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Table 1. Performance of Questioning and Comprehension according to study format

Questioning Level of
Study condition * Learning goals Quantity Quality comprehension
X sD X SD X SD
lecture * comprehension (n=22) 3.14 0.64 241 1.56 11.27 2.73
lecture * questioning (n=21) 3.29 0.46 2.90 1.51 13.24 2.14
reading * comprehension (n=21) 3.33 0.66 2.81 2.14 9.43 1.43
reading * questioning (n=22) 4.14 1.28 5.32 2.19 13.36 1.89
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Questioning
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Study condition * Learning goals Quantity Quality
X SD X SD X SD
lecture * comprehension (n=26) 3.85 2.09 6.42 3.45 17.62 0.94
reading * questioning (n=27) 6.37 2.06 10.52 4.24 16.82 0.97
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Figure 2. Quantity and Quality of Questioning according to Study condition(Experiment 2)

- 531 -



B = th=-3.84,
d=1.06)Figure 2 F=).

p<.001,

Ol ZAt

W& odl. olsi= HAF A3 Hdet 7t At
ol BTAACE frodhx] €Itk F /e
5 e A4t 208 - 16 ~ 1738310
T T W 8~97) AtelE2 HaEIAthAd
%S| 72 1 17.62, WAFAETLZ + 16.82).

€ 9

Hets FAZ AR 1% Y daE 4
g 28 s A3 e Mgt Aol gl
AME A¥ 13 d3d 29E d& F UA
o) olalE ZFx3 A Aoz S5t
Heuo A A2 AeolA Az g
3¢ Aol o] ¥ FEE 1, A7 Z
T =5 SR F Aok tE Fofst
ool A FIFAQ gAo] o] Fojzjof
SRR B AReA e Ayt 54 Zopt
oo Fety] = $AAR AL ofde &
_/f: 9\/]\% lﬂr

ols|= AAF Az} &k 7t Aol fo8HA]

Rtk S 1009 #F F FRAo
SN o AES RFE F A% AR 2

[¢)
AAF E3e] ol et =x] 29ty

o= AHL o]& sk Sl

M
ax
%
.
32,
£
[}
i
i
>
i)
2
>
>,
oo

5]

ZRAERT ¥ 20A A" 149 1
o] o7t o HAa=2852, p=.006,
d=0.20), 71 T 9 =th=1.272, p<.001,
d=0.69)1 R % T},

ole} #HAsl] FAEo] ATl do|kd
uat AF et oA9A SR EAE A
Btk Miyake®} Norman(1979)F F3 0
& FAES AE AR def o B %
T2 o1, FIFTe] w2 FAYELS o
Atge & o 22 AES e AS B
A3k B Ao gFAEe do

=

L o

Y
m—l_l

3
Mo

—

o (X
i

B roll
=

ol
5
S
kv
AN

fe o fuoohodu

2 7}gk 2
Axe AE MFE A5 F de=A 3
A5 A Aotk 1 A, H& A
s} aEhelM e A5V olfun =As
2o ARS Fas=348, R'=0.121, F=7.05,
p<.05), o8& ARAFZZAE)IE A7
7 iy w2AS4E 9 AL dES ote
RA(B=-417, R=0.174, F=10.74, p<O)O.Z =
gyt olgie Ades A8 ATt 29ES

B>

ol
¥
N
fu N
=T A R < R VI

s
in)

AN 7R, SAel S Az Vol
=l whe} SgSe AWAA AR Aol @

B & 9eg AT

OE dHez dg Al & AlgdA o

- 532 -



1

.

oo

= o5t

y5o| o

aA =9

SHA
5}

L

T

fl=of O]

5]

Lol
Ztell thalA]

1

.

et 2dd gzt

H =]

0

Ty
H

i

T2 ok dAY Hwang-ﬂ' Lee(2011)
g}

23]
97

©

1995; Kim et al, 1993; Kim & Song, 2014;

Qlog AA]

A
wl

Zoltt.

