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Abstract

The objectives of this research were 1) to analyze the ability levels and patterns of scientific reasoning,
and 2) to classify the types of scientific misconceptions and reasoning gaps of upper secondary school students
regarding health supplement product information. This research employed a descriptive survey design to assess
the current state. The target group consisted of 20 Grade 11 students, who were selected using purposive
sampling. The research instrument was a scientific explanation ability assessment based on the Claim-Evidence-
Reasoning (CER) framework using four health product advertisement case studies: chlorophyll drinks, collagen,
glutathione, and vitamin C-infused water. The instrument demonstrated Content Validity with an 10C ranging
from 0.67-1.00. Data analysis was performed using content analysis and descriptive statistics. The inter-rater
reliability correlation coefficient was 0.87 The results revealed that students exhibited a scientific reasoning
pattern of 'intuitive decision-making without a reasoning base.' While they demonstrated a high ability to identify
claims (62.5%), indicating decision-making confidence, their capacity for evidence and reasoning was severely
limited. Specifically, only 3.75% and 2.5% of students were able to provide completely accurate evidence and
level 3 reasoning, respectively, reflecting that students’ reasoning gap. Furthermore, in-depth analysis identified
misconceptions categorized into three main phenomena: 1) the structural trap, where students linked
molecular structural similarity to functional equivalence; 2) the numerical trap, where students adhered to high
advertising figures while neglecting the principle of homeostasis; and 3) the biological black box, where students

lacked understanding of metabolic processes, leading to beliefs in direct nutrient absorption. These findings
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highlight the urgent need to develop learning processes that emphasize critical thinking and media literacy

through scientific inquiry.
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Table 1
Dietary supplements and body system contexts to be assessed in each item
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Frequencies, percentages, and mean scores of scientific explanation components across different health
supplement products
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Figure 6

Example of student response for a chlorophyll drink
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Figure 7

Example of student response for collagen consumption
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Figure 8
Example of student response for Gluta
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Figure 9
Example of student response for a vitamin C drink

DING0ENAIMOULINUINITUT

isdusy

) VA0 sy P fady Aot o 1000 M)
W R gus 20 da vy Wy Junetilall§h o mgalon

b pr DO T VY oy ey

DAt 1o Vfwast) yme S 0R-/TY Ay wawion Srdymel 1w oreaduludn my
. P . W & » P, |
s W Siey 5T aaydan o lan il

[

HANITIATIEATENMAeUTeinauT L UnanmmMsalisnaeeniu 3 Usingniselndn el

[ Y

1. Audnmilassasns (The Structure Trap) dmsundndudiiazosnuaaslsilas dniFeudiulgy (Fovay 80)

o

awnsaszydeasuidaiumeseassnaals uinnuausalunishiwnadnalamaineimansnduiiiiiesdosay 3
Fodunuilvdfuluimifinainadou (Misconception) idalsstuzudnuninisuonvedinana Instindeusing 115s
AuAd1eadssznIlasiasmaniivesnaslsiladuazdlulnadudundngiu (Evidence) uassuasulagusiaain
A5LATATD971 “mwmé’waﬂﬁﬂmqimqa%’wﬁﬂﬂqm’mwhm“wﬁ’umwﬁ'ﬂﬁ ” (Structural Similarity implies
Functional Equivalence) mslivualudnumeiazeufsnisnaanudlaluaisinervesnisadiadeadonuns
(Erythropoiesis) #isndudasordedadoianizianzas 1wy swimvdn 3andud 12 wazlvhon Slefesansidlasai

LBYULUU

v
A a a o

2. fludinduaunin1snann (The Numerical Trap) dwSunandneiuiasiniiug wudasimssyytendanionsge

= v

fafeuay 75 azviouliiiuitnagnsnisdoansiedanda3ua Wy 200% d8nsnanenisdndulavesiseusdiedl

o o o

Hedhdty egalshinu IfFeudiesioray 12.5 flawsaeduiemnnasessuldedgniewnumdinadsiven Usngnisal

saa '

TuansliiuidiSeunneg neldaniniannufniidn “Usuafivinnitgeudwadwsianin” (More is Better
Heuristic) Ingagiagnannis “aagnneeesanie” (Homeostasis) {iseudulngvinanunsentnitdndnialunisge

FAmfunarnsmInduiurusruuduang dwalvnmsiimvaravinninuauysallugaseuy



Journal of Education and Innovation 2026, 28(3), 293855

3. flufnNaBriN1aTIInegn (The Biological Black Box) lunselfnwnsaaauunazngmilsleuaninnisel

i i a

Mmirinananunnglundundadusiunsaldimssa lnenudn Anadeazuuusunsiivang (Reasoning) Tunansinin

Gluta Complex anasaufissedusovar 0 uazAoaaILegTiToray 9 TayaidelszdndllasiouidiSeuneinszuIung

