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| of Treatments) and thie Wilcoxon Matched-Pairs Slgned-Ranks or Mann-Wlutney U test, Q E

that both programmes were effectxve in teaching ‘sets’ and in applymg the teaclu&

ABSTRACT
This study used a two-group, cross-over controlled experimental design to investigate whichi

training programme best succeeds in improving student performance in mathematics. In this

o mvestxga,xon two training pro grammes were compared both quantitatively and qualitatively in the

analysis of the results. The Malaysian ‘Creative Maths’ (a foreign programme) and the DET
‘Maths thie Easy Way’ (a local programme) were tested against each other in the teaching of

mathemaﬁcs basic sets theory using the small-group and whole;class teaching methods »

respectively. A sample of 40 students matched by age, sex, exposufe to/mathematics and the same

socxal background was selected by randomisation out of a populatxor' of 135 from ‘Rewutlwxle

Secondary School in Soweto to participate in this study. After selecticn students were divided
and assigned to two group§ of 20 participants each, termed control and experiment. Two
mathematics teachers from this school volunteered to serve as group-tutors in this experiment in
order to teach mathematics basic sets theory through these abovementioned programimes. They
were highly. quahﬁed and of the same age group, sex and teaching experlence APre-Testand
Post~Test 1 and 2 were all used as data gatheritg instruments. The quantxtanve/stat*stlcal data

gatherad were then analysed by means of Non-parametric tests - the Sign Test (Test 0{ ﬁect

were compzled analysed and matched against each other as averages within the respectw& Q “u(pys, e

However, ‘Creatlve M\chs (known as Tr‘unmg Programme E) was slightly mo

it was quahtatxvely proved that there were more positive perceptions held about ‘C
than ‘Maths the Easy Way' for improving student performance, i.e,, thé\

conceptualized as having a high potential for improving performance compared ¥

bl




v

ACKNOWLEDGEMENTS

1 wish to thank the Departments ani the people who have contributed tq:’ﬁy’s research project,
They are ... :
° The Educatlon Department, Umversny of ths Witwatersrand, in particular Dr Ray
| Basson for his supportive role as both supervisor and advisor during the entire period
of th%fs project, Iam indeed most grateful to him for his help in the initial stages of
- resea}v‘rch, for his advice and ideas concerning the data obtained, and for his careful
. - reading of the entire final draft of this research report. It was wonderful of him to do
’ " that.

" P Fridjohn in the Statistics Departmen{, University of the Witwatersrand, for his role
. and involvement in advising about the analysis of the meastrement data needed for this

research project. Indeed he was marvellous and helpful to me.
, A : .,

Patncxang forher outstandmg capablhty and efﬁcxency mtypma this research pr olect

[ ?,{/
R L
{ l]//
) sl 0
//,f' i to pamcxpate in the atudy I smcereiy thanL th»m and appreclate gredtly the
il i R
o / - were in makmg this study a success.
. /- . :
' }i/ —_ ~ Ly
i )
| ~
A !



\\\\\
i v v
\ |
S\ TABLE OF CONTENTS
% \ A
DECLARATION B : i
ABSTRACT ; i
Y ool
ACKNOWLEDGLMENTS o v
 TABLE OF CONTEN“‘S R : v
LIST OF ABBREVIATIONS | ' “ Vi
. LIST OF TABLES T o ix
o " LIST OF FIGURES . CX,
AN \ .

CHAPTER ONE SN | | 1

1. ° INTRODUCTION SR o 1

1.1 Purpose AW g \ 1

“1.2  Rationale ' N, ) BRI |
1.3 The Two Mathematics Training l’rogramn;as‘fof this Study 6

14 Propdsed Research Statement X‘\ ‘ ' o 8

1.5 Research Queétion;'s ‘ 5 : 8

1.6 Explanation of the Terms \ ‘ 9

CHAPTER2 o , o BN S S

i “g : K B &\\\\ w‘vo :
2, RESEARCH METHODOLOGY BN PRI &
« :
P o AN '

2.1 Quantitative Method . Yo 11
2.1.1 - Training of Participating-Teachers V N 12
2.1.2° Control of Variables . LR N 1y
2.1.3 - Research Sample oo ""\:\\ \\\_ L 14
2.1.4" Sampling Procedure - ; e 1 Y16
2.1.5 Matching Procedure/ ( ' ) N 17

. 216 Methods for Analysmg Statistical Data. S e
" ¥21.7 The Two-Group ross-Over Design e / 1\9\
2.1.8  The Criteria for this Study = \‘\M,ﬂ"‘< 22\,
. R Lo N




o
1
i
i
#
S
O 1
. S
i
.
i 7
i
¥
N )
e .
L0
A
; gl
o
H
<
gt
N
&y

: ‘ !;”
Q ,[ i
/
5
[
S b
219 ’l}ests‘“" ;
/ i f
4

2.23‘ Quahmm dMelhods

P22 ’Questxormaxres

2:2.2 Inte;rverS :
Co22 3/ Classroom Qbservation
CHAPTEE 3 :

¥ /

/
T3 LI’I‘ERATURE EEmW
‘3.1 Introductmn

v :"~ 3.2 ,l"he Small-Group and Big-Group | Model

321 Timetabling
'3.2,2 Staff Allocation
323 Venues
. 3.2.4 - Teacher and Student Preparatioti

3.3 Expleration of Small-Group Instruction

3.4 Themes Enhancing Performance

3.4.1 Developing Understanding

3.4.2 Language =

3.43  Realistic and Relevant Objectlves
3.44 Small-Group Sames )
3.4.5 Accuracy and Concenaratxon

7

3.5 Conclusion

. CHAPTER 4

&

S

4. RESULTS OF THIS STUDY ,, 5 .

4.1 Explarpation 7 o
4.2  Test of Effect oi: the Tx'eatmgnté .

4'.32\}\ Test of i)g‘gference Betweeé Treatments
CHAPTERS

5. DESCRIPTIVEDATA

5.1 . Observation of Group Classes

W
Ot
W
N
S
{
Y
|
i
ﬂ o

.22
23
24
24
25
27

27

28

202'

9
29

©30

34

v 34

34
34
34
35




]

14

)
&
3 \7 o ==z
ov W
i =
& @
R \1
gy "
v
o
=
iy |
o A
v i
i
P
! \
5 o Q

(o]

73

‘ 84 -

/ vii
5.2.;/ Questionnaires ;, 48
' 521 Student Questionnaire (Appendix H) o 48
| 522 Teacher Questionnaire (Appendix I) 51
f ‘ . ; R, . 5
8.3 Interviews N »/T*s«,\\ 52
| 53.1 Mathematics Teachers Interviews (AppendixJ) O \\. 52
j 5.3.2 DET Officials Interviews (Appendxx K) ‘*Q\ . ‘ ;\56
fHAPI?LR 6 ‘ 3\9
4 - CONCLUDING COMMENTS ABOUT THE MATHM\!IATICS
/ FROGRAMMES 59
Jlﬁl Introductlon. , 59
L6l On “Which’ Programme Do Students Perform Best in Mathematics: ;
g - “Creative Maths’ or “Maths the Basy Way’? 59
b 6.1.2" What Perceptions Are Held‘Ahout ‘Creative Maths’ in Comparisor
f\ o ' With ‘Maths the Easy Way for Improvmg Student Performance? - 59
c{;z Comments on the Research Quest;on. On ‘Whlch’ Programme Do Studems
f\ Peri’orm Bast in Mathematlcs, "Creatwe Maths or ‘Maths the D*lsy Way’? 59
‘6§f3 . Commenis on the Research Questmm V//hat Perceptions Are Hcid About
. - ‘Creative Maths® in Companvmz Wztb’ ‘Mdths the Easy Way’ for Impx ovmg
i Student l’erformance" o o 62
5 s B z Y i
“\l .gmf' cance cf ‘Cre'mve Mqth az’éﬁ ‘Maths the Ea;z,‘/i’Vay’ 63
2 ﬂ\‘ / . 7 ! E
6:5, Conc!usmn . L 7/’ ' 63
.REFERENCES . 7 65
- APERNDICES 4 : 71
'PRE-TEST AND POST-TESTS/
b3 ' Q

2




J

LIST OF ABBREVIATIONS
NGOS = Non-Governmental Orgénisations
“BSc , =, .~ Bachelor of Scienice ’
BEd = // Bachelor of Educatf;an
DET o= Department of Education and Training
TreatdientE . = ; The Experimental Group participating in the study
Iréatment c’ = The Control Groizp participating in the study
: : ™S = Tﬂird International Mathematics Study
- 2nded. = " Second Edition )[
| Q 3rded L= W , Third Bdifion l‘ﬁ
E’ ;Std. Dev. © po= Standard Deviation - |
]} Min. Vat, : = . % ¢ . Minimum Values ﬁ;“; @
! Max, Val. 5= Maximum Values - ‘“:
“ o e | 4 y‘i‘\‘
. X . 2
b
. I
; 0
B

3

4]

Ay

LX)

o

o



o

) ' LIST OF TABLES
Table 1: Mathematics Registration Statistics
- Table2: - Students Clhiosen to Participate in the ];i);:periment
Tat;le 3: o The Three-Group Design !
“Table ,4: Teacher-Student Advantages
Table §: The Two-Group Cross-OverDesxgn Involvmg the Experimental an‘d
, Control Groups W v
Table:6: Results of the Experiinent‘Under Treatments C and E, I}idystratting thg .
Scores of of the Pi e-Test and Post-Test {: LD T )
Ta@le 7: [~ "“\ Results ofthe szpenmem Under Treat\rfnent CandE, Iliustraimg the
o J( Scores of the Pre-Tesf and Post-Test 1 ‘
Table 8: ) Normal stmbution of the Test Scorea
 Table 9:>~ The Effect of Treatments CandE

/

Table 10: Students Responses io the Questxonnzure

" Table 11 Differ ences of'the Me,an Values .

[ad

&

sy

Q

Q

%

13

2,
\M,.)

16
20

;29

38




a

AT

%

Figure 1:
" Figure 2:
~Figure 3: -

“
- B}
D
[
70 a
]
N
54
o
o
o
7
B
i
0 =
W
I3} "

LIST OF FIGURES

Mathematis Scores
o Dot Patterns : ‘

" Schematic Representation of Comparing and Matching Student 53

Scores

/ f
- //»‘/
Vi
//,
¥l
v ff
7 4 )
5
t QA
n '
N g,
A
‘o
A
-
o
3
@ ~
] 1
20
5
2
.
W =]
Y ;
& -

@

53

60

&

Fa

et

AN}




AT

\‘\.‘./'—\/7

\(\-,f’/'

}/ o

W

' CHAPTER ONE

1. INTRODUCTION
1.1 Purpese

This study compared the teaching of mathematics based on ‘sets theory and concepts’ in

" _anexgerimentally controlled cross-over design of two mathematics programmes, namely ‘Creative

Maths’ (Malaysian) and ‘Maths the Easy Way” (DET). The’purposga- was to establish on “which’

programme do students perform best in mathematics, and what perceptions are held about these-

_» ~two mathematics programmes in comparison with each other for improvipg student performance.

1.2 Rationule

There were several reasons why this study was conducted. A

L

~ One, research based on'mathematics indicated that South African pupils always came last
out of a class of about half a million reenagers worldwide who took the Third International
M@thematics Study. South Africans notched up the lowest average marks in mathematics

compared with other countries. For example, in mathematics, the average South African score

» ., ‘was the same as, or worse than, the lowest 5% of scores in all but a handfui of the other 40

, countries.. The average South Affican Standard 7 student tested answered just 25% of the

mathematics questions correctly compared with world averages of 55%. It was felt that South
Affica was \bottom of the class with regard to mathematics ability and performance based on the

companson of these 41 countries given in Figure 1. "This survey claimed that South Africa was

’ among the world's worst in mathematics; that none of our Standard 7 pupils scored enough points

e to make i¢to the top quarter internationally and only 2% earned enough marks to put them in the

top half For this reason thxs situation ought to be improved by adoptmg a new curriculum or

testing foreign programmes agaxryst local programmes and estabhshmg in which programmes the

students would perform better. Krisch claims that if a proper grounding in mathematice’is not

received at primary school level, there was every likelihood of the children dropping mathematics
at h!gh school ('Ihe Star, 1997: 2). ‘

? Two, newspaper ‘news analysis’ articles by Gilian (Y?ze Sunday Times, 19@7 7) hold that
mare g:rls than boys wrote the matriculation examination in each province last year, but

proportionally fewer girls than boys passed. Fifty-six per cent of full-time candidates were female

4




Countfy ' » Average , Country Average

o o Score Scere

‘1. Singapore 643 21. Israel 522

2. Korea 607 22. Sweden 519

3. Japan o L 605 23. Germany 509

4, Hong Kong | | - 588 24, New Zealand- ) 508

S, Belgium (Flemish) 565 |25 England 506

) 6. C‘zekch Republic | ‘ - 564 26. Norway - 503
K o I 7. Slovak Republic o sar | 27. Denmark 502
8. Switzerland ) 545 28, United States 500

9. Netherlands 541 29. Scotland " 498

10. Slovenia -~ - 7 541 30. Latvia 493

11. Bulgaria 540 31. Spain y 487

12. Austria 530 |32.Tceland 487

13. France . . 538 33. Greece A ‘ 484

| 14. Bungary . L5y 34. Romania 1 4

h 15, Russxan Federatzon , 535 35, Lithuania 477

:: 16." Australza : 4330’ 36. Cypfus 474
17, Treladd " 527 |37 Portigal 454

‘ \’ - 1 18. Canada 5217 38 Iran 428 ¢
’ I 19. Belgium (French) i 526 39. Kuwait 392 B

20, Thailand | 522 |40.Columbia © 385

I _ 41. SOUTH AFRICA 354

' Figure 1: Mathemati¢s Scores

Source: The Star, 1987: 2 compiled by Fiona Kirisch, taken from TIMS,

and 50.2% passed; 44% were male and 58.5% passed. Generally it would seem amdngst other
subjects mathematics was of great concern in not producir;g good results; For example, Gilian
asserts that 23 in 100 full-time candtdates wrote smence last year compared with 80 in 100 who

© wrote biology. Natxonally, pupils scored well in these sub_;ects 67% passed science, and biology
§

e R L . ,‘ . : ,
2 ' . ' k . Lo
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* had a pass rate of over 60%. However, mathematlcs was not a hot favourite, There were B
problems in the pass ‘Tate. Only 41% cut of every 100 matriculatics. candidates wrote the
examination and jbst\l\,ss then half passed. This situation needed improvemenf through more
research work (The .S'fv\~day Times, 1997: 7). Overall, the national pass rate in 1996 ‘was 54.7%.

. Ranked in order of percentage pass rates were: North West 96.6; Westem Cape 80.2; Northem

:—;\\ «~Cape 74.1; Kwazulu Natal 61.8; Gauteng 60.6; Free State 51.1; Eastern Cape 49; Mpumalancra

47, 4; and Northern Province 38.8 (Sunday Times, 1997 7).
L Three, the investigativé mode in mathematics was either lacking or never sufficiently

explored. Students were not sufficiently enoouraged to investigate and discover ideas for

~t . themselves, to look for interesting, patterns and relationships, and to develop their own
; Y generalizations. New arili fascinaﬁng topics ought to be explored not solely for their mathematical
« value, bot also.because they stimulated interest and motivated students to put forth their best

eﬂ"orts This was because. of the need to teari mathematicc— successtully ano effectively. Thisneed

wasi eﬂected irthe beliefs to which mathematxcxans were committed: that there were fundamental
‘ IV mathematical concepts which could be 1sola ted and set forth with sharpness and clarity; that these
concepts when truly understood could pl ‘ovide powerfitl tools for extendmg knowledge; that
students of every level should be encouraged to actively pamcxpate ta think, to ques’oon, and to
segk understandmg, and that’concepts should be exciting and st'mnla\,mg m mathematios
classrooms, as stated by Clement et al,, 5 (1981:289).

. Four, the failure rate in mathematics classrooms in South Africa is appallmg Schoal

™y miathematics was identified as a gatekeeper that prevented many students from pursuing further
) edumtxon Mathemntlcs students found ther,iselves unable to cope with mathemancs and not able
o ) \ to doit after re;,;stratxon inthe pmmary and s °condary phases. This posed a very serious problem
{

4 because it would seem that mdeed there ‘were various factors in the education system that gave
~ riseto such problems. One of these maj or problems fay i in the teachmg of mathematics and hence
a7 U . thefailurerate, students underaclnevmg and poor performmxce in mflmernancs class rooms. Lund
- (1990: 1) claims that many of the Afncan pupﬂs who wrote t’ eir November matriculation

| exammatlon in 1983 will always recall that year as ‘the year of tea;s and disaster’. No more than
i 9 8 per cent of the 72 168 candidates who wrote matric aohleved m}nculanon exemptlon with

,,only 7 109 quahﬁung for umversxty adxm sion. Of the 25 350 students who wrote mathematics,

or\Iy 10 400, students obtamed clear passes and 14 950 failed. The latter ﬁgure was very shocking

Q . . ¢
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because it represented a very high proportion of unsuccessful students in mathematics. That was
why I decided to Undertake a study based on comparing mathematics training programmes"'which

would be crucial in relation to which programme best succeeded jn improving student

performance.- South Afiica as a country had many mathematics programmes used by NGOs and

many other organisations but it could not be said with accuracy how many of these programmes
were successful in improving student performance. The only way to find out is perhaps to
investigate the situation by conducting research.

Five, Ellerton and Clem°nts (1939: vm) assert that school mathematics in virtually all
countries around the world was iried in the balance and found wanting. Fundamental changes

were required and these were: a need for a reconceptuahsatxon of what school mathematics

_should be about (the ‘why”), what mathematics should be studied in schools (the *what’) and how

mathematics should be represented and assessed (the ‘how’). Several calls have been made
through research for school mathematics to reform its ways. - In South Afiica, many NGOs

including the present Ministry of Education have attempted to mount major programmes to

‘develop problem—solving curricula, activity-learning programmes and real-fife approaches, There

ha,sv always been a demand for greater learner understanding, greater involvement and greater
alg"iflity to apply concepts and skills outside the classroom. There was a great wish by both students
and teachers to achie\;e well in the learning and teaching of mathematics. But if one coulc\{\believe
various media reports from around the world ésserting that standards have fallen in the;tc\a\aching
and learning of mathematics, then all this was to no avail. While ths basis of such reports could
almost Be questioned, there could be little doubt that in many countries there was a massive public
dissatisfaction with school mathematics. Yet at the same time, there was a continuing covnviction
that mathematics was important.  Clearly, far-ré%,xching action was calied for and this research
serves to address such a need. ‘ o '
Six, ngdin‘s mathematics training programme was used succéssf'ully in Malaysia. It was

used to teach mathematics concepts and skills practically, creatively and productively. According

{to Nordin (1990: 21,0')‘this programme attracted over 10 000 underperforming students in*

" mathematics - 8 000 of these students (i.e., 80%) passed with distinctions or ‘A’ passes, 1 000

(i.e., 16%) of this total obtained ‘B’ passes, while the rest (1.e., 4%) attained clear passes and the
lowest-ranked student in this category scored 50%. This demqpstrated the effectiveness of the

programme, used for disadvantaged students with potential ‘in the rura areas of Malaysia, Nordin
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(1990: 145) also claxms that Jearning through small- frrou &t }as shown over 80% of

students attaining a level of achievement normally attamecs c~ :

f.xdema under large-group

iment with such foreign
programmes to determine how effective they could he it rmprovmg.:tfrdent performance locally.
That was basically the reason why ‘Creative Maths and ‘Ma‘r G the ‘Easy Way’ were compared
experimentally in this current study. The programme us::d by Nordin ir: ’\/Ialaysra was called
‘Creutive Maths’. The current study should be viewed and understood as the beginning of a wider
process aimed at improving the teaching and learﬂ.mg c:f nxathemancs in South Affica,.