A

.

o] At

It FolE

A

-
gl

g A
Sep EEEE

71k

I3

L

=

]

1w
=

alk
s

Q]

L

.

j= e
, AEs
A=

i
o

0.612(p<.00)E T|¢ &

2 AF N7t

ATl A

I LT B S o - ol - S ) B e IS e = oF
I SR I T B N X — 7 I
M Pr weoxgPoweTd swx  ° o
ol —~— 5 BH - o™ ) o ot o Xy
R O R T T 0 TN A

ne | . ) X — T D .ﬁl
N mﬁ ol mn_ ol ) Koo wﬂﬂ o X mﬁ o W fuy Mmc 0 ﬂm o Wﬁ wr
W ooy ™ i oy oF ~ g B X - T o) Ry
i B S B IR - I S | =
Llﬂ,mwﬂﬂﬂuaﬂlé o O o B o =
LR N o Ty ~ N M Poae
B = = o BoE o T o= o T
W= x X B W o o g oo wowp - ~ ) -
AR N o R T O B
! S = H o ol 0 R
sx B IMEEE e s n £ KT
GO T B N B (CE R Ar
o 0 © ey AT o B K| To o T ] = al]
AR o T gon TN wm ey EUq
B _ By X e B ogwom oo
E.A Orl . o ‘ul Ny of X S :.L ZT Z0 =l Y N o Z‘.ﬂ m DTL )
_ _!n_ o % ,m.ﬁ " EE T =3 G EI ﬂu._v oy . Eo Ur_._ ,m.ﬁ M ﬂ:._ Ea
X of o) X 2O fgp &l ey @m0 % =0
W e d®RNWRMW T &F WA MF WD ol ol
mmom ﬁ%ﬂé@%ﬂgﬂ%ﬂﬁ%HAT%
g ¥ > 0 — o < 0 —_
N PE oMM E o 2wk T TR T
z 2 o o+ o & Al ol ® 5 _r i)l Jo N
&&ﬁ.mA L S NS o B = =T
o o o Ao _ & ™ — He — oo T N =T = Pl
£ 290 T PSR S CCRE S S QU R
& E W o op P = O W o oo o oW
S £ w U= Sl 1 R (P Ay
- & o a K . 2w = ™ oy o Am oy W ooy W
5 & F S g me 9 T & A9
2 e L Ml 2 EU B B m oo Py
2 ik W eSSt REFIaNLC ey
R an EE s 10. AT_ CH ‘W " T 8 N fest ‘q - o
ﬂv, zﬂ‘\_ RGN Kio ™R gt o o1_ﬂ ™ T s P‘|§|_| 1 e Hﬂ iy O B
s & AR ot]ﬂwx]dr]onEﬂwVﬁot 1
< T E 9 RCome ) H e T
X ko — o HrE e o) A o B oEw X o X P o
© 4;%%%é%ﬂ%d%ﬁﬂfr@r%
= o o W 8 RN P LK Gy
2 o9 of W w K x PN T - mr
moE g o I S e i L G N o I S B
U SIS S OF o OB R T M WU T HEET SR M

REE P

%

k=2
<

1999; Van der

3 2 THEdelson,
o]

1999; Schank,
Meij, 1994; Zimmerman, 1989).

Gordin, & Pea,

- 533 -

REEETR

]

o]

=
-

ol o]

