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ABSTRACT

The purpose of this study is to analyze the teacher's discourse structure in the process of solving mathematics problems based on
the communication between teachers and students. To achieve this goal, we observed a semester class by a teacher with experience
who practiced a teaching method that creates mathematical meanings based on students' participation in class. In order to solve
problems based on the participation of students in each class, the similarities between the processes of creating the structure of the
discourse were analyzed. As a result of the analysis, the teacher was able to focus on the goal in the process of starting a discourse,
and in the process of developing the discourse, the problem was solved by focusing on understanding the problem. In the process
of arranging the discourse, the problem-solving process and the core of the result is summarized. Based on the possibility of
generalization of the teacher discourse structure, it will be able to provide practical help in the process of implementing a teaching
method that solves mathematics problems by communicating with students in the future.
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o2l ARl 3Rt B, AT S v 2 FHof|A TS 4= Q= thgRt BAIS S s dohe d5fo] 871E 1 }lt o] 23t o
F2 FUotetl B2 F 5 v 55 w0 AP Foll shhs A5 375 HIF & 45P4Ql oJn| & Bt 3o 514y
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(Choti, 2020c).
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Figure 1. Problems selected for discourse analysis (Kang et al., 2014).
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SpAR Ak 202 181 18710l 3, Baje} AL 1817]o] Thelo] oheel 52 99b] wlel wl F3 W7 232 A
4 ol QUlck Webd & 170e) BAlel o BEol 24 ol B 4 It MH BAle 45t thg JT wrAfolA 2
2]

A 2] Bj 2| & & oh= ShH, wAke] E-& 7iE ofolt]ofof] thgt LA A Q] H K =S AlZ5t7] Y8l Y E0] ol e AAU EE
o] JH3I ZAE st &, eHEo| 24 sl Aol ol a= Zﬁ‘% | Foll stz FoiXl S THo= A AL 4
Al 0 2 F&tAY sl 4 5= EA(Cha, 2001; Kim, 2011), 7-2]4=2] &3 Al4k(Park, 2004; Yang, 2009) £A & A5ttt 2+ 24 E

2 A3 A7 A 95l 2F5HAT oA EAI= Example problemol 7| uf2oll E, o)A A-8 &A= Example Application problem©]
02 EA, ¥4 7} EA+= Formation assessment problem®| 2.2 F, T+ 2] A= Unit organization problem®| 2.2 UZ I9-& 5}
Q. 18H7] sk T2 QI E5)= Prime factorization®] 2.2 P, 42} -3-2]4>+= Integer and rational number®] 2.2 1, —.—Z]—Q]— Alo
Letters and expression®] 2.2 L2 I3} T}

Table 1. Coding to describe research findings.

Unit Coding
Prime factorization (P) Example problem (E) PE
Example Application problem (EA) PEA
Formative assessment problem (F) PF
Unit organization problem (U) PU
Integer and rational number (I) Example problem (E) IE
Example Application problem (EA) IEA
Formative assessment problem (F) IF
Unit organization problem (U) U
Letters and expressions (L) Example problem (E) LE
Example Application problem (EA) LEA
Formative assessment problem (F) LF
24
A7 27 242 93 ATM®] ofol ol ulgo 2 MALe] e PR AR, WA, el 2 T Rskick 2 v o

2 wAkeh sy 7ho) oJatAE S Foll SHYEo| 2814 ojn| & Zobd £ QU F £ 22 = WAL FES 2AI5H] ol vlA A
7 23S &-8-510f(Anghileri, 2006; Gonzalez & DeJarnette, 2015; Williams & Baxter, 1996) WAL &-20 2 A1t}

Table 2. Framework (Anghileri, 2006; Choi, 2020a, 2020b; Correnti et al., 2015;Gonzalez & DeJarnette, 2015; Williams & Baxter, 1996).