Y Y

winuedduresameliuaiion “ndasi” (Black Box) fiamnudilslunszuiunismelu fiSsudafiornudenuy
“magadalaenss” (Direct Absorption Myth) nanfie ieanstiluanavunslvgjanansagnilulifieerzidvmne
Iivuilaelaiiiunisdesaans faudetundnnsiiugiuies nszuaunistosemsuasnisdaaszilusiu (Protein
Digestion and Synthesis) danalsidesungvesgFoudunisnandmudelavanunnninislindngudnemans

nan1sAnwTliiud dniseudaznseunaua lnsaunsaduunanmtymesnidu 3 dnwes laun

Y

1) Audnmelaseasne dniSewdednansiilassaiduanandeadaniy (raslsiaduasdlulnadu) svarunsarinenu

U v W

nawnuuld 2) Audndaiaanniniseain dniseudaduladeandiavusuianas Gadud 200%) lngvinanudila
138990 IAN1IYATULALANARTINNIY Ua 3) AudnndeimM1sTIIven Tniseulanudlanainniiouinasdiliana

wavg (Reaataukazngailslen) anansagadululdveluislwnglaviuiilaelidamunssuiunisdosams

aAUs1ewa (Discussions)

Han15398 w1 dniseudsduuunisliiveradiidnuvae “dadulasudvingiudn” lnenmsuinseu

o =

a1u1303vydendn3974 (Claim) Molusedvgs wansismnudulalunisdndulagenseldivelavan uidniSeudiulve

v

nduiitaeuanusadatunssyunangunaznislisa anmnisaliiiliiutisnngnseansua (Reasoning Gap)
Ingiindosinvuinlug senineanuaiunsalunisseydeasuiunmshivinna aennaeeiuiuIfAned McNeill and

.. a ' 9 o a a ¢ 2w Y v o s A ) o a
Krajcik (2012) #15y31 Msaseresuledivemansidurinuedudaunsssandonisiniudonlomangiuiungug
nsiuniSeudlngldanuidn vie Teyaiaiu lunsdadulaunniinisléivanadnsing asvioutianisvinvinuy

msAndvinndlunisasinaeudeyainiludymddylugeiitoyatnasinau vslnensosvsmannulungudSeu

Y ¥

avvieuliiuadediialunislinssuiunsfaddmndledoundyivyadoyalavanndadariguanidudeu
Han15398T I audilanatandswdunasinnisiifiieunneglududnnierinuda 3 Usens

d' o ==

MhaugeslesiuwazUunauanuaunsalunsivanandngimansed1afidudAty Usensusn nagnsnasge

Y

=

Seulddenande fudndiauniinisnaialagiamzlieisouraitodiaryumansomisNawiuase 1w Infiug

¢

200% Us1ngn13aiileunelaniewuiAnienednnieaiudn (Heuristics) ¥e9 Gigerenzer and Gaissmaier (2011)

il
1491 Weyaramdgyivteyanduteulazvinnnuiine imansnands aveinazidenlindalunsdadulaiioan

AsEnRenuAa §iseudainldnssnzuuudaundad (More-is-better heuristic) indunasivszifiunmuandnsdoue

U
g v

apRn ARl SsuavaendnaugasnmuesTaneLazarian1sUssflundnguanuannduade Wenueu

Faunen1Inann gissudnasedyiunmarmiludsensiaesde duannidasaiie deinulunsdnseuagui

v
a ]

Aaelsiadarunsavimiiunudlulnaduldieansiedlasadluanandiondeiu nginssullaenadesiunseu

[

LUIARAYEY Hrelo-Silver et al. (2007) &e5zy31 {i3auszauiusu (Novices) dinlinnuddgiulassaseafiveaiuld

14

a a

Afiu waznszlantuluidenlosiundfiviuil Ineusiaainnisassuindangfnssunienaln Al unszuiunisms
#3591 Mmilimwavesieuisdnegivanudnieliolwszdny unnienuaunaunaidanalnndineaans
wagyniansanandsdenalnanelusnnie fiseunduanadiiluiudnndesimna@ainet Taedianudeinaistuana

gy WU AEaaIAN anTngnanTuLasdmaanSHeRInssalalnunse Jerunuilaenadasiunuideves Cakici (2005)



Journal of Education and Innovation 2026, 28(3), 293855

Anuan Wnissudluginueanssuiunisgdesomsiduiissnisiasunlamisnienin 1wy n1sazals 11nnay

1%

Wlatlansguiumsaaneiiuseynsduaiiiaeuled pnudileraiaedouivligissutesneuyedduaioundes

