Copyright is owned by the Author of the thesis. Permission is given for
a copy to be downloaded by an individual for the purpose of research and
private study only. The thesis may not be reproduced elsewhere without
the permission of the Author.



The Gifted and Talented in New Zealand Secondary Schools: An

Overview of Procedures and Practices in Mathematics

A thesis presented in partial fulfilment
of the requirements for the degree of
Master of Educational Studies (Mathematics)

at Massey University

Jan Adrienne Winsley
March 2000






1l

ABSTRACT

A large nation-wide survey was carried out to collect data on the extent and nature of
programs currently offered to gifted and talented mathematicians in New Zealand
secondary schools. Quantitative data was collected on the identification of gifted and
talented mathematics students, school-wide policy on the gifted and talented, ability
grouping, acceleration and enrichment as well as demographic factors associated with the

research variables.

Open questionnaire responses by Heads of Mathematics Departments indicated strong
interest in the educational provisions for the gifted and talented. A semi-structured
interview was also used with three secondary schools in order to expand upon the issues

that had arisen from the postal surveys.

It appears that the situation of the gifted and talented in New Zealand secondary schools
is still unsatisfactory. Only 60 % of respondents reported having identified gifted and
talented students within their school, 32 % of respondent schools had a written policy on
the gifted and talented, just over a third of respondent schools had no forms of ability
grouping and just under a half of the respondent schools did not have an acceleration

program. The Development Band Certificate was used in 45 % of respondent schools.

The research raises concerns about the lack of well conceived, continuous programs in

mathematics available to gifted and talented students in New Zealand secondary schools.



iv

ACKNOWLEDGMENTS

The successful completion of this thesis is due to the assistance of many people.

First, many thanks are due to my supervisor, Dr Glenda Anthony. To her 1 owe the idea
for the research topic, which I quickly embraced wholeheartedly. As a supervisor, her
support and expertise throughout the study has been of immense value. I would like to

acknowledge her generously given time and advice.

Secondly, I would like to thank the many Heads of Mathematics Departments for taking
the time to respond to the questionnaires. Without the many thoughtful and often lengthy

responses, this research would not have been possible.

Thirdly, thanks must go my Principal, Board of Trustees, and the PPTA teachers’ study
awards for granting me a year’s study leave. Research of this nature would have been
impossible to fit in with a very busy teaching load and I am very grateful for the time I

was given.

Lastly, but most importantly, 1 would like to thank my husband, Neville, and my children,
Erica and Alex, for their support and patience. I would especially like to thank them for

cheerfully letting me monopolise the computer.



TABLE OF CONTENTS
ABSTRACT ...ttt et e e et e s e e s e e e e e esseeenea e e eneeennnne e iii
ACKNOWEEDGMENTS...cooicimmimssmsmns s i s il %
CHAPTER 1 e 10
1. BYTRODDUICTIOMN coiem i i it s s s i s v s s 10
1.1 Gifted Education in New Zealand: An Historical Perspective ......................... 10
1.2 Catering for the Gifted and Talented............ccoorereireimsrmmmssrressummmmrsmmsamssssssonss 13
1.3 RESCATOM OIDFOOMIVIE o viviovmcssscnssmonsosimss cimssss s s is s i e 4S9 14
1.4 Definition OFf TEIMS .......cccvocvrevenrereeemesisnensasssessaassessnonsonsasssosassssassssnsssnosssssss 14
1 DIV TUOMTINIONIE om0 S L R i 15
1.6 ACCEIEIAtION ......c.oovvitiiiiieie ettt nas 16
157 Developinent Baiid ...cocosmmumiosinsiomvmsmns s s soaues s st i 17
L8 OVEIVIBW ......vviiiiiiiiiiie s coiiesaessecetseeesas e et s s e s smsasasse s esnee s nsa e et e et e e e s meen et 18
CHAPTER 2............ T T T 20
2. LITERATURE REVIEW.........ccoioiiiiiiiiiiiioiieeiieiiresieiiiessment s sssasssnessrsnesssnessanns 20
2.1 Identification of the Mathematically Gifted ..................covicvviiisiinniinn 20
2.2 Mathematically Gifted GirlS ..............ccccooiiiiiiiiiiiii e 25
2.3 Identification of Mathematically Gifted Students in New Zealand.................. 35
24T he Development Bt ..o s sk s s aonts 38
2 PACCRIETRIIN . v s, .ot i s e SO e PSSR R S e B A S 43
2.6 ADIREY GO .. cceimommunsnunsissiasmsesss i s s S35 SR A T 53
2. T CODCIUSION ... covemswnsoinssnsmmmsmmias sososses st it AR e s AR S A AN SRS AP 60
CHAPTER' 3 cciunanmasosssssinianassssnssispissassassasssssisssissisaisssssisssmsasimsisasaisscis 62
3. RESEARCH DESIGN ..ottt sane e e 62
3. IREEIIGEIION ..o csnniommimpinim e S R A B s S G s s 62
3.2 Data Collection Methods .............c..oooiiiiiiiiiiiiiiiii i, 63
3.3 Ethical CONSIEIAONS ...............occcoo oot 65
3.4 Reliability, Validity and Possible Limitations............................coccoeeiiiiiennnn 67
3 FLHOBRNONE o e e s s 69