The discussion and the reasons above constxtu&s thr: ra*m; :ale of ‘hrs current study. The
concerns presented thus were not new in the area of ma\‘h;}matrcs teaching and learning,
methodology and research. School mathematics has ber*n arong "L‘undmg preblem, and simplistic
solutions, formulated by politicians, education administsators, mt&matronal education afgenmes and

test experts, etc., were put in place by Nordin’s stiidy (199( d 143) Mathematu,s currrcula

developed in ‘advanced’ countries were translated, vu‘tual] Iy xutaci, 1o ‘devcalo*nnc7 gountries, as

Lif there was no doubt that the dlscrplme of mathematics was an entzrc]y }anvuaf’e- and culture-free

phenomenon Blanket procedural strategies for change, such as masterv Iearmng, core urnculurn
and ‘national assessment, were tried, and these succeeded only in exacerbdtmg the problem as
claimed by Ellerton and Clements (1989: 150). Subsequently and qtiite srmply, they meant that
students were still asked to learn things that they were not ready to learn and in whrch they had

never had any interest. - ; T

e

Greater use of external examinations and tests was always dppealmg to a section of the

~ public.as-one way of assuring that ‘the basics’ would be mastered, butthp truth of th4, matter was

that not all students could achieve this because the mathematlcs procrrammes used did not aIwavs
ensure thls On the one hand Aftican students, the majarity of whom came from the working

class, have not survived, Only a few have survrved and that group came from the middle-class,
who learned that they were the ‘chosen few and therrs was the prize, for. they could do
mathematics, arguably because the matheniatics was ‘theirs’ by design, The fact remains that the

reality of our current South Afrrcan situation is thdt the g :emment (and others elsewhere) want

improvement. in mathematrcs educatron Why‘7 It is because they seq thrs as lmportant to. 43

eronomrc growth and stabrhty, however they have httle 1dea about how to achievg this desired

m’ hvement There is, for example, a tendency to adop\‘ bnort-term solutions, oﬁen funded by
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a re-allocation of resources rather than addmonal education funding, and to apjlc)mt NUmerous

enquiries and committees (even though their recommendatxons were seldom 1mplerrented ina

coherent way). For example, Ellerton and Clements (1989: 152) assert that in March (1988) the

Minister responsible for tertiary education in Victoria, Australia, Mr Ian Cathie, acknowledged-

this point in relation to reporis on teacher education when hf’ opened a seminar conducted by the
Mathematical Association of Victoria. Often these prob]ems are common to mathematics teaching
in South Africa. ' ,U 4

By improving student performance in matliematics in general, mathematics education
would improve. Anappropriate actionto take now that performance in mathematics was at stake,
wotidd be; to conduct research of this nature, that is, research that tested foreign ﬁrogreirdmes

against local pfogrammes to determine how they compared in terms of improving pérformance.

" This process could take us on the route to success. For example, issues such as the need for the

‘supply of forelgn raatheimatics teachers and the declining pool of mathematlcs students could be
things of the past. In other words our local students would not be dxsadvantaged by factors such

as a needt «o mcrease the supply of qualifisd mathematics teachers or funding programmes that

would improve or allavxa.te this problem and others such as the dwindling numbers of mathematics « -

_students. Because this research was important ‘withir the context of this rationale, it was

conducted as planned. “Graham (1988: 119) and Hunting (19\\87: 29) are among those who argue

that time spent on mathematics is an important issue in access, success and improvement'in

‘matheinatics.

In cogc]usion, the idea in this section (i.e., rationale) was to state the reasons necessary

“for conducting this study concerned with comparing ‘Maths the Easy Way’ and ‘Creative Maths’

to determme which programme succeeded in improving student performance, and to establish

students perceptlons with regard to the eﬂ'xcacy of thede t two progranmimes.in Soweto schools.

1.3 ~The Two Mathomatics Training Pl'ogranlmes of this Study

This current study employed two mathematics training programmes, ‘Creative Maths’ and

. “Maths the Easy Way’, a«.Malaysian and a South African programme respectively. The former

programme is claimed to have the potential andwproven success to help under-achieving students
in mathematics basxc skills and concepts, to 1mprove and perform better. It was designed by a

mathemahcs educator Nordin (1990: 210), to address the problems of under-achievement and
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_ generate mathemancal enquiry ﬁom the Iearners <Tnxe hx 08l

,
poor performance in mathematics in Malaysia. It is described as a programme which was
adequate and successful in enriching and empowering mathematics students in their abilities of
cdmputing mathematical problems and situations, developing theni cognitively to think critically
inthe way they approached and solved mathematics-related problems. This Malaysian programme
involved mathematical activities aimed to increase siudent participation, motivation, inferest,

understanding and the meaning of mathematical concepts. The activities were directly related to

" the programme in the sense that they were not only accessible to mathematics learners during the

learning-teaching process but they allowed further challenges and were extendable; they called
upon studehts to make decisiohs that were relevant and consfructive and developed their
speculating, hypothesxsmg and testing powers, including their ability to ixterpret data based on
mathemdtlcs A teacher who used this kind of programme was expected to be a hard worker and
keen leamer capable of adoptmg al s his/her teaching that would

jvely and creative approaf'h

amme was adaptable to such diverse
teaching situations as ungraded schools individual or small-group teaching and even whole-class
teachmg However, smallel groups often worked more effectively together and allowed ample
chance for discussions. :

The latter progmmme was also of educational value to South Afiica. It was desi\g'ned to
" )

' hélp DET students to improve their mathematics skills, particularly those from disadvantaged

social backgrounds. Its strength.was found in its capability to change an Afifcan child's attitude

towards mathematics and to deepen his/her understanding of mathematics concepts. It promoted

"in, the learners the confidence and ability to be competent mathematical problem solvers.. It is

claimed to be successful in improving performance and abz lity to do mathematics. Itis, however,

structured én whole-class teaching with tasks or exercises given at the end of each chapter as part

of the application. These tasks were relevant to the content of each chapter and challengmg

They were arranged from the sxmple to the complex.

Both programmes were thoroughly studied beforehand and a section based on isets

4 concepts and theory was chosen for this study The tcachmg and learning that would take place

‘inthe experlment wor ‘ld be based on this content of mathematics. For purposes of this study both

prog& ammes ( ‘Creative Maths and ‘Maths the Easy Way’) were taught in‘the experiment using

the following Subject matter as the main task: Introduction to sets; Elements of sets; Set

notation; Using set symbols; Equal and unsqual sets; and Equivalent sets, This area constituted
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Unit One of both programmes. Unit Two covered Empty (null) sets; Subsets; Universal sets;
Venn diagrams; Intersection sets; Union of Sets; and Area on application of sets concepts,

It was on this common content that both programmes were taught and judged. This
judgement was based on their ‘efficacy’ with regard to the teaching of mathematics in the
classroom, The teachers used small-groups and the whole-class for ‘Creative Maths’ and “Maths
the Easy Way’ respectively. Although the content covered by both programmes may appear o
be the same. the approaches and activities used were totally different, i.e. the methodology was
not the same, including the acuvmes ‘The reason was because in an experiment partlcxpants and

the programimes compared should be m«estigated on similar grounds and condmons as suggested

by Balley (1978: 18). This should be unde:stqod as the basic reqmrement/ in any experiment.

“This study compares the pedagogv of "Creative Maths’ and ‘Math~ the Easy Way’ that is
different from each other and measured to estabhsh which programme ‘best succeeds to teach

mathemattcs basic sets theory, even when the syllabus on sets was of the same quality and

j/
i

quantity.

‘Q:n\“ : o /
X, i

14  Preposed Research Statement Y i

A modlﬁed CroSs-over expenmental des1g11 was: used in tes’ung which programme best .

" succeededin improving student performance in mathemat:cs In the experiment, two programmes

viz., ‘Creative Maths” and ‘Maths the Easy Way’ were compa\ed using sma11~group and whole-

* class teaching respectively. The dxfferences in pupils’ scores’ were measured recorded and

compared during the process of teaching and learning based on sets *heory and these dlﬁ‘erences

were aitributable to the difference in pedagogy i.e., small group (‘ Cre ‘uve Maths’) and whole-

class (‘Maths the Easy Way’) teaching,

1.5  Research Questions

151 On ‘Whihch’ Programme Do Students Perform Be\st in Mathematics: ‘Creative

Ry

Matks’ or ‘Maths the Easy Way’?
1.52 What Perceptions Are Held About ‘Creative Maths’ in Compamon With. ‘M‘lths
the Easy Way® for Improving Student Perform'mce"

e

f.l

i

T



1.6 Explanation of the Terms

1.6.1 A ‘Modified controlled cross-over design’ is a special method used in educational

- research for comparing student:performance based on two programmes. The pupils’ scores are

measured with respect to their groups i.e., control and experiment and thereafter compared, For
gxample the average score of the expenmental group (RO, X 0,) can be compared to that of the
ﬁrst control group (RO, X 0,) wherein "X" in both cases represents the expenmental treatment.
Smular!y‘ the average score of the second controf group (BOs X Oy) can be compared to that of -
the expeumental group and in this way suspect results’can be tested before any conclusions are
reached. The me‘thod was modified to suit the current study and it was a controlled experiment -
because in any experiment all conditions must be under strict control to ensure that all external

factors ares ehmmated that would threaten the results, as propounded by Sofomon (1949: 142} in

- his study. In the actual experiment there were only two groups, viz., the control and the .

expenment

1¥] S
3

1.6.2 ‘Smail-group teaching’ involves a process wherein the teacher deliberately withdraws
from hls/her role of being the focus of attention; mrec*mg all efforts towards studems taking
control of their own learning whereas in whole~group teaching’ students are passxve receivers

of knowledge, 'These abovementioned methods were used in the study to teach ‘sets’.

o y B i

1.6.3 ‘Student performauce is the way students would respond to questlons based on either
afest.or exammahon, usmg grades tc”establish "how well *hey have done, In this study it was
expe\,ted that both programmes ‘Creative Maths’ and ‘Maths theEasy Way™would have dxfferent

effects on studem performance. Performance can either be gcod average or bad

&

164 ‘Compared’ implies a situation in which two things are considered or judged in relation

to“each other with the aim of showing differences and similarities. It is in this manner that
“Creative Maths® and ‘Maths the Easy Way’ were judged. Students involved in both these

programmes are expected to be compared on the basxs of their grades in mathemattcs

. A»‘
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1.6,5 ‘Perceptions’ are beliefs or what pgoplé would think about ‘Creative Maths® in
s

coméarison with ‘Maths the Easy Way® for improving student performance in mathematics basic'

W

sets theory. Perception is thus a natural ability to notice and understand things.

TR

N
explained why it was important for the study to be conducted. Underlying the current study were
the two specificmain rese“arch qﬁestioﬁs that followed the broad research statement descfibed very
briefly, fqllowed by the explanation of the terms refated to this study. Reasons formed part of the
study rationale. The two research questions served as central questions in the study described
or explamed what the" researcher or study set out to do and, provided a clear focus of the

mvestxgatxon in this study Research questions in the study helped to clarify the research problem,

« In conclusion, this chapter has established the focus of this current study. Reasons were

that is, something that the researcher was interested in and wanted to mvestlgate, Unfarmhar'

tertis were listed and deﬁned I

a
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CHAPTER 2

2.  RESEARCH METHODOLOGY

""In educational research, methodology is described as the operational framework for
gathering and processing data (Durkheim, 1895: 25). ' This céfnparative study employed
quantitative \Ci,e. the controlfed experiment) and qualitative methods (represented by in-depth
interviews and observations of the learning environment and open—eﬁded questionnaires). Each

method is describedvvbelow.

v

)
2.1 Quantitative Method

Experimentation in social research is considered by Baxlcy (1978: 222) as an acceptabie

method of attempting to demonstrate the existence of a causal relationship between independent- .

and dependent variables. Whether or not the existence of a causal link between variables can
actually be empmoally demonstrated or proved is debatable, the logic of experimentation being

a matter based on the premise that i/ is possible to establish causality.

, In this study causality was established by proposing the two causal hypotheses stated.in,
sub-section 1.5. These hypotheses guide the study.” Bailey (1978: 223) claims that any causal

hypothesis states that the iridependent variable causes change in the dependent (effect) variable.

In this study the two causal hypotb_éses were used in measuring the dependent‘ variable by

- introducing the independent variable (pedagogy) and initially remeasuring the dependent variable

(Post-Test 1) to determine the possibility of the resultant change in its value. This procedure was

done cychcally However, that the degree of certainty with which changes in the ‘before’ and

. ‘after’ measures of the dependent variable could be attributed to the tests stimuli is something that

depends o' the ‘degree of closure in the experiment, described as the extent tc which the
researcher is ableto control the relevant variable or those variables assumed to.be relevant, as
Balley asserts (1978: 226). By instituting strict control critical research faciors were isolated.
In this study, four forms of control were applied, that is, control of the composition of
experimental and control groups, control of the Pre-Test and two Post-Tests, including the level

of measuretnent essentlal to measure values of the independent vanable controt over the

* environment in which the expenment was set up, and control over the independent (causa!)

variables. These controls served to preserve the xntegnty of this study and that the investigation




2.1.1 Traiging of Participating Teachers
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remained scientifically respectable by ensuring a rigorous design and strict administrative control
management accnracy. In this study, generalisations were drawn from 40 students to a wider
population, employing laws of probability, at the same time, guarding against picking out
‘exceptions to-the rule’, and incorporating sorhe measure of randomness in the selection of the

study sample, i.e., block-pairing participants according to predeterrnined variables.

Two qualified mathematics teachers of the same age group, sex, exposure to mathematics
and. social background were selected from ‘Rewutlwile’ school and trained to teach the
experimental and control groups.of the experiment. This training was aimed at preparing and-~
orgamamg these mathematlcs teaf,hers for the syllabus and course material to be taught through
‘Creatlve Maths’ and ‘Maths the Easy Way’, using the smail-group and whole—class approach
respectively, so that a high standard of teaching could be maintairied, Step by step training was

given to each mathematics teacher to ensure that each knew and understood what would be

* expected of him with regard to the method of teaching mathematics ‘sets concepts and theory’(i.e.

basic maths concepts) to both groups in the experiment. This training tock the two full months

| of September and October, 1994, It was done for five days, each week, for two hours.

Aﬂ:emoons were set aside for this purpose so that the training would not interfere with the normal
school periods of teaching and learning including other activities. Both trainees had BSc and BEd ‘
-+ degrees, were of the same age, sex, experience, social background, and were brought up and
resided in Soweto o , : R
A The trauung involved specific procedures of teaching through each mathematics
programmer Tra.nmg was dominated by-demonstrations and discussions, including clarification

and repetition of action. The trainees were from time to time asked to practise and‘to do the steps

over.and over again. This practice gave them a lot of confidence in the task they would be faced -

w1t‘1 A lot of concentrat ion was eypected ﬁom them and the steps were practical ond
corresponded exactly with the eight items of the main syllabus tabe taught. The syllabus covered
sets concepts and theory 1'to 8, divided into Unit One (concepts 1 - 4) and Unit Two (concepts
5 - 8). Refer to Appendix A which shows a detailed outline of the structure of the training

© programmes.

{
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With regard to this training procedure, the trainer (the researcher), first demonstrated the
teaching of concepts 1 to 4. This de}nonstration covered both maths programmes, i.e., “‘Creative
Maths’ and ‘“Maths the Easy Way®." Thereafter both trainees psactised the procedures before the

- actual d’emonStrations. Subsequently they would be assessed by the trainer. Similarly concepts
5 to 8 were demonstrated to both trainees, one at a time until they felt confident. Throughout,
) any problems arising were pointed out and resolved. This trammg was practlcal and met the

"teachmg prescriptions contained in ‘Creative Maths and ‘“Maths the Easy Way’.

-, Early in January 1995 both mathematics te4 phers were reminded of their commitment and

invited to attend final practz"e-demonstratlon sessions which took a week to complete with apilot

group chosen p.rec:se,ly for this purpose from the neighbouring school situated three kilometres
from ‘Rewutlwile’, the school in which the actual invesﬁghion of the study was carried out. In

February 1995 the actual teaching with the participating groups commenced.

2.1.2 Controkof Variables

Certain variables had to be Sontrolled, although it is never 100% possible to exercise -

complete coutrol over the environment within which the experiment is- conducted according to

Iongitudinal studies in soclal r°se,;rch (Bailey, 1978 7).

2:1.2.1 Students were matched according to their grade levels and Pre-Test scbres before being

randomly assigned by placement to the Experimental- or Control group.

2.1.2.2 Each stude/nt from the same group was tdught different paxts of the same mathematxcs
baqxr sets ihvory prescribed in ‘CreatweMaths and, ‘Ma;hs the Easy Way’, and each was
taught b‘( bothteachersto control the ‘Hawthome (nove]ty) eﬁ'ect described byDowan

(1967: 2" ) as an improvement in performance consequent upon pammpa’aon in an

o experiment and mdepenq:?nt of other factors, presumed to be mediated by motivational
changes. In the actual.\?xb\eriment the level of measurement attained was ordinal, as

explained in 2.1.5.

'2.1.2.3 The ‘teacher-effect’ indicated hy the level of the teacher's mterest abxhty and motivation

¢ “in the content was evenly spread amongst the sample since each teacher had the

i
1

it

[/

WY
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T apportunity of teaching both groups, and had the same qualifications and experience in
teaching mathematics in DET schools situated in Soweto.
2 1.2, 4Bcth the Pre-Test and Post-Tests administeréd to each <tudent iri the experiment were

sdennca{ in quahty and composxnon No dxscrepancxes were allowed in their selection,

smce they were recently constructed and standardised; they were valid tests; and they

Cat N were appropnate to grade 9 cogmtwe fevel. Vahdxty is about the truthfulness of a test.

