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Abstract

This research is a case study in which teachers tried to improve classes through online class analysis and self-evaluation in
elementary school mathematics classes using a checklist of class reflection based on fair access, autonomy, initiative, and evaluation
areas in the TRU analysis framework of Schoenfeld (2016). As a result, it was confirmed that the teacher's fair participation, student
autonomy, initiative, feedback, and evaluation areas improved teaching methods during the short time. Therefore, if you want to
improve classes in relatively short period of time, you can see the effect of some improvement only by self-evaluation. However,
continuous improvement of teaching methods require the help of a teacher communities including experts or critical colleagues, and
a longer-term case study.
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Table 1. Five dimensions of robust classroom (Schoenfeld, 2016).

Area The Five Dimensions of Powerful Classrooms Key elements
1. The extent to which classroom activity structures provide opportunities for students to become knowledgeable, flexible, and .
S . mathematical
The Content res Oum.:ﬁll disciplinary thinkers. o " N . . . focus
2. Discussions are focused and coherent, providing opportunities to learn disciplinary ideas, techniques, and perspectives, make cohereilt
connections, and develop productive disciplinary habits of mind.
1. The extent to which students have opportunities to grapple with and make sense of important disciplinary ideas and their use. .
Cognitive  |2. Students learn best when they are challenged in ways that provide room and support for growth, with task difficulty ranging fi(;g[mlzlatrll\:f
Demand from moderate to demanding. challenge

3. The level ofchallenge should be conducive to what has been called “productive struggle.”
1. The extent to which classroom activity structures invite and support the active engagement of all of the students in the

itilcnetsa::z classroom with the core disciplinary content being addressed by the class. access,
Content 2. Classrooms in which a small number of students get most of the “air time” are not equitable, no matter how rich the content: | participation

all students need to be involved in meaningful ways.
Agency, 1. The extent to which students are provided opportunities to contribute to conversations about disciplinary ideas.

agency,
Authority, and |2.The extent to contribute to conversations about disciplinary ideas, to build on others’ ideas and have others build on theirs. authority,
Identity 3. Thei rownership over the content, and the development of positive identities as thinkers and learners. ownership

1. The extent to which classroom activities elicit student thinking and subsequent interactions respond to those ideas, building the use of
on productive beginnings and addressing emerging misunderstandings. formative

Formative
Assessment

2. Powerful instruction “meets students where they are” and gives them opportunities to deepen their understandings. assessment
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Table 2. Teachers' reflective analysis on teaching (Yoo, 2004).
Analysis

1. Did I observe and monitor students' learning in this class?

2. Did I know who are the students who are not concentrating on the class, who are not interested in the class, or who are having difficulty in the class?

3. Can I suggest a method to support students' participation in the class such as No. 2 above?

4. What methods did I use to support students' leamning in this class?

5. Was the above method successful? Can I explain why this was successful or why it failed?

6. Did I pay special attention and effort to teaching this concept or topic in class by grasping in advance a concept or topic that is easy for students to form a misconcept?
7. Was the evaluation method used in this class effective in obtaining information about students' learning?

8. Can I explain why the above evaluation method was effective or ineffective?

9. Can I explain what the students learned through this class?

10. Am I a teacher who constantly studies and strives to support students' learning?
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Table 3. Participants.
Master’s/Doctor’s degree

Experience and age
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Figure 1. Data collection process.
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Table 4. Lesson recording chapter and content.

Teacher Order Lesson Period Learning content
Teacher 1 Ist 5-2-5. Congruence and symmetry Ist  -Checking the contents of the previous lesson

-Finding the same things and shapes in student’s daily life
2nd 5-2-5. Congruence and symmetry 3rd  -Finding the corresponding points, corresponding sides, and corresponding angles in
two congruent figures and find out their properties
-Drawing congruent figures using the properties of congruent figures
3rd 5-2-4. Multiplication of decimals 6th  -Finding multiple solutions for multiplication of decimals less than 1
-Understanding and calculating the principle of multiplication between decimal
numbers less than 1
4th 5-2-5. Cuboid and cube Ist  -Checking the contents of the previous lesson
-Talking about student’s experience of seeing a rectangular box around them.
Teacher 2 Ist 4-2-3. Addition and subtraction of 4th  -Comparing the size of decimals

