
EXPERIMEMTAL STUDY OF PROGRA D

LBAR20ZMG AMONG PRIMARY TSACHBR

TRAINXNG C0LLS6SS m K£a9YA

A DXSSSRTATZON SUBMITTED TO TOE

FACULTY OF EDUCATION TO a9<B

UNZVERSZTY OF NAZROBZ TO PARTZAL

S^JQbPZZ T OF THE REQUZREMENT FOR

TOE DEOaSE OF MASTER OF BIXJCATIOW

BY

BEX.BKA XZTOTOJZ

10221
AXROBIoi* 

library

THESIS fias

S gf...





’’Thia

Thio Thesis is my original work and has not been 
presented for a degree in any other University.

is has been submitted for examination 
with my «^;iprovaX as university Si^pervisor**.

H KITOIHJI

^^VBRSVVV Of

Dr. U.S. Sshluani 
Senior Ziecturer 
S3atha&atios Education 
University fitairobi



ACKNOWLEDGEMENTS

The researcher wishes

The researcher Is indebted to Dr. G.S.

The gratitude is extended to the 
principal, and students of Thogoto Teachers’ 
College where the programme was tried out.

Eshiwani* her supervisor without whose suggestions 
and comments at all stages the study could not 
have been completed. Hany thanks as well to Miss 
E.N. Senvuao for typing the thesis.

to express a sincere gratitude to the principals, 
mathematics tutors and students of the colleges 
involved in the study and hopes that the 
findings reported here will be of some value 
to them.

This thesis reports the findings of the 
study involving three primary teacher training 
colleges in Kenya. The colleges were Hlghridge, 
Mosorlot and Klllmambogo.



TABLE OF COHTEMTS

Page

CHAPTER OWE
1.0 Introduction 1
1.1 Purpose of the study 2
1.2 Need for the study 4
1.3 Statcanmt of the problem 10
1.4 Hypotheses 11
1.5 Description of the materials used

In the eiq»erl]Bent 18
CHAPTER TWOa Review of related literature 20
CHAPTER THREE:
3.0 Procedures 40
3.1 Pilot study 42
3.2 47
3.3 52
3.4 Treatments SS
3.5 Post»tests 58
3.8 Treatment of data 58
CHAPTER FOORg
4.0 Analysis and presentation of data 81
4.1 Results I 92

Sample and eaqperlmental design 
Pre*tests



Fage too<•2 Discussion of the results
CHAPTER FIVES 104
5«0 Summary 104
5»1 106
5.2 108
5»3 111
5.4 midatlonsRecc 112

References 114

119
182

Appendls C Item Analysis 208

I

’jUilK

App«dlH A » Programme used In the study 
Appendix B Tests •••••••••••••••••••••

Limitations of the study 
Findings • o o <> <*. o «• o • • o 
xnpileatlons*



LIST OP TABT.ES AWP FIGURE*?

Page
Table 1

eaeamlnatlon e

Table 2 8 Means and standard deviations
for the test 48

Table 3 8 Calculated reliability
coefficients 48

Table 4

49
Table 5 8 Mean ages and standard

deviation 51
Table 6 > Mean ages for the students

of the three colleges In the
saanple S3

Table 7 8 The number of students In
each group In the sample • • 54

s Maims for Silent Reading Test **.. S3Table 8
Table 9 8 Standard deviation for the

Sll^t Reading Test S3
Table 10 8 Means for the Five Pots Test S4

s ^e population In 17 primary 
teacher training colleges first 
year students In Kenya .

: Performance primary 

teacher training students 
In 1976 final mathematics

TABT.ES


Page
Table 11 $ Standard deviation for the

Five Dots Test 64
Table 12 t Means for Working with Number

Test 65
Table 13 s Standard deviation Working

with Numbers Test 65
Table 14 : Means for the pre-test on

statistics 66
Table 15 s Standard deviation for the pre

test on statistics 66
Figure 1 t Performance studmts In

Silmt Reading Test 67
3 Performance of students in FiveFigure 2
Dots Test 68

Figure .3 t Performance oi students In
Working wlU> Numbers Test 68

Figure 4 « Pcacformance of studrats in the
pre-test on statistics 70

Table 16 I /dlOPA for the pre-test 72
8 Means for the post test onTable 17
statistics



Page
Table IS 9 Stwdard deviation for the

post test on statistics 74
Figure 5 s Performance of stiMents In the

post test on statistics 75
Table 19 : Adjusted means for the post test

on statistics • 77
Table 20 : AWCOVA for the post^test 79
Table 21 : AMOVA for the post-test 80
Table 22 s Means fox the retention test 82
Table 23 s Standard deviation for the

retention test 82
Table 24 8 AHOVA for the retention test 84
Table 25 8 Chi square for the questionnaire* • 85
Table 28 88
Table 27 8 Chi square fox the questlocmalre* • 87
Table 28 8 Correlation eoefflclmts for

Silent Reading test and post
test 88

Table 29 8 Correlation eoecfflelmits fox
Five Dots Test md post-test 88

Table 30 8 Correlation coefficients for
SSostKlng with thaiters test and
post test 89

s Chi square for the questionnaire**



Page
Table 31 Meantimes 91o

standard devlaticm theTable 32 a
tim© 91



1

EXPERIMENT L STUDY OF PROGRAMMED LEARNING AMONG
PRIMARY TEACHER TRAINING COLLEGE STUDENTS IN KENYA

AN ABSTRACT
BY

HELENA KITHZNJI

gugpoae
The purpose of the study was to compare the three

methods of presenting programmed materials to the first
year students in primary teacher training colleges
in Kenya* in their learning of Mathematics* The
methods compared were individual programmed learning*
programmed learning in pairs* and programmed learning
in larger groups*

Rationale
The students in three treatment groups were

coB^ared with respect to their achievement* retention

means of students in the three treatment groups with
respect to their achiev^ent and retention scores* that
no significant change in attitudes towards mathematics has

The hypotheses that the achievement and

taken place after the students have completed the prog-* 
ramme and that there were no difference between the
means of stuctoats in the three treatment groups with 
raapect to the time needed to complete the programme*

change of attitudes towards mathematics and time 
needed to complete the programme. The null hypotheses 
stated that there were no differences between the
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retention of students after the completion of the
progre

^Rie progracnm© used In the study was a
linear programme on statistics.
tried out Sa a pilot study*
fraos^o

Xn

sas^ile*

Xbe

LtS^/TA-d fr; un (i

course is lnd€^>endent of their previous 
acadesilc qualifications were also tested*

from tdm collies* records* 
differ

13o significant
3 were found In ages of students In the

Xhe progranme was
It contaldcrad 100

Prc^^ihuges
Site sas^le consisted of three randomly 

selected primary teacher training colleges* 
each college one Pl» one and one P3 class were 
randomly ctoaen* The ages of students were tatoi