The structure of discourse Teacher discourse
Start * Creating an environment for class engagement (eg, reading problems together, anticipating learning
(Focus on the goals) difficulties)
Develop * Confirmation (allowing students to express and justify their ideas)

(Solve problems with a focus
on understanding the problem)
Organize
(Summarizing the key in the * Developing conceptual thinking (eg, connecting mathematical ideas, generating conceptual discourse)
problem-solving process and results)

* Restructuring (associating student speech with mathematical terms)

Anghileri (2006) AP} 41 o 78 ZASHE 15, 4514 oIt ofo|tlol SelshLt Al RESSIE 247, B
8 Aol 25 ofolclolS elztolo] A HIHE AAste 34202 LRsllch 2 £ vl 47 Mool it
TR WAL BRI AR 15FL A 25 F S WA, 347 Helsh Il A G R BIAA £AT
ok BAERES AR O SPEEol ALE HY) FH 0 R HofF 4 YES BHS MEL Holth ol B =
ﬁoH Yol £ Rl YFHEA S5 T 215 BT O Slole Fofdl AR Uit EA ekl e of

2= 9)CH Anghileri, 2006).

o0 oX -D' Uﬂ i:
mlo Mo O rfu ok
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SE0] Hofd 4 Qe S 25T, #8140l ofn| &2 thEol7te B S AN B Ut Ak &, wAPE S E
9] ofo|tjo} & &-&ato & Aot Eshe Aot wAks eS| et #44S &85t A5 £ UEE £35S
F1AGET 5 YEE T 5 Y omEFRIE)), sl Welg 5517 fofot AZ A& 4 ATk T-E8H5}7])(Anghileri, 2006;
Gonzalez & Delamette, 2015). A 8]5}7]+= &43E0] Yoo} & 344 7l\do|u} 24 s Aol thah Azja = o7} Ql=t), o] & sl ot
Ut BAS 8ot HAS 4 J =& oM 7E4 @22 A/ote S st U, 4814 ofo|tfol & AZsto] A2 4= Al

o=

o
2= = 4= UTH(Anghileri, 2006; Gonzalez & DeJarnette, 2015). 0|2} ZHo] WARS] ©E 25 Al46}7|, A7) 6}7], B eloh7| = &
T, ZF Az QoA S Eo] 92814 9| & e = T8-S T WA EES H| A A HERS E-8sto] BA st} gtk

e Hi

FAHE 2AE ek HES AAoHs B0IM EH 02 Table 374 20] RE PS8l 0l BAIE AL 2
ol ot 43 55 o) YZHES ok, BA}olele B9 8 ol el a2 olSHES shA FE S Alasteir

Table 3. Teacher discourse at the beginning,

Starting the discourse
PE * To predict the difficulty of solving the problem
* Focus on the goals

PEA * Focus on the goals

PF * Focus on the goals

PU * Focus on the goals
E * To predict the difficulty of solving the problem

* Focus on the goals

IEA * Focus on the goals
IF * To predict the difficulty of solving the problem

* Focus on the goals

U » Encouragement to express difficulties in solving problems
* Focus on the goals

24 ol7)2 85 W st
WAb= FoI X FAIE S Aok HEol ASSHES 51| ol #A1E elol B & oA 252 ek Qtistlt

Table 4. Example of teacher discourse at the beginning stage 1 (Choi, 2020b).
Classification

Read the given problem  PEA

Guidance of activities PEA

Example
Teacher: If you read the problem once, you can stack cube-shaped blocks without gaps... (omitted)...
Teacher: Shall we look for number 4 on page 24 in our problem?

PU Teacher: Shall we only understand the core of question 14? How to read the question, pick up a pen and
check only the core part in the middle of the question.

PEA4 7% wAtet 3HY A7 Foi7l ZAIE YolEe a2 Fo 2 ZAIS sidslor & Fitol HFot=E ok RS

=1 H=
2 4 9Ie} Je)3 Fofxl BAlOIA F 2317 AZsHs B G Fohu £ 2 ohfsie] 25 Wake Awsleick U] A9
FAE Foi7) 2219) 81412 wlotata ol H|2LE SHES SuiA) T WREE QIO A, S So] BAl A 9% B

o WESIEE sk
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ZA| 2ol tjg o] 2] F ol elES 617
20171 BA|7} oS HSo| Ba| s Ho| ot o]z S-S o Absl =2 3Fo @] B3 o]s] THo] FZsfof & WA TH B4

£ sh2sh 23S U g st E g ShS
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>
[
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I
v
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38,
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Table 5. Example of teacher discourse at the beginning stage 2.

Classification Example
PE Teacher: It seems a little difficult. It is a word problem.
Teacher: Today the teacher is going to do one very difficult problem.