decimals -Comparing the size of decimals using graph paper and vertical lines
2nd 4-2-3. Addition and subtraction of Sth -Learning the relationship between decimal numbers
decimals -Knowing the change in the size of decimals using relationships between decimals
3rd 4-2-3. Addition and subtraction of 8th  -Adding two decimal places
decimals -Solving Addition of Decimals with Same Digits
-Solving addition of decimals with different digits: grid paper, vertical lines, and
vertical counting
4th 4-2-3. Addition and subtraction of 9th  -Subtracting two decimal places
decimals -Solving subtraction of decimal numbers with the same number of digits
-Solving subtraction of decimals with different digits: grid paper, vertical lines, and
vertical counting
Teacher 3 Ist 6-2-4. Proportional expression and 4th  -To understand proportional expressions using the symbol =' for two ratios that are
proportional distribution equal

-Knowing the outer and inner terms of proportional expressions
2nd 6-2-4. Proportional expression and 6th  -Solving multiple problems using proportional expressions
proportional distribution
3rd 6-2-4. Proportional expression and 7th  -Understanding the meaning of proportional distribution and distribute the given

proportional distribution amount in proportion.
4th 6-2-4. Proportional expression and 9th  -Solving various problems and organizing what student learned.
proportional distribution
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Table 5. Lesson reflection checklist.

Area Content

Equitable (1) Did I encourage all students to participate in the presentation?

Access to Content (2) Did I use a strategy to prevent a small number of students from monopolizing presentation opportunities?

(3) Did I encourage participation with constant interest in whether all students were participating in the class?

(4) Did I provide an acceptable and supportive atmosphere for students in the class?

(5) Did I recognize the physical limitations of students in class and take appropriate measures?

(eg.) In the case of an unstable Internet environment, inconvenient writing due to a hand injury, insufficient preparation of learning tools, etc.

Agency, (6) Did I give enough opportunities for students to explain their mathematical ideas?
Authority, (7) Did I give students enough opportunities to compare and evaluate other people's mathematical ideas?
and Identity

(8) Did I give students enough time to respond to questions and explanations?

(9) Did I allow students to control their own learning?

(eg.) Considering the amount of problems and speed of problem solving according to interest and level
Feedback (10) Did I try to identify (confirm) the degree of understanding of students from time to time during class?
and Evaluation  (11) Did I react sensitively to student questions or responses?

(12) Do I know who is a student who is not concentrating in this class, who is not interested in the class, or who is having a hard time in the
class?
(13) Did I respond appropriately to the mathematical errors and misconceptions that students represent?
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Teacher (PACT Consortium, 2005) 52| 4 ¥ A3 A1LE BA5191 11, o]of] 7| %5t MZ28 4 BEAES 7fdsigict A+
o] wALe] £ AAR T AAkEe] o5 kA o 2 FA6}7] |5t A1 52 Table 52+ 2Tt ©] %44 9 Schoenfeld (2013,
2014)9] TRU BA &2 7|22 $F Zlo|th TRU (Teaching for Robust Understanding) =32 Al 4~ )3 W&617| Qe o 2
A EE‘“EH ‘/\6_' d 249 ol:}_]-/\%” ‘?_IX]E, g_:,l.’ ‘6‘]—"\ L.]-]_Q_Oﬂ ]:Ho]— It A ‘X]—EH Ze Al ng}g %_' 7&;1]/\4’ ‘oﬂ
X 7Pl 71 ot g Eeal

Journal of the Korean Society of Mathematical Education Series A 94



Lee (2004)= LA
o] gh M3 A Autof LA}
AL, Sharte] AR a4, ShEAtE st g4 WY =
211197} EatEr 2020 FE AAIH 22491 HItiH g2 g4 o

=

5

3P £ AMGTHE AL 5] glo] HE2-8'9] Z7l9] F242 Uehicka &
o

rg
tlo
rfo
i)

0

4= 1T (Ministry of Education., 2020).

] 2 T A 221 £ gl 2HA 47

stgict. ol2ist Y& Fofl 2 A 02 A oAl WAL Y-S Boll old W82 ABHOZ ogsh= A FL AT &

Zlo]| 21g}oh == Table 52F 2F0] ‘S 2] gt 3of’, S o) AkeAd it =47, ‘wl=ul Bl 3g7P = Asioict.

