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ABSTRACT

High achievement in mathematics is a very complex process in which various factors such as cognitive factors, affective factors, and
social and environmental factors work respectively and complementary. A number of previous studies conducted so far have shown
that there are certain factors affecting math learning and these factors have positive or negative effects on it. However, these studies
were conducted with limited variables and it was not possible to present a comprehensive analysis of what would be necessary to
get good achievements in mathematics learning. Therefore, in this study, we analyzed the process of experience of students who
experienced success in mathematics learning using the analysis method of the grounded theory. In addition, the collected data
was analyzed to explain the process of leading to the successful experience in mathematics learning. As a result of the analysis,
it was revealed that students form their identity as successful learners through the processes of ‘new phase stage’, ‘experience
accumulation stage’, ‘stand-up stage’, and ‘maintenance effort stage’. Through this study, we were able to get implications for what
actions are needed to experience success in math learning by looking at the process of the experience what interviewees have gone
through.
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Figure 1. The process of axial coding (Strauss & Corbin, 1990)
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- Analyzing the previous studies

(analyzing the factors that affect the achievement of mathematics
Literature review & set
learning)
research questions
- Adjudging the appropriateness of the grounded theory

- Set research questions

1

- Decide quantitative/qualitative standards for selecting interviewees

- Selecting interviewees

- Making up interview questions(based on the result of previous study
Set up research plan
analysis)

- Confirming the validity of interview questions by the pilot study

and set the direction for the research

extracting the theoretial sample \“,

extracting the early |
theoretial sample /
(applying the standards for

™~ ,
“_selecting interviewees A
e = —
- Y e ~
/ \ ~
/ collecting the data \ analyzing the data \‘
{ in-depth interview | ( open coding j
\\ (face-to-face/on-line) / \ axial coding /
N, Using questionnarie N\ selective coding /

“\._Memo & documents y N '

L

-Discuss the result
Conclusion and discussion -Present the theoretical model for the success in mathematics

learning

Figure 2. Research process
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Table 1. Classification of interviewees based on patterns of experience mathematical success

Group Interviewees

A Lee, Sungyoon, Kim Chaerin, Cho Yoosun, Lee Gayoun, Lee Seungho, Lee Sookyeong

B Kim Sooyoung, Choi Insun, Kim Jungyoon, Park Sooho, Lee Soohyeok, Yoo Jisoo, Oh Hyeonseo, Lee Joonhyeok, Yoon Sohee, Choi Dongsoo, Kim Jieun,
Park Sanghyeok

C Cho Hyeonsoon, Jang Hyeokjoon, Jung Soojin

*All interviewees' names are anonymous

2 A7 2] Ef e AL S3et ol JHS TIAE 2SS SAIR A A7) ATtE v}
g sjo] 228 Weo] o] £ Aol ALgol o] AU Z AFULE o] T ollu] ATE Bl Sefd AHaS i
22 AN 47 B2 Z7hsto] & 2Ajo] Yaloick olefd B Fol AEH 0T NHE Wk

2 A9lekT 217e] SIS S tAHO 2 Bho] B 78 ANSISILh A7YA
QS a7 §lal BRI Z0oME el vl

=
199 5502 21 el o g
Fole 9lom %18 Mgl HFo] Bag KRl st HEATS WAt

L}
o] Aeolls 3 18T 2520IM 352 HE 42
B2 Z00M9 7% 75 & &5l =& 3

EECRE S 2 =5} 3ic
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w2 stol 32 7S 39l 7159 oA |
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th2 29l on] 7Ae) iAol Lt Helo] Soi7h Qg Folsieict WS 71202 §7) Fol W ARl e S v}
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Table 2. Interview questions