}

[
i



st=dElEElA] s X W=

SYSANA AES HES eTse Amt S 8TsE JUdN g0l APgne B
Zha gdek SR Zelst ols) FHe 4@ AdelAnn o £4 g o
e AR fASKEA S AR A Uk BE 2pAe Hold 4oy
JE% e w Ade AuuE e 2 3 Y, 20n 40T ARRE 59
HE A b5 vl Holn ARe, & Rl B9 8950 BF 2AAE Pt
%ol ofgA| o T LA BAGe] WE] A AR £2E FE Ao A
Ax Aol ohlet B¢ 247 WS A4 EBF P2 RE 2do] 2AAA ¥
ol o7l WEolth mebd Sgse] ARS £ & B A7 Ane ) tax ge v
Selm, 3 459 w7l daMe 222 dol w29 Aole daun
AARES S 4RE U Bol wEAFE e @At 549 dotd s
FAldl, Fg2iEe] Sum 22T Wl @ Aom @ A7 Adehe et vzd o
ZHom AR WEVE ANL Bk 9 % 50l Hold YU tgow @ A
o e ge v Fe FnEtae ggow
AFIAE g FEond BS54 A9S Helm e A3t e Aol vjelA
BS 3 sekE AFelE 8% W o & $% 978 Fal YaAcr @ ol
@ oldlmg F Wladch awH s AR AL HE PAE A@HelT
S Hg oF o|Fold Hrh Rl g& B ATNE AR A% B o) Ay
Ae dddla Srdt 4% Jeme & Huay] 94 93 A% A4e 474 1
ARY /NS Fu 0 F24S AYYR F dste] o3 12 wdke PAS AYor] B
Al AR Wl ke APeke el Eh Fo) WAE T it oag o ¥
aeln SEe] WEOl ARES @ W o] & ARE WL AT & Yt
Hoz B, B7k olF o9 SEME A Fe wyeldn vy A/E oY
ok sheAel ek T P olFoldol  Hgol $& AROR EFE AT WIME
@ Roltk AHQ Aok 9T 5 W] W Fe A
2 A7 A%e e ANVOR g BL AT F Jt 34 £} vhgolol
go) A% Pl 27 Y ek s

Je ol e Ao 27 BAR §5 A7 ovez S5 48 SN ARe
g %ol IuEolol & ASe] Wk ¢4 AIY BAl B 59 F Py oA ¥
AN ASE B9Y Belehe A 5 B WA WSS dESE FAR DR
4, He A% A9 ge $REES A4 3 wedw at ad4 ARS s g%
oJst Aolg Holn, Yeld By ZWe] Mo AHgsiel, AN el Lolg o
A elelzh AZlE & gtk aBAW A4 F A Ang FgAleln e AR =
Jt 7 AREY B e SR 429 Bt we §5 ATES B GAE9

- 534 -



St 2EI} oS $ MR 0=y OXls ¥y

|
3] BEo| TLo] HE HZETE U
M gAlgfHotop & Zlojth o]gl A&
Esta, AAE B AEe g Hi=
A AE e oA ERE I A 7t
e oY FFH AT WIS Atele A
oAl & A Zhzd Fert o

Allison, A., & Shrigley, R. L. (1986). Teaching
children to ask operational questions in
science. Science Education, 7X1), 73-80.

Andre, T. (1979). Does answering higher-level
questions while reading facilitate productive
learning?. Review of Educational Research, 492),
280-318.

Baker, L., & Brown, A. L. (1984). Metacognitive
skills and reading. In P. D. Pearson (Ed.),
Handbook of reading research (pp. 353-394).
New York: Longman.

Beyer, B. K. (1987). Practical strategies for the
teaching of thinking. Boston: Allyn & Bacon.

Biddulph, F., Symington, D., & Osborne, R.
(1986). The place of children's questions in
primary science education. Research in Science &
Technological Education, 41), 77-88.

Biggs, J. (2003). Aligning teaching and assessing
to course objectives. Teaching and Learning in
Higher Education: New Trends and Innovations,

2, 13-17.
Bloom, B. S., Engelhart, M. D., Furst, F. J., Hill,

W. H., & Krathwohl, D. R. (1956). Taxonomy
of Educational Objectives: the classification of
educational goals. New York: Longman.

Bowker, M. H. (2010). Teaching students to ask
questions instead of answering them. Zhought
& Action, 26, 127-134.

Brown, A. L., Bransford, J. D., Ferrera, R. A., &
Campione,  J. C. (1983). Learning,
remembering, and understanding. In Flavell, J.
H.,, & Mussen, P. H. (Eds.), Handbook of
Child Psychology. 3. Cognitive development (pp.
77-166). New York: Wiley.

