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ABSTRACT

The purpose of this study was to compare and analyze the gaze movement patterns of sixth-
grade elementary school students while reading multimodal texts—graphic novels and
picturebooks—in order to investigate their reading strategies and meaning-making processes.
A crossover experimental design was employed in which the same participants read both
types of texts. Quantitative and qualitative data were collected using an eye-tracking device,

'.) focusing on gaze path, heatmap, and areas of interest (AOIl), and were supplemented by
el retrospective think-aloud interviews.
ERdates The analysis of gaze paths revealed that during graphic novel reading, students followed a
structured pattern in line with the sequential flow between speech balloons and images,
& OPEN ACCESS indicating a text-centered information processing tendency. In contrast, during picturebook
Brain, Digital, & Learning reading, students exhibited more fluid gaze patterns led by image exploration, highlighting
2025, Vol. 15, No. 3,309-330 the construction of meaning through the interaction between visual and verbal information.
https://doi.org/10.31216/BDL.2025.15.3.1 Heatmap analysis showed strong fixation on speech balloon texts and characters’ faces in
Received: July 25, 2025 graphic novels, whereas in picturebooks, fixations were concentrated on text and images
Revised: August 11, 2025 marking narrative transitions. In AOI analysis, the text area in graphic novels showed
Accepted: August 17, 2025 the highest dwell time and number of fixations, while in picturebooks, significant gaze
© 2025 Institute of Brain based Education, distribution was also observed in image areas related to the text.
Korea National University of Education Interpreting these results through Serafini’s (2012) reader resource theory for successful

This is an Open Access artide multimodal text reading, readers of graphic novels primarily activated roles as "navigators"
@ ®® g g g
AT cistributed under the temns of and "designers," whereas readers of picturebooks more prominently exhibited the roles of

theCreathe Commons At a "interpreters" and "navigators." This study provides an empirical, process-oriented approach
License (http: //creativecommons.org/licenses/by- P ) g. ’ yp . o P L P . Pp
nC/ALY) which perrrits unrestricted norcommerdial to multimodal text reading and offers meaningful implications for reading education and
use, distribution, and reproduction in any medium, research in multimodal literacy by identifying genre-specific differences in information
provided the original work is properly cited. integration strategies.
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Introduction
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Theoretical Background
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The Multimodal Characteristics of Graphic Novels

Ty =52 Tk Tk o, #ah AAleh Al A2 @ A7t gobE Etolle g )
FA HIAE O t 54 vlAo|ch, 1y 52 WEA, oli'd 59 Al 2 E &l FA =g AAE
£ FHotH pkake] sk 7iA| A2 & 7HEE| o) 2] 7] & gk (Yoon, 2010)

J2fg) -Bolzk= -&of= Will Eisner?] [212H2] AJ2KA Contract with God) (1978)0114] B] 5] ] 0H,
O| % Art Spiegelman®] [P}~ (Maus)J , Alan Moore & Dave Gibbons2] I'St2|7H(Watchmen) (1986), Jerry
Craft®] T3 7|ENew Kid)J (2019) 5 Z8Mdat ARl HEE 25 AE50] 52 Hom HF=24 74|
S it

T2y =50 Holle wAF A BT opy ek A, Tk, A, ol d o] i, SRk & ThdR Al 24
£ S¢A o= aesfof oh= H514 Q1 ¥ o] th(Cheon, 2022). A0, AlZF o] 1] A], WE-A, o)/ of- o] &l
87 5 o8] FAlo] R4 0 & ZAk|o] Zx}= o] F {HI 2 A8 sljAlstal oln|E /oA H
afjd 7k 32 52H0] 554l AMAF FEE 26, o] = A4 oln] F/de] s A TA =

oleiet 2 TP S AW 7 ATBAS ATASIAL MAFA BES AASHE AAH e e
it} o 47 Teha o) 9)7] TPge west SA7 obat Al o] St HE el Eut o))
HEFS 2750, AL o) 242 E3) o|efdh dzko] A4 97] ol ol A BE e RS AU

The Multimodal Characteristics of Picturebooks
g et o|u|R|gk= = 7R 8 71§ FAlo] 71l 5] At o] oJu|E A5k BESA HIA
Eo|tt 23} I8 s Hebyo|r 55 &Ql oJu| & A Y= FA|ol|, e a-8-3 Bl AAFS /351l 9

How MEA 55 At 1L BrhAg2e 37 F2E 7|¥ko 2 oln| g [t} of2jd o]y

Brain, Digital, & Learning. 2025 Vol. 15 No. 3 312



Eye-tracking Study on Students' Reading Process of Multimodal Texts: Focusing on Graphic Novels and Picturebooks

St o] 2|3k g > B3t HAE ofsfio] o]} g4l ol

< 4o 2 F3lokal HYsh= 7|52 Sk (Nikolajeva, 2012). OF5-2 1%
2 S AT = A 0 2 AP

o, o]& 5ol AAA 37 s A FAA o] Rttt IR A2 o)X Y A ofe}

Yalo|A 23 152 Z7] o2 §HA 0 2 AITMY T 373 S BHEH, SRk o] 22 S5t

o} Q1 20] 7+ AP Q] 552 sl A} Kang(2017)= SA7} 2H4%H ojn] o]s S 9Jsf 21} 1%

HEE £kl o] & xR Fshe 2YS AXTHL SIGITt o]2feh At 532 B "
2 S22 A|Ado] FJAE L} o]m|z] Ato]§ @71 AJAFAQl o]
A KRS 9ok, AlM 42 ol2fgh Heke] A1 2