All the students In the oan^le classes 
were pre*tested on the knowledge on statlstlcst 
reeding efhlllty and mathematical ability* Students 
who scored 30& or over In the pre-test on atatistlca 
were dro{^;>ed from the sample* The three treatSHmts 
«^re randomly assl^pwd to three colleges* 
treatmoEsts were#

Aa Students mat throu^ tte programaoe 
Indlvldaally at their own pace; l^e pro^amme was 
presented to them In booklet forD> me bmklet p«»** 
student*
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Treatment Bg
pairs*

Treatment Ct

Students were randomly assigned to 
The programme was presented to them in 

booklet form, one booklet per pair; the two 
student in a pair were asked to poole their efforts*

Students went through the programme 
in larger groups (the whole class). The programme 
was presented to students by overhead projectors*. 
Students in the group were asked to poole their 
efforts*

Students were also administered the guestlonnaire 
attitudes towards mathematics* The same guestion-* 
naire was administered to students after the 
completion of the programme to assess any change In 
attitudes towards the subject* After the completion 
of the programme students were administered the 
post-test on statistics* Tot weeks after the 
completion of the programme students were admlnlstedraS 
the retention test*

-rhe results showed that Individual programmed 
learning produced higher achievement and retention 
post-tQst scores than progrananed learning In pairs 
tdiich in turn was more effective In respect to the
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achleresRent said retention of students than
Pl students

No si9>if«»

Larger groups and pairs saved on tine 
as coo^ared to indivi^haaX students.

progr^nmed learning in larger groups, 
perforood significantly better in post-aad 
rotation test than P2 or P3 students. P2

programme.

13ke study showed timt the achievsc^t and 
retcmtion of students ^as affected by the mode of 
presenting prc^raaaced material and by studmts** 
previous academic qualifications. The study 
shouCKl that the ^dividual programme learning 
and progrmaaed learning in pairs have an irnpr^^tant 
place in primary teacher training colleges 
K^ya* but n^re research is tieected using longer 
progrwmes^ to assess the optimum siset eaut the 
stn^twe of the grou^>ed progxwmed leaniing 
befos^ idwt idea is rejected as tto progrenmed : 
learadag in pairs or in groups is l^s costly 
and time saving*

studmts performed better in achievement and 
retention po3t<*test than P3 students, 
leant cdiange in attitude towards mathematics 
has taken place after the completion of the
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CHAPTER 1

l»0 INTRODUCTIOM

toachers*

There are almost 3 nillions <1»1974) 
pupils enrolled in primary schools in Kenya and 
the number is increasing yearly. The rapid increase 
in enrolment makes it necessary to train more

^IWSCO/WffXCSFt S^ninar on BshsIc Education in I^tem Africa* Hairobi* 1974* pp/^3/i.

Kmya’s developing economy demands manpower 
with sound knowledge of mathematics and science. 
Primary school is supposed to give pupils understanding 
of basic matheoatical concepts and operations* skills 
to solve the operations and right attitude towards 
mthesaatics. This can only he achieved if the quality 
of mathematics teachers in primary s^sools is improved. 
The ri^t place to start would he at primary teacher 
training collegeso Students wtering primary teacher 
training colleges often have an inadequate mathematical 
background. Host of them have been tau^t traditlcMoal 
mtIraBatics and have never heard of topics like Sets* 
Statistics* muoiher bass®* yet they will be required 
to teach these topics in primary schools. The duraticm 
of the training is IS months only* out of which 
more than 3 iranths are spent on teaching
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Tty?'??

itr

pract&cOo

ndlxig of matt;

methods to help students to learn the most in 
a short available time^Wll prepared self instruct 
tionaX materiala tfould allotf students to learn

Within this short time a college is 
supposed to equip a student with a deep undecsta* 

itics and methods of teaching 
Hi^ failure rates in mathematics 

in primary teacher training colleges leave no 
doubt shout the inadequacy of present methods 
of teaching the subject^ and ctenand more effective

Bagnase of the atudhr.
swepose of the study was to test the 

effeetivonass of modes of pcesenttag 
pBQ^asaasd natertsis to the first year 
students in primary teadior teaSJOix^ colleges 
in Ktaiya* Souttvidual programmed learning 
«>as ccHapared with programoed learning In pairs 
and pro^amoed teaming In larger groups* 
lhe effecttueDtess of tba methods of pre* 
emtdng pro^eoBnad materials mas ooiqpar^ 
tsrlfeh respect to atdilevment and retention

at their oun pace and to study and revise at their 
oun time* This study atteapts to evaluate the 
effectlvauami of three methods of prcmmtlng 
progransmsd materials to students of primary 
teaches training colleges In Kenya*
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mathematics

!•

2.

3.

5>

of students* time needed to complete the 
programme and the change of attitudes towards

Which method of presenting programmed 
material will produce a more significant 
change In attitudes towards mathematics?

Do the Fl* F2* and P3 students perform 
equally well In achievement and retentlop 
test after the programmed course?

Which method of presenting programmed 
material Is nK>re effective with respect 
to the time needed to complete the 
progranaoe?

Which metood of presenting programmed 
material Is more effective with respect 
to the retention of students?

Which method of presaxtlng programmed 
material Is more effective isd.th respect 
to the achievement of students?

Some of the questions Intended 
to be answered In the study were*

%0>et Is the correlation between the 
In reading ability test and achleimient 
post«test?
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1.2

The

Development,

Textbooks are inadequate and are as such no 
great help to a student or a teacher, 
change over from traditional to modem

2 Schramm, w,, ; UNESCO, Paris

mathematics without adequate in«servicing of 
teachers left many teachers bewildered and 
unable to cope with the new situation.

Need for the study, 
Kenya as most other developing eonntri^^ 

is experiencing shortage of qualified teachers. 
The shortage is felt in every field and it is 
particularly acute in the field of mathematics 
and science. Some of the topics in mathematics 
are poorly taught or skipped as teachers 
themselves are not familiar with them.

Schramm (2, 1964 > recommends programmed 
learning in Africa because of the shortage 
of teachers, the need for curricula revision 
which would be brought about by programmed 
instruction as the construction of programmes 
demands a close study of teaching objectives

Wedia and National >, 1964,
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the

still c«£©t.