7t 9 9] 519] AE-2 Schoenfeld (2013)0]] AIAIE TRU 2410l 7] %5k gtk AAHE2 Schoenfeld (2013, 2014)0]] S

sto] 7 g o] A4S majdl 4= Qe ok RS 1A o & el 1, st St

E2 A7/dH Lee@t Kang (2018)2] 712} Yoo (2004)8] IS Zrsto] & 33]of A% A

2 @ malol 428 29 & WA= A& HA 02 5131 7| ufiZo] o] Aol F

F.om W-&o] Bl %ot 2= Ul-8-2 AHAlskelth

A ER Aol Pl YE FHEARE 2 AoM = 22 YEZ o5

A5t ol 2 9 TRU BAS9] ‘wjuul @l 17p o dojj A= 7} A}

A ehRo A 2] gk 2 Aol A= A A 22kl follA] wAL7} sy <]
C

d
o.
d

o m
O.
=

1%

T X
i
[e]
llo of
12
o

H
=
4
e M
I:l
2
\m
=
[e)

it f{o Lo
g =
e el
o o
ox M
e re X
o 2
4
o o
I
01)_.‘
ofol
2 &
o
C o
B
M
oz
o
ol rl

kA
et
=
c
1%
o M
)
=oé
1%
O

of

]

ojN oﬂr HEL |
olr
p

g

J
i

X op o
e

Mo
)

o
S~

ol
K
£

rlo
)
of of, 2

N
-
ol
)
o
i~
N

ok oL
A

e oo
pag
El
>
1o
o,
N

>
>
2
Jc
Q
in)
rok
4o
o
ofN
Fo
ol

=2

r & Lo hu
=)
T
=)
oy
_O|L

oflt
R
¥
N
)
o
HU
™
T
[o
o
oo

ot

o
N
-
=

mLoFo g
lo g
1z
)
ol
Ror
El o
S~
e
10
rlI.
olo
i)
o
Iy
_IE
=2
r.l
ot
X
Mo
i
-
ox
o
ol

-

> r
R
>
il
al
12
1)
ox
=2
X
rfo
o
rO
4
e
o,
it

=]

S
i
1o
wr
Mo
2 2

i)

Mo rlr -

AT 7ol WALS ) 7|2 A2 47 At

F7h el 9 iAol &-8t7] 9%t
THI Fol Yooz AN - FE
2 ‘mjou) 9 P oJod o 2 xj A5}

[¢]
2 0PI 4 Qs BHES $75t0] 9 24

f

4

e o2 ri
ol
ol
N

ki)

r
= e ox
i

4
Lo
N
D)
N
o,
N
N
e

A

g J[l
_Iol, ﬂ-llT[
o
24_‘ L
lo 2
4 H
of oL
o S
x & K
2 %
[
°j:j g o
oL fr N
e _I-li g‘}‘;
o U ey
P2
=
1 o oo
$2k
(0]
)
T oo m
B E Jg
N g o
"Q rol ol
oL oz
o2 1o
12 )
o & 9
l'm _-1111
T M
T
ol o H
N l
~ 1=
02 oZ
12 1o

um 2 ox Hr ro

mo >x M
:oé
ofl
o2
12
1o
o g
o J
w o
Mo
=2
>
ofN
)
it
pas
o
tu
[
e
4>
30,
rlr
i)
Mo
ftjo
Iz
Y
_0|L
Ko
ol
c

P
>
_0|L
)
)

o ‘Wi 1Tk 2Tk R Eo|th 13X) hrhs] 1) Tre) 54 Likent §iwe] A AE 2 H4:5t sjglon] o
A pAle] 4lol] Tiet 57} Aok A7t 42le) W7} Arte] W W47t ulm AT 18l of2l @ AR e v)2R
%

ofm 1o 4

2L ooz oy N

e o o .
ofo
lo
=

0|

2 Zuie eejel 2elolie] A4 elat Shyo] TR Hol 2 pstglon
& 42517] 930 S A2 FE 02 S Bl B’
Holl Pk AALS] vhgol 272 W HEH Bl WAV Sstol Lefel 49 AR AT B Aok

J

Siid
"
|
1o
of,
18
o,
lo
E:
o=
1o
4
e
)
u)
rok
ji2)

