
i)

il
-
M
_0|L
D
82
m

A 417 F 1178(27%)°] 383
40 47 (10%), 71Etell 178 (2%)e]
v A F2F 339 F 1278(36%)°]
o 7% (21%), 71Elel 278 (6%)

=2
S
e
2 _\3
[O 1o
o, B H
%0 o
081: r>4

oft b
o
ox,
u
]

B =

2

= e
o
H
Ho
ol
N

o

Brain, Digital, & Learning, 10(1)

2. Pre-Service Science Teacher’s Concept of
Immunity

1) Definition of Immunity
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<Table 5> Immune concept classification of pre-service science teachers

o Frequency
Concept Type Characteristic of Concept Type )
0
1. Congenital and acquired Explained both of congenital and acquired 1(1%)
immunity immunity ’
Scientific 2. The concept of a part of the Explained congenital immunity only 39(53%)
concept tolerance building process Explained acquired immunity only ’
3. Biological function-oriented Concept focused on biological function of
] . 26(35%)
concept immunity
. Ability to overcome disease
4. Inner ability . . . 4(5%)
o Ability to kill bad bacteria
Unscientific - R—
5.B Produce the resistance to certain diseases
concept . . . . 2(3%)
Object-level adaptation Produce bacteria against germs
Other No response 2(3%)
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<Table 6> Immunization principle concept classification of pre-service science teachers

Concept Type

Frequency

Characteristic of Concept Type
pt lyp %)

1. Congenital and

o acquired immunity
Scientific concept

- Description of congenital immunity and
secondary  immunization by acquired  13(18%)

immunity

- Primary immunity by acquired immunity

2. Acquired immunity ) ] . . ; 52(70%)
- Secondary immunity by acquired immunity
. ) - Adaptation of body
3. Inner object adaptation 3(4%)
L - Memory of body
Unscientific concept
- Others
Other L . 6(8%)
- Lack of scientific explanation
oAE Wee] geloAs g AdWN FAW  oRE FALS JdsAS: BES A w
g BF dFett g uge] 0%AEE e oo A4 dE Adch Seloles B A
STt How Hislty] wizol VYelgts dolE
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gk A glo] ‘&ed-gA wkglolt 23 A A ukg- gk ke ojEg Futel gl 2R E oL
o % VAL wFor We Y YAE AR WAES UL A Grsr] AAAE
e fPolnt o[sh P wolE AgFEA Helstu, 1 o)
Wa Aol gle A% FF A%o] Bay ol
“wo g A7 Fd oy $AF GFH] AR W e el HF= $Pe Hegols
To] 02 FoJIE FAYPHWELE Z2 fd  AgaAd Bel 7o 5 o RAL AL Al

A H (B ZAI61).”

YA} Bhol Folge © T FYANE AA ]
g BAE 9937 5 2eEH 2 HAAE
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3. Pre-Service Science Teacher’s Concept of

Cancer

1) Definition of cancer
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<Table 7> Cancer concept classification of pre-service

science teachers

o Frequency
Concept Type Characteristic of Concept Type %)
(V]
o o - Explained infinite cell division ability and
Scientific 1. Scientific concept based on the . »
o ) ) metastasis ability 19(26%)
concept principles of life science ) )
- Described to malignant tumor
o . - Explained only abnormality of cell division
2. Non-division of benign and ) ]
) - Including benign tumors as a sub-element 44(59%)
o malignant tumors
Unscientific of cancer
concept - No response
Other - Cause of virus 11(15%)

Unscientific explanation
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5
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S Ao wf Tt AETG e SAWY of
Yl o], a5 oA Eoo] 7ixE EAE
At ot

“WHGHA J|EE A, FHo] BYE AE
UEd=YJA} gz, PIAGEY Hu, 2L
A gto] glo] EAgtoz F&o] Fysich OE X
HoZ Hol} Jledtn, FHAIYARE Hbjdtof
B YL FH (A5 ZA30).”

“« /{f/ _E _Q/
70).”

