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Introd uctiom

Matural Sclences s ane al the subjec in school Sudisman et al (20201 Phiysucs is
one of the branches of natural science that studies matter and =nergy and their
interzctions However, this sulject s rarely well urddarstood by students (Arayjo et al,
2008], Matural Sciences is cne branch of science that discusses, describas, analyses. and
applies matural phenomena such as motan. heat, waves, electricity, magratsm, and
attraction |Sariyah et al, 2022 There s a Lot of knowledge that will be understood
fram studying physics, including basic mowledge about natural phencmena leamed
in ratural sciences sublects. thenp an arswer will be obtained from an ewent,
phenamenon or a probiem. Physics 5 one of the 1P4 subjects studied by students al
the Junior High School leaed

Canceplusl understanding i alto oae of the main thirgs in sterce lBaming,
especially physics, chemistry, and biolegy, 5o that sfedents do not need to memionize
fosmulas But undertand concepts (Capriconie & Muft, 20220 An absolute
reguireren | foe sudcesilul cosnce leaming 8 anderdanding a concept [Febrianti ot al,
2015). Low understanding of science concapts will have an impact on students and
lead to low student learning outcomes (Yuksa et al, 20800 Physics l=aming requines
maora imderstanding and reasoning than memaorzation (Hau & Nuri, 2009). increasing
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understaggliing of physics concepts needs to be pursued for the sucoess of students in
learning. Students must be able to wnderstand concepts well ta apply their knoaledge
in everyday life [Gunawan et al, 20781 This is evidenced by several studies an light
material, swh as research conducted by Rochim et al, obtained results that there are
still many students who cxperience misconceptiions about light mateial at SMPN 1
Mgadiluwin and SMEY T Kedin with percentages of 38% and 31% respectively [Rpdninm
el &l 2009, Another sudy conducted by Hidayatl et al (206) identified
rilss o Pl expenanied by clags X shadents at SMAMN T Indralaya on L coroest
of slasticity and Hooke's law, namely 51.05% experiencing miscanceptions

Identification is the desire to search for, find, collect, explone, or investigate a
prablem by utilizing the rformation that has been collacted (Arards & Syuhendn,
2023). Baded an the opindon abave, it can be conduded that ideatification i the
pracess of reoognizing or inwestigating something based on the mfomation that has
been abtained. Misconceptions are one of the obstacles to student leaming (Caballes
at al. M. Misconceptions are arrors in understanding or obtaining a wrong
understanding of & concepl primciple or fact (Rovanl & Setyarsln, 2022)
Misconcegtions are dMicull to change and inhibit the aBseeption af furher matarial
(Wiulardarn ot al, 2022 =0 misconcegtions can cause probdems in communication ard
affect the expected results, especially in the fiekis of sciemce, tochrology, and
aduation

Ligh is ar electramagnetic wave that can propagate withaur reguiring @ meadum
a5 Bn internediary. Kent & Kinney (2021] light i an electromagnetic wave that can be
seen with the eye. Light can bo conclided as ene of the sloctromagnetic waves that
can be seen with the eye and does not require a medium as an intermediany, Light is &
transverse sleclramagnetic wave whose wavelength s in the rangs of 400 am - 600
e Light propsgates in a straight line, Light can penstrale cleas abjects, can be
reflect=d, can be refracted if it passes through two mediums with different refractive
indces, has anemgy, can b waves or particles, can propagate without a mediem