=0

Ho

WE,

oiN 2
ol
ol
¥
o]

e rlo

o

30 e
I

o
217 ol Aol A7} 41 42t o] AT AES Bte] £H 4242 B
HAIEl] skl AT AE A4S BT SR BABIIT AT AE 32 5 FHEE 25
23} 720] 280 glo] BE T 182 o1%7l EAJo W ZeAAo] Tiste] 27h2 ofsleich, 1)1 ofefat ol e 82
7 9 S| e A AN ASHLE AAIZO.ZA ofo] that 8- HAIst A steict B3] Al AE (12)0) B9,
FAH ol 2 Hol ] ke syt 4 o

doff7] o2 =0l . o] A9 A7-AR] A= HiAISH

Q

Journal of the Korean Society of Mathematical Education Series A 95



The Mathematical Education. Vol. 61, No. 1, 83-108

H+ Hat

221 428} %ol tigh At o] wALe] Q14

& A5e] 2k 3 S AAIsE] ol 22kl 8k }dol] thigh At Zrof WARSS] QIAS 2AFSH] fiste] A2 2Mde
Q51T Tof 2 MR B3l BAMS Eslo] BapH @ ofgol 7+ AFAIS ok 4 9)oit} 3 M) Bafol 2ajel £9j0] o] S
Aol tha] AAFSL thea} Zro] ojetalelc,

Table 6. Preliminary survey results: difficulties of online classes.

[Teacher 1] Environmental problems such as microphone, internet speed, camera, etc.
Hard to give immediate [Teacher 2] Difficult to check immediately, and it is difficult to feedback on multiple responses at the same time.
feedback

[Teacher 3] Difficult to check the student's understanding from time to time

[Teacher 1] Only online group activities and online games are available during class
Environmental/physical [

problems

Common
opinion

Teacher 2] Teaching methods and teaching materials are limited (there are many things to prepare in advance).
[Teacher 3] Difficulty in providing help when there are no textbooks or problems arise.

[Teacher 2] Hard for students to participate evenly.

[Teacher 3] Difficulty in conducting group activities where students share and compare mathematical ideas.

Other

5 Wi 2o st B0, Selelut o metol 4:9l0] s ol HEok E4ol chaAl WA BE SpAge) o] Jrr} cham,

ﬂOﬂHJﬂ@Eﬂiﬁﬂﬂiq“ﬂﬂq ohsigich L ol gol challd A 12 4] 3 Yol FRH A1Y 5ol he
5] 7155}7] o]} il At 2k AN E 7Y ofsl7} of2le A9 Wy SThel 45 Ae-2 Eal aldol 7hset

7% s} eetelAol A 137 28l i olal2 517 Eale s Folwrt o 4z
AW AR 250 2 34 Fo] S22 913k 49 7] 40 il mAtTH 224

shzlck shic
CheA HE e 2 47t ik

Table 7. Preliminary survey results: teaching skills used online.

Instructional tools and techniques used in online classes
[Teacher 1] Use tools such as interest-inducing videos, stories, quizzes, games, small meeting room activities, and paddlet.

[Teacher 2] Call random numbers, ask questions to students who are less focused, and give responsibility through submitting individual assignments.
[Teacher 3] Small meeting room activities, upload classting after solving math assignments.

S22l Y 7IE0] 2

”EPOIOW AREE 4 Qe W A7 T2 A eithe A S 4 QU
vl A2 sHo] FAdut ARe A A= A Aol BAS) Hebs Ago) tisiAls ZE wAE 22kl ollA =4 9 A
Aol Do Ritar Azkstar glom, 1 7HALS Akt 7H 3A| LRt
npx|Ete 2 wAl(Q mekel) 13k 22tel 4290 ml=H dl 3717} of G| o] 2of A ks AR tislA = thet 22 tigs

Table 8. Preliminary survey results: teaching skills used online.

Classroom (oftline) class

Online class

[Teacher 1] Paper-delivered evaluation, group activity peer evaluation, Paper-delivered evaluation at school, peer evaluation in the small meeting room,
output result evaluation, and peer assistance. output evaluation through paddlet, feedback using comments, and chatting.

[Teacher2] After class, check workbooks or worksheets, Presentation, check the books or study materials that students have solved in
and check participation and understanding on a regular basis. online classes when they go to school.

[Teacher 3] Frequent observation evaluation. It is difficult to directly check, so students are randomly selected and solved to

Feedback on questions.

check their understanding.
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Figure 2. Changes in the average score of each detailed area in Teacher 1's class (1~4).
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Figure 3. Changes in the average score of each detailed area in Teacher 2's class.
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Figure 4. Changes in the average score of each detailed area in Teacher 3's class(1~4}).