D0 MNNSR0S 53 BSSE  ANHSHSGARHS SIS 70



vi

CHAPTER Qicsannineimiiimsmsissiaassimsosmiisisions " .71
i RERNTIETE o ottt it AR S A s s 71
4.1 Resnonss BEE ... oommanmnmonmmsmss s i e s 71

4.2 Identification of mathematically gifted students. ....................cooiiiiins 74

4.3 School policy on gifted and talented education. ..................cccoeiiiiiiiiiiiinens 77

44 ALY STORDINE 10, YORDY......c. ot i s skt e mmemssbismsis mikeros ot 80

4.5 Acceleration in Years 9 and 10................ccooooiiiiiiiii e, 86

4.6 Problems vth AEesiOiion. ...vummmermamnismms st 92

4. 7 ERher SUbJGCES BCORISIMEBIL ......cvnrvnsrsssnsmamssmsrrames S sain s RN AR Ho3 101

8 Dovelopment BaB ....cnmmiimmmanvirmmiansie s s s 101

4.9 Other provisions for gifted and talented mathematics students...................... 105
4.10 Enrichment/extension programs. ............c..ccoooiieiirinrmniniiieneeiecie i 106

A1 Gcneral COMMBRTE. i.vomommmuronsimmm e S s TS e P 107
CHAPTER S.iiscsisnsnimrsmmsimss el isaniss i s 118
5. CASE STUDIES OF THREE SECONDARY SCHOOLS..........cmumussssnseres 118
Nl SEREIGL B, .o cscvmoernnssiimiss oA oo S S PR oA o A NGB s 118

< F8 T L O T SRR PO S SO P S 121

O3 BMENOBL 0 ..o e A RS R RS N R S P e 126

R LT RSN AV WS S 129
CHAPTER 6............ ey oy A AR S ey e S A S R S A s ey 131
6. DISCUSSION AND CONCETISHON .. oisivmsiemisimsmsmimsismms gt 131
6.1 Identification of Gifted and Talented Students....................ccoiiiiiiiiinn, 131

6.2 School Policy on Gifted and Talented Students ......................... B T—— 131

6.3 Ability Gronpig M YOBE'D.... o eusisssimias s s rmersbiissssinsmsin s 133

.8 ACERIETRINGN o eonisiisumtioso e oS N A A S St 134

6.5 Developmient Bamid ... cosunasnrasinis s s s ek 136
R, T R SO S —r—— 137

6T Linplosfions BEThE BIIAY ... oo R s s 137

6.8 Implications for Further Research ............c..cuvicsimniomiorvasssismssssmssasions 138
BRI oo s o e e S aTbeages 139