Diagrestis tests are tests that alm o detect concepls, misconcaptlons, ard not
understanding concepts Jzza o al, 2021 Hadi et al (2015 disgnadiic fesis are
sualuation toots that can be used ta find and accurately determine the weaknesses and
sirengths of students in a partioular subject, Based on these two opinions, & can be
concluded thal diagnostic tests are 1esis to quickly 1est 8 person’s understanding of
whether they hawve misconceptions o understand concepts ar do net understand
concepts about a topic. Shim et al (2017) disgggstic tests in education are initial
ampssments wsed to detert studerts’ abikties in tearming, Fanpani et al (20750
dlagnastic tests are divided bnto 4 levels, (rcluding guestions with ane carrect answer
and three incormest amswers, the level of conflfence in the answer reasons, and the
lewe] o conlidence i Lhe masany, The level 4 disgroslic tedt B a refinement af he
pravious level diagnostic test, to reduca the chorcomings in the previous lavel test
The 4<evel diagnostic test is more valid in determining conceptions  and
miscorceplion comgarad 1o ane-level tesis or two-kevel et and three-leyvel tads
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Sudirman ot al (2023} the 4-level diagnostic test is a tered test wsed to wlentify
miscorceptions, Faggeant et al (2015] the advantages of the J-level disgnostic test
indude separating the level of confidence [ the ansiver and the level of confidence in
the ressons choden delecling desp misconceplicns experienced, material that
requires marn emphasis 10 be determined, and effective learming design

Methad

This study wses a descriptive and guantitatiee methed appraach, The pumpose of
salving this problem s 1o find existing scbutions and in accordance with research
procedures, idensifdng misconcephans usmg the Four-Tier Diagnostic fgune 1 below

Previcus Prepare =
Fesearch |—» the = Daca
- Instrument | collection
acudy ;
-4
|
i
Data Data )
o = l—=] Concl Ty
Peocesalng Analyse oL

Figure 1. Besearch Flow

The data obtained were in the form of a percentage of juréor high schcal
sudems’ miscanception staut the materdal on light, namely, (1) explaining the
progerties of lght {23 explaining the propagation of light; (3} explaining the refraction
ol lightt and (4] explaining light as an dectromagretic wave [radistion).

The research instrument used was a 4-level diagnostic t-::.tn'ﬁinusly crested by
(Murmawatl, 20821 The dewelopment of the test increased the bevel of studert
confidence in chosing fest reasons i the form ol & palr of walid guestions tatalling
15 guediond. The £:bevel we format mdtrument & one of the ALruments uled Lo
diagnase the lpvel of stusent conception of a scionee concept [physics chemistryg and
biciogy) (Rawh et al, 20304

Talble 1 Instrument Grid for Misunderstanding of the Concepd of Light (Muirmswsell,

ol
Basle Numberaf Guestlan
compatencies Indicatar muastions Mumber
Aralyzing the _Explain the properties of light 5 1,2 345
progerties of Explain the propegation af 4 678G
light ard L bt b
shadow Explain about reflecton and 3 o RIRE

Tarmation an refraction of kght
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flat and curved Deseribe kght as an
durfaces elaciromagrets wave

The data analysis techrigue in this study uses descriptive analyss.
Table 2. Interpredation of d4-Level Dlagnostic Test Resulis (Faryam et al, 2015

3 13 14,15

e Confidencs in the R i Belief in Critori
itk 6L ]
Unelerstarding the

Corract Tak Cormact Tall Concept
Cormct Liow Cormect Loray .
Corract Talk Cormect Loy Nmtuhcr-{i@:f:'i:;-.;hng
Correct aw Corect Tall
Cormect Low False Ly

Fake Liorw Trug Loy

Fake Liow Fak= Loy

True High Falke Low

Fake Ly Trug High

True Low Faks High . ,

Trus High Faks High Misunderstanding

Fiake High True Live

Falee High True High

Fake Tal Ealsp Low

Fale L False Tall

Fake Talk Falsp Tall

Anabyss of the vl of misconception to abtain the level of misconcaption usng the
miscorgepion peroenage coloulation fermula,
Table 3, Classification of stwdems’ Ecomcention kevels

Percentage of Misconception
Misunderstanding Category
6% - T00% Tall
A% - B Curmanily
O - 305 L