LML e R

O O 1w T

Comparative Perspective
T a3 2R B A2 Qlof] ofAlo] BebA o & ARgsto] MARE sk tiEA|R
AFA FIAEo| 2|k, J/d HFAI I} A TR ol A1 2] QIZ] Hekolli= SEEIgH o] 7k EAf i,
A AAE A0l S0l A el =52 thee] Tiid
TFEE SAZFEH 7| P g FEota ARt 3 82 S U 2le ettt REH A
=

.

I

3 31 Qlofl 23} 13o] 2518 v Elo] Ylof, St A1ZH, Qlofd] HRE FAlol 485k AAfel
552 AW 02 ol 4 YIS S,
A2HA g 3]0lA 2 2ol 7} sestaley, el e S MR AlkrE, AZPE AP, Al 1t oiu], o)

974 5 Tl A2 2 45 B8 sto] Yot HolV|S BRIt IR L ofnl A FAO| AR &
oflA] 3t 0] 1] Mok o) 2 A i

o] 2 Q18 54 Aol M= A Aol Lhehitt, e 1o B s 7H 2Bk AIZHE 4 8
3 oJn] % st o] = BaA9l 22} Az R Eifolehe QX7 Hake HET

AR e AEeoln|A) S W H 0 2 Mejstel, BAA BT AlZE A HjAS FA0E ofn
k. ofefat Zfoli= A4 o5 P BAS Fa) 2} F 2ol 4 FAP7} of | Hulo]

SIS TAIE 02 Boldt 4 rk
wepd £ 2 350 &
Kol ek sfolis % FolH Apashe maahe AAE L7k olo] £ 7t
3% 9)71olA] Ltk sisake] Al ol 53t 917] A2fel o Aol 2 AIM 27 S BEstel 4%
202 BAska} sk

42
i
f
%
()
bl
1=
b
E
Ho
=2
oiN
fo
o
N
)
A
N
N
%0,
o
i
>
N
oX
b
ok
oo
1o
=)
4
ox,
o

Methods
Research Design
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Table 1. Participants’ Characteristics

Participant ID Academic Achievement Level Behavioral Characteristics

S1 High Tends to be distracted and has a short attention span
S2 Very High Acts with confidence and assertiveness

S3 Very High Careful and calm demeanor

S4 Low Easily distracted, lacks confidence in own actions

SS Low Displays a defiant attitude toward peers and adults

S6 High Calm and considerate toward others

Selected Books for the Experiment

2 AN e 1y B 11 - 1HS AY =R A
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Table 2. Selected books for the experiment

No Type Title (Year) Author, Publisher
1 Graphic Novel Eundol, Shall We Go for a Walk? (2019) Rami, Mimesis
2 Picturebook Sam and Dave Dig a Hole (2014) Written by Mac Barnett / Tllustrated by Jon

Klassen, Gaecamtree

Flg 1. Eundol, Shall We Fig. 2. Sam and Dave
o for a Walk? (2019) Dig a Hole(2014)
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Table 3. Experimental procedure

Main Content Date
1. Experiment Orientation Purpose: Explain the exact purpose and procedure of the experiment June 26, 2025 (Thu)
2. Selection of Participants Participants: 6 sixth-grade students. Purpose: Select participants for the June 27, 2025 (Fri)
study on tracking the reading process of multimodal texts and conduct a
preliminary questionnaire
3. Eye-Tracking Purpose: Collect eye-tracking data while participants read the text July 1, 2025 (Tue)

4. Retrospective Think-Aloud Interview — Purpose: Conduct a questionnaire and retrospective think-aloud session ~ July 1,2025 (Tue)
on participants’ reading process
5. Data Analysis Purpose: Analyze students’ gaze movement and fixation patterns during July 24, 2025 (Wed—Fri)
the reading process according to their reading attitude levels. Analyze
fixation patterns by AOI according to reading attitude levels
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Data Collection and Analysis Methods
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Results

Comparison of Gaze Paths During the Reading of Graphic Novels and Picturebooks
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Fig. 5. Heatmap during graphic novel reading

Heatmap Analysis During Graphic Novel Reading
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Table 5. Results of gaze movement analysis in the AOI of graphic novel

Measured Dwell Time Total Fixation Duration Number Of fixations
Variables Unit : ms Unit : ms Unit : times

Areas of Text Image Panel Text Image Panel Text Image Panel
Measurement Transition Transition Transition
Average 1461.7 446.67 278.13 1,116.58 398.29 23425 5.08 2.00 1.13

Gaze Movement within AOI in Graphic Novel
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Table 6. Results of gaze movement analysis in the AOI of picturebook

Measured Dwell Time Total Fixation Duration Number Of Fixations

Variables Unit : ms Unit : ms Unit : times

Areas of Text Text- Text- Text Text- Text- Text Text- Text-

Measurement related unrelated related unrelated related unrelated
images images images images images images

Average 3853 1317 310 2626 93328 39297 1142 45 1.71
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