1

There are great Individual differences 
among primary teacher training students ««lth 
regard to their previous mathematical bacfe- 
ground* Some of the students come freon well 
established schools where they were taught 
mathematics by trained teachers while others 
com© from Harambee schools and have no proper 
mathematical background. Althmigh the new 
«»t»y regulations by the Ministry of Education 
r^[Ulr^ a pass in mathematics* this has not 
Wt fully isg>lenusaited and eves it 
will be implen^nted the (Ufferances will

and global knowledge of th© subject. This 
Is partlciaarly Important for student-teachers. 
Only we train better teaches can we 
ho£^ to achieve better mathematical results 
In primary schools. The high failure rate 
in mathematics among primary teacher training 
students (shown In table 1) since the 
examination was cusitrallssed leaves no doubt 
atout the Inadequacy the present methods of 
teaching the subject and demands a search for 
new more effective methods of 
s^Ject.
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TABLE 1

PERFORMANCE OF PRIMARY TEACHER TRAINING STUDENTS
IN 1976 FINAL MATHEMATICS EXAMINATION.

Pl
College P R P P

134 25Ego j i 52 37 17
Asumbi 125 72 11 47 59 56

83Eregi 269 7425 29 21
Highridge 2441 5 23 27 24

o2Kagumo 138 16 35 31 28
Kaimosi 5089 / 21 34 36
Kamagambo 825 .53 XI 21
Kamwenja 86 42 46 504 24
Koricho 115 40 20 *16 28 22
Kigari 1884 583 37 31
Kilimambogo 73 41 4316 28 18
Kisii 65 30 5 15 19 14
Machakos 122 41 12 52 28 98
Meru 37 10 1 29 23 11
Mosoriot 98 35 7 41 51 51
ShanZU 103 53 11 32 33 20
Siriba 115 74 11 51 58 51
Thoqoto 112 44 11 60 2940

P Passed R Referredss p Palled

P2
R
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did traditional one^ The result is that
mathematics programme in primary teacher
training college is too difficult for some
students and boring for others«

Not all the students

may miss some important topics.

particularly useful because of the absent

Those topics 
could be covered by late students by programmed 
learning.

Some of the students entering the college 
did modem mathematical syllabus while others

"S"'""' " J'^*"*^***'*^**"'* '^' “■Programmed X^eaming in Central African Contexts.university College of Rhodesia* Faculty of education Occasional Paper J»o. 7* edited by n.G^ Hawkridge.

As Plummer (3 *0.967z) points out* 
programmed materials in African countries are

enter a college at the same time; some come 
in May while others Join in September and

Programmed 
learning will allow each student to progress at 
his or her own pace.

and late coming students* because it makes 
an impact with students who have previously 
experienced failure in the subject (which is 
often the case with primary teacher training 
students in mathematics)* because pupils 
acquire genuine interest in the subject and 
are keen to work and because the progress of 
students is more rapid and can be easily checked. 
This is particularly important for primary 
teacher training students as the duration
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Pliasner

African countries as the use of programed
material allottfs more contact betue^ mi

v .^4,

of the course is two years only® 
also rm:<»smend3 prograomed learning in

individual studmit and the tutor and for the 
remedial work and revision* Topics in the
programmed form are store ^toroughly prepared* 
aicowaglng students to wite prograssaes m 
^e t^ics they have covered and on the topics 
they uiXl use for teaching practice will 
ensure the real understaxxding of the topic 
and teazling objectives > and it will also 
encourage students to write and use prograsaned 
c^^:eriaas in their later teaching* As Roebuck (4,197O) 
points outs ”A aiassive large scale iiq^lementa* 
tion by government decr^ aii;^ by ito Sheer 
sire give sufficiasit si^^port to the individual 
teacher to use the new materials efficiently* 
Meemaeel innovations cannot succeed until 
teacher training prepares teadhers to receive 
the new teclmiguo with confidence***

eoehucht Factors influencing the sucx^ckss of 
Frogemaed Slateriels in U<uto>*egulped dasarooms 
and Ineds^tetely staffed Schools* m As^pecte of 
Bdissethsraei Tecmoiogyt Fol* 4* Fitmen ISTO

87 «»
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rlea

> t*eag» ft Sdtacr* Tierfaix

flzidlngs of the study by bysau^t (SyXdftft) 
strcsigly support the idea of introducing 
programmed material in teacher training

He found out that teachers who were

and yeachor pp« 22S «« 231»

collegeso 
trained and used programmed material in their 
training aafce greatmr use of programmed material 
in their teaching and have more favourable 
attitudes to programmed instruction* 
of learning can be made more directly relevfioit 
to the classro«& situation and t^nns like
reyard^ reinforcemt^tt confirmation of the 
remilto^cont&lioning cmi be illustrated by 
reference to progrimimed materials* bysaught 
(1966) and Gilbert (6« 1973) suggest that 
training teachers in t^hnigues of prograomied 
leaiening will mahe thoa better teachers* 
HWkridge (7, 1966) suggrat that tea^king 
student teachers programmed learning can mate 
a contribution not cmly by increasing the pool

5 <7.P.» "Induelng caiuige in the Classroom 
thcou^ ttie Oeveloi»a^»t 9g XeeK^ter PrograaimerB", 
in Ai^eet 9g Sd. tseehn.* vel. t, ttethucn and Co. htd, 
z>on<lao> 1966* nc*» 39^

^Gilherte X>.A*«'*Sdueationat Smdmology in 
Education and Xcaining. Proo, ~ - - -

Ila»9aridge« b«6*> ^^Vrogranm^ beamin'
&&ioation»» Wfiywr «• X9
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of teachers will be able to eonstruet
Hlirf-J;

t» A pas<»tesfc admix»18t^ad after i^eognaaned 
ineteueticn.

Z* SljBe ^!&££eBe«aiit, groups iMMKietf to cnv^leto 
toe peogrannea veoonted by totocs*

Stotomenfe o£ toe pgtoXqa*
She study investigated three methods of 
presenting programtnto materials to toe SSjeat 
•S&as ataSsata in prisary teaeher training 
colleges in Kenya in toeir learning of 
matosnatlcs. mve methods cos^pared timre 
individual programmed learning* progranmto 
1,earning in pairs and programmed learning in 
laespar groqps* She programme used tas linear 
Snogramme on statistics. The Indtoendent 
variable in toe study mas mode of presenting 
programmed material; Individual verswi pairs 
v^aesim lacgar <spra*qp8« Oependsnt variables 
measured in toe study rnres

programmes or too uill ioaow ho» to integrate 
programmed material into their everyday 
teatoing* tut raising also the standard of 
toatoing performance.
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3<

CantrolXed intervening variables wares
1.

teacSing ability (reading teat)*

Previous edueatipn background (by taking 
Pt« P2 and P3 classes)*

Pre»lenowledge on std>Ject matter (x>re*teat 
cm Statistics>•

Change (if any) in attitudes towards 
math^natics after students have completed 
the prograxraned course measured by two 
identical questionnaires* one adtaiinistered 
prior and the second one after 
instructicm*