< SR

A prdcedure called ‘conicurrent vahdlty was employed to establish the validity of the tests

o

- uged in the experiment, * LA ' ' »

1
“ “ A

Ii the measures to control t‘us study’ o variables were strictly applied, it implies that any

sxgmﬁcant changa between the Pre-Test and the Post~Te:>ts would be'att{ Tred to the methods

QC)
b

C of teac}jmg used in the maths programmes ‘Creative Maths or ‘Maths the Easy Way’. The ‘
« mvesuga\or strove to ¥ ontrol all variables that could affect the re‘at:onshxp between the specxﬁed
B CASEE md-eﬁ‘ect w.nables if not controlled. - The aim was to provide data that were valid and
rehabl for statistical analysis. Thls research is expected to be protected by parametric limitations.
As af esult the research safnple was matched alorig pamcuiax parameters defined on p.13, sub-

sectxon 2. 1....1

.m
i

o
A

2 1. 3r Research Sample ,

© . An attempt was made {o select the sample randomly by replacemmt “This sa;nple, was |
drawn from a sampling frame ‘that did nof of itself introduce 2 bias relevant to the subject of
inquiry. Students ir this sample were matched by their age, sex, exposure 10 mathematics and *

301,131 backgrounds, Seiectlomwas dorxe from a pool of 135 students aged 15 years and regxstered

o tor mathematxcs in ‘Rewuﬂwx!e becondary School The registration statistics as at 14 January

1995 are mdlcated in ‘Table 1 below. Forty students currently reglstered at ‘Re\wtlwde were
chosen by n.ndomxsatxon. Fxrst randomxsatxon was preferable in ﬂ'ns study becausé it ensuréd
greater hkﬂhhood of equivalence, i.2., of apportioning out between the eapenmentai and control
groups of any other factors of the subgect that mxght concewably affect the expenmental VaﬂabIea
in which the researcher was mterested Cohen and Manion (1980: 191) suggest thﬁt

B randormsatmn is one way. of controllmg for exiraneous variables. Secondly, it was thc.;gt}t that

© £ o

Ry
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randomisation would be a suitable method for choosing a simple random sample from a larger

group, i.e., 40 students chosen from 135 students. Twenty students were randomly assigned to

‘Tre:atmentsf Cand E respectively so that each possible sample of that size could have the same

chance of being selected. Each subject in the sample was equally likely to receive each of the
he necess1t y for randomisation in controlled experiments was first pointed out by
Fisher’ '(1935:; 1) kx the context of comparative trials, Hift (1962: 35) describes what was ..
arcomphshed by the xandom assignment of treatments to subjects as “ensuring that neither our
personal idiosyncr asxes\\\ nior our lack of balanced judgement has entered into the construction
of the different tre ment groups ., and that it removed the danger inherent in allocation based
upon personal Judgement, that believing we may be biassed to exclude it and that in so doing we
may over compensate by ‘leaning over backward’ and thus introduce a lack of balance from the

other divectio

B

n”. The sample was'reasonably large to enable more accurate predictions.

P

TABLE 1: MATHEMATICS REGISTRATION STATISTICS

Total” Gender Language Group
Age No. of
¢ o s Students Male,.,;‘ Female Zulu Sotho Tswana
|15 135 75 | 60 50 33 52

Nl ) ‘
‘ In this study it was decided that since the sample of approximately 30 per ceént of the \
students was chosen at random, it would represent a suitable population of studems who belonged
to the working-class spectrum and were registéred for mathematicsina DET school. This school
was situated in Soweto within a reasonable wali\mg distance for partlcnpants As a tesult no’

transport problems were antlc:pated The school was widcly known for its discipline and strong

* culture of learmng and it was amongst the few that were not affected by chalk-downs and boyrotts -

in the 1980s, It was for thesereasons that this study Was conducted in this school. In theipast
nobody had ever gone to the school to conduct research on any area and the school had been
pvanting this to take place so that teachers would be able to measure the quality of their teaching.
In fact this research came at the right time to this school.

Two /qualiﬁe\,d teachers who received training on ‘Creative Maths’ and ‘Maths the Easy

. Way’ methodology were responsible for teaching two groups of 20 students each, ‘block-paired’

into the experimental and control groups. These groups would be taught mathematics on ‘sets

o
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concepts and theory’, Unit One based on ‘sets concepts and theory’ 1 to 4 would be taught first
according tc ‘Creative Maths’ and ‘Maths the Easy Way’, simultaneously. Thereafter students
would be crossed-over and receive instruction on Unit Two, covering ‘sets concepts and theory’
5 to 8. A Pre-Test would be administered to both the control and experiment simultaneously
before any teaching, followed by Post-Test 1 and 2 administered at intervals at the end of the
tgaéﬁing of Unit One and Unit Two respectively. Appendix B represents the student records and

statistical data of the Pre-Test.

{1
RE

2.1.4 Sampling Procedure

i

In choosing the research sample, special letters (see Appendix G) were written to each

mathematics student inviting him/her to participate in the study, Reasons were fully stated why -

the study was important and why they should. participate. - The principal of the school also
confronted the group of students and explained why participating was necessary. The nature of

the study, the length of study, the venue, the frequency of participation and the role students were

expected to play were all explained and discussed. Some of the letters were sent to-the parents

requesting them to allow and encourage their children to participate in this study. There were only
40 replies received of positive responses and this represented a suitable number of students who

would be part of the sample, Table 2 shows student participation,

TABLE 2: STUDENTS CHOSEN TO PARTICIPATE IN THE EXPERIMENT

" Number of Respondents Gender Language Groups
‘Yes’ ‘No’ ’ {1
A Answers | Neutral Answers | Male Fema}e Zulu Sotho | Tswana
40 48 37 20 20 10 135 17
| Total: 125 b

It is important to note there were 48 students with neutral answers and 37 students with
‘no’ answers. All efforts were made to obtain this sample, however, it cruld be argued that since
the investigator directly/indirectly urged students to participate in this current study, through the
' principal, teachers and parents, this may contribute to an ‘expectancy effect’, This implies that

-the researcher’s expectations might affect the results of the experiment. Additionally, since the
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researcher's influence was exercised before the selection of'the sarnple and grouping of students,

it might be possible for the researcher's intervention in the experiment to influence results when
one group, usually the experimental, becomes aware of the experimenter's expectations, that is,

" after placement of individuals to experimerrté.l and control groups (R.osenthal and Jacobson, 1966:
115). Lastly it could be argued that this sample was selected differentially since participants were
’iy‘randomized, matched and volunteered to participate in the-study. For this work to be undertaken
successfully, it needed the co-operation and support of all parties concerned. Without their
support this study would indeed not have been possible. Transiating some of'the letters into Zulu,
Sotho and Tswana lessened thé probiems that could have been envisaged in them comprehending

° o English, .

2.1.5 Matcﬁing Procedure )

The method of randomised bloci(s, i.e., block-pairing of participants as suggested by
Tuckman (1978: 441)‘wa,s carefully employed in the selection procedure. This méans that
individuals in the study were ‘paired’ according to certain predetermined variables, namely gender,
age, ability and knowiedge of ma’rhematics (exposure) and social background. Each separate
matched-pair wag then randomisedﬂto either the Experimental or Control group hy replacement.
o © This procedurﬁ was followed {0 ensure that a suitable sample was chosen for this study and that’

condmons rJt a cross-over design were met,

G e =

S Teo tudent scores were exprnssed 1 percentages and averages worked out accordmg to the

o

total number of‘ items responded to correctly, expressed over the overall total of i items expected

o to be auswered The scores were obtamed from'the Pre—Test and Post-Test 1 and 2. The Pre-

e Test was wr;tten before the commencement of any teaching. Thereafter it was marked, checked

o

d an% recheclcf*d by the mar kers {1 e t“e m“themaucs teachers) and then percentages and averages

’ " were calculated The I’ost-"‘ests were wn*ten one ata time at intervals, only after a lengthy

s . period of treatment Both tests served as instruments in dPtermlmng student performange in \’
Y ’

007 matlu,matlds Percemages and average scores of individuals were then matched within their

e

,,..jﬁ:«“»‘*é/"’»i gx OUpS at only one grade level Compancrms were diawn from thrs matchmg and the results were

{ge '~‘gores per individual student and the sum—total average scores of Post-Test 1 and 2 with

LT ealh other and ﬁ)rther matchmg them to the Pre—Test It is for these réasons matching was
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important as a means of comparing results based purely on student averages and means per area

taught and tested. It was assumed that it is on these grounds that the research guestions weuld

" be assessed if and only if student scores were miatched and ordered according to grade levels and

the rélative siZes of an increase or change in improving student performance in the teaching of

mathematics ‘sets theory and concepts through ‘Creative Maths and “Maths the Easy Way’,
usmg smali»group and whole-class teaching methods The level of measurement attained as such

was ordinal because the differences between mdmdual student scores were interpreted accordmg

to their direction and relative size of changes in scores of other students within the same grade,,

level (that is first pair, second palr up to the twentieth pair) out of 40 volunteers of the sampl

“ ¢ was riot cardmal

It must be noted that developing such research instruments within tfus framework of
mterpretmg results was riot an easy task. These instruments requirad careful development and did

not necessanly spring to hand in a perfect form They were fully adapted to the pamcular

~ investigative task. For example, ali formal-texts on research methods mention the desxrabxhty of /=

a “pilot study because that is one way of honing the research instruments to, thcxr particular task.

Thus trymg out a research instrument on a sample of respondents with sxm:lar characteristics to

those of the intended target/survey population may for instance quickly and reasonably reveal gaps |

in the logical sequence of testing or questioning, or the incomprehensibility to the respondents of
the wording usedt This also applied to other data-gathering instruments used in this current. study
(questionnaires and interviews), All research instruments employed in this study were first tried
out with other students belongmg\to the nelghbourmg schoais around Soweto outside the school
used in thxs study and not with the actual sample selected for purposes of the current expenment

The aim was to determine thexr effectiveness and find loopholes first, before they could be apphed

1o the actual sample of this current study Itwasa necessary step, taken as part of planmm7 the

research, ~ . N : cat

Aﬁ“(long sessions of testing and retestmg pupils who belong to schools around Soweto

. using the P &Test and the two Post-Tests desxgned forshie actual experiment indicated the same

nature of results bafed on individuals scores of parttcxpants were obtained. This implies that there

_was validity in the tests that could be attributed to the degree to which what was measured

* corresponded with other independent measures obtained by different research fools. Toan extent

g
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they were reliable owing to the extent to which the same results were obtainable when a different

group was tested (Henwood &t al., 1992: 97).

2.1.6 Methods for Analysing Statistical Data

Having considered the problems of internal validity, ihe instruments for analysing statistical

data were carefiilly selected. Non-parametric statistical procedures were employed for analysis k

of performance data generated by the comparative study because the sample was not large enough
and these tests provide a suitable method for comparing gain scores as a way to determine the
effects the maths progranunes have on the teaching of basic sets theory (Siegel, 1956: 76). The
study used: M

" 2.1.6.1 The Sign Test: to establish the direction of the differences within-pairs exposed to the

alternative forms of teaching, i.e., small-group versus whoie-class (Siegel, 1956: 68).

2.1.6.2 The Wi l( oxl‘(n Matched -Pairs Sign-Rank Test: to test the relative magnitude of within-
. pair differences at a particular grade level (Siegel, 1956: 75).
Everything possible was done to prepare for the event fo be observed in the experiment,
e " '

namely two contrasting pedagogies (small-group and whole-class) in the teaching of mathematics.

Thesz instruments above were chosen to adjudicate the respective efficacy of one programme in

relation to another, Both tests were vital in analysing statistical data in the study.

2.1.7 The Two-Group Cross-Over Design
According to Verhonick and Seaman (1978: 30)vthé concept and purpose of design in
research methodolegy is understoéd as the pla, strategy and structure’of conducting a research
project, providing the overall framework for collecting data and a format for the detailed steps in
the study that always depended upon the broad statement of the problem. See section 1.4
The design for this cusrent study is similar to the one adoéted by Solomon (1949; 137) in

" his study The only difference is that he uses a Three-Group design without crossing-over the

subjects in his sample whereas this study used a Two-Group Cross-Over design in the expenment

whereby the subjects in the Experxmental and Control groups were crossed over. The idea here
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was to obtain more reliable and effective results by simply switching over the subjects in their
respective groups. A Three-Group design provides all that the Pre-Test/Post-Test Control Group
design does by the way of control, but in addition, it enables the researcher to test further whether
the Pre-Test exercised any significant influence on the overall performance in the Post-Test
situation, so is the two-group cross-over design. But, instead of having to stop at that particular
point of the Post-Test situation, it went further to provids an opportunity to the researcher of
crossing his/her subjects in their respective groups and giving them a further treatment followed
by a Post-Test situation, i.e., a stage or level that would enable results‘(scores) to be comparéd
and within—pkiﬁr differences to be drawn in terms of direction and relative magnitugie. It is argued
that this current study adopted a more reliable method in the design that was likelji to bring more
effective and valid results than in Solomon's case/situation.

Suppose, for example, if was founc\llibat the average score of the experimenteﬂ group (i.e.,
Pre-Test) (see top line in Table 3 below) was significantly greater than; that of the first control
group (i.e, Post-Test 1). Could it be concluded that this effect was entirely due to the
experimental treatment X, or could it possibly have resulted from anincreased sensitisation among

“the experimental subjects as a result of the Pre-Test? The average score of the second control

- group (bottom line) enabled us to test our suspicion, Ifthe average score of the second confroif
¥ v group (i.e;, Post-Test 2) was also significantly greater than that of the first control group, then it

. would be safe to conclude that the Pre-Test itself did not exercise any sensitising effect upon the

experimental subjects. In the research, Harvey and Cooper (1978: 14) tested for a Pre-Test .
se;;sitisatiqu effect on the second, third and fourth year jlmior school pupifs randomly assigned
to experimental and control groups-in a Solomon three-group design. The results provided
-conclusive proof of a lack of Pre~-Test sensitisatidn. Note that this explanation above does not
necessarily represent the actual comparison in this study, A slightly different approach was

followed,

"TABLE 3: . THE THREEL-GROUP DESIGN

Experimentaf (Pre-Test) RO, X0,  (Top Iiné)
1st Contro} (Post-Test 1) | RO, X0,  (Middieline).
2nd Control (Post-Test 2) | R0O; X0,  (Bottom line)
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In the current study, the Pre-Test and two Post-Tests were the key elements used in the

two-group cross-over design to determine the effect of the increase or drop in the rate of student

performance. The Pre-Test was administered to the experimental and control groups first, before .

the first treatment was applied. The average scores of these two groups were then calculated and
compared with the average scores of the first and second tests. In other words Post-Test 1 was
administered to the groups at the end of the first treatment period. Post-Test 2 was administered

at the end of the second treatment period. The 2verage scores of the groups. of the first treatment

e

: period were then calculated on the basis of irection of within-pairs differences as well as the
relative magnitude of withinQpair differences. So'were the average scores ofthe second treatment

situation. The effect in the teaching of mathematics ‘sets concepis.and theory’ in ‘Creative Maths’

and ‘Maths the Easy Way’ could result in either an increase or a drop in performanoce of the-

expéﬁmeq;al group compared with the control group. Even if it was the case that the groups
above were crosseéd over at some point in the experiment this ‘effect’ described as the change in
performance would still be judged on the basis of whether it was an increase or a drop. Further

coraparison involved compéring the average scores of Post-Test 1 with those of the Pre-Test

followed by combaring the average scores of Post-Test 2 with those of the Pre-T&st, a particular,

situation wherein the Pre-Test was regarded as the experiment and Post-Test 1 and 2 served as
1% and 2* control respectively. Ifthe average scores of the Post-Test 1 were significantly greater
than those of the Pre-Test at the end of the first treatment périjod, this situation would be tested
further by administering Post-Test 2 at the end of the second treatment period. ‘The average
scores of Post-Test 2 would alsb be compared to those of the Pre-Test. Thus if the results of
Post-Test 1 indicated an increase and those of Post-Test 2 a further increase then it would be
concluded that the ‘effect’ of an increase in performance was due to the teaching of mathematics
‘sets concepts and tﬁeoxy’ to the groups involved; and ifit was further observed that there was
a significant difference in”perforlmance between the sample groups in terms of Post-Test 1 and 2
situations due to the former scores being greater than the lattéf scores, then it would be safe to

say that ‘Creative Maths’ was better in comparison with “Maths the Easy Way’ in the experiment,

This would lead to the idea that the ‘Creative Maths® programme improved student performance -

best when compared with ‘Maths the Easy Way'. It was thought that students would perform best
in *Creative Maths’ in comparison with “Maths the Easy Way’. Refer to Table 4 which provides

the picture of how this study design was executed in the actual experiment. However, the
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e possibilify of the programmes not clearly showing any great significant difference should not be

ruted out. Anything can be possible in an experiment of this nature.
In this study the scores were not slightly higher to enable the researcher to make the

o Y . s . .
statistical claim that one programme was better than the other in improving performance.

i
2.1.8 The Criteria for this Study

o

For purpesés of this study certain criteria were employed by which the results would be

tested. These criteria were suggested by Leedy {1989: 83) and Zolkov (1986 96) for purposes

of social research and are dlscuss)ed below:

0

“2.1.8.1 Replicatim;f: This study is able to be replicated by any competent researcher, i.e. its

problem could be redressed collecting the data under the same circumstances and within
the identical parameters in order to achieve results comparable to those secured in the
replicated study. ‘

! Y

"2.1.8.2 Measurement: Data in this cugrent study were susceptible to measurement, however,

althoughj’ this is usually accomplished ézisiiy in the natural sciences, it was not that easy

with the [current study. The process wiich mvolved quantlfymg, measuring and evaluatmg ﬂ

critical }actors was difficult and challenging.. Generally in- the humanmes and social

sciences, measurement can never be as precise as in the natural sciences.

)

2.1.8.3 Control: Threats to internal and extemai validity were controlled. This control enabled

this studyz‘to be condueted within an area sealed-off by given paramemc limitations; th's\

helped isolate all factors cntxcal to the study, and ensured rephcatlon and consxstency

. within the devzgn “a

o o [ 9

2.1.9 Tesis e

in research either pararetric or nos-parametric tests can be used dependmcI ori fhe study

objecnves Sxegel (1956; 19) isof the opinion that parametrtc tests are more powerful than non-

parametric tests, and should be used preferably but with caution to meet all condxtxons of a

- particular statlstlcal model. This lmphes its condmons must be satisfied before any conhdence can
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be placed in any probebility statement as obtained by its employment In addition the model and
the measurement requirement must specify those condmons as clearly as possible.

Additional instruments employed in this study were the Pre-Test and Post-Test 1 and 2.

They were expected to be reliable and consistent, after they were validated with former grade 9

groups of nexghbourmg schools in Sowetc, for research purposes. Bailey (1978: 73) and Cates
(1985: 124) assert that reliability refero to the consistency with which an instrument produces

equivalent scores whether administered twice to the same subject or to two subjects of equivalent

talent and experience, in other words measurement does not change when the measured concept

remains constant iri value. The tests were expected to be valid, that is, they measured what they

claimed to measure (Kerlinger, 1986: 417). The validity of a méasuring instrument is described
by Feﬂtrz et al., (1976: 168) as the extent to which differences in scores on it reflect true
difference among individuals on the charactenstxcs we seek to measure, rather than constant or
random errors. It is also important to point out that reliability of the tests was obtained by ‘test-

retest reliability’ procedure whereas their validity was abtained by “concurrent validity’ procedure

- with a pilot group of Soweto schools, done earlier. The write-up of results in this study was

- guided by statisticians in the Department of Statistics, University of the Witwatersrand.

