Contents

T INtroduction............cccoooiiiiiiiiiiic e 1
1.1  Why Does Elementary Teachers’ Knowledge Matter? ...........c.......... 1
1.2 Purpose of the Study and Research Questions .........cc.cccceccverercnnenne. 3
1.3 Framework .....ccccoooiiiiiiiiiiiiiieicsencsceee ettt 4

1.3.1 Theoretical Orientation ......c..c..cccceerveveeererieeniinencnenencneenes 4
1.3.2  Conceptual Framework .........c.cccccvevieviioieneiiniineninncncneen 6
1.4 Definition of TErMS ....c.ccceviriririnininiieteeeeeeeetee e 7
1.5 Overview of the Chapters .........coceeererierienienieiiieeeceeecsceeee e 9
RETEIENCES ....cviiiieicieeic ettt 10

2 A Pedagogical Overview of Relevant Literature.........................cco..... 13
2.1 INtrodUCHION ....oouiiiiiiiiiiiiiicicct et 13
2.2 Sociocultural ThEOTY .....ccccveririeriiniiiiiiicicictceeeee e 14
2.3 History of Research on Teachers’ Knowledge for Teaching

MaAthEMALICS ...eveetiiiriietinierieetete ettt 15
2.3.1 Research on Teachers’ Knowledge for Teaching
MathematiCs ......coeveriirtirieriiieteieeteeet et 16
2.3.2 Historical Context of Research on Teachers’
Knowledge for Teaching Mathematics in South Korea ......... 18
2.4 Research on Teachers’ Knowledge for Teaching Mathematics .......... 20
2.4.1 Shulman’s Research on Teachers’ Knowledge
fOr TEAChING ..ooveiviiiiiiiiic e 21
2.4.2 Fennema and Franke’s Research on Teachers’
Knowledge for Teaching Mathematics .........c..coccecererenenene 23
2.4.3 Hill, Ball, and Schilling’s Research on Teachers’
Knowledge for Teaching Mathematics .........c..coccecererenenene 24
2.4.4 Mishra and Koehler’s New Category of Teachers’
Knowledge for Teaching ........ccccccevevecievininiincninencncncene 26
2.5 Interpretive Summary and Critical Analysis .......cccocvverenencnenennenn. 26
REfEIENCES ... vttt e 28

xi



Xii

3

Contents
Methodological Approaches.................cooiiiiiiiiiiiieeee 33
3.1 INtroduCtiON ....ccoiiiieiiiiiiiiicieet s 33
3.2 Research DeSiN ....ocooiuiiiiiiiiiiiieeee e 34
3.2.1 Multiple Case Studies Approach .........cccceverienvnieneenennenne. 34
3.2.2  Sociolinguistic Tradition and Grounded Theory .................... 34
3.3 PartiCIPANES ..o.eeoeieiieeieiieiieie ettt 36
314 SEHNES .eeeeieiietiete ettt ettt ettt s ae s 38
3.5 Data ColleCtioN .....c.cccevieuiriiririiniinienientetcteeceeret et 42
351 INEETVIBWS eeeiiiiiiieiiiieiiieteieree sttt 42
3.5.2 ODSEIVALIONS ....eeoviiiiiiieiiienienteteieeerereee ettt 43
3.5.3 Lesson Plans ......cccccvceviiinineniinicnienicccceeee e 43
3.5:4  ProCedUIES ...cocceeuieiiririiniinienientctetet ettt 43
3.6 Data ANALYSIS ...eeovieiieiieiieie et e 44
RETEIENCES ....cviiieiicice et 47
Context of Elementary Mathematics Education in South Korea.......... 49
4.1 INtrodUCHION .....ouevuiiiiiiieiiiiiieieteetceeee e 49
4.2 The National Curriculum in South Korea .........cccccecevvirinincninennenn. 50
4.3 The National Curriculum and Education Fever in South Korea ........ 53
4.4 The National Mathematics Curriculum at the Elementary
Level in South Korea .........cccceiviiininininiiiccicccceeceeenee 56
4.5 SUMMATLY .eoiiiiiiiiiiee ettt see e e snean 59
RETEIENCES .....cviiiiieiieie et 60
Knowledge for Teaching Mathematics Category I:
Mathematics Curriculum Knowledge.................oocooiiiiiiniiiii 63
5.1 INtrodUCtION ....c.ooiiiieiiiiiiiiiincnest et 63
5.2 Mathematics Curriculum Knowledge in Mathematics Instruction .... 64
5.2.1 Using MCK When Developing an Instructional Process ....... 64
5.2.2 Using MCK When Teaching the Lesson in a Classroom ....... 71
5.2.3 Using MCK When Assessing Students” Work ..............c........ 72
5.3 INterpretive SUMMATY ......cevviiierieeieieeienieeee ettt see e 74
RETEIENCES .....viiiieiiciieiee ettt 75
Knowledge for Teaching Mathematics Category I1:
Mathematics Learner Knowledge ................occooooiiiiiiiiiiiiiice 77
6.1 INtrodUCLION ....ccooiiiiiiiiiiiiiiiieriest e 77
6.2 Mathematics Learner Knowledge .........ccocevieiiniiiinieniicceeee 78
6.3 MLK in Mathematics INStruction ............ccccceeeeeerinineniencneneneneene. 84
6.3.1 Using MLK When Developing an Instructional Process ....... 84
6.3.2 Using MLK When Teaching the Lesson in a Classroom ....... 90
6.3.3 Using MLK When Assessing Students’ Work ...............c........ 91
6.4  INnterpretive SUMMATY ......cooviiierieiieieeienie et 95