To predict the difficulty of solving the problem

PEQ] ¢ WA= A E AAIE 74 22 o232 olldste S SFIL, [EQ] 749 WAbE o2 ZAIE AT ol olz2t
1 SFHA SHEE0] A s Ao gt o) 22 ol et 4 QL= E 51}l

0|9} Zro] WA} FEZ Ao E5-2 ATMOl| A A et 32 = (Initiation Moves)2 Tl o] QITtal & 4= Uk ATMOl| A= WA}
7t Y BRoA AEE stAL Aol T E FEE Al Fohs AR Aot =tl(Correnti et al., 2015), & A7) Al
A= ATMO] F =5 HIA A4 HekZ S ARSIt & 4= ok &, sH8 S0 2] Il ol 4 3= U 29718
7] Qo A E Yol el s Wk QiR B 29 B30l HFSHEE st A iAol gk o222 et
Eot=SE o2 LA A0 £ 4 ik

r? o

.

Alt7]: 24 ofslioll 222 F3 £ shsp]

S
3} Zro] Py So] F 25l HZIoHs BRI 45 oIS oy
B, g 8ol et T2 B8 B4 FRYCTH 2A olsfo] AL £ BAIZ 3

Table 6. The teacher discourse at the stage of development.

Developing the discourse
PE * Encourage students to focus on what matters
* Linking mathematic terms with important parts
* Encourage students to focus on what matters
PEA * Linking mathematic terms with important parts
* Point out errors in understanding the problem and discuss why it is not possible
* Understanding the problem correctly and discussing possible reasons
PR * Encourage students to focus on what matters
* Linking mathematic terms with important parts
PU * Encourage students to focus on what matters
* Linking mathematic terms with important parts
IE * Pointing out errors and sharing the need to change solution methods to reduce errors
IEA * Pointing out errors and sharing the need to change solution methods to reduce errors
IF » Comparing the advantages and disadvantages of different mathematical expressions

* Explain why it is not mathematically possible based on examples of possible errors
* Explaining mathematically possible reasons

* Encourage students to focus on what matters
LE * Linking mathematic terms with important parts
* Point out errors that have occurred and explain why they are not mathematically possible

LEA * Sharing different ways of expressing the same content
LF * Sharing different ways of expressing the same content
F.957) Azl BE} 48 go] elZsl]
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Table 7. Example of teacher discourse at the stage of development 1 (Choi, 2020b).

Classification Example
Teacher: Circle the part you think is important.
Teacher: Where do you think is important?

PE
. Students: Divide
Focus on what's important to you .. . .
Teacher: Yes. Divide. Circle. It’s really important.
PR Teacher: Where is the core of this problem? Where should the circle be?
Students: Maximum, equal, divide
PE Teacher: What does “equal” mean?
Students: Common factor
Teacher: Circle on "divide". What do you mean by "divide"?
Connecting math terms to the parts that mattered to you you 4
PR Students: Common factor.

Teacher: What do you mean by "equal"?
Students: Common
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Table 8. Example of teacher discourse at the stage of development 2.

Classification Example
Teacher: Uh. Now in question 4, "as large as possible" means "maximum". Next.
Students: When trying to build.
Teacher: When trying to build? When trying to build?

Point QUt PEA Students: When trying to build. Feels like least common multiple. Every time you build.
crrorsin- Teacher: Does the number increase with each stack? Does the number get bigger with each stack to include "stacked"?
understanding Students: No
the problem and T . N, . . .
discuss why it Teacher: As you stack, the number increases. So is it a divisor? Is it a multiple? Isn't that a bit strange?
is not possible Teacher: I have a friend who calculated this first (pointing to 3 and 6). Is it possible?
U Students: No.
Teacher: Why would it be possible?
Students: Arithmetic operations are performed slowly from the front.
Teacher: Look closely at the picture in question. There is a hint in the picture. Rather than “stacking” the picture, look at the
picture once.
Students: Same size.
Teacher: Oh! Here is a picture drawn like this. The length here is now 64, here is 32. Sometimes you can get hints from
pictures when solving math problems. 56. What's in here? What is this picture?
) PEA  Students: Cube.
glziil:tt)?: Icllllng Teacher: Cube. What does this mean? Looking at the problem again, what's ahead?
and negotiating Students: Of the same size.

possible reasons Teacher: Yes. What does "a cube of the same size" mean?
Students: Greatest common factor.