2.2 Quamatwe Methods

Quahtatxve methocs were decided upm because the focus and objectives of the
investigation were already very clear. They were preferable in practice because the investigator
found them very suitable for collecting data and had cumulative expertise in them The methods
above were employed to supplement the quantitative: method discussed in this current study.
Their pusposes were to tailor the gub]ect of this study and to provide further information helpﬁll
in the interpretation of the measurement data obtamed using well-tried research téchniques and
procedures This current study ug it three methods namely, open-ended questionnaires, in depth
mtervxews and classroom observatxon on the learning environment. In other wprds this study
encompassed multiple sources of data collection (tmangu{atlen) as a means of dealing with

variability, as asserted by Henwood et al., (199 2,,99). »’F‘ve reason was because tnangulatmn was

A

able to provide a validity check on variability, Fmdings in the study were meant to be descriptive

*and 1nterpi'etive Within this context the investigator's aim was to generalize from the research

sample to a wxder populatxon, using thedaws of probabxhty The results obtained through the
7,

44
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methods above were not subjected to statistical analysis since they were intended only to inform

this comparative study. What was done in this section is described below. "

4 2 2 1 Questmnnazres

Open-ended questmnnalres were adrmrustered to students participating in this study to

stermine their attitudes to the teachmg of mathematics ‘sets concepts and theory’ through

' -‘Creatwe Maths” and ‘Maths the Easy Way’ using the small—gmup and ‘whole-class approach
, respectwely as well assmathematics teachers participating in the study to determine their opxmo ns

about which progr amme 1mproves student performance in mathematics, i.e., ‘Creative Maths and

‘Maths the Eastay It was believed that by gathering questionnaire data on the teachmg of
mathvematlcs,, sets concepts and theory’ through ‘Creative Maths’ and ‘Maths the Easy Way’, it

would assist in establishirg answers to the two main research questions restated as:

2.2.1.1 On “Which’ Programme Do Students Pexform Best in Mathematws ‘Creative Maths’ or
“Maths the Easy Way ?

2. 2 1. 2 WhatPerceptlons Are Held About ‘Creative Maths’ in Co*npanson With ‘Maths the Easy
Way® for Improvmg Student Pezfoxmance?
. . o ] Lo
Refer to Appendices H and Ifor the questionnaires used in the study. The data emanating from

the questionnaires were analysed to,provide answers to the research questions.

2.2.2 Taterviews
Interviews were: conducted in addition with the two mathematics teachers and DET
officials to determine theirattitudes towardsthe two maths programmes, namely “Creative Maths’

and ‘Maths the Easy Way’ to deterrmine ‘which” improves student performance? In the study the

teaching of mathematics was based on whether or not student performance was improved usmg

the twc maths progrannnes Refer to Appendlces Jand X for the i mterwews used in thzs current

study The data. conung from these interviews were thoroughly analysed and it was believed it

~ would count very much in detemumng ‘which’ programme improved student p‘g‘prformance in the

experiment?




t
(&4

2.2.3 Ciasoroom CObservation

~ The teaching of the mathematics syllabus based on sets and occurring through ‘Creative
Maths’ and “Maths the Easy Way’ vzfas observed using on-the—spot observaticn as claimed by
Scriven (1967: 5). The aim was to compare these two training programmes on the basis of their
sfrength to iﬁprove student perforrnance when small-group and whole-class teaching methods
were employed Each learning-teaching environment would be des"ribed 6n the basis of what it

does with reference to lmprovmg perfmrmance in Maths basic sets theory, 1aught through small-

groups and whole-class pedagogles This observatxon of both methods of teaching was carried

" ‘out to describe the learning environment and how learners mteracted]wnh one another as well as

with their teachers in their respective groups assigned to them at the beginning of the experiment
Student performance would be the main focus in relation to how it is aﬁ’ected and influenced by
these methods of teaching (small—group and whole-class). ‘

These data-gathering methods formed important components of fieldwork to this study.

They helped the investigator in interacting with the enviroiment within which the experiment was

set and conducted and thhm whxch the actual teaching: of mathematics “sets concepts and theory’
occurred. <Each method was amved at collectmg data consxdered relevant and suitable to address

the overall proposed research problem mentioned in section 1.4 and to make available the kind

of data thac "would enable thestudy to provide concrete answers to the research questions

//

appeayng in sub-sections 1.5.2 and 1.5.3 of this study. Ttisalso important to mention that for
both{n\terverS and questionnaires'various dates and times were arranged with the respondents
first land in each case the purpose of the exercise was explamed Both mterwews and
questionnaires were conducted on a one-~to-one basis and respondents were given tihe to think
of what they were going to say. What they said served as important information to this current
study., '

K In, conclusion, it was believed that this research methodology section would succeed in

repogn’iising the fact that data and methodology were inextricably interdependent and for that

reason, this research methodolagy was adopted in relation to this research project for a partioular

problem that logxcally must recognize and concur with the nature of the data that would be
1

amassed in the resolution of that specific problem namely, the ejj’:cacy of‘ the two maths

programmes in teaching basic sets theory. This efficacy was determined in the expenment using

the two research questxons viz.: , N
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2.2.3.1 On “Whicl’ Programme Do Students }’eform pest in Mathematics: Crea%:},e/},
n Maths® ov ‘Maths the Easy Way’? v ‘ v’
L , .
th ‘L‘asy W1y’ for Impmvmg Students Performance"
i i oy
B ' 14
~ These iwo research questions constituted the main focus of this study and each was tested as a
hypothesis in the experiment. The Literature Review follows in Chapter 3. o
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CHAPTER 3

3, LITERATURE REVIEW .
3L . Introduction T i&

¥ . : AN .
The purpose of this review is to describe how small-groups can be of great use to teaching

in the classroom compared with the whole-class method of teaching with regard to 1mnrovmg

‘performance and participation,

The comiposition of the class uﬁdoubtediy influences both learning and teaching, but the
amount and kind of influence depends both on the personality of the teacher and on his/her

methods of teaching, Fori mstance a teacher who lectures from prepared notes and leaves no time

“for small group discussion wm probably be. mm:mally influenced by the class, whereas a teacher

who plans woik: “through discusston with the class will be greatly mﬂuenced To add, a teacher
who divides the class into smaller leaderless subgroups will find that what he/she can achieve will

be crucially determined by the composition of the subgroups. Not ignoring what has been said

above, it is argued that grouping varies in importance from one feaching situation to the next. It -

_ is inferred that the.best group for one teacher may‘deﬁnitéi& not be the best group forianother.

This implies that suecessful grouping will have Lo be based partly on some kind of knowledgs

about each teacher for whom a class is compoeed Brom-Bacher (1994 10) who claims thatsomei-==~

schools are experimenting with creative ways Sof 'handling large classes successfully quotes Human

(1991) as saying that: » Ty

' Technically, the fundamental need for educational chcmge in South Africa can
be summarised as the need to provide more and more relevant effective
educational opportunities, without consuming a much bxgger slice of the
- srosy national product than at present, This simply means that we have to
o del}vc:r more educational goods (more pupils successfully and adequately
prrv:ded with an education refevant to personal and societal needs) with the
salna educational means (money).

In Scweto most schools are hit by the problem of overcrowding in the classrooms. Inan
effort{d deal witl}, this ever-increasing problem of class sizes and the need to improve performance

in the teaching of mathexhatics the use of a small-group and big-group model was investigated

+ as advocated by Brom-Bacher (1994: 11). This mode! has three objecnves namely that student

performarce a};d participation should improve; that teacher productnvnty should improve; and

that pupils shouid take greater responsibility for their learning,



3.2 The Small-Group and Big-Group Model

It is important to note that while this model is discussed ir the context of teaching a:

~ subject (n:athematics) to a whole standard, it can just as easily be applied to say two classes

working together or even a single class with a single teacher, While one half of the students
participate in a big-group, the other half of the pupils are divided among the remaining teachers
in the team and are involved in supervised small-groups. Or' of the strengths of the big-group
is that it creates small groups where more individualised support is possible.

With ‘supervised small-group/unsupervised small-group’, while one half of the standard
(homogeneously group’ed) participates in a supervised small-group, file other half
(heterogeneously grouped) participates in an unsupervised smalil-group. The purpose of the big-
gréixp is for one teacher to introduce the students to the essential content of the topic (sets theory
and cqncep’cs) being dealt with. The big-group is typically a workshop with students sitting in
predetermined (heterogeneously grouped) groups. Instruction relies on the principles of co-
operative learning and much use is made of unnumbered-heads together and working pairs. Co-
operative learning involves students working togéther‘and being responsible both for their own
and each ofher's Ieamiﬁg. It is a valid approach to teaching and learning that addresses and caters
for the most ﬁmdamental cognitive and social needs of the learner (Brcm-Bacher 1994: 10).

With unsuperwsed small-groups’ students are organised in mixed ability groupings (of
about six students) for unsupervised small-groups The purpose of the unsupervised small-group
is for studgnts to work through topics helping each other, and in particular for the stronger
students to help the weaker thereby ensuring that all finally gain a better understanding of the
topic. It would not be usual for the group to be involved in some investigation or to be
workshopping some activity. The module-teacher would be responsible for programming such

an activity into the module, One important observation is that students are expected to have

> developed appropriate small-group interpersonal skills to be able to work effectively in

unsupervised small-groups, as advocated by Brom-Bacher (1994: 11).

The following advantages of the model can be identified, according to Brom-Tiacher

= (1994; 11). Refer to the Table 4 given on thenext éége‘
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TABLE 4: TEACHER-STUDENT ADVANTAGES

Advantages for Teachers Advantages for Students
Reduced number of topics to prepare. ' Increased teacher-student, and student-
student interaction,
Increased quality of teaching/learning Increased student perfom‘ance and
material, Y participation.
J " Teacher spécialisation, ’ Increased responsibility for learning and
\f : ) understanding of ths content studied,
Expogure to different teaching approaches Exposure to different teachers and peer-
“and styles . . groups. ~

Inherent in the model are a number of implications, At first some of these seem
unsurmountable, yet with some _lateral thinking they can be jjaclded. According to Brom-Bacher

(1994: 17) the most significant implications are;

321 Timetabliné: it is essential that all classes/groups in a particular standard and subject
. involved in the prégramme should meet at the same time for as many periods as possible.

o
o

322 Staff Allocation: the model implies that teachers be ailocated so that more than one

teacher teaches each standard,

5 : 0 323 Vonues: at least one somewhat larger venue is needed to house the big-groups, and many
small venues are, requlred to house the unsupervxsed groups {consider converting old
storerooms, etc e . » . .

324 Teacher and Student Prepdratxon the model challeng///s many of the tradmonally held

notions about teaching and learning, Both teachers an{{ students will have to spend time ‘
explonng sorag of these, o ,

>, However, Brom-Bacher (1994: 11) believes that it is hard to quantify the effect of the
model, though the underlying objectives can be achieved. This model contribufés to the debate

on large classes and has potential in terms of the provision of education in the years to come in
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South Aftica. Usiﬁg the model it would be possible to teach large numbers of students using two
‘expért’ teachers and a team of ‘apprentice/student’ teachers. However, in my opinion this model
could be useful in the experiment provided if was planned carefully with the aim of obtaining

higher achievement and increased attention and participation from the students.

3.3 Exploration of Small-Group Instruction

Interest in the use of small-group instruction in American classrooms seems to be
increasing (Brand, 1989: 1; National Council of Teachers of Mathematics, 1989; 15; Slavin,
1987:293). Small-group instructionis frequently advocated by eduéétors (Canady and Hotchkiss, .
1985' 344; Goodlad and Oakes, 1988: 16; Mathematics Framework for California Public

: Schools 1985:21) and recent research indicates that some small-group forrats hold potential for |

improvmg secondary school mathemattcs achiévement (Slavm 1987: 293; Slavin, 1989:129).

However, despite considerable evidance that small-group instruction could facilitate acquisition

) ot mathematical skills, there is little evxdc'm‘ that small-group teaching is umquely helpful in

facthtatmg higher order mathematlcal thinking or problem-solving skills. -

Studies that describe the variety of small-group formats used by tear‘hers and that identify
effective small-group instructional processes arealso. practically r;on—exnstent These shortcomings
are noted by various theorists who have explored the potezmal of small-group instruction
(Noddings, 1989; 607), by rev1ewers who have synthesized the research on grouping (Slavin,
1987: 296), and by ctitics who have pointed qut the pitfalls of extrapolating from ability-grouping
research (Garmoran, 1989: 341; Hiebert, 1987: 337). Recentlxﬂseveral authors hayc— called for
comprehénsive research on small-group methods (Good ef al, 1983: 56; Linidquist, 1989: 62;5).

 Gerleman (1987' 3) provides naturalistic evidence abdut"' three forms of small-group
teachmg {i.e., two group, three group, mdwxduahzed) After 1dent1fymg teachers who used smali-
group teachmg in the teaching of mathematics, her survey indicated that few did. Gerleman
conducted her study on eleven fourth~g: ade teachers in three large urban districts. ‘

Gerleman (1987: 4) finds that small-group instruction differs little from whole-class}
mstmctton (teachers tauglit two or three groups separately and irl'a traditional manner), She also

notes that teachexf_s used one or two general formats. In Type 1 groupmg (2 of 11 classrooms),

wgroiips covered the same content separately (more advanced students often had an enrichment

assignment while other students caught up). In Type zl’\gro»upiﬁg (eight classrooms), each group

&
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received different content and moved at its own pace. In the other classroom, a more flexible,
individualized approach was used. Teacﬁers in the Gerleman (1987: 5) study followed a basic
instructional pattern in both Type 1 and Type 2 classes - presentation of the lesson followed by
students’ doing practice work individually. - She describes the s’maﬂ«group teaching as
‘disappointing’ since it exploits few of the ad?antages of whole-class tea~hing (for example,
extended discussion of problem‘s, a focus on conceptual understandingg or of small-group
; instmctidn (students learning more actively). In addition to a-fack of emphasis on conceptual
understandmg and a tendency to use only textbook examples, both the time spent on development
and the qualxty of development of mathematics concepts were less than desirable. Apparently
because of a perceived need to ‘manage’ students, over 50% of the available time was used for
revxewi ) .
Gerleman also finds that small—group teaching does not allow academic mteractmn among
students and. ﬁlrthexmore students rarely use higher cognitive processes (explammg, solution
methods; collecting data and makmg inferences). She concludes that the apparent purpose of
) ygroupmg was to accommodate differences in student achievement - and not to introduce new
content or to change the nature of mathematics instructic;w‘ or the tasks assigned. - Although her
research. describing some forms of small-group teaching could be a useful start, naturalistic
research on other forms of smah-gmup teaching is scant, To rexterate there has been a paucity
of observational studxes that could be used to identify effective’ small—group teaching practtces
(Bossert, 1988: 115). L '
‘Research does exist on effecnve whole-class teaching, and instructional processes have
been hnked to certain studvnt incotie measures-concepts and skills (Brophy and Good, 1986 3’38
Grouws and Coaney; 1987, 69, Rosenshine and Stevens, 1986: 376). Experimental studles in
mathgmat;cs demonstrate that actgye feaching’ that focuses-on meaningful presentatxon, along
‘ wjth higher expectations and réa sonable accountability systems,}}’s»related to’student achievgm ent
(Good et al., 1983: 61). Development and direct instruction, in particular are reported as
lmpot tant factors associated with student learning (Grouws and Cooney, 1987 78 Rosenshine,
1979, 48; Rosenshine and Stevens, 1986: 376), '
Research on txme {ltitization has consistently showed relatioﬁships i)erween instructional
pr ocess and student outcomes There are'data to suggest that, when mstructlonal time is used for

. academic purposes, and, when student enpagement with appropnate tasks is hxgh successful

o
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learning and improvement in student learning is likely to occur (Fisher 1978: 13; 1980: 87).

Howe\}ér, such relationships are complex and depend on unit of analysis, context, etc. (Crawford,*

1989:37),
Studies of expert mathematics teachers reinforce the role of thorough explanations and

demonstrations, teaching for understanding, and the efficient use of time and management routines

(Leinhardt, 1988:47). Furthermore, Leinhardt asserts that experts integrate various instructional

moves orlesson segments - reviewb presentation, checking understanding, reteaching, applications
and successful pracme - into their lessons and create richer lesson agendas than novice or
unquahﬁed teachers. ‘ : ’ ‘
Observational research that broadly describes the dxfferent forms of small-group teaching,
that documents how teachers provide mstmqtlon within each form, and that discerns why some
formis are more effective than others is instructive - especiaﬂy given thﬁ current advocacy for small
greup instruction. There is also a need to explore how vanous small-group formats affect
impartant factors in mathematics teaching (for example, the need for active teaching and active

student partlcxpatlonlleanung, an emphasxs on conceptual understanding, variety in lesson

presematxon) that likely contrlbute to student outcomes. It seems hkely that some crganizational

structures facilitate high quahty mstruct:on and learning experiences better than others.

Noddmgs (1985: 350), for example, is of the opinion that thoughtful, whole-class

mstruutxo’k can produce as much discussion and appropriate problem-solving as small-group .

instruction. Stlll some forms of small-group teachmg clearly have potential ddvantages -
especxally for certain types of social and mathematical learning, Lmdqu:st {(1989: 625) argues that
use of smallwgroups in mathematics teachmg and learning can encourage verbalization; increases

students' reSponsibility for théir own learning; encourages students to do work together

. (teamwork) to build social skills; enables teachers to individualize instruction and accommodates

students' needs, intergsts and abilities; assists teachers in classroom management and adds variety 4

to the routine of mathemancs classes. o

The hterature above suggests that it is important to evaluate, observn and describe the
different forms of small-group teaching and tuachmg using these approaches if we are to
understand their strengths and limitations in relation to different goals of teaching., Hence, the

current study's agenda was to compare and evaluate the teaching of mathematics in Soweto

* secondary schools using ‘Creative Maths’ and ‘Maths the Easy Way’ programmes. The aim was
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to determine how various mathematical instructional moves or lesson segments iinpinge on sfudent
performance. On general terms it could be that small-group learning is as good as whole-class
leaming,.
In this currert study, mathematics tzachers were expected to use either small-groups or
whole-class teaching in the claSSroom. However, each one was expected to use the approach to
its maximum and show great variation in its application. Although it couid be argued that thers
are still many unanswered questions in educational research, many educational studies are making
* aclaim that small group learning methods essentially demonstrated their effectiveness on a wide
range oé\\\?ﬂtcomes. For instance, they have proven to be practical and widely acceptable to
teachers, -‘Therefore, changing from a traditional competitive classroom to a co-operative one
should not diminish student performance. Most often it improves it significantly. When co-
operative learning methods are used in which small groups are rewarded on their effort of learning
and learners are individually 'accountable for their academic performance, positive effects on

_achievement are consistently produced. Small-grbup teaching additionally improves the self-
esteem’ and social outcomes of schooling si;ch as intergroup relations, attitudes toward
mainstreamed students and general positive relations between students. Efforts to improve the
quality of teaching and learning in schoals should be looked at seriously. Similarly low and poor
performance in mathematics must be challenged. Inthis study the role of smail-group and whole-
class teaching methods would be looked at in relation to the extent they affect and improve
student performance in mathematics,

This literature Feview will not be complete if themes that affect the teaching of
mathematics are not discussed. These themes have their role to play in mathematics classrooms
whergin young mathérﬁaticians are being labelled with all sorts of names to imply judgements
about reasons why they do not perform as well in mathematics as might be hoped. For instance,
as mathematics teachers we ought to avoid derogatory terms such as - ‘less able chiléren’, ‘slow
learners’, ‘under-a@:hievers’ and ‘low attainers’ - especially when negative édnnotations are
attached to them. ‘El‘se of such terms in mathematics classrooms affect students negatively and
psychologically and henee, their performance is also affected. We need to see learners being
absorbed in their mathematical activities and being delighted with their experiences. of

understanding mathematical concepts and theory.

o
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3.4  Thenies Enhancing Performance .
The following themes enhance student learning and performance in Mathematics:

3.4.1 Developing Understanding: Haylock (1991: 2) asserts that with low-attaining students
in mathematics there must be aﬂshiﬂing of emphasis from the leaming of routines and procedures
towards the development of understanding. This is because of the problem that students are

required to spend much time in mathematics lessons engaged in tasks which have no meaning

whatsoever for them. These tasks provide them with no satisfaction or incentive for learning,

partlcularly if their most frequent experierice js of getting the answets wrong, Much of the
satlsfactxon inherent in learning mathematics is that of understanding, that is, making cormecnons
relatmg the symbols of mathemaucs to real situations, seeing how comncepts fit together, and
arnculatmg the patterns and remtlonvhlps which are fundamental to number systems and number

opetations.