Results and Discussion
This study was chiained From written test data using a d-level diagnostic test
instrument ta idantify students’ misconcaptions about Gght rnﬂgi.al devaloped from
A thise-level diagnostic instrument to identity misconception:. The instrument wed
was a muliiple-choke test consisting of 15 guestions with answermatﬁ and reasons
The aneser data along with tha reasans that have been cbtained are then grouped
imta thres oriteria for understanding the concept of light matenal using a 4-level
disgnostic test instrument. The thres critens consist of understanding the concept, not
umderstanding the tancepl. and misconceptions. Data snalysis 15 caeried ot by feding
the average percentage of understanding the concept baded on the citesia fos
understanding the concept and finding the grouping of the imel of misconception in
mach guestion item experienced by siudents based on the grouping of the lewel of
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miscorception, The classfication of the lewel of misconcepfion is divided imto 3
cabegories, namely gl redim, ard low categones. The catagores of understanding
the concegt, il understanding the concept, and misconcegtion after analysis an be
seer | table 4.

Mumber of students
Qusasliad Ban't Mizund
Bumbier mq FPerrentage  wnderstand  Perorptage  enctand  Percemiage

L = the concegp! 3 ing
i =3 Lo 3 ShI% L] £133%

- i Ja45% 11 18,565 h IT i

3 z b 5 L% 40 Ba43%

4 n ik [ 12,07 % & BEFI%

& ] 155 5% [ 14dF% a2 TEdT%S

& b 1.7 i Rk H 41.38%

f 2 J45% 14 2. 14% 42 TEATY

8 a 15.58% i1+ 17, 24% £ aF.24%

£ Iz 17.24% g 15,50% £ a7 24%

Lo 3 5.17% 3 15.50% 46 Ta3H%

11 2 JA5% 14 24, 14% e TZ41H

12 ] L 11 18,9 43 T4 4%

13 3 S 1t 18,9, 4 THATS:

14 i} s & 15.52% 40 BE4a%

15 § HEr% i 11,78 ] TF59%
Average L JEE LUEE

Tabde 4 showes students wiv sagesbence high calegory miscondeglion, naemely it
questinns 1, 4, and 14, namely B4 4B, BF91%, and B4 4F%, Meamahile, students who
experience moderate cateqorygisconceptions are in guestions 1, 2 and §, namely
4138%, 27 59%, and 41t45% Students who understand the concept, who do not
understand the concept, and who expenence misconceptions can be shown threagh
the lallowireg diagram

- rpee— - F0 o -
A p I E AISE T A P T P

Fgure 2. Diagram of average percentage of urderstanding

The highest percentage was tn the misconcephion crtena at 4839%, while the
loweest percentage was in tho criteria for nat understanding the conoopt at 15.40%,
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fdlowed by the criteria For understanding the corcept at 16.21%, The msults of the
data obtaned shiws that the average percentage af grade X students who expeience
misconceptions about light matertal 5 &8.3%% Based on the percentage data of
misconceptions from 15 questions, asch question can be categarized aceording b it
lewww] of misconception as shawn inctable & balow:

Table B Misconception categories per question ilem

Guestion Percentage of H-ucnuc-n-ptl.n-l:l
IH_"E"M Musmber Fraquency Misunderitanding Category
Explain th= 1 24 41, 35% Currertly
ies of
i o 2 16 #755H Lo
i 44 B 485 Tall
) 4 g1 BT.03% Tall
Explain the

siectonotign 5 & 24t il
fo e il 7 42 7241% Tall
L 24 BT Tall.
. 5 39 BT.04% Tall
E'ﬂ“ﬁ;&ﬁ“ 10 46 7031% Tall
i 11 42 72A1% Tall
Euplain the 12 43 Td 4% Tall
properies of 13 44 T5.87% Tall
kght as an 14 4 B A5H Tall
elacromagnetic 15 45 7TES% Tall

E-lyld o Table 6 it can be conduded that questions 2 and & are included in tha low
miscorgeption. categony, question 1 is included in the moderate misoonception
calegory, whils gquestions 3457031011,1293 14,95 are nclsdad in the high
MiSCOPEepiuan category.