RETEICNCES ...t e e 96



Contents

7 Knowledge for Teaching Mathematics Category III:

Fundamental Mathematics Conceptual Knowledge..........................
7 B 0113 o T 1317 10 o USSR
7.2 Fundamental Mathematics Conceptual Knowledge ......................

7.3 Fundamental Mathematics Conceptual Knowledge in

Mathematics INStrUCHION ........cevvereieriieieiieieiieieee e
7.3.1 Using FMCK When Developing an Instructional Process ....

7.3.2  Using FMCK When Teaching the Lesson in a Classroom

7.3.3 Using FMCK When Assessing Students’ Work ................
7.4  Interpretive SUMMATY .......ccveierieeienieeiesieeiesieeieeeeeseeeeeseeeee s e
RETEIENCES ...t

8 Knowledge for Teaching Mathematics Categories IV and
V: Mathematics Pedagogical Content Knowledge and

Mathematics Pedagogical Procedural Knowledge.............................
8.1 INrOAUCHION ..eouiieniiiieiieiieiceiee s
8.2 The Nature of Categories of Knowledge for Teaching
MatREMALICS ....eviiitiieietetee et
8.3 The Relationship Among Categories of Knowledge
for Teaching Mathematics ...........ccocveieriieieniieieneeie e
8.4 Mathematics Pedagogical Content Knowledge ..........ccccevvvennnnnen.
8.5 Mathematics Pedagogical Procedural Knowledge ............c.c........
8.6  The Structure of South Korean Elementary Teachers’
Knowledge for Teaching Mathematics ............ccccevveveeeeenieneennnne.
8.7 Interpretive SUMMATY ......cceevvieiieiieiieeieieeieie e
REfETENCES ...ttt
9 Summary, Conclusions, and Implications ..................ccccoeeirnnnnnne.
9.1 INtrodUCLION ....c.cooiiiiiiiiiiitiriiitertetete et
9.2 Summary of the StUdY ......cccovieriiiieicieeee e
9.3 Discussion of FIndings ..........cccccevvvevierieniinieniieieieeeeeee e
9.3.1 Mathematics Curriculum Knowledge ..........cceeveruveiennnnn.
9.3.2 Mathematics Learner Knowledge .........cccooovevveveniiniennnns
9.3.3 Fundamental Mathematics Conceptual Knowledge ..........
9.3.4 Mathematics Pedagogical Content Knowledge and
Mathematics Pedagogical Procedural Knowledge ............
9.4 Conclusions and Implications ............ccceeveveriieienieiienieie e
9.5 Limitations of this StUdY .......cccccevvveririeniiieieeeeee e
9.6 Recommendations for Future Research .........cccoccocvininiinincnns
9.7 CloSing COMMENLS .......ccveeruerrrerieieieieeiieieeeeteeeeeeeeesseeneesseesennas

RETCIENCES ...

Xiii



2 Springer
http://www.springer.com/978-3-319-13541-0

Mathematics Teaching and Learning

South Korean Elementary Teachers' Mathematical
Knowledge for Teaching

Kim, R.; Albert, L.R.

2015, XV, 152 p. 26 illus., 2 illus. in color., Hardcowver
ISEMN: 978-3-319-13541-0



	Contents