" 3.4.2 Language: Haylock (1991: 3) claims that language development”in teaching mathématics

to low-attaining students is crucial because so often it is the case that poor language skills -
reading, writing, speaking - are associated with low attainment in mathematics. Because
mathematics has its own peculiar language patterns and vocabulary, a major part of the

development of understanding of mathematics must focus on building up confidence in handling

R  these and in connecting them with the corresponding mathematical symbols and manipulation of 7

concrete materials.

_ 3 4 3 "Realistic and Relevant Objectives: Haylock (1992: 3) claims that 1t is pamcuiarly

helpﬁﬂ when working with low-attainers to specify precise, short-term objectwes for the learning
of basic skills to be mastered in learmng mathematics, This'is done so that those students who
have expenenpgd repeated failure or poor achievement in the subject can recognise that they are
actually making progress, liowever, such objectives must be realistié and relevant to the actual

needs of the students taught.

3.44 Small-Group Games: Haylock (1992: 6) thinks that the use of small-group games and

competitions is a way of enabling low-attaining students to prac > and consolidate their mastery.

Lo




of basic number skills. Games and competitions are effective forms of purposeful activity, more;\f"%'““’

interesting and motivating than simply ploughing t'hroug}kl the pages of abstract sums in a textbook

~ without ensuring the possibility of reaping the fruits.

+3.4.5 Accuracy and Conc! ~ai\’ifratiﬂm: Haylock (1992: 36) sees this as an essential characteristic

of school mathematics because suctess in the subject often requires care and accuracy. Students

need to coricentrate on their tasks and be‘:Self—disciplincd in their approach to their work in

-+ mathematics. Lack of concentration and accuracy will inhibit and affect progress. Thus students

s

~ must be provided with tasks designed épeciﬁcqlly to develop their ability to see sequences and to

results of'this study are discussed in the next chapter.

develop their mathematical skills, It is only when the tasks are enriching, realistic and relevant that

much progress will be made and performance increased in mathematics classrooms.

3.5  Conclusion
" To conclude this section on the literature review, the background reading given above
formed an essential contextual element of this piece of -research, It is believed the review will

inform this study and to make possible the evaiuatxon of the two mathematics programmes

.
35‘;,

compared, that is ‘Creative Maths’ and ‘Maths the Easy Way It is also believed that it will help w

clanfy the answers to the résearch quesnons tabled at the begmmng of this research project. The

\
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CHAPTER 4

4, RESULTS OF THIS STUDY
4.1 . Explanation

In this study ‘the effect’ of two ranking mathematics programmes was tested. This effect

was determined by comparing the results of ‘Creative Meghs’ with ‘“Maths the Easy Way’. This
comparison was made more convenient by referring to the abovementioned programmes as
Treatment E and Treatment C respectively. In determining the results for each of the
abovementioned treatments a Pre-Test was first administered to 40 students before any treatment

could be introduced. The test items were thereafter marked by both mathematics teachers

. “according to correct and incorrect responses and marks ailocated for each question. The total

miark of correct answers was then expressed as a numerator over the total mark of all the test
items put together as a denominator for each student in the sample. This fraction for each student

wascalculated and expressed as a percentage. Percentages were listed vertically according to two

groups of 20 students each and students were paired by placement up to the twentieth pair. This

Pre-Test was administered right at the beginning of the experiment before any teaching through
the maths programmes could commence. This Pre-Test was referred to as Control (see Table 4
overleaf) in the experiment because its main purpose was to serve as a measufing device and
yardstick to which the pe-formances of the groups resulting from other treatmenté (i.e., Post-Test
1 and‘2), administered during the teaching-and-learning process, could be cofnparable. In other
terms this Pré—Test was the standard, whereas the Post-Tests were a means of contparing the
“after effects’ with the ‘before effects’. Logically in this comparxspn there were variables referred
to as ‘independent’ and ‘dependent’. Our ‘independent variable’ m 'this instance was the pedagogy
of teaching mathematics basic sets theory through small-groups and whole-class methods, It was

from these pedagogies the understanding of sets by students would be established. The

‘dependent variable’ was the content of mathematics ‘sets concepts and theory’ taught to both the.

groups during the experiment. ’

’  AsTuckman (1978; 58) asserts, the independent variable is that factor which is measured,
manipulated or selected by the invesfigator to determine its relationship to an observed
phenomenon whereas the dependent variable is the factor observed and measured to detennine

the effect of the independent variable (Tuckman, 1978: 59). Furthermore, there were still other
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factors involved, for example, ‘control factors’ (i.¢., factors that are controlied by the investinator
to cancel out or neutralise any effect they might otherwise have on the observed ,phenomenom
and ‘intervening variables’ (i.e., factors that theoretically affect the observed phenomenon byt~
neither be seen, manipulated nor measured and their effects are only inferred from the effects of
other variables, for instance, the independert variable on the observed phenomenon) (Tuckman,
1975: 65 and 67) Indeed, the former were controlled in the actual experimgnt.

A . .
TABLE 5 ~ THE TWO GROUP CROSS-OVFR DESIGN INVOLVING THE
EXPERIMENTAL AND CONTS ROL GROUPS

Control (Pre-Tést) | RIO1 x O, = Pre-Test situation = No treatment given
1st Experiment (Post-Test1) | RQ, X Q,= Post-Test 1 Situation = End of Treatment 1
Znd Experiment (Post-Test 2) | RO, X O;= Post-Test 2 Situation = End of treatment 2

There were altogether 40 students split into two groups 0f 20 students in Treatments C
and B resbectivély. Al1 40 students wrote the Pre-Test and Post-Test 1 and 2. The Pre-Test was
administered first, followsd by the compilation of the Pre-Test results, Thereafter treatment one
was introduced, and this took p]ace through mathematics ‘sets theory and concepts’ being taught

to partxcxpants through ‘Cretive Ma‘ hs’ and ‘Maths the Easy Way’ maths programimes.

Subsequently qut—Test 1 was administered and the results were compiled }“basedbbn student

performance. A further treatment was introduced, followed by the administration and the

compllatlon of Post-Test 2 results. This explains the procedure followed in administeti mg thetests

and mtervals at which both treatments were given in the'experiment, Table 6 below 1llustraies

a comparison of Pre-Test and Post-Test 1 and 2 percentages of students in their pairs.

A further step taken i in the analysxs of the results of this study was to ‘pair’ the students ~

and to compare’ their performances in these pairs according to Treatments C and E results of the

paired groups. For example, students 1 and 21 forniéd a pair, and students 2 and 22 were another

“pair. In other words there were 20 paits of students (i.e., the first pair up to the twentieth pair)

altogether.k Table 6 illustrates the results of the experiment with respect to the Pre-Test and Post-

Test 2 scores of participants in their pairs within, their groups (i.e., Treatment C and Treafgmgr)ft/ -

E). At the bottom of this table a further analysis is given of the scores as obtained from the

0
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RIMENT UNDER TREATMENTS C AND E,
TLLUSTRATING THE SCORES OF THE PRE-TEST AND POST-TEST 2

i

Conirol S Exi)eriment« |
?tllirden? Treatment C St;fient Treatment E
2 No. « : o.
: Pre-Test Post-Test 2 Pre-Test Post-Test 2
1 50.00 50.00 21 55.00 72.00
2 4000 | 7000 .| 22 52.00 85.00
3 4800 | 67.00 23 46,00 48.00
‘4 52.00 5432 24 60.00 88.22
5 60.00 53.00 25 59.00 54.00
6 5100 |  97.00 26 50.00 98.00
7 54.00 8734 27 | ss00 | 5200
Cs 5600 | 6500 28° | 54,00 67.00
9 56.00 71.00 ;29 * 4600 54.00
A Yo 59.00 43.00 30 4600 | #5000
‘ 11 58.00 55.00 31 55.00 | 66.00
12 6500 £69.00 32 58.00 59.00
13| (6000 85.00 33 52,00 57,00
14 62.00 81.00 34 47.00 ' 69.00
15 . "1.5,1.00 55.00 35 64.00 | - 73.00
L 16 \\ 50.00 5800 | 36 52.00 6600
a7 Lo 5000 69.00 | a7 6500 | ° ss00 °
18 53,00 64.00 38 58000 |  80.00
-1 65.00 81.13 39 62.00 59.00
20 47.00 " 67.00 40 56.00 6914
Mean 54.80 67.09 | 5455 |o 6761
Std. Dev. 5.60 12.9 5.94 143 ¢
Min, Val. 47.00 43.00 46.00 48.00
Max, Val. 65.00 ,97.00 - 66.00 98.00
Maths b:asic sets theory 5-8. “ Maths basic sets theory 5-8
VN e
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TABLE7: RESULTS OF THE EXPERIMENT UNDER TREATMENTS C AND E,
© " [LLUSTRATING THESCORES OF THE PRE-TEST AND POST-TEST 1
. Control Exheriment
. St;;i‘f“t N Treatment C Stu%?flt Treatment £
Pre-Test ] Post-Tes\'1 Pre-Test Post-Test 1
1 50.00 71.00 21 55.00 47.00
} 49.00 83.00 22 | 5200 71,00
- 3 43.00 47,00 23 46.00 64.00
’ 4 52,00 86.00 24 60.00 52.14
s | 6000 51,00 25 59.00 50,00
s | s1e0 9535 26 5000 |°" 100.00
C7 el 5400 45.00 27 53.00 90,00
s 56.00 60.00 28_ 54.00 70.13
i 9 56.00 53,00 29 46.00 75.00
10 59.00 ° 48,00 30 46.00 49.13
1’ 58.00 65.00 31 55.00 53,00
2 | 6500 | 5400 32 55,00 58:00
13 " 60.00 80.}(‘?0 PR 52.00 82.00
14 62.00 | 67%13 1o, 47.00 80.00
15 51,00 7000 ¥ 35 | 600 |) 5300
16 50,00 sxj!of Y136 | w00 |F useoo |
- 17| 5000 59,34 37 < 6600 640 |
5 53.00° 79.00 38 58.00 65.00 J
. w19 65.00 L5813 39 62.00 85.00 :
. Dao 41.00_ 62.00 /7 40 56.00 66,14 -
Mean 54.80 65.09 ‘ 54.55 31,02
$td. Dev. _ sé0 | 149 | 594 | 1486
Min. Val. & 47.00 45 46,00 _47.00
Max. Val, 65.00 9535 | 66.00 100,00
L o Maths basic sets theory 1-4, "’“\' Maths basic sets theory 1-4
g e o : ' N
: = o
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individual result! of each student in his/her pair. The results obtained were calculated in
percentages. The students' individual percentages were then added up and the sub-totals divided
by the total number of students in each group. So were the means, the standard deviations and
the minimum and maximum values cotnputed. For example Table 6 indicates the means to be

54.80"and 67.69 for the Pre-Test and Post-Test 2 respectively for Treatment C (Contral) and

k . 54.55 and 67,67 for the Pre-Test and Post-Test 2 respectively for Treatment E (Experiment). The
Standard deviations were calculét,g-:d a5 5.60 and 12.9 for the Pre-Test and Post-Test 2 respectively

for Treatment C and;75.94 and 14.3 for the Pre-Test and _{Povst-.Test 2 respectively for

Treatment E. Treatnents C and E above, represented the results/scores of students taught

through ‘Maths the Easy Way’ and ¢ Creative Maths’ respectively. The results of the Pre-Test and
Post-Test 1 were also comparable within this framework of comparison as 1llustrated in Table 7

above. The Post-Tests’ order was not vital. There was no significant difference between ‘Maths

“the Easy Way’ and ‘Creatwe Maths’,

* - Incomparing the SCOFes obtamed by students in Post-Test 1 and 2 thh those obtained by

high, This is because this Post-Test were administered to participants after treatment and yet the
Pre-Test was \given to the same participants before treatinent was introduced, hence the difference
in performziﬁ%:: \f the mathematxcal items tested. The correlation referred to here was that

relatlonshxp obse fable in performance thirough the scores dbtained before and after treatment

% and Post—Test 1 and 2 respectivily. In other words the three; tests abave

showed three variables or thmgs happenmg together but not at the same time. Onc (the Pre-Test)

® happens before the other (Post-Test 1 and 2). Similarly Post-Test 1 before Post/ ‘Test 2, This was

3
.

an important observation. ‘ ‘ N _
Secondly there seemed to be a slight improvement in the scores obtained after the

treatment perxods through Post-Test 1 and 2. For example, considering student No, 1 (under

* Treatment C), his scores were 50%, 71% and 50% for the Pre-Test and Post-Test 1 and 2

respectively and hence student 21's score had improved ﬁom 55% to 72% (under Treatment E),

. Remember that student 1 and student 21 were palred \50{ mtmg now specifically abont
‘improvement in terms of the scores obtained above, student 21 performed better than student 1.

_ Thus this observation alone could not permit us to conclude that ‘Creative Maths’ was @ better

progratfime for teaching maths compared with ‘Maths the Easy Way’. The best appxoach would

5

o

the‘same students in the Pre-Test, there was some degree of correlation even if it is not be very

Py
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have been to comment generally on the broad picture about the results rather than specific

instances within this broad picture.

1t follows that a broad picture concerning the resuits will be based on pages 38 and 39

111ustratmg Tables 6 and 7 respectively and indicating student scores on mathematics basic sets
themy of Post-Tests 2 and 1 respectively, each compared to the Pre-Test. Post-Test 1 scores

were compiled from maths items based on maths basic sets theory 1 to 4 whereas Post-Test 2

-covered maths items based on maths basic sets theory 5 to 8, The table columns are fairly simple

and straightforward. In Table 6 the méan averages were 54.80, 67.09 for the control group and

“54.55 and 67.67 for the experiment group respectively in the Pre-Test and Post-Test 2. However

in Table 7 mean averages were given as 54.80 and 65.09 for the control group and 54.55 and
7.02 for the axperiment group respectively, There was a very slight increase and 1mprovement

in both sets of mean averagee “This increase or improyement was not at all great. Because it was

very slight, it therefore indicated that the students’ understandmg of maths basic sets theory 1to .

4 and 5 to 8 was minimal. Though teaching did occur, there was a reasonable amount of quality

understanding." As a result the difference in scores when the Pre-Test was compared with the -

Post—Te \ﬁ 1 and Post—Test 2 whether it be Treatment C or E, was not much.

In other words this. dlﬁ'erence was very slight and did not provide sufficient evidence of
the efficacy of the teaching of “maths basic sets theory and concepts’ 1 to 8, using smail-group and
whole-class teaching methods in ‘Creative Maths’ and ‘Maths the Easy Way’. The other
observation was that there was no significant difference in stude,nt performance when using
‘Creative Maths’ and ‘Maths the Easy Way’ for teaclnng sets.

On the basis of these fmdmgs it was concluded that both ma’ths programmes, i. e ‘Creative
Maths’ and ‘Maths the Easy Way had almost equal strengths for tPachmg students to understand
“basic sets theory ano concepfs it marhematu‘s However with more time allowed to expenment

with thesu maths pt”, grammes menhoned above or for argument sake other rmaths programmes,

there could be some srgmﬁcant dxﬂorence In conclusion, each of these maths programmes had

(a significant role to play in the expenment Table 8 below deals with the normality ,' of the test

scores distributed and an explanation to that eﬂ‘e ¢t is given below it.
The statistics in T‘lble 8 simply explam that the test scores were not normally dxstnbuted

and thus, statistical tests based on the assr%mptxons of normality were not likely to be valid. Most
,,,,, BN - 0 £
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TABL]%;& NORMAL DISTRIBUTION OF THE TEST SCORES

“Test Treatment | W: Normal { Prob <W
Pre-Test C 0.9292 0.1575 ' .
Post-Test I 0.9607 0.5621 ;
Pre-Test E 0.9580 0.5116
Post-Test . = 0.9481 ~ 0.3516

probably this situation resulted from the sample of the study not being large enough to allow that

- to happen. . Testing was based on ﬁon—parametric‘ techniques These were used because there

were doubta about the appropnateness of assuming normal distribution,

The tests were camed ol as mchcated below:

. ",)
T
L

“4.2..  “Test of Effect of t}fe Treatment_. R

2
iR

ol .
ThlS involved ‘paired-tests between the scores s obtained before and after the 1% and 2™

“treatrent perxods After takn‘g the differences between various pairs a one- -sample sign test was

awhed in‘each case. That is, if x dénoted the number of scores above the median score then the

test of s:gmﬁcant eifect was based on;

e
Zf”“‘ 20po(1— po)

with p, = 0.5, which has approximately the standard normal distriblition Valugs of | Z g | £ 1.65

_and ['Z,, | > 128 indicated significant effects at- 5% level and 10% level vespectively. The -
- significant effects imply that ‘Maths the Easy Way’ was effective at 5% level compared with 10%
level of ‘Creative Maths’, However the difference between the two ratings was niot significantly

-high. Neither was it abnormally low. It was just right, indicating the more-or-less equal strengths

of both programmes. The latter was slightly more effective in the teaching of sets than the former.