Each muestion & anabysed Forits answer choices and the reasors chosen based on the
comect answers and ggasons Wrong answers and reasons can be categorized as
mh::-:-r-cemi.nnﬂ'ren parcantage of misconcepdions &5 caloulated, The wealts ard
discussion are in lne with the results of research conducted by (Rochim e al, 2079
which aims to idenstify students' misconoeptions about light materials st the jnior high
school level finding that there gye still students wha have studied light matarials but
till experience misconceptions inthe mederate category with a parcertage of 35, 60%
The forrs af miscanceptians that accur in junior bigh school students can be seen b
L 1 T

Table 7. Farms of Sludent Misconceptions

Ne. Identifying forrms af mh-:nn:;pﬂm experienced by P ;
 Ralnbews ocour because sunlght undergoss & siraight :
1 propsgation process, becauss snlight wavels stralght ino a TLOT %

room if it passes through a medium between
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™

Ma.

reflectien of surdight theough raindrops, which will be rafracted
and produce color, bedause ralnbows can emit light afer ran
and produce speciral colors.

1552 %

S

What happens in the image mage of 3 flashligh directed 3t a
mirrer] shows that ligit can be reflocted, because light is

_polychromatic fram several waves with difierent frequencies

5

1724 %

Baing able to reflect is not a property of light, because light has
a focal point.

The abdity to resist fire us not a propery of light, because light
can pass theaugh fransparent objects,

The abidity to resist fire is not 2 property of light, becaus= light
s & solid abyec.

The abiity ba gropagate (n 8 straight line 5 not a progerty of
light. because light has a focal point

Rotation is nof a property of light, becaisse Gght can pass
through transparent objects.

Rotation is ot & property of Light, because lght hes a focal
prokit

Rotatin is ned a property of light, bacause hght is a solid

object )
Clear swimming poobs often look shallower than they should be

due b the prasence of substarnces s in the pool water,
because the substances mied n the pool make the pool small
and will recede

Clear swimming poois ofien appear shallower than they shouwld
b due 10 the presence of subsiances mived in the poal water,
resuling fram the bending of light e s they Ll Fram pne
rmedium to ardsther medium of different dersity

Clear swimming pools afien appear shallower than they shoudd
b due 1o the pressnce of substances mised in the waler,
resifing fram surface reflactions scastered from various angles
Clear swimming pools often look shallower than they should ke
dus to the parfact refloction, becaute the substanoes mixed in
the poal make the gool smell and will reosda

Clear swimiming poals often appesr shallower than they ars
dusa to partert refleciion, as light rays come froem the refractive
indey of the medium

Clear swimming pools aften appear shalloeser than they are
dus to refraction, a: Gght rays came Tfrom different refractive
indices of the madium

Clear swimming pools ofien sppear shallower than they reaslly
are due ba mied rellections, duee to g attersd surfsos
reflections fram different angles.

Requinmg & prapagation rediuem & ane af the propertiss of
light. because light can emit light and penetrate sehed objects

e
BE2 %
31T %
BE2 %
1179 %
1379 %

1379 %

T3 %

6.5 %

BEE %

517 %

22471 %

B.50 %

1207%

21T R
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Light, Bacause light can propagate through treansparent objecs
The abiny to reverse disection ts ene of the properties of lighy
because light can emit light and panatrate solid objects.

The abiity to reverse direction is one of the properties of light,
becauss light can progagate when passing through transparent
abjects

The abdity to reverse direction ts one of the propenies of Hght
brecausa light can reverse directiisn when directed at a dark
ohject

Straght propagation i a property of Eght because light can
emit Eght and penetrate sold objacts,

Traweling in a straight Line is ane of the properties of light
becawds light can travel in a straight lae if # passes through a
trarsparent object

Hawving space & ane of the properties of kght because light can
propagate if it passes through a fransparent chject,

£.90 %

B2 %

&5 %

217 %

217 %

12.07%

517 %

What happens in the image image of a flashlight directed at
claar glass) is that Light can be rfracted, bacause light i5 abla
to penetrabe dak objects.

What happens in the ags (rnege of 3 Rashlight directed a1
clear glass) is that Light can be refracted, because light can be
emitied.