Bryan, C., & Clegg, K. (Eds.). (2006). Innovative
assessment in  higher education. Abingdon:
Routledge.

Buswell, G. T. (1956). Patterns of thinking in
solving problems. University of California

publications in education, Vol.12, No.2. (pp

63-148). Berkeley: University of California
Press.

Carlsen, W. S. (1991). Questioning in classrooms:
A sociolinguistic Review  of

Educational Research, 61(2), 157-178.

Chan, C. K. (1992).

perspective.

Constructive ~ Activity  in

Learning from Text. American Educational
Research Journal, 2%1), 97-118.

Chin, C.,, & Brown, D. E. (2002). Student-generated
questions: A meaningful aspect of learning in
science. International Journal of Science Education,
245), 521-549.

Chin, C, (2002).

& Kayalvizhi, G. Posing

problems for open investigations: ~What

questions do pupils ask?. Research in Science &

- 535 -



B Al2I8HEIR| : QUK U ME

Technological Education, 2(X2), 269-287.

Chin, C, & Osborne, J. (2008). Students

questions: a potential resource for teaching

and learning science. Studies in  Science
Education, 441), 1-39.

Christenbury, L., & Kelly, P. P. (1983). Questioning:
A Path to Critical Thinking. Urbana, IL:
National Council of Teachers of English.

Cohen, R. (1983). Self-generated questions as an
aid to reading comprehension. 7he Reading
Teacher, 348), 770-775.

Commeyras, M. (1995). What can we learn from
students’ questions?. Theory Into Practice, 342),
101-106.

Crabtree, T., Alber-Morgan, S. R., & Konrad, M.
(2010). The effects of self-monitoring of story
elements on the reading comprehension of
high school seniors with learning disabilities.
Education and Treatment of Children, 332),
187-203.

Cuccio Schirripa, S., & Steiner, H. E. (2000).
Enhancement and analysis of science question
level for middle school students. Journal of
Research in Science Teaching, 372), 210-224.

Danks, J. H.,, & End, L. J. (1987). Processing
strategies  for  reading and listening.
Comprehending Oral and Written Language,
271-294.

Dillon, J. T. (1982). Problem Finding and Solving.
The journal of Creative Behavior, 142), 97-111.

Dillon, J. T. (1988). The remedial status of

student questioning. Journal of Curriculum

Studies, 2(3), 197-210.

Dori, Y. J., & Herscovitz, O. (1999). Question-
posing capability as an alternative evaluation
method:  Analysis of an environmental case
study. Journal of Research in Science Teaching,
384), 411-430.

Edelson, D. C., Gordin, D. N., & Pea, R. D.
(1999).  Addressing  the
inquiry-based

challenges  of

learning  through technology
and curriculum design. Journal of the Learning
Sciences, &3-4), 391-450.

Elder, L., & Paul, R. (1998). The role of Socratic
questioning  in  thinking, teaching, and

learning. The Clearing House, 71(5), 297-301.

(198)5).

Measuring Critical Thinking Skills. Educational

Leadership, 432), 44-48.

Ennis, R. H. Basis  for

A Logical

Erwin, T. D. (1991). Assessing Student Learning and
Development: A Guide to the Principles, Goals,
and Methods of Determining College Outcomes. San
Francisco: Jossy-Bass.

Gallas, K. (1995). Talking their way into science:
Hearing children’s questions and theories, responding
with curricula. New York: Teachers College
Press.

Garcia, G. E., & Pearson, P. D. (1990). Modifying

maximize  its

reading  instruction  to

effectiveness for all students. Center for the
Study of Reading Technical Report, NO. 489,
(pp. 2-20). Urbana, IL: University of Illinois

at Urbana-Champaign, Center for the Study

of Reading.
Gibbs, G. (2006). 2 How assessment frames
student learning. In Bryan & Clegg (Eds.),

- 536 -



o35k

& AED0} Ofsi=0l| 0|X|= I

Innovative assessment in higher education (pp.
23-36). New York: Routledge.