43, Test of Differ ence Between Treatments
This involved a non—parametuo (Wilcoxon or Mann-thtney) test of dxfference between N
the two group test scores obtained after training. By assuming that there wis no difference

between the two methods, we calculated the means and the standards of the combined test scores ,w

ast o S - . {
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ninz nmz(nx +m+1)
Ul = - oulr=
#O= 12
whet n, = 20 and n, = 20 were the sample sizes in both groups wherein |
. . (m+1)
AR < Ui=Wi- m-—2—

and W, was the sum of the ranks of the scores from the first group when the scores in the
combined group were arranged in order of magnitude. Thus we based the test on the null

hypothesis that the two teaching methods were identical on the statistics:

B Ul"'/lU*l"\'
Lobs = —————
ouUi

which had approximately the standard notmal distribution. Values of | Zgs | 2 1.96 and | Z,,
> 1.96and Z, | > 1.65 indicated signiﬁcafhteﬂ’eets at 5% level and 10% level respectively. The

results here were similar to those in sub-section 4.2 above. “Maths the Easy Way? was effective

~ at 5% level whereas ‘Creative Maths® was.effective at 10% leve), This significant difference was

neither very hxgh por very low. It was Juqt moderate or reasonable indicating more-or-less the
same. ratmgs and strengths of these maths programmes The latter progrdmme had a slightly
higher percentage than the former, thus it was slightly more effective.

From this dlscussxon it would seem that the results indicated that the effect for T reatmehts
C and E'were 1.34 and 1. ’]9 respectively and their difference was -0.45 and +0.45 for Treatments

Cand E respectlvely ﬁne direction of this difference was that Treatmont C was less than

Treatment E (or vice vcrsa) The effect of Treatment E, was not great in comparison with ‘

Treatment C. Similarly the direction of difference was very sma't. This observatlon 1mphed that

o the effects of the treatment were not great. See Table 9 below for this comym\

A

A=~ Effect : Difference , . Direction of
| Zows | | Treatment C | TreatmentE | Treatment C | Treatment E warence

l/ H
i

134 1.79 -0.45 4045 C<E
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From this Table 9 and the discussion accompanying /t, Treatment C (‘Maths the Easy
Way’) was sfﬁtistically significant at 5% level whereas Treatrient E (‘Creative Maths’) was
significantly effective at 10% level. This implied that ‘Maths the Easy Way’ maths programme
was effective at 5% level statistically while ‘Creative Maths’ was statistically effective at 19%

level. Therefore, it was concluded that neither ‘Creative Maths’ nor ‘Mathsithe Easy Way’ was

bestinimproving student performance when compared, Instead both maths programmes indicated -

the same quality and strength in the teaching of sets. However it was felt that if there was more

 time granted to this study, results would have been better or different. Unfortunately this was not

possible due to time constraints impac‘t‘rhg on this study. Furthermore the levels of 5% and 10%

, e

of “Maths the Easy Way’ and ‘Creative Maths’ were not very sxgmﬁcant and the dit ‘%rence in them

'was not so oreat to the extent that we could say ‘Creatlve Maths’ or “Maths the East Way’ was

a maths programme on which students preformed best. Therefore the speculation made before

* the experiment was not true because the statistical difference between 5% and 10% levels was

so little that we could not argue that on the former programme students preformed best. In other

' words, there was insufficient statlstlcal evldence to demonstrate that in fact ‘Creative Maths’

programme was the best. These programmes proved to be ahL ‘ st of equal strength and quality,
Siﬁﬁlarly it was concluded that the small-groups tg;.aching in "rnatwe Maths was slightly more

successful and effective in improving student performance than ‘Maths the Easy Way’,

B
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CHAPTER 5

5. DESCRIPTIVE DATA _
These data wéregatﬁhered througﬁ observation of group classes taught through ‘Creative
Maths® and ‘Maths the Fé.asy Way’, questionnaires, administered to participating students and to
teachers who taught mathematics ‘sefs concept and theory” through ‘Creative Maths’ and ‘Maths
* the Easy Way’, and through interviews, conducted with teachers and DET officials.  The data
were useful in addressmg the second resear ch question, namely What perceptions ate held about
‘Creative Maths’ in comparison with ‘Maths the Easy Way for improving student performance?
' These data were used in providing multiple perspectlvev. of the alternative teaching methods

consldered in this comparative study from the pomt of view of pedago based on Mathematics

‘sets and concepts and theory’ through the two mathematics | programmes mentioned in this study -

and from the point of view of people in and outside the sample of the study including mathematics
students, teachers, and DET officials.

51 Ob'servation of Group Classes Y ‘ @
Way pdrtlcxpatmg in the current study were observed during the teaclnng.and-learmng of
mathematics “sets concepts and theory’, -These observations were made by the researcher from

day one up to the last day of teaching, The purpose was to gather data that would enabie the

3

and work together co- 0perat1vely 1he leammg mxheu represents a network or nexus of cultural,®

. social, institdtional and psychoIogmaI variables, It is these variables that interact in complicated
, ways to prosduce in each class or course, a unique pattern of cireumstances, pressui'esc' customs,

opinions and work styles which suffused the teachmg and learning that geeurred thcre Very'

((martmular aspects observed in the teaching of mathematics ‘sets concepts and theory’ were
recorded and wﬂ! be discussed in this secnor 1t is becauss they xrt:xguec\ the entire teachmg—
learning envxronment “and excited what was to be observed, '

I the researcl 0, attended a total of twelve sussions for pach mathamatxcs tnacher duiing

v normal,teaciung and treqt;nerlt perxods. It must be. noted that my presence inv the lessons of

{\ . . B

b

~learning milieu to be described in its natural state. Parlett and Hamilton (1972: 90) describe this

" = milieu asthe socxal—psychologxcal and material envnronment in which students and teachers interact
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‘Creative Maths’ and ‘Maths the Easy Way" was keenly felt and students looked at me as a school
mspector and the majority of them in both sessions thought my function was to examine the
teachmg in schools. To an extent they v would be correct if that role was to be related to the
conducted experiment. In most cases I would sit at the back or be centred in “Maths the Easy
Way’ sessions, listen attentively, observing and taking notes on the teéching as a whole, noting
aspects and dynamics including reactions involved of both students and the teacher as lessons
unfolded, I was also-interested in the language used mathematically in ‘t‘hose sessions, how
students expressed themselves in relation to questions asked and how relevant they were in solving
problems and suggesting ideas that led to that. Certainly, I would not walk about or around the
classroom whilst téaching,.,was in progress. When students needed help, it was for the teacher to
walk around giving assistance to students who needed it and just making sure that there 'h/as
progression and oontinuity and that there was discipline and conditions were conducive for
learning.

In ‘Creative Maths’ I would move from one group of students to another since small-group
teaching allowed and encouraged that kind of behav'our particularly when the teacher as a

facilitator, has to guide and advise learners as part offacihtatmg what they are expected to fearn,

' namely raathematics basic sets theory and concepts, by ensuring that thcy understand the concepts -

and can apply them practically using all sorts of skills demanded by the application of such
ooncegpts. I was fasginatedv by the manner in which, and the levels at which, students in those %

small-groups could learn, Ti-wasimportant and/’h'ecessary formeto réélly move around noting and

observing the sori of smafl-group dynamics’ that were created from the energy of leatning that

flowed out of student partncxpatton in: those sessions.

n both. programmes there was evidence of high acadermc interaction among students
themseh'es and between btudents and their teachers. In both sessions studen used hxgher
\’cogmtwe progesses - explaining solutiort methods, relatmg such processes to actlon collectmg
mathematical data, making mferences etc. Each teachmg method was handled appropriately by
the teacher concerned. -All sessions were dor\lmated by discussions in both sessions of the two
mathematxcs programmos// Indeed one could s see thp differences between the methods of teaching
in the way they were app[l ed in teaching the groups and one could realise how important it was

1

to eva‘iuate observe an perhaps duscribe tne dlﬁ?erent forms of small-group and whole«class

geaching in relation to thquachmg of mathematics {using these-approaches). The strengths and
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limitations of these methods discussed here ought to becundersiood in terms of the different goals
of teaching.

 The procedures in each class were generally similar, Each mathematics teacher would
eﬁ)lam a concept usually write it on the chcﬂxboard present a series of questions on the concept

and expect responses from students on the concept discussed. The teacher in charge of ‘Creative

Maths’ had a range of practical skills that enabled him to carry out what he decided to teach; skills -

that enabled him to produce materials and activities, including displays and learner aids that
enhanced his teaching, unlike the “Maths the Easy Wdy teacher who lacked the ability to do tbat

Inthe teachmg sessions of both ‘Creative Maths’ and ‘\/Iaths the Easy way’ students were

. expected to acquxre knowledge and certain cognitive and behawoural skills during the instructional

penods. They were expected to work on the content, presented i;2 various ways with the help of |

various media and equipment, ranging from very concrete to symbolic and highly abstract forms. -

Students were further required to cé?ry out activities which challenged their reasoning capacitieés
through operational ways and through problem-solving strategies. They were also encouraged to
discover procedures that would produce answers on the content they were engaged in through

word problems. Concerning problem~solving/,‘~fjr’non and Simon (1978: 413) are of the opinion

-that better problem solvers use powerful, content-related processes and they further claim that

students enjoy-being problem-solvers by tending to work forward, beginning with a qualitative,
step-by-etep approach in which specific data are ‘plunged into’ formulae or answer-giving rules.
In conclusion a definite comparison on “which’ programme was perceived to be better

for improving student performance in mathematlcs basic sets theory had to be made hereunder.

1t was particularly apparent to the obsm ver that in “Maths the Easy Way’ more)than half (l.e., 12 %\‘

students = €%} out of 20 students in the group were strugglmg in dealing with the day-to-day

work on sets, however, it was important and mterestmg to note that they were all enjoying sets |
~and very eager to learn, 1 also think that this attitude was a more positive one made possible by

their teacher’s approach and ability to teach them. As a result their confidence was increased with

) each new sect.on of the.content, however, it ‘Creative Mdths sach new section was handled well

and stiidents partxcxpated actively and seemed t¢' know hke and understand what they were doing

g

onsets, Small-group dynamics ensured that each learner focussed on the work and tbat they could

ail be accountable for their own learnitig and strugglers were quickly assisted. From my own ’

observatlon to recoxd there were two students in that group (i.e., two student*: = 10%) of 20
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students who really needed individual attention continuously as each lesson unfolded. These
figures meant more students needed help in the former than in the latter mathermatics programme,
Another set of evidence indicated that learning was smoeth inrterms of the flow of lessons,

. discipline and co-operation in the learning environment, ‘particul'arly in ‘Creative Maths’ when
compared with ‘Maths the Easy Way’. This evidence compelled us to conclude that teaching
sessions in the former class were more organised than in the latter class. Thus, on the basis of the

- o’ﬁservatioﬁ of the group classes during teaching and [earning processes, it was concluded that
‘Creatxve Maths’ was perceived by students and teachers mvolved in the learning transaction as
g better programme for improving student performancein companson with “Maths the.c:asy Way

\&\

52  Questionnaires = . . ]
~These served as further sources of data provid%ag;evidence on what perceptions students
ahd teachexc had’of ‘Creative Maths’ in comparison with ‘Maths:the Easy Way’ for improving

-

‘ ;, " student performance in teachmg sets concepts and theoxy §tudents and teachers each completed
separate questlonnzures because they were not at the same level in mathematlcs and their
expenences in the subject differed 1mmensely. The results are discussed belowy?

%

,15 2.1 Student Questlonnane {Appendix H) ;
“ Generally students were more positive than negative about ‘Creatwe Maths’ than ‘Mathe>
the Easy Way'. The' majorxty of students, i.e., 90% of students in ‘Creative Maths felt very

B content with this prog‘amme how mathematics *sets congepts and theory was taught through it

and its potentxal to improve student perforimance, They rated themselves at 4s saying they all

agreed About 7% ©fthe students felt that more teaching and explanation time should be given

.. in the classroom ‘and they rated this at rating 3 whereas only 3% could not comment with

agccuracy and clarsty on the prograinme, In ‘Maths the Easy Way’ students were not as- elear a8

those of the other group | m responding to the questlons in the - questionnaire. The percentaEe of’

~ positive responses was 55% (rating 4). About 28% of the students in this prégramme wanted
\W\ore time to be allocated to teaching and only 17% cialhned the programme was not helping them

much with ratmgs of 3 and 2 respectively. The student questlonnatre had four sections to'which :

rebpondents had to respond. The results are summarised in Table 16 below, indicating how they

fel

responded: . o




TABLE 10: STUPENT RESPONSES TO THE QUESTIONNAIRE
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CREATIVE MATHS

MATHS THE EASY WAY

.. The Course Ttself

" that changed their attitudes about

- follow-ups (rating 5).

Students enjoyed all tire aspects mentioned
//1,171 the questionnaire under this heading.
The ou&:ome was judged as éO% of
students agreeing strongly that they liked
the course, that it was too hard and

challenging with good learning methods

mathematics combined with sufficient

¢ & . X .
homework and very clear assignments and

Students were divided on various aspects.
The outcome was that 55% found the
course relevant with good methods for
learning combined with sufficient
homework assignments that could change
their attitudes about mathematics.
However, 35% of students indicated very

poor methods being used, with unclear

- assignments and the course not doing much
N i

J| in changing their-attitude (rating 2).

Sy

II. You as Stadent o

B

11 90%-of t‘le students in thls programme

4 bést‘__pffdrt into homework activities and

\ ?f’they were poorly prepared and did not

agreed strongly that tney were well-
prepared for lessons, showed interest in

learning, asked for help when needed, put

learned a lot out of the programme, Oniy

10% claimed they showed interest though

make it fun for the teacher as they were
contused at times and as a result putting:
very little effort ard avoiding to ask
questions, They.were blmx}iﬁg themselves
for having missed out on other areas of the

programme (ratings 5 and 1).

55% of the students strongly agreed that
they participated actively by being well=
prepared for sessions and showing mterest
thoughnot enough time was available to
ask questions as the'teacher was at times
shouting. 28% of students felt they needed
help but could not ask for it as they were
not following what was taught and were at
times ve}y confused by the teaching

methods. They also indicated that should

they be given another chance in this group :

they would improve (ratings 4 and 2).

Note that categories in column I are not

a’

necessarily the same becailse the

information was recorded as pure as it was

.. | given by the students concerned,

s
!
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MATHS THE EASY WAY

__CREATIVE MATHS
Y. The Teacher

bt

100% of the students agreed strongly that
the teacher was well-prepared, interesting,
fair but caring and presented enough
ver'iety, offering help to his students,
Generally students in this group enjoyed
being taught it this way (rating 5). |

P
t,‘

E

4
A

SN

Only 58% (rating 3) of the students agreed
strongly on the overall preparedness of the
teacher with some reservations on his

strictness and faxlure to be approachable

k40% (rating 2) found thelr teacher

0

mterestmg, f'nr and able to provxde
assistance. Only 2% (rating 1) were not

sure,

RS

o Sy /»)f =
1v. Methods

P

80% k.of the students liked the cumulative
method of homework and saw the value of
it in learning. They also found it self-

fulfilling to study fhdnathematics tests.

- Only 20% disagreed but Blanned to take

more mathematics in schoof than they

About 55% of the students liked ‘the
cumuja* {e. homework and thus did not see

its vaxue About 28% claimed the methods

of te‘%cf, ,ng were relevant and mterestmgp
k A * o
whereas only 17% did not find it easy to

| prepare for tests (ratings 1, 3'and 2%

,q 1d have normaLy (ratmgs 4 and-1).

3
42
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(‘ompa/fmg the two programmes - ‘Creatlve Mat‘ss and “Maths the Easy,}Nay -on the

basis of Qercentages given to how the students responded to questrons in ! reh of ﬁne foar

subsectwns of the questzonnalre it was cone? uded that,* Creatwe Maths had a hzgh potential for .

improving student performance When compared wrth “Maths the Easy Way It was 1mpo'tant to

in Table LO signified information about how the two mathematics prcgrammes were r{ drceived rid

deoplte tlns eyidence not bemg supportecn “statistically. Toe majonty of students percelved

‘Creative Maths’ as the programme witlh potential for rmpmvmg st:rdent performanoe m

‘ comparrson with “Maths the Easy Way?,

[

&

N

o 'note that the ‘Créative Maths’ group was positive and had higher ratings of 4s and 5s compared - \

7o
v

wrth ‘Maths the Basy Way’ ratings of 2s and 3s, Howgver, these raungs above ang: percentages ¢’

N
G,‘
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- 52,2 Teacher Questionnaire (Appendix I)

This questionnaire had 20 items to which mathematics teachers teachmg the programmes
responded individually. The data showed that there was great gommitment to teaching in general
and teaching goals and objectives were taken very seriously in the light of teacking mathematics
‘sets concepts and theory® through ‘Creative Maths’ than ‘Maths the Easy Way’. Teaching
methods inthese programmes were ;eleVant and appréf““{cely used, The ‘Creative Maths’ teacher
had hiéllratings as follows: 12 S§'s 01; items 1,2, 3, 4,:’».,1 .bg 7, 8,9, 13, 17 and 18; 3 M’s on items
14,15 and 16; and 5 N’s on 10, 11, 12, 19 and 20. The ratings of ‘Maths the Easy Way’ teacher

" were given as: 9 8’5 on items i,ﬁ‘z, 4,5,6,7,8,9and 11; 4 M’s onitems 14, 15, 16 and 17; and
7 N’s on items 3, 10, 12, 13, 18, 19 and 20. Each teachér’s ratings were multiplied either by 5,

3 or -and the totals for each teacher were calculated as follows: For example,k the ‘Creative

- Maths’ teacher had (12 x8) + (3 x3) + (§ x 1) =60 + 9 + 5 =74 points whereas the ‘Maths the

Easy Way’ teacher hau @x8+Ex3+ (7 + 1) =45 +12 + 7 = 64 points altogether. These

o scores of points were also c.omparab]e in terms ofthe two mathematics programmes andhe ability

of the teachers in relation to me items listed on the questionnaire (Appendix 1). The ‘Creative

Maths’ teacher had & hlgher ratmg than the ‘Maths the Easy Way’ teacher. The researcher had

a meetmg with both teachers in order to discuss their situation, (the researcher) went further to

" show them shbets on which they were rated by me. Each teacher had an epportunity of comparing

his ratings done by me with those done by him, It was 1mportant to observe that T had rated the
*Creative Maths’ teacher in. the 70s and scored the ‘Maths the Easy Way teacher 60 points.

The former was sull higher ox} points in comparison with the latter. This meeting was very fruitful

. and enlighte’ning in terms of‘?iiscussing generéﬂy about mathematics and how well it should be ~
© tapghtinthe cIassroom Both teachers agreed that each had to improve on a number of skills and

that this héd to be seen as ;1 process They both realized how important it was to be skilful,

pamcularly in mathematzcs and the idea, of improving performance was well received. Mote

positive comments were dirécted to this programme than its rival, \Both teachers agreed, howeVer,

" that thez’e\Were areas that nf}eded attention as a means of, or w'1y forward for, improving them.