What happens un the image (rnege of & Lahligh direcied a
clear glass) s that Light can be refracted, Bacause light has
SENE

What happens in the image (image of a flashlight directed at
clear glass) is that Light can peretrate cl=ar obpects. because

1T %

0T %

597 %

.5 R

#n abject is placed 60 cmi in front of & concave mirror that has
a focal length ol 180 om The image distance is 240 o,
because the image of the chject can be sesg)based on the
distance af the focal length to the distance of the object

&n abject is placed 60 o in front of 3 cancave mirar that has
a focal length of 150 om The distance of its Image & 240 on,
because the image of the hject cannat be seen based on the
@istamce of the focal length from the object’s position

A abiject s placed 60cm in front of 8 cancive mirar that has
a local lengial 130 o The ditance of 12 image & 240,
becauss the image of the object can be seen based on the
distanca af the ehject and the focal length of an ohject

#n object is placed 60 cmi in front of a concave mirror that has
a focal lengthad 180 o The detance of 8 image & 120 em,
because the image of the ohject can be seen based on the
distance of the focal length to the distance of the ohisct

i object s placed 60 cm in fromt of 8 concave mirror that has

10.34%

B0

034 %

345 %

2931 %
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distance af the local length from the location of the objed.

because the image of the chjedt can be seen based on the
distance of the objert and the focal l=ngth of the abject.

Light caming from cutdide) is that lght can be reffacied,

medium,

Lght caming from cutside) is that lght can be refracied,
biacavige it s the pature of Wghit rays thet are refracted

samie medwm.

light caming in fram cutside the room] is that light can be

ohjects theough & vacuum.

they pass theough the same medium

light coming in from outside the roomi is that light can be

redflected, because  has a medium of shadoee particles an

ohjects teough & vacuum,

entering from outside} is that light travels in a straight line,
_that have different densities,

Transparent alajects ara randucent, bacauss ransparen

objects can blog Hght

Transparent abjects are translucent. because light that

penefrates a transparent object will emit light.

can block light.

perstrate dark objects.

KRRy F 2lndiand VECORCapneas ing 8 [our-Ver chsqrosic Jaelof iahn 61
Identifying forms af miscanceptions experienced by St
__ shwdemkx N
a focal length af 18 o The distance of s image s 1200m,
because the image of the cbject cannat be spen based on the
&n abject is placed 60 cm in front of 8 canceve mirrar that has
a focal lengeh of 120.om, The distarce of s Image s 120 om, 517 %
An abject i placed 60 cm in front o @ cancawve mirrar that hag
a focal length af 180 o The gistance of A5 image & -90 cm, 517 %
because the image of the clyject cannot be seen based on the '
distance of the facal tength from where the abject is Located.
The nature af light that appears in the image (the shadow of
biacause the lght 5 a ray that is refracted through a wacuum 1034%
and will only ezperience refraction if it passes throwgh the same
The natur= of light that appears in the image ithe shadow of
37
thrcugh a vacuum and will anly bend if they pass thicugh the
Thie natune of lght that appesrs @ the image The shadow of
brokan down, because ithas a medium of shadow particles on e
Light rays are refracted theaugh a vacuum and will only rotate if
Thie nature of light that appears i the image the shadow of
B0 %
The nature of light that appears in shadows {[shadows of light
biecauss it passes threugh L focal paint of light on abjects LT
3.03%
1207 %
Dark abjects are sasily penetrated by light, witle cles abjects —
Dark objects are easily penetrated by light, because light can ST
Cloudy objects are easly penetrated by light, because light can 517 %
.50 B

1 e peneil s put w0 a glass of waser, the panol will appear




B2 kanilesion OF sludand SVSCENCEpnoTS W2 8 oor-Ver Ceagmoena fasl of ighr
mafiar in Jdntor High ool

Mo. studa nts

broken and erdarged. This shoows the nafire of kght which 15t
propagate ina straight line, becavse when thone is a change in
light when passing throudgh a mediun with a didferen density,
11 will evgreriamee deflaction.