Teacher: Why do I have to do it from the front?
Students: The value is different.

Teacher: Why are the values different?
Students: There is an order.

U
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Table 9. Example of teacher discourse at the stage of development 3.
Classification Example
Teacher: How can we express the expression?
Students: A times a.
Teacher: Yes. How can I do it? Shall we try it in our own language?
Students: A
Teacher: Yes. a X
Students: a’>—(a—Db)
LEA Teacher: Yes. What did a friend subtract from the area a? of the flower garden?
Students: ab
Teacher: How did a friend express it a while ago?
Students: aXa
Teacher: Yes. This length is . Also, this length is . And?
Students: In parentheses.
Sharing Teacher: Yes. In parentheses.
different ways Students: a—b
of expressing Teacher: I have a pencil case worth 10,000 won. However, it is sold at a 25% discount at the stationery store. How much can [
the same buy?
content Students: 7,500 won.

Teacher: 7,500 won. How to know is not expressed in a formula. Our children always know by body. Look. How do I use it?
So, will that be subtracted from 10,000 won?
Students: Yes.

Teacher: At 10,000 won.
LE Students: Multiple by 100
Students: 25

25
Teacher: What percentage is ———. The teacher will do this for you. What was this, not 10,000 won? (Pointing to x)

Students: x

Teacher: it was . Minus what was this? what percentage of x?
...(omitted)...

Teacher: How much is a decimal?
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Table 10. Teacher discourse at the organizing stage.
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Organizing the discourse
PE  Summary of the key concepts
* Organize problem understanding
PEA * Summary of the key concepts
PF » Summary of the key concepts
PU » Summary of the key concepts
* Organize problem understanding
IE * Share the need to imitate the teacher's suggested solution
IEA * Share the need to imitate the teacher's suggested solution
IF * Emphasizing the need for different mathematical expressions
U * Applying correct mathematical justification to problem solving
LE « Using various expressions to organize mathematically
LEA « Using various expressions to organize mathematically
LF » Using various expressions to organize mathematically

TARE A g aofele B2 g

gefsielct.

Table 11. Example of teacher discourse at the organizing stage 1 (Choi, 2020b).

Classification Example
PE Teacher: So what happens? What if all are integrated?
Summarize key concepts Students: Greatest common factor.
PEA Teacher: When I merged these three, the problem was, ah, what happened?

Students: Greatest common factor.
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Table 12. Example of teacher discourse at the organizing stage 2.

Classification Example
Teacher: I'll simplify the three people's solutions into one. It's all taking notes....I want to show it to the
graders. If you knew the order in which I solved it, what was the first thing [ had to do here?
...(omitted)...

IE Teacher: How about the solution from a while ago?
Students: Easy.
Teacher: Can you see at a glance which one was calculated first?
Students: Yes.

Sharing the necessity of ' . : ;
imitating the solution method Teacher: Let's look at two problems. Does the solution come in at a glance?
suggested by the teacher Students: No.

Teacher: Why can't  see it at a glance?

Students: Messy.

Teacher: Yes. I don't know where and what I did...(omitted)...I'm trying to express myself with pictures so
that you guys can see, except for the things you guys can't see well. Look at the connection...(omitted)...I
wrote it out a while ago. By looking at the solution and this solution, what can you tell about the solution

process? In this case, the solution process can be seen more clearly. So I could be wrong while writing it,
so I structured it.
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Table 13. Example of teacher discourse at the organizing stage 2.

Classification Example

Teacher: Addition is simply written like this (pointing to 2a+2b). But let me ask you one thing. One more to go.
Remember the distributive rule we did last time?

Students: Yes.

Teacher: What's the same?(underlining the 2a+2b) What's the same?

Students: 2

Teacher: 2. Then we can tie the 2 together.

LE

Organize mathematically ...(omitted)...
using various expressions Teacher: You can write it like this (circle 2a+2b) or write it like this(circle 2(a+b)).

80
Teacher: 80 percent. So what do we do? o0 X So what will it be? 0.

Students: 8
LF

4
Teacher: 8x. Or it was reduced 5 X Or what can I do? We can calculate x — 0.2x as before. All possible

expressions. All possible expressions.
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