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ABSTRACT

The purpose of this study was to investigate how elementary school student reader to
take information from text and use background knowledge when generating questions by
reading information composed of multimodal text in reading to learn. To this end, when
reader generated question Type with reading resource reference, the path of the reader's

'.) attention movements in and out of the text was analyzed using an eye tracker. And the
e generated questions were categorized. this study results are as follows. First, A generated
updates

question within the text (Type(®) was divided into the case where the question was created
from the text and the case where the question was created by integrating the text and

a OPEN ACCESS the picture. Second, generated questions (Type®@) according to the shift of attention from

Brain, Digital, & Learning background knowledge to text were discriminated according to the significance of meaning
2022, Vol. 12, No. 2, 323-342. expansion. Third, generated question according to the shift of attention from the text to the
https.//doi.org/10.31216/BDL.20220021 phenomenon (Type®) was created while maintaining the possibility of additional text search
Received: May 13, 2022 and a critical perspective. The implications for reading education based on this study results
Revised: June 03, 2022 are as follows. First, an individualized instructional design should be made considering that
Accepted: June 07, 2022 the level of generated questions may vary depending on the level of reading comprehension.
© 2022. Institute of Brain based Education, Second, even in textbooks, it is necessary to motivate the expansion of meaning in the

Korea National University of Education process of generating questions around the topic and finding answers from the outside.

This is an Open Acgess artide Third, at the level of textbook activity, the teacher and peers' questions like priming water

, dismwunderﬁme' S,Of should be provided as scaffolding.
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Introduction
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Theoretical Background
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Fig. 1. Attention shifting of learning readers when generating questions
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Fig. 2. Multimodal text associated with food chain
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Materials and Methods
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Table 1. Participants’ Information®

Participants Sex Reading comprehension level Background knowledge level’ Summarizing level
S1 M Low 1 High
S2 M Medium 3 Medium
S3 F High 2 High
S4 F High 2 High
S5 F Medium 2 Medium
S6 M High 2 Medium
S7 M High 3 Medium
S8 F High 2 High
S9 F High 1 High
S10 M Low 1 Low

"Background knowledge level: not familiar with the food chain (1), knowing about the food chain (2), and knowing about the food chain and
the food chain of marine life (3)

Experimental Materials
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ol A= A Hojzte] Al diolel & #4571 sl 117 AlZk(fixation duration)} A4l ©]&(gaze plot) 7+
A] t|o]E] A EE ARSI A o] el 2415t Z 3= Heat mapt Gaze plot 5+ 7HA] B4 0. 2 A Z}5}
(Visualization) 5= AT}, Heat mape- ZHo{ k2] AlMdo] HIAE 9] o] L B2of Anpt i To] MERI=A] Al
7} 0 2 HofErt Gaze plot FojAHE2] AlA o] 53} 1S Hojo] HIAE Yol AJA o]&2 She
of A& 4~ Q1= AlZks} Ak 0|t
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Results
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Aspects of Questions within Text
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Fig. 6. S1's 1st and 2nd Heatmap
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Fig. 7. S4's 1st and 2nd Heatmap
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Aspects of Questions as Attention Shifts from Background Knowledge
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Fig. 9. Background knowledge of S2 and S7
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Fig. 11. S2's 1st and 2nd Heatmap™

Brain, Digital, & Learning. 2022 Vol. 12 No. 2 335



Baek, Jang, &Lee

S2t 17 971014 A AR 3 5 Brio] 208 HFEAL hE BLHe ol 9l A0 ekt
S2= THE ol k5ol Hls) ¢7] AREE Zoket), AL RiEtol ‘oln] thE-e U gl
wh27] 912 4= QISITHL SHBIIT AR A TS Sk TAol A = Allo] £ Bto] g2
T A0 2 BAE )% 97h bk BRh = AR S 91323 917]0)H The T} o] WE
sheick

$2: 9IZH YRR £H]R}2 o] o] 5H3]7

s21 & Y421 ofo] 0 A1 o] 5 ) slolrol Ao
S3 B8 R A0S BT A A2 B8k Mol s73 fAIHEL 2 4 9lonk B
SETHYFAOIA Aol7F ek A1 4 QI 1319k 2 2f7]0)M B Brio] AT o] AFL 1
oluiA] ofo} Batet AL AT STI D, 2t T A2 9] AT Y DR Abolol ] folnle 3
5490] SRk stk 579 B YAEC] WAkl A9 oJulS Hmsleh WO 2 uH AL
F85t0] A2 AV U, 21 2ol WA 02 uAA AL P A2 Bk W ElA 1%

Nv

—

j
\__
H|x

1_

98-S & 4 Irk 5 ol ko] 4o AL uEA Ao wﬂ EIAEE AEA0R o3I 255 e
F2 52 Urte)o] ol8e & Hw 9ot 05]e EEH R SEoA A Al) AEle] o R 2 B 4
o

=
922 AlAFEHT

=]

H1

Aspects of Questions as Attention Shifts to the Phenomenon
ElAE ol A s 23St 4> gloLt, Ao thgt HAlojj A W o] 2Hhe]7| & 519ith o] = HAES AJZFo.
T A A Aol Tt gt 2 SARe] o7 S AR QS BolE
7] 599 A}EJH S AT EZCHFig. 12). S92 W& ofols 913k 14} 8170l M S 18-S % oL A
A 2ko] = 99 =i o HAEE Qokslgich

1st 2nd

4RE R ME 4O 44 58 HRER Y440 04T §
sy BVIE AEE LG 080 2HON o1 v 132 o s
e

e 1
S TCECLERT TEEPECE T

4 AR AWIE R B0 gYER ¥
2 uuwuw e w2a9 8 & !
1 880f 0t 4 8.

Fig. 12. S9's 1st and 2nd Heatmap
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Table 4. A type of questions by reading comprehension level

RCL' TOQ

Type © Type @ Type ®)
Good S4 S7,S10 S3, 56,59
Fair S5 2,88
Poor S1

" a Type of questions: T.O.Q and reading comprehension level: R.C.L
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