Blsthmatical ability (Mve Dots Test* 
^hi^tting with Kiafibera Test)*

3*

Retention of studwts measured by 
a retCTtlon test identical to the post
test, attninistered ten weeks after 
the completion of the programme*

l^ypoth^ea tested in the study are stated 
below in the null and alternative form*
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There Is no significant differencela Bos

B and C with respect to the achlev^nent

Hot

of the treatment A with rm^ect to the

>• There Is no significant difference 
hetween the means M md 93 studmts
of tceatc^t B with nu^peet to the 
a^levment post test scores*

^Rsere Is no significant difference 
betueen the meaim c»F Pl* P2 and P3 stiulents

post test scores*

<« IBtece Is a slgnlfleant difference 
Mtwmn the means of Pi* P2 and P3 students 
of treatment B with respect to Idse 
arlileramnt post test scores*

achievement post test scores*
There Is a significant difference 

between the means of Pl* P2 and P3 students 
of tike treatmmkt A with respect to th© 
acdklaveimmt post test scorcm*

between the s^ans of stuctents of ,the 
treataents B and C with resj^sct to the 
achlera&ent post test scores* « B^s 
Ohsre Is a slgnlflcwt difference between 
tte mecsks o£ students of Idle treatments
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HOI
the means of Plf and F3 student

S» Itos

6a Hoi

There is no significant difference 
hetoeen the s^ans of Fl atu^mts of the

of the treatment C «fith respect to 
achiev^Boent post test scores®

^lere is a significant difference 
hetueen the means of Fl« , and F3
students of the treatmaat C with respect 
to achieveo^t post test scores®

three treatments A> B and C with respect 
to the achievement post test scores*

There is a significant difference 
between the means of Fl students of the 
three treataamta A* B emd C with reject 
to the achievwsat poet test soorGSt*

^0

- «a’

-«a’

Tbsre is no significant differ^ckce 
between the means o£ F2 attaScsats of 
three treatments A, B c with respect 
to the ac2iieve»Gait pemt test scores* 
*• Thfisre is a significant difference 
between the means of F2 studeata of the 
three treats&ents A> 8 estd c with respect 
to toe achievement post test scnres*

Thece is no significant diff^reiwe
betus
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Hot

Hot

Hot

Hot

?•

So

13Eieffd io no significant oorrelatlem 
the seores of ^ftscklog wltlk HUnbers 

l^eat and afifeleroatant post test*
H^t Ttiere la a significant eonaXation 

batman the aeores with
l^t and aehiemtent post toBt*

miace is iK> significant eocceXaticm 
hatusen the scores io Silent adding 
Test ^kS sehievemissit post test*

/H^t ^Chtte is a significant corred.ation 
between th© scsores in Sileat adding 
Test ox^ achievement post test*

There is no significant difference 
between the means of P3 students of the 
three treatments A* B and C with respwt 
to the achievea^it post test scores*

Hj^a There is a significant difference 
hetmen the means of P3 students of the 
three treatments A> B and C with respect 
to the achievement post test scores*

Them is no significant correlation 
bet&men the scores in Five Xtots ^i^t and 
e^idiievemsnt post test*
*• H^s Ware is a significant correlation 
hetmen tfie scorm in Five Bote ^^t and 
achievment {mt tmt*
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»os

13»

'ni'iir

11. There Is do significant dlfrerence 
hetueen means of students of ttie three 
treatments A, 8 and C v/lth rmipeet to tits 
time needed to cof^lete the progr« 
«* H^e There Is a significant difference 
heteeen tlie means of students of tiie three 
treatments A* 8 and C ulth respect to ttte 
time needed to complete the progr«

Biot There Is no significant tn
attitude toeocds mathanratleu prior and 
aftw pro^anraed Instruction fear stwlmits 
o£ the treatment A.
o H^s There is a sl^alfleant dlffer^ee 
In attitudes toaards matheB>fflti«rs ps^or 
and aftaar programmed Instruction far 
stt^kaots 9S Vho treatmamt A.

Hot There la no slgnlfl<»nt difference 
la attitudes towards mafhenatlcs prior 
and after programmed instruction £t» 
stu^tents ot Uie treatmant 8.
« H^t Stere Is a significant difference 
la sttltude* towarcte matiamratlm prior 
and aftrar suR^ami^ lasteuetioa £af 
studants of the tr^tment a.
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Ho:

stud^ts of the treatment C<

>So8 ^Ehere la no leant difference 
heteem the means of Fl> n end 93 atudeits 
of the txeets^nt B v«itb eeajpeet to tto 
retenticm test scores.

There is no significant difference 
between the means of Pt, P2 and P3 
of the treatment A with respect to tto 
retmtion test scores*

There is a sigpaifleant difference 
between the means of Fl, F2 and F3 students 
of the treatment A with rfiapeet to the 
retention test scores*

-V

A

B^s There Is a significant difference 
in attitude towards mattanmtlcs prior 
end after progressmed iantruetlon for

There is a signifleant dlffeeesKce 
boto^ the meoEks of Fi, F2 and F3 stodeats 
of the treatment B with rrapect to 
retention test scores*

15* Boe

14. Ho: There is no signiflcca&t difference In 
attlvtudes towards mathematics prior and 
after pro^arased instruction students 
of the treatJWffiQt c.
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17. There Is no significant differenceHo:
between the means of Pl, P2 and P3 students
of the treatment C with respect to the retention
test scores.

There Is a significant difference between

treatment C with respect to the retention test

18. There is no significant difference betweenHo:
the means of Pl students of the three treat
ments B and C with respect to the retention
test scores*

meats A, B and C with respect to the retention
test scores.

There is no significant difference19. Ho:
between the means of P2 students of the

ments A« B and C with respect to the retention
test scores.
Ho: There is no significant difference between20.
the means of P3 students of the three treaty
men ts Ay B and C with respect to the retention

J teat scores.

scores.

three treatments Ay B and C with respect to 
the retention test scores.

->H.: There Is a significant difference between 
the moans of Pl students of the three treat-

-«a’ 
the means of Pl, P2 and P3 students of the

-H.i There Is a significant difference between A
the means of P2 students of the three treat-
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There is a significant difference

three treatments A, B and C with respect
to the retention test scores*

Description of the materials used in the1*5
experiment *
The programme used was adopted from R.A.Konchla:
Statistics* a Unit for introductory Psychology.

Statistics for Teachers.Title of programme:
Level: First year primary teacher training

colleges.
Linear programme in booklet form withForm:
answers appearing on left-hand of the
succeeding page. The text is typescript.

LmtgthxEach booklet has ten pages* each page
contains one frame* each frame requires
one or two responses.