BEEERBINIEEUS ..o s s s s shss s s shes s s s AR 141



vil

APPENIDICES.......coxcommsemmumnsssmsssss somrssossss sy s s s smsssen smns sy san s s s s sy asssss 153
Appendix 1: Questionnaire sent to Heads of Mathematics................................... 153
Appendix 2: Covering letter sent to Heads of Mathematics................................ 156

Appendix 3: Topics sent to Heads of Departments in schools for semi-structured
IIIERIVIBWWS ..ottt ettt 157

Appendix 4. American Grade Levels



viii

List of Tables
Table 3.1 Percentage of students receiving a scholarship pass. ... 26
Table 3.2 Percentage of students receiving an ‘A’ grade. .......... T — . s 27
Table 4.1 Respondents versus non-respondents by region. .............ccccceoiiinicniincen, 71
Table 4.2 Respondents versus non-respondents by decile rating. ......................cc......... 72
Table 4.3 Respondents versus non-respondents by school type. ..., 72
Table 4.4 Respondents versus non-respondents by single sex/co-ed. ...................ccve. 73
Table 4.5 Respondents versus non-respondents by school size. ... 73
Table 4.6 Identification of gifted students by school size...........cc.cocovviiiiiiiiiiiiiin, 74
Table 4.7 Identification of mathematically gifted students by decile rating. ................... 75
Table 4.8 Identification of mathematically gifted students by region. ........................... 76
Table 4.9 Identification of mathematically gifted students by school type. .................... 76
Table 4.10 Identification of mathematically gifted students by single sex/co-ed. ........... 4
Table 4.11 Policy on gifted and talented by school size. ... 78
Table 4.12 Policy on gifted and talented by decile rating. ..., 78
Table 4.13 Policy on gifted and talented by region. ..., 79
Table 4.14 Policy on gifted and talented by school type. ..............ccccoiiiiiin, 79
Table 4.15 Policy on gifted and talented by single sex/co-ed. ..............c.cocovieniiieninnnn. 80
Table 4.16 Ability grouping in Year 9..................... A R 80
Table 4.17 General ability grouping by school size...............ccoooeiiiiiiiiiniiiciin, 81
Table 4.18 Mathematical ability grouping by school size................c.cccooviviiiiiinnn. 81
Table 4.19 General ability grouping by decile rating.................cccooiiiiiiiiiiin. 82
Table 4.20 Mathematical ability grouping by decile rating............ U =S 82
Table 4.21 General ability grouping by r€gion..........c..ccccivimsieiciiviiinsiiimiisesassrsssssenss 83
Table 4.22 Mathematical ability grouping by region..................cccocociiiiiiii, 84
Table 4.23 General ability grouping by school type ..., 84
Table 4.24 Mathematical ability by school type .............cccooooiiiiiiiiiiiceecee 85
Table 4.25 General ability by single sex/co-ed....................cooooiiiiiiiiiiiiiieei 85
Table 4.26 Mathematical ability by single sex/co-ed................ccooociiiiiiiiiciiiieece, 86

Table 4.27 Number of students accelerated. ...................ccooviviiiieiiieiiieeeeeeeeeeeee 89



ix

Table4.28 Entry level to the accelerale PrOBIa, . ..o umsuessssssrmoasprsssasmssnssscsmsss 89
Table 4.29 Selection criteria for acceleration to School Certificate Mathematics. ......... 90
Table 4.30 Criteria for repeating School Certificate mathematics. .............................. 91
Table 4.31 Mathematics options available in the senior school .....................ccooee, 92
Table4.32 Problems With BOCRIEIREION: .. ouiusmenmisiimsmvion wasamsas s s AR s 93
Table 4.33 Subjects with whole class acceleration (2 20).............cccooiiiiiiiiiiiiinens 101
Table 4.34 Numbers of students involved in Development Band Certificate. ............... 102
Table 4.35 Selection criteria for the Development Band Certificate............................. 103

Table 4.36 Acceleration versus Development Band. ... 105