Follovii ing the questxonnatres these areas 'were recorded a$ pomts 6,9,12, 16,17 and 18 These

areas were discussed ina separate meetmg, with the teachers concerned as a matter of urpem,y for

feedback and empowermmf purposeu because basically they would still continue to teach

mathumatxcs at the school where this study was conducted. These data revealed that. *Creative }




. different times on different days.
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Maths’ was viewed as the programme that had potential to improve student performance and on

which mathematics students performed best i comparison with ‘Maths the Easy Way’.

53  Interviews

These interviews were conducted to gather further information related to perceptions of

the two mathematics programmes, namely fCreative Maths’ and ‘Maths the Easy Way’ in so far
as improving performance was concerned. Interviewees were consuited at the work place and
interviewed on a one-to-one basis. These interviews involved mathematics teachers and DET
officials; The former were interviewed first and the latter were the last to be interviewed, all at
G
5.3.1 Mathematics Teachers Interviews (Appendix J)

> Both teachers responsibie for ‘Creative Maths’ and ‘Maths the Easy Way’ thought that the

investigatiori mode was an important part of mathematics teaching. The ‘Creative Maths’ teacher

said that this mode presented the students with an opportunity to explore the ideas presented, -

often with minimum teacher direction. Sometimes this exploration consisted of an investigation
with concrete objecfs and at other times, the student simply used paper and pencil to explore ideas
withnumber. Mathematicssections should have been more child-centred because this would have

enabled the children to explore new ideas, or known ideas in a new way. This was self-exploration

- through whicha great deal could be learned by students in mathernatics ciassrooms. For instance,

students that were taught in the experiment benefited from discussing investigations in their small
groups.- They were directed to read through the irvestigation section and to figure out which

cards were Eric's set (according to the activity). It also took some children quite bxt of

dlscussmn to realize that the cmly acciptable objects were those on which a circular shape

appeared Indeed, exploration demanded that teachers should encourage creative thinking as they
mm’/:ed around the classroom and avoid giving answers to children's questions too quickly. Rather
stimulate thought with questions of your own, such as:

“What is similar about the objécts in the first set? Inthe sécond set?”

“Would a waste paper basket be in Eric's set?” (au activity done in rhe classroom),

In this way the mvestxgahon mode could be important.



Figure 2: Dot Patterns

" a particular concept taught He also Sa.c'r that questions should forni part of dlscussmn

| help students to focus on the most important concepts, skills in guiding the dxscus

53
The ‘Maths the Easy Way’ teacher said that the investigation mode was important because
it helped the students to identify the commorii‘&arithmetic property shared by all the numbers in a
giveﬁ illustration, For example, most students may not have had any difficulty recognizing the
multxples of 5 and representing them in a set. This teacher further used the following example to .
1llubtrate his point:
"All of these are in the set": 49, 21, 35, 91, 3"64, 140,
"}Isne of these is in the set": 10, 24, 12, 100, 81, 71.
He also mentioned that children could further be asked to list more members in both sets above.
This Would help t'l\ié\.{ghildren to build up an intuitive notion of set, at the same time they were
activities that should i;e treated as enjoyable mental activities rather than a< rigorous problerris.
His other viewpoints were that in ‘irilkvestiga.tioxls children should be encouraged to work
independently and be directed to study patterns and try to figure out how each number is formed

in relation to the number preceding it using corresponding dot pattertis, for example:

LR W
This teacher felt that to explore and to mvestlgate in mathematics was important because’ saqunts \Nf}
were encouraged and motlvated to dlscover things by themselves, independently::

Respondmg to the qQ@stlon "Is discussion in teaclung mathematics vital?", the ‘O

\presentmg ideas would be of value in teaching, The discussion is vxtal

[
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_,‘the ‘Maths the Easy Way’ teacher thought that discussions gave §tqdents an opportunity
to talk miore and freely about what was investigated or the kind of skills ahd techniques fal\iéht.
He stressed that every investigation section in mathematics must be followed by a discussion
session although this might not always be the case. This was because discussions developed the

reasoning powers and critical thinking. He said if logic was developed in a student then the

‘ chances fhat he/she be rational were great and generally the moment you wanted to start teaching,

you opened your mouth having thought carefully about what you were going to say. The moment

ypﬁ said it you were talking, and talking involved discussion. This teacher concluded by saying

‘teaching was another form of discussion and that discussion was equally as important as teaching

in'the mathematics classroom.
‘Question three read "Have you enjeyed being part of this experiment? Explair." The
‘Creative Maths’ teacher responded by saying that this opportunity (being part of the study) was

a learning experience'for him. He said that the mathematics programme provided the necessary

- mastery of basic number skills crucially needed by students, and that it presented the material in

a wéy that émphasized the exciting, creative nature of mathe;niatics. He also realized that as his

* students became involved in exciting explorations and investigations, the structure and beauty of

mathematics unfolded to the benefit of those taught. The programme helped students to be

motivated and eager to investigate and discover for themselves ok for interesting patterns and

rélatidnéhips and 1o develép their own generalizations. &

7 ,
particxpatlon Otice 4 topic to be learned was introduced, it was explored in'great detaxl the's max

" purpose was to develop and pursue it until a desired level of understanding wxzh reoard to’ t‘wt1

topic was reached. He said that his group wasa mixed ab1hty group and in compiling worksheets
for them he had to take into consideration the needs, abihtles interests and time avaxlable for each
individual student. For example, if the teaching time was short he had to move rapidly through

a particular lesson or the teaching of a specific concept, and the assignment given as part of the

kL
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" demonstrate their ability to perform particular skills with great efficiency. This learning experience

55

application would be the minimum for all students. He said he was fascinated by situations in the

classroom ‘wherein the more able students would take control of the class and learning and

was shared by all in the learning environment. He concluded by saying he would do it again if so

B}

requested,

*The final question "What do you think of the two mathematlcs training programmes used
inthe experiment? Elaborate", was sespunded toby both teachers. The ‘Creative Maths’ teacher
indicated that indeed his training programme would not have been so very successful w%thout the
use of small-group 'teaehing. He said that the programme achieved“ success owing tp the co-
operationand determination of his students which coniributed to his classroom organization. Each
small-group worked as a team on the samelesson, Although at times groups would be \ihried this

did not pose a problem. In fact it was very stimulating to vary the sizes for different les"’;sons and

‘units of work, also judged on ectivifies to be done. In all cases smaller-size groups ofteh worked
Juag group

more effectively together and allowed greater opporturuty to parhcnpate in activities that called

for investigation and discussion based on self-discovery. This Llasqroom learnm~7 set-up produced

~ active student participation’and it was the strong point that contnbuted to the overall sut-cess of

- “Creative Maths’. All this was said by the “Creative Maths teicher

The ‘Maths tlie Easy Way’ teacher responded by eaymg that some students in his
programme - showed lack of focus, determination, motlvatlon and interest. A few were not as co-

operatlve as they should be. The area of sets was. deﬁmtely the introduction of a new concept of

‘ mathematlcs and this needed their full attertion and maxiraum cc-operation. The exercises were

set in such a way that they were graded, beginning with Chv ea51est ones and ending w1th the more

challenging. For example, from time to time there would be A falrly easy challengmg problem

. provided to encourage the less able students to attempl it. Most of the studenta, accordmg to thlb

teacher, were slower students who would take more time to complete the work given to them

The more able students were perfectly in control (/ f their own leammg and needed very httle ’

guidance. He also indicated that teachmg time wa” hmdered by groups of students who needed

more guxdance and attention: Despite this, he fel / that generallyu‘ - o m well but not as

?\

well as he had expeﬁted and he had a strong fetling that/" 1,ourse should be

extended as a great deal had to be done apart t]om teachmg,

K X '
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. mathematics classroom?".

‘attitude both towards the study of mathematics and towards themselves as learners. All too often,

the classmom?" was responded to as follows: Official A seid that there were many different -

56

In conclusnon views given by both teachexs had to be compared and judged, taking into

account what they said about ‘Creative Maths 'md ‘Maths the Easy Way’. What came out from

“these interviews were general elaborations based on interview questions by the ‘Creative Maths’

teacher and “Maths the Easy Way’ teasher, There was no clear concrete evidence given on the
question, viz., “Which’ programme improved student performance? There were however specific
instances where both teachers felt that the mathematics programmes were valuable to the students

and to them as mathematics teachers. They felt that students benefited from them both.

53.2 DET Ofﬁcials Interviews (Appendix K)
Two senior officials nanted A and B wereinterviewed on different days in the DET offices,

Braamfontein. The first question posed was "Is evaluation of student progress necessary in &
- b

o A responded: Any evaluation on work done by students was necessary, whether formal
or informal. For example, observation of students' responses on work taught and learned in a

mathemaﬁcs classroorn should indicate which students needed particular help in building a positive

evaluation proceduremfocussed attenticn on what tne child did not’ understand or master, rather B e

than on what the child did accomplish. In evaluating a s;udent‘s progress, a posmve view, one that

capitalized on success and developed conﬁdence must be maintained. To add to that, you mayi
find that a day-to- day evaludtion of the students often involving interviews, VvouId helpthe -
teacher to determine how well & child grasped the concepts and how well he was able to apply : ’ "

them, e T e B
‘1 i i =3

B responded Evaluation helpedto 1dent1fy students who qemonstrated b g, &

theteacherto know 1fleammv outcomes performance objectives for these outcd 165 sand nrogreéjs
based on t‘lese outcomes were attained. Without evaluatxon progress could not biz measurr‘vle

‘)
" The second questior "Are mathematics students: exhxbltmg any attitudes as they learnin .

attitudes exlublted by students who had been exposed to c]assroom mathematical experience.
There were ‘of course, the more general attltudes thata student had towards his teacher, towards

his subject, towards his school, towards his fellow students, and towards the process of education. .~
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Official B responded by saying that many different attitudes were being exhibited by students in
" the learning-teaching envifonment, but in my own opinion the two most important attitudés were
the student's attitude towards mathematics and the student's attitude towards him- or herself, It
has been said that the mathematical experiences of a student before the age of eleven and the
S responses hefshe has been encouraged to make to those experiences largely detex thine ms/her
potentxal mathematical developmient. Official B finally said that if this was so, then a stué\ent‘
attitude towards mathematics and his/her feelings about how he/she related to mathematics vsﬁere
exttemely important considerations for the classroom teacher
Question three was, "Isi mvestxgatxon and discussion i 1mportam in mathernatxcsV Explain.”.
| Oﬁicxal A said that both investigations and discussions stimulated teaching as teaching strategies,
- They were both central to the learning experience. For example, through investigations and
discussions smdents were nade, and encouraged, to become actively involved in a lesson, sither
individually or in groups, investigations of situations that contamed the seeds for the central idea
of the fesson and discussing their investigations as they went along, - Official B said that
investigations were specnﬁcahy designed to encourage students to take respons:bﬂlty for thinking
~and exploring, and discussions were a means to facilitate this, for example, larger-group
discussions occurred after the invéétiggéﬁcns. Discussions, according to this official, atiowed both
'the teuchar ‘and the students to share further 'ideés’ ina diécllssipn of what they found in the
xrf(f“"trgatlon o 5o T yd / '

The last questlon was, 'What are the kmds of things students learn in mathemat:cs 0o
improve perfonnance’7" Cficial A commented that the types of things students learn are
- concepts skilfs, generahzatxons facts and attitudes. For example, the teaching and- dev< qopment
,,fof wunoepts and generahzatmns provxded 4 child with a feeling of power regarding mat}\ematms
] _for when he/she expenenced the thrill of discovering a concept ora generahzatson or when he/she

used these to solve problems, he/she was also developing a useful and wholesome attitude towards

o “ . '._Zmathemattcs learning &nd histher performance was extensivelyimproved. Official B responded
\ e, "+ . bysaying that skills and facts in mathematics ought to be more emph,l sized because they provided
50 ) the ﬁudent with the basic sensé of: securnity accomplxshed simply from being able to do something
_— + " of to remember somethmg This security would increase the confidence needed by the student to

experience success. As aresult the student's performance was increased. Learning was enhanced,

il o - KR
a
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In conclusion, suggestions by these senior officials described what students should do or «

S

2 . normally not do in mathematics education in order to achieve suc;:ess, and how teéchers should = ==
help students to accomplish this goal. Most teaching, according to therh, should be directed T
towards improviné student p /"fformance, What should be noted here was the fact that what each |
. official commented on did r{ot directly relate to the first research question, namely: On *which’ 1
programme d{) students. psrfbrm best in mathematics: ‘Creative Maths’ or “Maths the Easy Way’?
K _ Tssues or matters related to this subject were supposed to take precedence over any other matters
T concerned with the teaching of sef$ in the experiment of this study. This study was prepared to

' . deal with such situationis. A concluding chapter overleaf summarises crjtical comments oft

. “Creative Maths’ and ‘Maths the Easy Way™. .
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CHAPTER 6

(‘()NCLUDIN G COMMENTS ABOUT TEXE MATIIFN.[ATICS PROGRA‘VH\'IEQ

6.1 ‘ Introduction

This section serves as a concluding chapter of this study. Its main purpose is to comnment

critically on the two mathematics programmes used in the experiment in relation to'the two main
researchquestioiis proposed as hiypotheses tested in this suudy. For the purpose of this discussion,

they are re-stated:

6.1.1 - On ‘Which’ Programme Do Students Pe\igoxtm Best in Mathewmatics: ‘Creative
Maths® or ‘Maths the Easy Way’? ‘
612 What Perceptions Are Held Abb’ut *Creative Maths’ in Comparison With ‘Maths

‘the Easy Way’ for Improving Student Performance?

6.2 f”Commeﬁts ontheResearch Question: Cn “Which? Progran;mel)o Students Perform

Best in Mqthematxcs, #Creative Maths® or ‘Miths the Easy Way"’

- Theresearch questxon stated above constitutes only part of this study’s bacl\bone It isone.

of the central questxons tnat serVed to provide a vivid focus of the problemithe * ~tu,dy was"

interested in pursuing. "As a hypothesis it had to be tested within the context of thi\é. study.
Statistical evidence gatheréd in the experimental design of this study ir{aicatéd'clearly that both
programmes, ‘Creative Maths’ and "Maths the Fasy Way” were conspax'zibie elnd measurable in
terms of the nature of student scores obtained through the Pre~Tesr Post-Tests 1 and 2. These

tests were selected and used in the expenment as 1mportanLdata~gathenng devices. The scores

obtained by individual stidents were categorized accordmg to ndmdual groups assigned to -

participants by being matched and 1andomxzed

In tIus study these groups were recognized a.s Coutrol and Expertment Thus the |

mgmﬁcamce of having. such groups in an experimental design of this study was to make possibie
the feasibility of measur mg and comparing student scores obtained by means of the Pre-Test and

the two Post-Tests of this study. " The measurement andicomparison of student scores was based

on t§vo mathematics programmes, i.¢., ‘Creative I\((aths’*‘a’i’li"c“'f ‘Maths fheEasy Way’, through which
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students in their contro} group and expenment group were taught mathematics basic sets theory
using small-group and whole-class methods of teaching respectively. One mathematics teacher
was assigned to the controliand experimental groups respectively,

A speciﬂe technique was carefully designed as a framework on which the matchirig and

& : L . L
comparison of student scores was based. This technique involved recording student scores in

terms of percentages and matching them cross-sectionally within the two mathematics programmes

(‘Creative Maths’ and ‘Maths the Easy Way’) and cross-sectionally within the two groups of the

., experiment in the study, viz., the control and the experiment, before they could be compared as

ﬂlustrated below: ~ .
“ , X ‘ ,
Con{ Ei:peﬁment
~_ “Creative Maths’ PRﬁ:TEST | X POST-TEST 1 R\
" | Same | | D |
‘Maths the Basy Way’, | PRE-TEST | X POST-TEST2 |
Control Experiment

X represents the fnagnitude and direction of this matching and comparisoa. -

o

2

Figure 3: Scliematic 'Representation of Comparing and Matchihg Student Scores

From Flgure 3 above the maiching and comparison of student scores occurred between

SCr eatwe Maths’ and ‘Maths the Easy Way butween the Control and the Exoerlment between

the Pre-Test and Post-Test 1, between the Pre-Test and Post-Test 2, as well as between Post~Test
1 and Post-Test 2. It must bie noted that in the experimental design of this study the Pre-Test was

: of the same nature and quality whereas Post-Test 1 and 2 were different and served different

purposes each test considered within 1ts own context and meaning. These matchings and

comparlsons of the student scoresreferred to above were conducted and based specifically on'the

2]



©

Q

a4

61

~ sample of 40 students paired to one another from the first pair up to the twentieth pair, for

éxample, student 1 was paired with student 21, student 2 with student 22 and so forth up to the
twentieth pair. This pairing of students according to this framework is clearly illustrated in Tables

6 and 7 on pages 38 and 39 respectively of this research report. Similarly next to each student the

. 8COres were given or recorded ac nrdmgly as scores of the Pre-Test, Post-Test 1 and Post-Test

The dxﬁ'erences of'the mean values were calculated as follows: ‘ \\ N
. ?‘2 .“,:> /;\ ,\’ I
TABL}B 11: DIFFERENCES OF THE MEAN VALUES
R X
| Tables - Control * Difference Experiment. Difference
| Means | 67.09-54, 80 | 1229 67.67-5455 | 1312 |
/ Table 7 . e Cont rol Difference - Experiment | Difference
Means © | 65.00- 5480 19.29 67.02 - 54.55 . 12.47

2 in columns, The colufms in each table were clearly marked Treatment C (i.e., Control) and

Treatment E (i.e. Expe/ﬂment) In this research report, the student scores of Post-Test 2 preceded

those of Post-Test 1. It should not in any way imply that Post-Test 2 was administered first. In
other words the order should not be a criterion and, it is thus not important, however, it is the
dlscussxon based on these tests- that is vital. No real names of students wer¢:used but instead
numbers were given to each partlcxpant and this arrangement was done for convenience sake,

In Table 6 the mean values of 54.80 and 67.09, and, 54.55 and 67.67 were calculated

- according to the sum-total of individual scores in percentages as obtained by participants in their

Control group or Experimental group under Treatment C or E respectively. The sum-totals were

divided by the total number-of students as represénied within their pairs, i.e., of 20 participants.

The same procedure was applied in Table 7 in as far as the mean values were concerned. This )

being tl.e case- concemmg the mean values, a further step was to focus on both Tables 6 and 7.

Thé differences in the mean values were 12.29, 13.12 and 10.29, 12.47 xespel:tively ‘for

O

Tables 6 and 7. These dxﬂ'erences were based on the tests themselves, viz., the Pre-Test, Post-Test

1gad 2, In both sxtuatlo'ls above Post-Test 1 and 2 scores are compared with those of the Pre~

Test, under Treatment C and Treatment E. It was found that there were small differences in the

mean values, The final differences in the mean values were calculated as follows: »




Tahle 6: 13.12 -12.29 = 0.83
Table 7: 12.47 = 10.19 = 2.18

Having to consider the values above, of 0.83 and 2.18, these calculations proved further that the . -

difference in performance was small when comparing the Pre-Test scores with those of the Post-

Test 1 dfid Post-Test 2. The evidence given here supported further the statistical evidence

 discussed and brovided on-page 44 of this study. Thetr was not any signiﬁeant difference
- statistically between ‘Creative Maths’ and “Maths the Easy Way’ with regard to student

performance or concerning the programmes in improving student performance.