Ci:iterion behaviour: After the completion of
the programme the students should be
able to:

Define statistical terms such as variable*1.
frequency.

graph* mode* median* range* deviation*
data*posslble values

constant*

- »a’ 
between the means of P3 students of the

measurement* table*
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Arrange raw data in tables*
Represent data graphically*3*
Calculate the measures of central tendency
and dispersion frc^ a set of givim data*
Arrange data in grouped frequency tables*
Apply statistical procedures to the class*

coa^are two sets of data*
read graphs and make predictions*
Silent Reading Test was adapted from
Schoxmel* F*«l*t
Testing,
Five Pots Test and Working uith iS^SEfbers
Test were used in their original form*

Diagnostic and Attainment 
Silent Reading Test B*

2*

6*
5.

4^0

room situation.
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CHAPTER 2

REVIEW OF REX<ATED LITERATURE

Historical background of progrananed leagnlnq^

In order to understand Skinner's work It Is

A
mere sight of food suffices the secretion of
saliva. This Is a primary reflex. At the second

A condit—
Pavlov

B.F

necessary to refer to the experiments of Pavlov. 
In this experiment the hungry dog is given a meat 
ball. When this happens he produces saliva.

<8,

stage the secretion of saliva Is associated with 
ringing of the bell. A bell Is finally rang without 
producing food and the saliva Is secreted.
loned refXesc^ has now been set up.

The theoretical foundations of programmed 
learning are based on psychology of B.F, Skinner 

1960) Programmed instruction is not only another 
teaching technique, but it incorporates the practical 
application of laws of learning established by 
scientific method.

8Skinner, 8.F., "Th© Sclcmce of Learning and the Art of Teaching”, in Teaching Machines md Proaraftmari Learning. Q^artment of Audio Visual lhat., Matiohu Ed. Ass., 1960, Washington, pp 99 — 114.
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Ha established

Watson attached great Importance to conditioned 
reflawes set up toy Pavlov. Ke disagreed with 
Pavlovas Interpretation of result® In terms of the 
nervous system only as It cannot toe verified. He 
proposed that a scientist should confine himself 
to '^hat can be controlled and observed* that Is 
stimulus and response. What Iles toetwem the two* 
we know nothing about* It Is so-^called «black bow% 
a hypothesis tdilch cannot toe verified. Watson

excluded from his experiments all but the 
factors under observation. He interpreted his 
results with reference to neurological mechanism. 
From his experiments he built up his theory of the 
system of reflexes* from the simplest to the most 
complicated as that of language, 
rules of a training system which was later called 
* conditioning.*

Thorndike followed Pavlov’s Ideas* but he 
refused to explain psychological facts by physiology 
only. He studied animals* learning and he observed 
that the best way to fix responses Is by connecting 
them wltli the satisfaction of the need. He also 
concluded that animals learn by trial and error.
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««y

Xaw o£ recency>
The response

"Give m a dozen healthy Infants well formed, 
and my own specific world to bring than up 
in, and I will guarantee to take any one of 
them at random and train him to beooma 
type of specialist I might select 
regairdless of his talents, penchants, tendencies, 
abilities, vocations, and race of his ancestors."

- -Oocstar* The Theory md Practice of Frogrsdsmed l^istructloot WBSCO< Farlsd 1972. pp

experimented with rats and mazes. A rat had 
to pass from the point of entry to the exit* having 
to choose one of the several possible routes 
at various points. Xf a rat went wrong It 
received a mild electrical shock. When a rat 
reached the exit It received the reward. The 
behaviour of the animal Is characterised by trial 
and error. Prom his experiments Watson deduced 
his laws of behaviour. Those aret 
practice or exercise and effect.
Is more firmly fixed If more of ten repeated 
(practice) • the last response will ba repeated 
as It Is the most recent one (proximity)* the 
correct response is more readily repeated (effect). 
Prom his eflqperlments Watson deduces his theory 
of learning and teaching. He states* (9, 1972)
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The modest contribution of American
He

The machine

The

since it allows student to proceed to the next
question* and th© law of effect sirce the progress 
cmild oeiiy be made by choosing the correct mtswer*

psychologist Pressey was also important* 
cxxistructod a small apparatus» a testing machine*

Poestar* J* Theory ax%d Practice of Prograaaaed Instruction* Uneseot Paris* 1972* pp 3S*

answers*
question until he has found the correct answer* 
Th that way the machine not only served as a 
testing device but also as a teaching device* 
machine put into practice the three laws of behaviour* 
the law of recency as the correct answer is the
most ree^t one* the last chosm* the law of practice* 
the correct answer being the most frequent one

Ke applied to it the laws of behaviour 
gave students a set of questions* to be nulled 
to by selecting one of the several possible 

The student could not go to the next

lOTh 1936* Miller and Komorsky found out ^ile 
esEperimfinting with animals that whm an animal 
received a reward for the performed action, it was 
liScely to r^^keat it* Bven if the original mtion 
was not performed 2^ a stii^ulus but was s^ontameous* 
the reofsrd was a stimulus for the new action*
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teaching them among

When a

awarded.

Red

left<
are basically different

from Pavlov* a.
Utie selection of the factor is left

estperimented with pigeons 9

the pigeons in his own experimental envicmunent* 
them to do what they liked* placing 

a red and a green circle in the cage*
pigeon on his own pecked at the red circle* he is 

The reward is given any time the pigeon 
The pigeon will finally

Skinner *s experiments
Skinner does not isolate the factor

The originator of programmed learning is 
American psychologist B.F» Skinner* He

pecdcs at the red circle
^ck at the red circle without any reward* 
cirlce is replaced by horizontal lines gradually 
and the green one by vertical ones* The pigeon 
goes on pecking on the vertical lines even When 
the colour has disappeared and oif^y the lines are

other things* to differentiate between horizontal 
and vertical stripes* which was not possible in 
the experimental conditions set out by Pavlov* 
Xt could then be concluded that pigeons do not

to be studied*
to idle animal which through its own activities 
build up the leam^ckg process* The desired actions 
are rewarded so as to induce the animal to adopt

possess the physiological capacities to distinguish 
vertical and horizontal lines* Skinner placed
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a certeln mode o£ behaviour* The reward has
become a stimulus for the new action There are

The

Animals learn

rmmned leamlm^

Effectiveness of1.

2.

3.

Step by step principle* 
learning d^itends on the frequency of reinforcement* 
The raasdanan nuxdter of relnforcments can

now be understood In this light* 
by being active and the same applies to sm*

Errors and failures moat be avoided*
Pupils will learn muc^ faster If they see 
that ttiay cure succeeding.

Activity* Pupils must actively participate 
In the loaming process by doing the 
esffifflpclses to assimilate the subject matter 
to be learned*

no negative stimuli used In the esperlment* 
pigeon progresses step by step without being punished 
for his errors* Stimulus comes after the action and 
It operates retrospectively* reinforcing the action 
already performed* The law of behaviour should

be achieved by dividing the subject matter 
to be learned Into small units each requiring 
the r^g»onse* Progrcmui Is made
by step* 33ke confirmation of the correct

Is reinforcement*
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to be taug^xt# All the superfluous eXments
should be eliminated.