Good, T. L., & Brophy, J. E. (1995). Contemporary
educational  psychology. New York . Addison
Wesley Longman.

Graesser, A. C., Langston, M. C., & Baggett,
W. B. (1993). Exploring information about
concepts by asking questions. 7he Psychology of
Learning and Motivation, 29, 411-436.

Graesser, A. C., & Olde, B. A. (2003). How does
one know whether a person understands a
device? The quality of the questions the
person asks when the device breaks down.
Journal of Educational Psychology, 9X3), 524.

Graesser, A. C., & Person, N. K. (1994). Question
asking during tutoring. American Educational
Research Journal, 31(1), 104-137.

Hagaman, J. L., & Reid, R. (2008). The effects of

the paraphrasing strategy on the reading
comprehension of middle school students at
risk for failure in reading. Remedial and Special
Education, 294), 222-234.

Hamilton, E., & Cairns, H. (1961). Plato: The
collected dialogues. New Jersey: Princeton
University Press.

Harper, K. A., Etkina, E, & Lin, Y. (2003).
Encouraging and analyzing student questions
in a large physics course: Meaningful patterns
for instructors. Journal of Research in Science
Teaching, 4(8), 776-791.

Hofstein, A., Shore, R, & Kipnis, M. (2004).

RESEARCH REPORT: Providing high school

with  opportunities  to

chemistry  students

skills in

an  inquiry-type

develop learning
laboratory: a case study. International Journal of
Science Education, 241), 47-62.

Hwang, C. I, & Lee, S. H. (2011). An Analysis
of Hindrance Factors of Students' Questioning
in the University Lecture Class. Educational

Research Institute College of Education, 4X1),

181-212.
Joseph, L. M., Alber-Morgan, S., Cullen, J., &
Rouse, C. (2016). The effects of

self-questioning on reading comprehension: A
literature review. Reading & Writing Quarterly,
322), 152-173.
Karabenick, S. A., & Sharma, R. (1994). Perceived
teacher support of student questioning in the
student

relation  to

the

college  classroom: Its

characteristics and role in classroom
questioning  process. Journal of Educational
Psychology, 841), 90.

Keil, G. E. (1965). Writing and solving original
problems as a means of improving verbal arithmetic
problem solving abiity (Unpublished doctoral
dissertation). Indiana University, Indiana.

Kim, D. S, Park, I. K, Sung, E. M., Kook, D.
S, Kim, I. G.,, Son, Y. C, Ro, S. H, &
Kim, H. K. (1993). Middle School Students'
conceptual about  science

change concepts

through traditional teaching and learning.
Journal of the Korean Association for Research in
Science Education, 1X1), 100-120.

Kim, J. J. (2001). Analysis of high school students’
questions appeared in sclence classes with the

demonstration of a discrepant situation (Master

- 537 -



B Al2I8HEIR| : QUK U ME

dissertation). Korea National University of
Education, Cheongju.

Kim, J. M. (1995). The Role of cognitive strategic
questioning in the changes of students conceptions
about heat and temperature (Doctoral
dissertation). Seoul National University, Seoul.

Kim, S. R. (2014). A Validation Study of Learners'
Questioning Hesitation Factor Scale during

The Journal
Education, 223), 249-271.

College  Lectures. of  Yeolin

Kim, S. R. (2015). Moderating Effects of Teacher
Positive Support on the Relationship between
Learners’ Internal Hesitation of Questioning
and Question Asking. Korean Journal of
Educational Methodology Studies, 272), 195-210.

Kim, S. R, & Song, I. S. (2014). The Structural
Relationship Among Learners’ Questioning
Process, Questioning Hesitation Factors and
Problem Solving during College Lectures. The
Korean Journal of Educational Psychology, 282),
269-290.