Ifa pencil 5 put 10 3 glass of water, the percll will appear
broken and erlanged This shows the nature of koht, which can
penetrate transparent ohjects, because when light moves .G}
obliquely throwgh a differert rmeadium, the object will

experience deflection n the mediim

Ifa pencil is pud into a glass of water, the perol will appear

braken and enlangpsd This shaws the najuee of kght which can

penetiabe transparent objedts, becaise when thens i a change 1897 %
in light when passing throwgh 8 mediim with a gifferen

densly, it will expenence deflection

If a pencil is put 1o a glass of water, the penol will appear

breken and ertangped This shows the natue of kot which can 650 %
penetrate traraparent objects

ita pencil is put 1o a glass of water, the pancil will appear

broken and arbarged This shows the nature of koht that ran ba

reflect=d. because when there is a change in Light when passing G5
themaugh & medium with & different gensity, it will eaperience
diflection,

Ifa pencil 5 put nio a glass of water, the pencl will appear
breken and erdangpad This shows the nature of Leht which can
bie reflacted, because when Lght moves abliquely thiough a
cles ohject, it will exgerience deflection

If a pencil i5 gt indn a glass of water, the pencl will appear
broken and splanged This shows the refractons mature of kght,
biecause when bght moees obliquely thiough & different
redivi, the abyect will exparience banding in that medivn
Ifa pencil & put oo a glass of water, the perdil will appear
broken and entarged. This shows the natune of Eght, which can
be refracted. because when light mowes at an angle through a
clea ohject, it will experience deflection

I1fa pencil is put in1o a glass of water, the pendl will appear
broken and enftanged This shows the nature of Eght, which can
be relracted, because when lght rawek thraugh & medium, i

will experience reflection

297 %

BB %

517 %

B.50 %

The evert of a change of deflemtian of the dimsction of & light
beam from one substance o arksther sulbstance with a diffesen
11 density is called a refraction of lght, becausa the light is 131 %
reflected in the direction of its propagation whan passing
Efresug h T resdium,
The evert of a change or deflection in the direction of a light
bearm from one substance o another substance with a differens o Cel)
density s called refraction of light, because the urification of
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Fercent

The evert of 3 change or deflectian in the dirction of 3 light
beam corming fram one suBstance o aother substance with a
different density is called Light reflection, because when it
passes through a madiem, light reflection ocours.

Bl The svent of & change ar deflection of the direction of 8
Ligght b draen one sulistarde to another sibstance with a
different density is called light reflaction, because there &5 3
deflection in the directizn of light propagation when it passes
thraugh two different mediums

The evert of a change or deflectian of & light beam from cne
sibstancn to another substance with a different density is
call=d tight unification, becauss light undfication ccours when it
pasies thraugh differsnt Lght beams

Db The event of changing or deflecting the direction of & Gght
bieaen from ons cubstance 0 ancther sulrstance with a different
density is called kght propagation, becauss thare is a deflection
in the direction af light propagatiaon when it passes through
e diffrent mediuirs,

The everd of changlrg o deflecting the directon of a light
bieam from ore substance o ancther substance with & different
densty is called koht propagation, because light prapagation
occurs whe@the light beam experiences deflection.

The nature of the enage produced by 8 corcave mirnor is
wirtual, upright, and reduced, Becaiise o condaue mimar has an
imverted im@@e on its miror,

The nature of the image produced by a corcave mirmere s
uirtust, inveried, and reduced, because a concave mirrar has an
ireeried im@ge. on @5 mHivor

The nature of the fmage produced by 8 concawe mirmoe s
virtual, inverted, and reduced, because the mirmor s concae
with the fo@l point behind the mirror,

The nature of the mage produced by s@orcawe mirmor s
wirtual, invered, and reduced, Because a concave mirmar is
cureed with a @@eal point in front of the mirmar,

The nature of the image produced by 8 corcawe mirmor s real
upright, and erlaged, becauss the concave mirrar is alongated
with different focal points.
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Cie o the properties of light s that il can propagale in A
vacuum, This s bacause lght s a transverse wave, 3 wave that
can propagate vertically onits path

One of the properties of light is that it can propagate in a
wincuurm. This is becsuge bkt is 8 transearis wawe, wdich i a
wave that can propagate ina medium