Types or models of proqre

Bach
Bach frame Is

The frames
are usually nwsbered and studied In a numerical
order.

error.

TTTTTTTTTr

Immediate verification of the results. 
A pupil must know before going to the 
next st^ If his action was correct.

6.

4.

>Alnear programmes are 
ooi^posed of a number of parts called frames, 
frame requires a response from a pupil.
clearly separated from the other.

Logical progress of learning. The material 
to be tau^t should be logically organised* 
activities stould centre on the Information

When a pi^ll has gone through the frame and 
given the response* he checlcs his answer. Frames 
should be as short as possible In order to avoid

Bach frame constitute a stage of progress.
The required r^ponae refers to the actual frame.
The response sbcmld ensure active participation of a 
pupil. Skinner <^miaxu3s that his programmea 
should be successful.

nxe principle of Individual pacing. Pi^lls 
should be left to learn at their own pace.
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Crowder’s pro9ranBBe» Pi^lXs are 
to the various parts of the progranane 
according to the responaes they nakea 
Frmoes are larger and the responses are given 
in a multiple choice form* Skip<»hrmehing 
programmes allow students to skip some 
parts of the programme or a loop route for 
stud^ts who have not understood some items 
in too programmea

pgpq^i^a^nmc^ learninq in Africae
PrograSBoed learning is a ecm^aratively an 

unknotm field in Africa* Lawless (ii, 1969) 
calls for toe need to revalidate prograsoies pir^i«;hjm^ed 
wtside Africa* Se carried out his resoarto in 
secondary schools in Malawi using programs in 
Biologye Be cos^ared <aultiple*choice asM cmka<» 
truetod ris^^ponses acrcms four categories of learning* 
verbal asTOdation, generalisation* multiple, 
discriaination and toaining* Bo si^ifitsant

C«J«> <^rogr«a&ed Learning in Developing 
Countricmi Proo* Uac, and sd»
19ea» M 9 18^ - IM.
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difference was found with respect to the
achievement and retention scores Pupils who
used multiple-choice version of programmes took

Biology In Nigeria

material*

second languages*

He also points out the difficulty 
arising from the fact that students In developing 
countries have to use the programmes In their

considerably less time to cosqplete the programme*
Calder and Raab (12* 1970) stress the potential
uses of programmed learning In upgrading the skills 
of teachers (such experiments were done In Algeria)* 
changing attitudes of teachers and students towards 
the subject* guiding practical work (Roebuck used

^^awkbrldge* D«6*« "Evidence from Programmed Learning Research In Central Africa”* National Society for Programmed Ina tract ion* 8^. po 10^ ts.

^Calder* J-R-* and Raab* C*K., "Problems of Teaching In Developing Countries"* ProgrOTme^ Learning feilletln* Ho* 1* August* iSto*

programmed material in practical 
and Bunyard used it in the same country for 
practical Physics)* and for vocational and tech
nical education* Hawkridge (13* 1967) calls for 
more permanent resource centres in developing 
countries to provide the material* information 
and encouragement to teachers using programmed
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/

progrmoie*

Cis* X964) C<B{KKE^^S Oio ^Ofogryan^fiiq^ 0jp
IWKO oet wodcahc^ on progranmed Xeavning Xn 
X9S^ Xn Xlxadan* He caXXs xsoipb iTv-gorvicia' 
training courses on psograamed Xnetructim>»

. «*Prc^raffimed beaming In SteergXna 
>rogffaraB©d teaming* 1964* »• 21 as*

PXwiufter (14pX967) eacperiiaent^l with pgnggam^^^ 
materiaX In Rhodesian schools. His pcograssoes 
have proved successful with most stuctaits. He 
<d»servQd that the programmes appear to make an 
intact with pupils who have previously experienced 
failure In the subject. Pupils were isore teem to 
work with programmed material. The progress was 
niare rapid. He also recomm^ds prograoaaed learning 
for Africa emmtries because of large classes., 

p rogrammed learning allows omure Individual contact 
between a teacher and pupils* puq;»lXs* progress can 
he easily checked* It will releva teadhera of 
mcmotosKMis and r^tetltlve marking and It will allow 
the absent students to catch up with the subject 
matter. He reccosmends programnmd learning for 
remedial work. He points out that tea^iers will 
learn a great deal frc»n preparation of the

14 ^eossaumed loaming in Central Afrlcm g«M»twta.
«r£LBducatlem OccaslmaX Saper Ho. 7^ edited by n.O.

H&tlohs.* :
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Prograismed Instruction Is used In some
Malawi>•

A study o£ programmed learning was carried out In
the XJepartment of Educational Psychology at
Makerare University* Wo significant difference was
found hetwem progra ed Instruction and conven
tional teaching. Some experiments were done In
Oiana and Central Africa* In the opening address

Mr*
ended progranaaed learning forMwendwa recoi

African cmmtrlea because (16*19 66) **st^ by
st^ the student Is guided forward* from the basic
eXoMC&ts his subject towards Its more
advanced and complex stages*

teacher using the course In the classroom* He

I»Ut

At the s«sDe time* 
the method imposes a valuable discipline on the

At every point there
Is a built—In check on his real grasp of the 
material so far preserved*

for the conference on Programmed I#eamlng and 
Research In Adult Education In Nairobi 1966*

African universities (Zambia* Lesotho*

^^Programmed Learning and Research In Adult Education 
Confermce Proceedings 1966* Adult Association of East and Central Africa* Mr. Mwendwa*s opening address* pp« 15*
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shortage of teachers* the need for curriculum 
revision wlilch could be brought about by 
Instruction as the cOTStructlon of SM^ograxsmea 
demands a clear understanding of teaching 
objectives and logical organisation of the 
material to be learned*

Schramm (17*1954} recommands prograaoaed 
Instruction for Jftfrlcan countries because of the

Is forced to view the object as a continuous 
related whole and at the same time to break It down 
Into Its smaller component units of knowledge} 
and he has a continuous built-in check on the
progress of his students*^

* S<dira8BB^ XAiIBSCO* Fe6

Frograimned Instructlcn 
isiUl allow every student to progress at his 
fast^t pace* He calls for more research on