T
P

i

6.3  Comments on the Researcll Questmn. What Perceptions Are Held About ‘Creative
‘ Maths® in Comp;mson Wlth ‘Maths the Easy Way’ for Improvmg Student
fon mance?

The purpose of this question in terms of the study was to gather quahtatlve data that would
enable the study to succeed in findmg out about perceptions held on. the two_programmes,
‘Creatwe Maths’ and ‘Maths the Easy W ay’ in comparison with each other for improving student
performance in mathematics, when students are taught through- small-group and whole-class
teaching methods by each mathematics teacher, using two different programmee based onthe'same
content of mathematics basic sets theory, with different pedagogies.

Fromthe quahtanve data gathered by means of the observation of group classes conducted

in the experxment questlonnmres and interviews, there were positive and negative comments on . ¢

the “Creative Matl;s and ‘Maths the Easy Way’ in Jmprovmg student performance There were,
i o .
‘however, more posmye cbmments on ‘Creattve Maths’ than “Maths the Easy Way as aresult, it

was felt that ‘Creative Maths produced better results in improving . .,tudent performance than

«fMaths the Easy Way’, This was a strong feeling by most of the participants’engaged in this study.

Drespite what came out from the qualitative data and participatits, the statistical data had something
dxﬁ'erent to say about the two programmes discussed in this study in respect of improving smdent
performance in mathematics when teaching occurred through the small-group and whole~class
methods. Note that this strong feeling referred o above has nothing to do with the scores of

students and should not in anyway be ascoczated witli them (. e , Scores), smce the two situations

of perceptions of participants and scores of participants were treated separatel y and are thus

e

o
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" different issues. Perceptions relate more to qualitative data, whereas, scores are more related to
+ ,quantitative data,

\v\ Significance of ‘Cfeative Maths’ and ‘Maths the Easy Way’

by the mathematics teachers to improve student performance. Both programmes were conducted
{ ' wellinthe experiment. The statistical data indicated very little difference between ‘Creative Maths’
E
) venﬁed by a further investigation illustrated in Appendix L, showing the success rates between
1}\ boys and girls taught in the experiment through ‘Creative Maths’ and “Maths the Easy Way’. In
ii general, boys pérfo'med better (attaining ratings of 50% up to 58%) in comparison to girls (with

|

ratin s of '36% up to 50%). Although the differences in boys and girls percentages is not that high
| g p
\(m aximyum dlfference 8%), these percentages still mark some conclus.ons done in other studies

*of social research of Gender in Mathematics® that boys are more mathematically capable and

mathematxcaﬂ y mclmed than girls. This study was only interested in the overall performance of

iamdents in both the mathematxcs,programmes despite their gender. Improvement in student

]aelformance is illustrated below in percentages:
R Boys (50-58)% improvement\acrpss\,\ the programmes

bl Gnrls. {36-50)% improvement écross‘.the programmes.

The percentages given above were considered in relation to the mathematics programmes -

Creative Maths’ and ‘Maths the Easy Way’ - and had the following significance:

| Cleatwe Maths” Gained 50% plus 58% equals 108% whereas ‘Maths the Easy' Way
gamed 36% plus 50% equals 86%. In this comparison illustrated above, there was sufficient prcof

tq}at ‘Creative Maths® came out higher in per cent than ‘Maths the Easy Way’ and that boys
pez;rformed better than girls in the experiment.

|

ﬁr +Conclusion )

o

| In the study it was found that the dlﬁ‘erence in the programmes ‘Cr eatxve Maths’ and

‘Maths the Easy Way’ in improvmg student performance in the experiment was very small having
to ‘\take into consideraiion the difference in individual student scores in their Control and

Fx{;enment groups, the mean values, the difference of 6.83 and 2.18, and lastly how the
]
‘ﬂ

i
|
'\
i

i
\‘ H “. .
1 ‘ i

|

‘i Both programmes - “Creative Mathé’ and "Maths the Eas} Way’ - were significantly used

and ‘Maths the Easy Way’ inimproving student performance in mathematics. This ‘difference’ was




Pl

- “which’ students petformed best, more positive perceptions were held about ‘Creati

S
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performance in mathematics of boys compared to girls rose up to the maximum difference value

of 8%. It is, however, not possible to analyse and prove the qualitative data arising from the
p Y q

perceptions of various participants in the study. These data were not subjected to any statistical

measures or procedures and therefore cannot be relied upon in terms of taking vigorous

conclusions, despite all the positive comments that were said in favour of ‘Creative Maths’ in

comparisc;\ with ‘Maths the Easy Way’. The final conclusion was that it could be said with

certainty that neither ‘Creative Maths’ nor ‘Maths the Easy Way’ was better in improving student
performance. It-was concluded that there was either insufficient statistical difference br almost no
significant statistical difference between ‘Creative Maths’ and “Maths the Easy Way’ in imprbving

student performance. 'f‘hq difference in these programmes was very small and it was difficult to

arrive at a different conclusion other that the one above, In addition there was no programme on

N
ve Maths’ than

‘Maths the Easy Way’. These are the findings with regard to this study.
I, the researcher, hoped that these findings, together with the entire study would be

recetved positively by the schools, teachers, students and officials concerned, as an eye-opener and

= device to help them reflect back to their planning and inanageme‘nt, teaching and learning including

budgeting and developing curricula, and most importantly, how all these aspects relate to and affect
mathematics inside the classroom. Wemust sériously create the ?est ways of teaching ﬁ\tflthematics
S i

effectively for better outcomes that would contribute to imBroving student performance. in

1

- mathematics.
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APPENDIX A
. y
, THE STRUCTURE OF THE PROGRAMMES
Sample Selected Randemly N = 40 R
MATHEMATICS CONTENT | MATHEMATICS | CONTENT
- PROGRAMMES {Unit One) TEACHERS (Unit Two)
R Il ‘Matlis the Easy Way’ ,Concef;ts on Teacher A Congepts on Lo
Lae {Conrol) Sets 1-4 Sets 5-8 \\
? *Creative Maths’ “f Concepts on - | Teacher B Conceptson ||’ V4
(Experimental) * | Séts 1-4 || Sets 5-8 ’
b o
- &) [:’;, . ey
u . ; 0 N \\\;\:\
) - oy
2 . B B 2 iy
i (;‘ ;\ : G
I ’ \;{/Nf/}
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APPENDIX B -
+ STUDENT RECORDS AND STATISTICAL DATA OF THE PRE-TEST
TREATMENT C.. TREATMENTE

No. .Age. Sex Langixgage i::t No. | Age | Sex | Language gzz-t

1 15 M | Zul 50.00 21 |14 F | Tswana 55.00

2 15 M | Zulu 4900 *{ 22 | 15 F | Tswana 52.00

off 3 115 F | Sotho 4800 | 23 |15 F | Tswana 45.00

4 115 F | Tswana {5200 | 24 |15 F | Tswana | 60.00

5 115 < F Sotho [ 60.00 251 14 M | Tswana 59.00

6 | 14% M | Tswana || 51.00 | 26 {15 F | Sotho 50.00

-7 114 F | Sotho il 54,00 | 27 | 14 M | Tswana 53.00

8 {15 M- | Tswana J 56.00 { 28 | 14% | F | Sotho 54,00

9 115 F | Zulu 415600 | 29 115 | M | Sotho 48.00
10 f18% | F [Zuw  "[59.00 {30 {15 | F lZulw  |4500 | -

’ 11 |15 M |Tswana |58.00 |31 |15 | M {Zum . {5500 |
12 115 M | Tswana 65.00 | 32 | 14 F | Zulu '58.00 a
13 115 | M | Tswana ® | 6000 | 33 {14 | M | Sotho 52.00 ||

14 | 14 . M | Soth) 62,00 34 115 'F | Sotho 47.00

15 14 M | Soth 51.00 35 114 M | Sotho 64.00

s 16 1 15 F Tswina 50.00 | 36 |15 M | Tswana 52.00

, 17 |15 F | Sotho 50,00 | 37 |15 F | Tswana. | 66.00

18 {14 M | Zulu 53.00 | 38 {14% | F | Zulu 58.00

Lo 19 | 15 M | Zulu ¢ | 65.00 39 114 M | Sotho 1| 62.0C

20 |15 M | Tswana 47.00 { 40 |15 | F | Tswana 56.00

" fMen . 7 {5480 | Mean 54.60

Standard Deviation : 5.61 | Standard Deviation { 5.97

Ninimum Values 47.00 | Minimum Values 1 45.00

Maximum Values , 65.00 | Maximum Values "1 66.00

o gt
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" APPENDIX C

STATISTICAL DATA OF THE SIGNED-RANKS TEST: POST-TEST ONE
: (Test of Effect of Treatments)

Q
;
A
o
RRTEW
&
o I
.
I
i
&

TREATMENT C TREATMENTE
_ No. | Post-Test | No.| Post-Test One
One
y ,
| 7100 | 21 L, . 47.00
. 83.00 227 7100
. ' 4100 | 23 64.00

50 00 1. th W N

86.00
51.00
95,35
45.00
60.00
53,000

ff 24
125
26
27
28
29

48.00° | 30 49.13
.11 1 65.00° 31 53200
© 12, 54,00 32 68.00
13 80.00 33 _82.00
14 67.13 34 80.00
15 70.00 | 35 |iv - 33.00 ‘g
16 68.00 36 56.00 v
17 59.34 37 63.40
18 79.00 38 65.00 -
19° 5813 |39 85.00
. X 20 _62.00 " | 40 66.14
| ean 65.09 67.02
St Dev. 14.09" 14.86
I Min, Val 45.00 47.00 B
| Max.Val 95.35 - 100.00
. N
® : R
i o .
‘ o L
o o o - K o
; . m 1\\\\\\ ‘ C}
N\

!

s

[}

B I

O - o E
L it rayea g aneyet en e
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APPENDIX D

S i‘ATlSTICAL DATA OF THE SIGNED-RANKS TEST: POST-TEST TWO
(Test of Effect of Tr eatments) :

TREAT MENT C TREATMENT E
No. Post-Test Two | No. { Post-Test Two

1 50.00 21 72.00

2 70.00 22 85,00
3 67.00 23 48.00
4 54.32 24 88.22
5 53.00 25 54,00
v 6w 97,00 26 98.00
o 7 87.34 2 52.00
8 65.00 28 67.00
9 71.00 29 54,00
10 43.00 20 50,00
S 55.00 31 . 66.00
12 69.00 32 59,00
- 13 85.00 33 86.00
14 81.00 34 69.00

15 55.00 35 © 73.00.

16 © 58.00 36 66,00

17 69.00 37 58.00 .
.18 64.00 38 80.00
19 81.13 39 59,00
20 67.00 40 69.14
. I Mean L 67.09 67.67

{Std, Dev. " 139 14377
Min. Val. 43,00 48.00
Max. Val, 97.00 98.00

Q

Uy

B
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s : e APPENDIX E
' STATISTICAL DATA OF THE WILCOXON MATCHED-PAIRS
SIGNED RANKS TEST: POST-TEST ONE |
{Test of Difference Between the Treatments)
TREATMENT C TREATMENT E
No. Past-Test One | No. | Post-Test One
i g1 71.00 21 47.00
y/ 2 83.00 22 71.00
N3 47.00 23 64.00
0 4 86,00 24 52.14
5 51,00 25 50.00
6 9535 26 ©100.00
: 7 45.00 27 90.00
3 60.00 28 70.13
. 9 53.00 29 75,00
, 10 48.00 30 49.13
o : e 11 65.00 3l 75.00
) . 12 ; 54,00 32 53,00
13 80.00 33 | 68.40
R 14 67.13 34 82.00 ,
R S 15 70.00 -l 35 80.00 ' ft
~ . 16 . 68.00 I 36 53.00 \
17 Y5934 37 56.00
18¢ 79.00 38 63.00
19 " 58,00 39 85.00
20 62.00 40 | . 66.00
Mean 69.09 67.02
Std, Dev, 14.90 ’ (1 14.86
Min. Val. 4500 T 47.004 o g
Max, Val. 95.35 ‘ 10000 - e
]
N )
| a L3 { o “
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APPENDIX F
" STATISTICAL DATA OF THE WILCOXON MATCHED-PAIRS
- SIGNED-RANKS TEST: POST-TEST TWO .
(Test of Difference Between the Treatments)

v -
TREATMENT-C TREATMENT E
No. Post-Test One | No. | Posi-Test One
,, 1 50.00 21 72.00 ,
- 2 70,00 22 85.00-
s 3 67.00 23 48.00 - ~
. 4 '54.32 24 | 88.22
5 53,00 25 54.00
6 97.00 26 98.00
"1 8734 | 27 52.00
. 78 65.00 - | 28 67.00
i 9 71.00 7] 29 | 54.00 :
10 43.00 30 56.00 '
11 55.00 31 66.00
12 ~69.00 32 59.00 ’
13 85.00 33 86.40
14 81.00 34 69.00 oy
15 5500 '} 35 © 73.00 N
16 58,00 | 36 " 66.00 :
17 69.00 37.1 5800 =
: 18 64.00 .38 80.00 ’ e
19" 8113 | 39 | .. 59.00 : ;
L 20 67.00 .| <40 69.14 5
Mean - o] = 67.09 . 67.67 !
Be e a I, &td. Dev. 13,90 14.03 S
e T S0 o Min. Val, 43,00 48,00 . E
e ) [ Map Vel 97.00 , . 98.00 Sy
;« . LR , (vo *
¥ y'\: '
1 i “\\' -
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APPENDIX G
LETTER TO STUDENTS
SO ) . P O Box 8493
- Y JOHANNESBURG

2000
2 January 1995

Dear Student

As YOu i&m' the study on the teaching of mathematics has been in progress since early January

1995 at your school, Because you have been selected as participants in this study, you are required

amicably and kindly to fill in and complete,the questionnaire attached herewith. <
. ] .

'As formerly explained t&e present study is important. Your careful thought and your opinion of

this study are crucxal for' t‘us study to be completed

\, - , : .
Therefore, I ask you to take soine time and respond tnthe questions asked by putting on the space
provided an appropriate number. There are numbers (1-5) given for each section. Altogether there

. are four sections; 1= =Disagree strongly; 2 = stagree 3 =Not sure; 4=Agree; and 5 = Agree

strongly.

This questionnaire is not a test and no ‘right’ answers are expected. This is simply a series of
questions which you must answer to the best of your ability and as honestly as possible.

. Youare not required to fill in your name on the questionnaire. The questionnaire will be handied

in the str\ctast of confidence. -

Yours sincer‘ely‘f’

PAUL LETHO B

e
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. APPENDIX H
2y
e
/("”" = STUBENT QUE‘?TIONNA'RE
Instryction: Encircle vither 2 positive or negative statement fust (not both) and then fill in the nppmpnatc number in the space provided opposite the
statement chosen. \
A
Mathematics Depastment
: . Course Evaluation
N NameofCotrse: . .« K
Name (Optional)! ; Daie:
I TheCoursy Itself G @ e @ W
Likedit - - - - - Did not like it
Too hard ) - - - - - Too easy
Good methods for {earning - - - - - Poor methods

¢y

v,

Ghanged my attitudes about
mathematiis
Would recommend

“Too much homework

Clear assignments and due dates
4]

You as Siydent

Well-prepared for clags

Show interest in class

Ask for help in tlass when needed

Ask for help outside of clags when
needed,
Put bast gfort into hbmework:

? Make it fiin Tor the t3acker

Have learned something

The Teacher
Well-prepared
Interesting

Fair :

Too hard

Presents wriough variety
Offers erpugh heip

Methads, -~

Like the bumulative method of
homework

See the value of the cumuhugc
tnethod in homework ki
See the value of weekly tesfs
Find it easy to study for tests
Plan 1o take more mathematics in

= Ychool than'T would have normaily

1
ot 84
T

P )
v o o e

o @ ® m

TS

"
7

LI T S S
v

T R
I

Gy @ @ @ .

< « - - -
S - - -
(3 - - = -

w - - - -

= .ol feeling about the course, and so on at thie back of t}us paper. Thank you so muchy

l = Disagree strongly; 2 = Dlsagrce; 3 =Not sure‘, 4=pAgree; 5= Agree sirongly

Did not chanige my aftitude

.. Would not recommend

No homework
Unglear assignments and due dates

S
Poorly prcp::réd

Showno inferest
Do siot ask for lielp in class

" Do not ask for help oulside of class

Put little effort
Do not muke it fun
Are more confused

Poorly prepared
Uninteresting
Unfair

Too gasy

Does not present it -
Does not ofer help

o

Do not like cumulative homework

Does not see its value

Do ot see its value

Do not find it easy

Da net plan Yo take more
mathematics than normal

»

Please viriteny additional comments that you would like to make concerning how to improve thls course, your thaughts and

[

AL
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APPENDIX I

QUESTIONNAIRE: MATHEMATICS TEACHERS
COMPARING *CREATIVE MATHS’ AND ‘MATHS THE EASY WAY?
Evaluate each item: .
S =S8trong=35;
M =Moderate =3;

" N =Needs attention=1 .-

1. Commitment to teaching goals and objectives

2._Appropriate teaching methods

3. Trust.and mutual understanding of ths learning-teaching process

-4, Class participation and interaction

. 5. Open and effective classroom communication

6. Sharing of ideas and resources

7. Lesson preparation

8. Presentation of lessons

©9, Individual attention paid

10. Handling of activities .
\\ E

11. Climate of mutual support and assistance

12. Openness to new ideas and E:hallenges

13. Progress reviewed periodically

14, Improve student pérformance ‘ : 2/

15. Enjoy teathing mathematics 7 ¢

16. Strong motivation and group'morale

17. Teaching confidence ' \

18. Teaching expertise

19. Roles, andv'res‘ponsibilities; clear to all
20, OVERALLO TEAM EFFECTIVENESS




Bl

2. Ts discussi

v 3, Hayé you enjoyed being part of this experifnént? Explain.

81

APPENDIX J
R INTERVIEW: MATHEMATICS TEACHERS
‘ Mathematics Department
1. Do you think t}}q;igvestigation mode is important in a mathematics classroom? Explain.

i

= : Lnsla}

N>

»4{ '
© ‘

3
segching mathematics vital? Explain.
Vi ,

[FI N, .
X5 e

g

4. What do you think of the two mathematics training programmes used in the experiment?

Elabgraté.
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APPENDIX K

’ INTERVIEW: DET OFTICIALS
© ”
i . ”
Mathematics Departnient i
. 1. Is evaiuation of student progress necessary in a rathematics classroom?
2. Afe mathematics students exhibiting any attitudes as they fearn in the classroom?
3 : : — ‘ T
S w 3. Isinvestigation and discussion important in mathematics? Explain.
= o S o
4. What are the kinds of things students learn in mathematics to improve performance?
Qe {. = x\;\‘ :) »
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APPENDIX L

Yy

'Creative Maths’
‘Maths the Easy Way'
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