factor component focus question
cognitive factor cognitive and leaming strategies methods forleamnew  What method is specifically used to understand a new concept, and how is it helpful in
concepts understanding the new concept?
problem solving strategies methods for solving the  Is there a specific approach or solution that you use to solve a problem that you see for the first
difficult problems ~ time or you can't solve at once? How does using these methods help increase problem-solving
ability?
mathematical communication the way that What is the pattern of your mathematical communication with others? How does this method of
communicate mathematical communication affect one's own leaming of mathematics?'
mathematically
affective factor motivation resources of motivation - Where do you find motivation in leaming mathematics, and how does the motivation you find
in mathematics leamning  affect learmning mathematics?
self- efficacy confidence in How much confidence do you have in your abilities in mathematics leaming? (How much
mathematics leaming  confidence do you have in leaming mathematics?) How does this level of confidence affect
and beliefon one’sown  leamning mathematics?
ability in mathematics
attitude towards mathematics attitude towards What kind of attitude do you have toward mathematics? How does it affect learning
mathematics leaming  mathematics?
math anxiety situations that make At what point do you feel anxious while leaming math? What kind of efforts have been made to
one feel anxiety inmath - overcome this anxiety?
and the method for over
coming it
recognizing the value of mathematics the value of mathe matics What is the value of mathematics in your life? How did such value perception affect leaming
inone's mind mathematics?
interest the degree of interestin - How much interest do you have in mathematics? How did your level of interest affect your
mathe matics learming mathematics?
socio- individual level identity awareness of oneselfasa When looking at your math leaming comprehensively, what type of leamer do you think you
environmental mathematics leamer  are? How did this perception affect the leaming of mathematics?
factor family back- parents' educational parents' educational  How much expectation do your parents have for your math learmning? How much do you think
ground level expectations and expectationsand  your parents' expectations affect their math learning?
children's perceptions  children's perceptions
background of parents  parents’economical ~ What was the financial support for your mathematics learning from your parents? Has this been
support aprofitable benefit?
math classroom level  teacher's classactivities  consistency between — Did the teacher’s class style match your leaming style? What type of class do you prefer?
and strategies one'sown leamingand  How did consistency between teacher's class and your leaming style affect your mathematics
the teacher's teaching ~ leaming?
method and the pre
ferredte aching method
classroom atmosphere  preferred classroom  What kind of atmosphere do you prefer for classroom?(whether there’s a math class or not)
and norms atmosphere How did the atmosphere affect one's leaming?
social level social pressure, norms,  Stress factors and over  What are the main pressure or stressful factor while leaming mathematics? What methods were
and stress coming methodsin  used to overcome this?
leaming mathematics
sheickel S e Folls RA AT FoIN 223 2709 W] SHME, BE, £F 5% B! ¥R 442 )
Y7 o] RS Amskict o) & npxjot deage] IS Saf Axalelele 24T ol 28 skl TS AT
AEZERIE 7ol BA wEtelgoll a2 AR SS9 4 ol Ut 3 2412 AAIsH3iH:. & ojust
WS 5ol wetetgolA 32 FHsHeAE BelRltt ol & F3ll Mze =1 97, 49 4 27, A7) 9|, 741 =
Wl 728 4 U
ol2{’t & F3ll A2 ojof7| 7 27| 5l A RFE Ae IS AFITh o171 M A HF(Core Category)= A7+ 4
AE obe 2t FUFAR £ Aol E2E LSS shte] §5F tol R EAH: Zlo]th(Suauss &Corbin, 2001).
AHFE 27] flelA= olop] 7HR A71E Foll AIS7HA] 2ARE e ALRE shute] ARl AR R oo 2 A& Rt Park et al.,
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o] 3 70| 29| o2 BEl FHolN /b4 ST RE AES Atk AES A7 U S3kn g} Hopol upalet
918 2155k3 201 o]4) st Fol M S Sl 458 kA3 gl WA 2913 3 A= ik, A 29107 9l 4,
Q7o) 3y, A7) AT FAA Uehd Ak AYTY % 39, 0|24 2d 752 M et 298 30402 4%
sigion] 730 At AR Wl selth e WS seick £ 4 RAQ 7F o)2lo] Fola AE WL BEAAH
%, 9170l ole PSS IO o] 240l melo] YW U F AT E Bl =2H o] 2% Bo) 4§ S st
Apalo] 43k ssheIAl 2R A1) AT U8 B S At

oflu] A7 2z}
B279) 70l Soi7}] Holl Aol BEY AL HhAS Eusha 20| 2S Beol2 AL Aot WEe] 287
= FA5H7] 9fdl 57 2] S-S tdo= offH] 1 (pilot study)E 3SR of|H] Aol oigt tiREo] sHYE2 o A+ ol
Ao) 17 710l S S F AR S AL o] ATE ST At AR AT AR = 42 A
< Aol ot Fofmet FHS Al F57] ofgfe 2450 WHE o] o] 5 Higsto] o] &8 A5 475k oflH] At
o] A5 Hhsto] 4wl o) St A 9l 11 912 table 30 A A E]o] Ut
Table 3. Status and causes of changes in research variables after pilot study
factor pilot study main research reason
cognitive factor understanding and solving problems problem solving strategies integrated into problem solving strategies
using math note elimination deleted as a very local factor (used as a method of communication)
daily studying strategies cognitive and leaming strategies integrated into cognitive and leaming strategies
understanding concepts cognitive and leaming strategies Focuses on strategies that students use directly rather than being uncertain
such as understanding and shaping concepts
achievement goal orientation elimination not appropriate for cognitive factor
daily mathematics studying experience elimination delete due to difficulty in deriving meaningful answers
affective motivation motivation maintain
factor self-efficacy self-efficacy maintain
agency elimination delete due to difficulty in deriving meaningful answers
attitude towards mathematics attitude towards mathematics maintain
- interest Addition by supplementing previous studies
- recognizing the value of mathematics
social factor expectations of parents parents' educational expectations and children's - Additional research that it is important for children to recognize the
(changes to socio- perceptions educational expectations of parents
environmental factor) (Lazdrides & Watt, 2017)
family background and culture background of parents 1o special meaning for family culture
quality of class teacher’s class activities and strategies uncertainty of evaluating the quality of class and change it to explicitly
verifiable elements
classroom culture classroom atmosphere and norms change the terminology
soclial interaction/ communication mathematical communication integrated into mathematical communication
social pressure, norms, and stress social pressure, norms, and stress maintain
- identity /Add to the need for research on identity after pilot study

(Sfard & Prusak, 2005, Cobb, Gresalfi, & Hodge, 2009; Yamakawa,
Forman, & Ansell, 2009)
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Figure 3. Paradigm model for experience process of students with having success in matheamatics learning
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