**"**'"””*‘^****°^ OgvalOiMmaHi^^.

sequence* step* error rate* auxSe of rsspcmae In 
programed learning In Afrlceua countries*
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Roebuck (18, 1970 ) reports on sone at the
findings of experiments in programmed instruction

over 2000 secondaxry school pupils in West Higeria

conditions

school ^mvironiaente Systematic variations of the

investigate problems related to acculturation

form of presentation and types of programming were 
Some of those variations attmpted to

materials of commercial origin and some specially 
produced by Nigerian Researchers were used with

in a wide variety of schools and under a range of 
Experiments to compare conventional

assessed»

in Nigeria* "During 1967 and 1968 programmed

and the use of programmes in the second language* 
Attainment of pupils varied greatly and was found 
less dependent on the structure of the programme or

teaching and programmed learning were avoided* 
AttMpts were made to use programmes as widely' 
as possible and therefore to identify those factors 
influencing the success of the programme in typical

18 toebuck, He, "Factors influencing the Success of programmed Materials in imder<»equiped classrooms and inadequately staff SchoolsAspects of Educational Technology,, Vol* 4, pp* 97*
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its form 0£ presentation than upon administrative
and background factors operating In the school

Many teachers found programmes admlnls**system
There was a conflict betweentratlveXy difficult.

the needs for individual instruction and the
traditional role of teacher. All the programmes

Pupils
were

characteristics of the school.

they are BKJSt needed and that the factors identified

British classrooms* though the solutions must be
He goes on describing some of the

•111

difficulties ^countered while imsperlffienting with 
pro^anmwKt materials in Higmrla due to the of t«m 
transfer 0^ teachers cdK» co-operated in the project 
and cd^scmMsm pupils due to the unpaid school fees.

by the project in a developing country are basically 
similar to those influencing innovations in

Zt is suggested that currently available 
selfwinstractional materials will not work where

produced significant amount of learning.
found to have more favourable attitudes to

different.**

teaching.
upon home and background factors and pupils* 
attitudes reflected language and administrative

progresmaed Instruction than to conventlMal
Pupils* attainment were heavily dependent



34

Bunyard <19, 1972) used a programme in 
General Science to compare Nigerian and English 
children's attainment In programmed Instruction. 
His result shows that programmes written for English 
chlldrmi are not very effective for Nigerian chlld^ 
rmi.

astir;
t* R» a^glran* i

Blrtolngham.

Me reports that African pupils found It more 
difficult to respond by filling In blanks left in 
sentences than by answering straight questions*

”XiiearningSrog^ t^of

^^aunyae<3« .y.» “A C^M-lson oS tha learning Achieved 
Progreemed

1972« No* PP* 2i^ "'
20

Procacammi^ learning in oroups.
Prograomed learning was originally meant for 

Individuals to work at their own pace* It has been 
suggested ^sat progransned learning In groups could 
be Just ae effective ast individual programmed 
learning* Jimaria et al (20, 1969) concluded that 
the notion that programmed learning la an Indl- 
vldualtsed process can be abolished. Group prograas^ 
learning is at least as effective as individual
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IIU<

Aiii’i?

Dick (22* 1963) found out that the retention 
of Ute stu^nts who went through the pcc^ieaBe *n 
pairs was hotter after one year than of. the students 
who went throu^ the sxogramme Individually*

Willies (2I9 1963) argues that one disad
vantage of individual prograianed learning is the loss 
of coiBisunication skills by students* He suggests 
that groups of pupils could be organised in groups 
when learning by progranmies provided the optimum 
pacing rate is achieved* In that case progresaoed 
learning in groups could offer considerable adva*> 
ntages* lhe cost of production of prc^giranmed 
materials will be reduced and the students will have 
the c^s^>ortunity for social interaction and discussion*

programmed learning and takes no longer* They 
compared individual programmed learning with 
prograSBOed learning in homogenous* heterogeneous 
and random pairs* Group programmed learning had 
better results with lower ability students at 
primary and secondary level*

'Comparison of several response Journal of educ* pp» 253 - 260* ' ~
J.P.» "r ~ 

models in a review programme*” rr
Dick* W** ^Retention as a function of paired and individual use of programmed instruction”* Jourpj of Instruction* Ho* 3* pp*

uhJiv;::v>-v
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His significant level was 0.07 The paired
students took considerably longer to complete
the programme

Hartley and Hagarth (23, 1973) concluded that
programmed Instruction In pairs could he Just as
effective as Individual programmed Instruction
They suggest that using pairs Instead of Individual
students will present a more economical use of
programmed material*

Austwlck (24, 1965) used Individual students.
matched and random pairs and con^ared their attaSLn-
ment and time needed to complete the programme*
Paired students took significantly shorter time*

1966) used a sample of 124 hoys
and girls with a linear geometric programme* Ke

24 •‘Research Report** Hew Education*

23 Hartley* J* versus own Technology*

Sawiris <25,

UNivnRsrrv of nairors 
library

AustwJ^k* K* 
Mo. 1, pp-T 25 — 26*

and Hatgarth* W*y** **Mlxed Ability 
aiolce Paxrs”* Prog* laeamlng and Educ* 
1973, Mo. 10* -----------------------------

^^Sawlrls* "An Escperlmental Study of XndlvlduaX 
and group X*eamlng Using a Z«lnear Geometric 
Progranvne", Programmed beaming* 3, 1966, pp. 146 
153* ~
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versiia
versus

versus

versus
groups

to decrease with the size of the group*

progranuue Individually*

scores but

progranuned
Pupils who worked

2SNoble• G*9 In Aspect of Educ* Technology* iii Pitman» London* 1969* pp* « iis. *

Noble (26* 1967) compared three groups of 
children matched on four variables* Members of two 
of the groups were allowed to work together whilst 
the members of the third group went through the 

No significant difference 
was found with respect to th© post-test 
a more detailed examination of the results showed 
that paired groups have performed significantly

compared individual programmed learning 
programmed learning In homogenous pairs 
programmed learning In heterogeneous pairs 
programmed learning in homogenous groups of eight* 

programmed learning in Heterogeneous groups 
of eight versus programmed learning in heterogeneous 
of sixteen* Group of sixteen was presented 
material by overhead projector* 
in groups were asked to pool their efforts. 
Test showed that homogeneous pairs performed better 
than group of sixteen or groups of eight* No 
significant difference was found in performance 
of individual students and students who worked 
In pairs* Performance of students in groups seemed
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favourable attitudes to group presentation than to 
individual presentation.

Hartley (28, 1967) compared progrannned learning 
in homogeneous pairs with programmed learning in 
heterogenous pairs. He stresses that there is 
considerable evidence of superiority of grouped 
programmed learning as compared to individual 
programmed learning.

28Hartley, J., and Cook, A., "Programmed Learning 
in Pairs» the Results of Miniature Experiments". Prog, Learning and Educ. Technology- 1967. 4.pp. iHS - 1^2. —

worse when answering the more difficult questions 
than students who worked through the programme on 
their own.