2] ZHHA F= FY FY(GP LA}

WES §F FEL WY AEHoz FHGE
Aoz HolHE Aol Y HojHA &= Aol Y
o (ol 5] ZAL29).”

o Bl uLAF309] 7

 RARA FH0] e 54
W ol Aol dwAAel Y FRES X3
stol Awstel #akH Agel L@tk et A
of %@ gtel Aol Foli dluwA0AN ‘o
Folght HAL AT AdE Ak PYFFE
FHEGT FREE Fe AHSE gololmz o
of W@ Hetd g fEow A4Y 4 Atk &
A Y go Ago] hYFF AL Holy

A Adgsl S g gl TR o H aAR299}
Lol AHAFTYME <ol FAETFS 2T II= 4

A oM o] SuAEel FHE
Fib YEFS FHY TR 5 gE Agoz
e el

=3 9 HE} FHFEH JFHA FHo] HE
HRojopstr] o] GPE e AboJFo] B}
A4 A% Fegie] 48 Aoz FgojHdn v
e (o B ZAF52).”

3t
ARk ol FEFLAE dFets SHclnR &9
glol sAdTe wdvemeE HHTY 5 42
Aejatrlel FFaith Saake] Ank olidel 919k
o] ‘whpwly Bshs A, AT} A% B
shis AT T AESFY] oo SANE 5o ¢
& Aol mebd 9ok 2L F39 SHS ds
Aes] Aofstr] ofHws AR WA Jide
= gk
7B SHoRs mholelam QI AEe S5

Azl weko]l WY Fgd Fol AT

= 26 (63%)°] 32

of &3t 59 (12%)0] 7]ekell &3k}, A g 28t
aE v AEA 33T 189 (54%)0] # P20 £3H3

- 102 -



Brain, Digital, & Learning, 10(1)
o 69 (18%)°] 7]Elel &3t
‘A& e 5F HEE JAA = FES FY
2) Principle of Cancer Therapy A 2 AE F o] A (o H]LA24).”
AvlmatEel Azt o AR A b FAES ALAT Fm fEE AnAe] ol
o Mg fAe Fohldth 4717 f8e <Tape I wE dARS Auddel Ko o
g>ol A Ao <}, UEs ste e dAEE A8HS At
AT Aolsd % RIS odA #I _ _
S $9e AEel BAL oA Pud @ AR SEE AL HEE ALY T UES
a4 H] WA ”
A dolsee oAt PHow 4 Anaps HAA T
S A o
HO\:IE }\EOJ_— 76"7—‘]:]’ “g_ /(7V£'EE‘ EZ/_ K/—g”b‘}E:;E‘ 7?_51 E}v,_—?— /‘f/f"//%/'
FEH A B (o] 5] ZAI6).”
‘LYAMNET} Sle FAE A - 0 oJ¥ge F4F
Y& o 29YAR - GAEN AEELY Lo o oy ege gwase Suse
A BFo] FE NELGE JAP 2 Aol e A g
= X S = W
NEDS B2 FHHA 97 AEd Fy4dEgE 00 THE ANEAS S _
IGL 7 PFE 5 EE(H LA30).” AR e AwEd et deod ded
A fd ol
¥ A0S 9 he Mt FAAL P
A, A A A AT Aol e FAZE LT AIAA TG ZA07).
A= dgs A
“TIE F2 YL ¢ golgE Fey= Holo
JAEe] BATY oA AP FIS AL 7® T T
s Z2F o AXE} ok FPE FdEdg L &
=9 7lsol HA AAoR ATt AL A7 Fys wyolt OF WHozr= WA g7}
2 AAANTI= B2E Foste]l dAxe] E2d T JJi=b] o= & qAE FFF WAL A fo]
g5 JAATI= BHE AR FeE ol o] Ao} ¢f gojelut B sl= W o]T (G HHALS2).”
SLAR2AS) SEFALEN 7} O E A o] ).
<Table 8> Cancer therapy concept classification of pre-service science teachers
o Frequency
Concept Type Characteristic of Concept Type %)
0
1. Inhibition of cancer cell - Inhibition of cancer cell metastasis and
. o L . 3(4%)
metastasis and division cell division ability
o - Suppresses cell division of cancer cells
2. Inhibition of cancer cell . )
o using anticancer drug 20(27%)
. division o .
Scientific - Genesistasis through removal of cancer tissue
concept 3. Induce apoptosis of cancer cells - Induce apoptosis of cancer cell 6(8%)
. . . - Cancer tissue removal
4. Simple explanation lacking . .
. o o - Using anticancer drug 39(53%)
bio-scientific principles o
- Radiation therapy
Unscientific - Intercellular competition
Other ] o 6(8%)
concept - Using antibiotics - no response
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