Figure 401 A] T°ﬂ 4% AL WA, s o) Aked ot T2/ FHollM 7 B2 ol o] Fol R tk= AHolth 12 oA At
30] 2AgofA & Y] AR2/d T T2/ FHY Hit A 258 0] e, 4xoll M= 4S U BEARE 1310l A 2.637,
42pol| A 425788 ‘Eit} WA} 32 12} ¢ $0] " Az of] SHYSo] mabAof A ' ) Aol iR g ARe 4 Qe
5 okl Aok F7ioh AAl2 WA 32 v }dollA] o] & REgstod, HIg| A2 o] sl £A E71%] 23 4~ B2 ulZ-& o

§sto] 24 27191 33k 1ol A sHSoIA EA1E sl she ot e AlA ke A =52 02 2 751l

Ao ofsl] waE wAF39] w2 SHg o] It of'ef wdE of itk SHdol|A| x| 7155 Fesiy 7hedt
EAEETISE R T 2] ’P 2 A Zbskal Welal ofotjo S F-fsh= 740] 9 sa%
7tol| ehgt drg ot o7 sHYS2] SHoll thet ol s RS ALSIAT: B WAF 32 T AAR 23} 9 S H AR o], SHAY
o] thefet ofoltjof 5 Hlar e 4= QU] BIA| /A7l o 012kl 7]&gt vl Itk AR 32 23 PA R E qdniek 2 E&% o $&shk=
712 70 B E tha Azsto] A =shs A3e BAET, ol= Mo AR S BAeh] 919t aake] o= Q.

mj =y gl g7} g ool A ARke] Hae WA Wk 2 4ol At o] 52 AR JY F 53] wAtel wEAt ALo]
of vlaa} 2 et Hol | &2 (1004154 ol mhett (13)4-3H 27 - 27 gl thgh ’-g-o] itk

|54 olsl = mpef ol A WAL 32 AARONA] 43 (12h-47 (2258 (32h-58 (42hy& FolstAA T, WEAke] Bt H4e 275
H(12h-3.75822h4.258 (32h4.255 (@3h ol Atk TEARe] 7] 5] oJshH, WAL 30] SS9 oS =S X424 0 = nlefsty] £
8l ARESE 2R FARe = SMYE AdAste UE gl A ES 9Al= A A"de B3l RES shes she oIl '
A 300|A] 2|42 o]sli = kb2 915l o wa ke ARSSHIEA S u, HEAPE Rt Wi &3t o WX Y 5

ZSPA|RE sHY 9] ofsll =5 Eelsh] fisl 7 Azle] 715 &8l shiee] Bolu 1Y 22 H|/lolA T HE2 3ol

L.’ 2L EslRlth oA ™ #US g wARE obd HEAP 9] E9 HH .5 24T W, oA Lol BE FeAEE ¢
2H2)7) o2l Aol AL, = sl wAkeh T} ZHe] Hpapt A o2 Hel,

(13) ~3H4 2.5 - 27l iFol| thet jE-gofl A @2 2ol & H It} w32 of Foqoil Hsto] AA=ofA] 33 (12h-3822h-5H (3
h-4d @y S o, FERRe] W2 2 57‘4(15‘})-2 582203258 (32h-3- (@A 2 tha ZHef Afol S Urehigitt. 53] 3

2t ol o] 4 27 A LreRtTh 33} 42 v 2Hl 22 %PQ T, 8 2 o] g5t Al EolE S %éﬁoloﬁk o] uf

fd

01

_&
ol
ok
il
In et
>>1
e
_u
H
o
_l

e
Mo
2
i
)
=2
>
a

S HleHlE BAS shashs WS U glouk HlelHl R 9i) of 12 B4k AR AYstA) Bohe BaS
ol 330k A A2 T T 2k 3 W 960p 352 o] 24718 2% iAo} A2 A E TS, A1 29 2

2 BHEL G AFgElL MHEp0] AnkelA) S obr i Zlo|), wakko] AIAIH o] Sl BA| Fo] W F shjols el AL
ket AT, WAL= 9 3+55 She A AR SHAelA A-Zskiet. 22t SHEE2 ofof tish & olsfiskA] £t o]ojA] L
Ab= Figure 59F 72+-2 15-& 2|0 Argsiict

Journal of the Korean Society of Mathematical Education Series A 102



Figure 5. The teacher used in the proportional distribution explanation.
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