'
o a

Miitaderin @semns) asuusiwasuunadndliviui lavaziasnalnszduimadiidestinstosaansuardansizs
arsld edinsysanmstudnmeanufeis 3 suwuutl Fvidiuinguassaddlunsadisdosunemaineimeans
1ﬂ1ﬁLﬁ8ﬁﬂﬂim1mﬂawu§”1ﬁyu§wu LA A BN157 NTEUIUNIAN Y0913 BUYNUNTNLTIF I8 BAR LA NG ANIAIINAR
nsmsgndndanalnuarisadunguadidgluniseonuuunmsdanisdous Wenaendesdmisanufauasiliou
Feulihduduslnafifinnuaainimenuinemans

HaquuiiinEouseufnwmeulamehdundydu “Inganislimgas” ufazdanuansalunisiuideya
uivavinuglunsuszanauazidonlosnud Taslanzegredailedeundyfudoyaiidanududounisasaing
N9INYIAERST ALawn1sads nienalanneduad Lﬂuiamsj‘ﬁ’lmﬂﬁwﬁ'z:yﬁmﬁmmiﬁauiﬁwmmam‘é’faui«,lﬁl‘u
iiowdsugiounndidonulavanlvinasdugfifianuaainimeiuinemans aggasusndudenihasiudn

wianillnensaeuliussiuduniawesensaing (Nutrient Pathway) feusiunautawad lumsdnnsiSeunsaeusaly

Jaiduauus (Recommendations)
1. daiausuuglunisiman1sidgluld
1.1 mswasuumnisianiseuignisandsstuy
nndefunuiissyingFouienudidaiomudliannsavssgndlilunisliudstoyaluaniunisal
334l FeazvioudsmnudndulunsusuasunszuaunisianisBeudiveimansannisiunisanevesderiaais lug
nsduasunszuIunsAndinemansuaznisuszendldanusluuiunassasinnisisoudiuiunisfndassuy
Tnsamsdemiifsdostuszuuinie eudlvaudlananndeuludnuastudnnaosi el agaisesnuuy

Y Y a 3

ﬁ"\]ﬂ'ﬁiiﬂ%&lLiEJ‘NL‘WU@']']&IL%E]‘J,JIEJQSU’ENﬂiSU’JUﬂ’]iﬂ/I’N%’J’QWIEﬂE]EJINLﬂuﬁ?ﬁu WU LEUNNUDIANTBINNS (Nutrient

Y
v

Pathway) Aausin1s3uidn Msges Msgady nsasuulamaunuedda aufianisdusen (Cakid, 2005) 1iload1y
mmLﬁﬁiaﬁgﬂéfaaLﬁ'mﬁ’ummaaqwémamﬂuéwma
1.2 miﬁwmﬁﬂwsmﬂﬁuéaLLazmiifwi’]ﬁ’u%
A58 olawanasnd edsausouladunldidunsddnw i edaasunuensidudmis
Tynendnans (Scientific Argumentation) laeldnsouLuIAn Claim-Evidence-Reasoning (CER) a8 110 uszuu
IuﬂﬁmwaaummmL%aﬁamaaﬂﬁ'aaﬂa (Osborne & Patterson, 2011) Wena Nt AITYTANMINTITEUSAINemans

Yy v

Tuuuniivannvane ieldduaianiduiunennuelifiFouaunsaiineiinermandiiien wazsinAulavuiugu
YounaWaLaznangIuliee 1INy
2. $aauauurlunisinidendsiely
2.1 MSRNFULUUNTITENARBILAE YR8 USUNNNSAN
dielresdnnuslulssiuifauauysoidstu myideluswerasuisnnnisdnuidedinalug
M53duiTemaans  (Experimental Research) Tagsjafuiannguiuumsinnisifeuivieyafanssuiianussgndly
wu n15l¥nagns Argument-Driven Inquiry (ADD) n3en133an15i3eusineldusviiunisdnuuaginermans

(Socioscientific Issues: SSI) tenaaauUsEanSHaluNMIENTEAUTINYENTIIMANANIINEIManSYveIis ey uanaNil
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AIsUEIEUTUNNSAnu lUSmdndaaiaunndssiandu q AN8vEnadeTagu Wy ndndusanuminusendlusiu

eUSeuiguguuuunmisimswaluuSuniuansneiu

aa o

2.2 MSANYINIZUIUNITAAKAENOANITUNRITATDIHIS 8

Y

a =

MnderunuiigBouiiazuuunslivamasunn msussiiuihunsdeuneueisliaunsaazyiou
nszvIunsnAulauudunduld melduaduteluismslimaianisAneanidies (Think-Aloud Protocol) TausAias e
delawan LilodudusessessmLAnUar funvesn i lananideudiliamnsaasviouriunismeunuudouls
og19FAL wonand msfnwanuduiusseninaineensliiaramaingimanssungAnssunislddedda
Talawzunliunmssuiiaznsdsieteyaiiligndes (Fake News) titevihanuidilanansenuvesnisiasinuenisan

WaRrneluusundsaueaulal

nsaansld Generative Al Tumsilisuuna1u (Disclosure of Generative Al Use in the Writing

Process)

13ifin 514 Generative Al
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