King, A. (1989). Effects of self-questioning training
on college students' comprehension of lectures.
Contemporary Educational Psychology, 144),
366-381.

King, A. (1995). Inquiring Minds Really Do Want
to Know: Using Questioning to Teach Critical
Thinking. Teaching of Psychology, 221), 13-17.

Koch, A., & Eckstein, S. G. (1991). Improvement
of reading comprehension of physics texts by
students’ question formulation. [International

Journal of Science Education, 134), 473-485.
Lim, H. Y., & Hwang, C. I (2010). Learner’s

Perception on the Teachers Questioning

Behaviors in  University General Education
Class. Journal of Educational Development, 242),
129-148.

Marbach-Ad, G. & Claassen, L. A. (2001).
Improving students' questions in inquiry labs.
The American Biology Teacher, 6X6), 410-419.

Marbach-Ad, G., & Sokolove, P. G. (2000). Can
undergraduate biology students learn to ask
higher level questions?. Journal of Research in
Scrence Teaching, 378), 854-870.

Maskill, R., & de Jesus, H. P. (1997). Pupils’
questions, alternative frameworks and the
design of science teaching. International Journal
of Science Education, 197), 781-799.

McComas, W. F., & Abraham, L. (2004). Asking
More Effective Questions. Retrieved from:
http://cet.usc.edu/resources/teaching learning/doc
s/Asking Better Questions.pdf (online).

Miyake, N., & Norman, D. A. (1979). To ask a
question, one must know enough to know
what is not known. Journal of verbal learning
and verbal behavior, 183), 357-364.

Olshavsky, J. E. (1977). Reading as problem
solving: An investigation of strategies. Reading
Research Quarterly, 4, 654-674.

Osborne, R. J., & Wittrock, M. C. (1983).
Learning science: A generative process. Science
Education, 674), 489-508.

Osborne, R. J., & Wittrock, M. C. (1985). The
Generative  Learning  Model and  Its

Implications for Science Education. Studies in

Science Education, 12, 59-87.

- 538 -



o35k

& AED0} Ofsi=0l| 0|X|= I

Park, J. (2016). ClassPrep: A peer review system
of

for class preparation. British Journal
Educational Technology, 1-13.

Park, M. H, Kim, S. H., Park, M. S., Lee, J. K,
Park, J. H,, & Lee, S. L. (2005). A Demand
Analysis of University Teaching and Learning
I: Focusing on Faculties of the Dongguk
University. The Koeran Journal of Educational
Studies, 16, 5-30.

Park, U. J. (1998). The Effects of Guided Reciprocal
Questioning Activities on Middle School Students’
Learning Force-related Unit in Class (Doctoral
dissertation). Seoul National University, Seoul.

Pearson, P. D. (1991). Developing expertise in
reading  comprehension: ~ what  should be
taught?: how should it be taught?. Ceater for
the Study of Reading Technical Report; no. 512.

Pedrosa de Jesus, H., Almeida, P. C., & Watts,
M. (2004). Questioning styles and students'
learning:  Four case studies. Educational
Psychology, 244), 531-548.

Perez, J. A. (1985). Effects of student-generated

solving  performance

problems on problem

(Unpublished doctoral ~dissertation). Teachers
College, Columbia University, New York.
Pizzini, E. L, & Shepardson, D. P. (1991).
Student questioning in the presence of the
teacher during problem solving in science.

School Science and Mathematics, 91(8), 348-352.
Rosenshine, B., Meister, C., & Chapman, S. (1996).
Teaching students to generate questions: A
review of the intervention studies. Review of

educational research, 642), 181-221.

Ross, W. (1860). Methods of instruction. Barnard's
American Journal of Education 9, 367-79.
Ryu, Joe, & Yoon. (2007). Exploratory Analysis of
Learner Generating Questions. _Journal  of

FEducational Research, 30, 109-129.

Scardamalia, M., & Bereiter, C. (1985). Fostering
the development of self-regulation in children's
knowledge processing. Thinking and Learning
Skills, 2, 563-577.