One of the properties of light is that it can propagate ina
wacuum. This is becsuse Bght is a longituint wave, which is 8
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wave that can propagate ina madium
One of the properties of light is that it can propagate ina
wacuum. This is because Ught (s an electrombgnedic wave that 1034 3
@ propagate vertically on Bs path
Vigible light includes slectreamsgrietic waves LRt hawve o
Bavelength bebween 200 nm and 600 nm, because wsible kght
Wisibile light includes electromagnetic vaves that have a
wavedength bebwean 2040 nm @ad &00 nm, becawse ight can ba B0 B
seen with the naked eyve
A Visible light is an electrornagnetic wave that has a
wavelength bobween 200 nm and &K nm, becawsa light can be BE2 %
obssrved using & telesmope.
Wisible Lght is an electiomagretic wave thal has & wevelength
B:tveeen 300 men and 00 rem, because visible light
Wisible light includes electromagnedic waves that have a
wavelength bebaeen 300 nm and T nm, becawse light can ba 1724 %
Een with the naked eye.
Wigibile light includes electrormagretic weves that have a
weitvedengt b bebwesn 400 e @ad TOD nm, because light can be BE2 %
_ observed using ateiesmope. o
The abiity b traved in a vacuum is not a progerty of waves. 1024 %
eleciromagnetic, because waves reguie a propagatien medioam
The abadity ba sty in 4 vacuum is nol & property of
elactromagnetic waves, because waves are elecing flelds 5.7 %
consisting of particles
Being able 10 propagate in a vacwum is not a property of
elactriomagnetic waves, because wives are charged electric 1034 %
Fralids
Being able to reflect and refract 5 not & property of
electrmagnetc wawes, Decause waves require a progadgation 517 %
riesdiirn.
The abdity b be reflecied and refracted Is not a property of
electromagnetic waves, becase wives are elactne fields 1207
compased of particles.
Transverie wanes ane nol & Wave property 5T
electromargnelic, because waves reguire a propagstion medium
Tranguerie wanes ane not a proparty of elactrom agnetic waves, a1
biecauss waves are charged by alectric fislds
Transverse waves ane nok a wave proparty
electromagretic, becauss waves are eloctic fields that have 345 %
res Charge
Corslsts of parficles that do not have wave properiies
eleciromanelis, Becauss waves reguire o gropadation L712%
rmedim
Carslsting of particles 5 net a praperty of electramagretic 690 %
waves, bacause waves ane electric fields consisting of -

Ma. Fercent

14 1207 %

317
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patticles. -

Comisting of particles is not a property of slectromagretic 145 %
@ wives, because waves aie chaged electic fields,
Basad on fanbe 7, il can be concluded that there are 162 variatiors of misoanceplons
idertified, After Related to the profile of students' misconceptions about the concopt
of reflection and refraciion of lighy, there are still many misconceptions, Far tis reason,
an appropriste learmng method or model & needed. So that by chaasing & learning
model] that matches the concept, students will gain a better understanding. Primarily
by conducting experiments, students can prove the correct concept in the material of
light chjectivaly, In addition comestual leaming is weny helpdd in gaining objective
experiggoe a5 well. Students who use erwirenment-based Learmning media will find o
easier to understand the concept. Based on the ervircnment, the media is in the
studont's enwircnmert, aasy ta cbtain, and nexpensive

Cancluslon

Grade ¥ juniar high school students experence miscorceptions an the concept of
light with an average percentage of hugh misconceptions of 68 33% Do not undarstand
the coneept 15405 and understand the concepl T6.21%. The percentage of students
whe superience riscenceplions sverall i in the high-level eategary. The highest
percentage of misconceptions regading the corcept of light prepagation with a
parcaniage of 31.00% of siuderts ewperiencing maderate category misconcaphions.
Based on the conchisien of the research results abowve, it is suggested that further
research is needed to frd the factan causing mikomceptorm experienced by students.
To owermame misconceptions by finding the right models, methods, and media
according bo the corcepis o be leamed,
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