Schank, R. C. (1999). Dynamic memory revisited.
New York: Cambridge University Press.

Schank, R. C., Berman, T. R, & Macpherson, K.
A. (1999). Learning by doing. [nstructional-
design Theories and Models: A New Paradigm of
Instructional Theory, 2, 161-181.

(1991).

Schiefele, U. and

Interest, learning,
motivation. Educational Psychologist, 283-4),
299-323.

Schiefele, U. (1992). Topic interest and levels of
text comprehension. In. A. Renninger, S.
Hidi, & A. Krapp (Eds.) The role of interest in
learning and development (pp. 151-182). New
York: Psychology Press.

Shodell, M. (1995). The question-driven classroom:
student questions as course curriculum in

biology. The American Biology Teacher, 5X5),

278-281.

Singer, H., & Donlan, D. (1980). Reading and

Learning from Text. Boston, Mass.: Little,
Brown.
Tobin, K. (1987). Forces which shape the

implemented curriculum in high school science

and mathematics. Teaching and  Teacher

- 539 -



B Al2I8HEIR| : QUK U ME

Education, %4), 287-298.
Van den Broek, P., Lorch, R. F., Linderholm, T.,

(2001). The effects of

& Gustafson, M.

readers’ goals on inference generation and
memory for texts. Memory & Cognition, 298),
1081-1087.

Van der Meij, H. (1994). Student questioning: A
componential analysis. Learning and Individual
Differences, &2), 137-161.

Wayne, A. A., & Shrigley, R. L. (1986). Teaching
children to ask operational questions in
science. Science Education, 71), 73-80.

Wong, B. Y. (1979). Increasing retention of main
ideas through questioning strategies. Learning
Disability Quarterly, 22), 42-47.

Wong, B. Y. (1985). Self-questioning instructional

review. Review of Educational

research: A

Research, 5%2), 227-268.

M. K. (2007). Generating questions on

Yang,
purpose: its  educational significance and
limitations. The Journal of Yeolin Education,
15(2), 1-20.

Yarden, A., Brill, G.,, & Falk, H. (2001). Primary
literature as a basis for a high-school biology
curriculum. _jJournal of Biological Education,
3%4), 190-195.

Zimmerman, B. J. (1989). A social cognitive view
of self-regulated academic learning. Journal of
Educational Psychology, 81(3), 329.

Zoller, U. (1987). The Fostering of Question-Asking
Capability. A Meaningful Aspect of Problem
Solving in Chemistry. Jjournal of Chemical

Education, 646), 510-12.

1 AR -9 ¢ 2016. 06. 02
FRLIHSF « 2016, 07. 18
HAZANZA : 2016. 07. 19

- 540 -



B A4 2 A
The Korean Journal of Cognitive and Biological Psychology
2016, Vol. 28, No. 3, 517-541

How Study Conditions and learning goals

Affect Students’ Questioning and Comprehension
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One way to promote active learning is to have students think up questions on the subject matter.
However, it has been repeatedly found that students in actual class setting, do not often ask questions
and, if they do, usually ask superficial ones. This study was carried out to examine whether the number
and quality of students’ questions improve if these questions are included in assessment and whether
raising questions results in deeper understanding of the studied material. In Experiment 1, a 2 x 2
factorial design was used, in which two study conditions and two sets of directions were implemented.
The two study conditions were listening to a lecture and self-studying. The two sets of directions were
emphasis on raising questions and emphasis on comprehension. We compared the number and quality of
questions and the level of comprehension among the four groups. Results revealed that the number and
quality of questions were highest in self-study/question emphasis group. The level of comprehension was
higher in question emphasis groups than in comprehension emphasis groups, regardless of the study
conditions. In Experiment 2, we replicated the results of Experiment 1 using more easy learning material

in another domain. Implications of these results and directions for future research were discussed.

Key words : students’ question, question generation, college class, study conditions, goals
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