Holroyd et al (27, 1970) found that group 
paced presentation of tape/slide programmes was 
just as effective as self-paced presentation. 
Subjects of the study were fourth year medical 
students. Students were found to have less

27Holroyd, C., Lever, R., Kennedy, H., Dunn, W.R..
and Harden, R. "Programmed Instruction - Individual and grouped Presentation of Audio Visual Programm^. 
In^spects of gduc^Technoloqy. 4^ Pitman, London,
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a teacher*

Leedman (29, 1964) used ninety children in 
eight schools and linear instructional programme 
designed for revision in small groups. Some 
pupils revised with the teacher and others with 
the programme in groups of eight. The findings of 
the study show that there is some Justification 
for such group revision programmes as students 
revising by the group programmed leaching performed 
Just as well as the ones revising with

29
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3CHAPTER

3«0 PROCSnURES

were

et stocteato

i'’-*

The prixtcJlp'Giis the three pjdUnary teacher 
tceinjLng ooXX^es In the sai^Xe tia&re vlsltsed and 
the aha the stwSy wae eapla&ned to thsiu 
After the author secured their permission and 
cq^jeraticn he sel^ted r«idomly tte three 
classes^ in each coXXese* The head cmP Hatheaiaticso 
Science dq^artobmit and the tutors involved were 
eapXais^ the aim of the study and the principles 
of progr^maed leoBningw The tutors involved 
in the stud^ went through th® progrerane together 
with the author* Students in the sanjple 

odninistered the pce»tast <s> statistics* 
After Idle pre-test was marked eic^t 91 studsatst 
seven 92 students and no 93 students vaare dropped 
from ths sample at SSomriot Teacher Training 
CoHspe as they scsored 309^ or over in Oie pre-» 
test cm atatisticse Xn tee other tsA» teacter 
training coUepes tee atudtets teat dr^qpsd wees 
six 91» Sim 92 ate four 93 sttj^tete in one collie 
ate eleven p1» six 92 ate four 93 students in 
tee steer eoUeoe* Ths nuster of studeote 
teo restesuad in tte sasEpae was 103*
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were found from college records* Students were
then administered Silent Reading Test, Five Dots
Test, Working with Numbers Test and The Attitudes
towards Mathematics Questionnaire* The pre-tests

After students

were administered the post test on statistics
and the Attitudes towards Mathematics Questionnaire*
Ten weeks after the completion of the programme
students were administered the retention test*

The
tutors were five men and one woman* Out of the

SI* Because of the administrative difficulties
all the students under the treatment A and B went 
through the programme but only the ones in the

The programme was carried out without any 
special difficulties and without absentees*

were administered to students during their regular 
mathematics lessons by their tutors*
finished the pre-tests they went through the programme 
under their respective treatment groups* Two days 
after the completion of the programme students

sample sat for the pre-tests and post tests* 
under the treatment C only the students in the senile 
went through the programme so as not to make 
the groups too large* When a student or a pair 
finished the programme the tutor recorded the time

six tutors three were graduates and three were
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the student or the pair needed to complete the
programme (in hours)• Students in pairs could
sit anywhere they chose. After the lesson was
over all the students retuxmed the booklets. The
responses to the frames could be either written
or oral and were not checked. Tutors reported that
students enjoyed working with the programme. In
group C the overhead projector was operated by the

The frame was changed when the studentstutor*
so desired* Students sat in the semi-circle

According to tutors*around the overhead projector.
reports not all the students participated in the
discussions and the pace seemed to be determined
by the active students in each group. All the three
groups under the treatment C had the same tutor.

3.1 Pilot Study.

Thogoto and Machakos).

The pilot study was carried out with the
. P3 class at Thogoto Teacher Training College.
The college was randomly selected out of the

to randomly select one college out of the 
total population of 17 primary teacher 
training colleges in Kenya due to the financial 
difficulties arising from the fact that it

three colleges near Kairobi (Highridge, 
It was not possible
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was necessary to travel to the college 
daily for two weeks while trying out the 
programme« progransne was tried out hy 
overhead projector* After each frame the 
students gave opinion about the frorae and the 
frasoes which stud<sits fowtd confusing or failed 
to get the right response were corrected, 
lha P3 class was chosen as It had the Xou^st 
educational background In the population.
We F3 class was selected randcsaly out of the 
assisting P3 classes In college* All the 
studi^xts In the class participate In the 
prograneze* The drying out of tte progrmme 
laeted to «u3 t^as carried out <hxe to 
tSse aitoinlstratlve difficulties aft^ regular 
c^osecs dally fr(»B S.oo p*m» to $»<H> p»m» 
We prograiBBffi tried out In Sfove&her and 
We re^21ar classes «uld not he intem^Wd 

tl^ studesiW tiKsce revising fen* end of the.
tests* The try out was by

We writer*

actual pilot study was carried out la 
F^^bruary 1,977» The reasems fear pilot study 
tme to find out how successful ms the revised 
progranm^ eaad to find out If tots used la We
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the Items weee not too difficult.

The

m

was
3^

main study were reliable, valid and if the time 
given for the test was sufficient, if the 
language used in tests was understood and if

ground in the population and the writer reaso-
■t . ned that if the programme and the testa were
not too difficult for them the same would «^ly
for Fl and F2 students lidio had two more

formal education than F3 stwSeats*

Population for the study were 17 primary 
teacher training colleges in Kenya* 
writer first of all randomly selected three 
provinces* in the second stage one college 
was randomly selected in each province* 
the third stage one college out of the 
three selected in the second stage 
randomly selected for the pilot study* 
the fourth stage a P3 class was randomly 
selected out of the existing P3 classes in 
the selected college* The P3 students were 
chosen as they had the lowest educational back*

Studmts in the pilot study were first pre- 
tested on the knowledge of statistics*
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The

was

The

the

a?he test was then marked and only students 
who scored under 30% participated in the 
programme. Five students were dropped and 
twenty one remained in the sample, 
twenty one students were then administered 
Silent Reading Test, Working with Numbers 
Test and Five Dots Test. An additional student 
was dropped out of the sample later due to 
the illness. Twenty students went through the 
programme individually. The programme 
administered to them in booklet form, one 
booklet per student. The supervision of 
the programme and the tests was done by 
the regular mathematics tutor In the college, 
that was the class mathematics tutor. The 
tutor was a man of about 30 years of age who 
later participated In the main study, 
principled of programmed learning were 
explained to him and he went through the 
programme with the writer. The booklets were 
handed out by the tutor but the system was not 
satisfactory due to the delays caused by the 
fact that several students would finish 
booklet at the same time and would crowd up 
at the tutor’s desk for the new booklet.
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to collect them on their own* The tutor

by the tutor*

The main alm of the pilot study was to find
out If the tests were valid and reliable*
Tests were validated against students* mathe
matics grades at E»A*C«S. or K.J.S.E. combined

combined with tutor* s assessment of the studmit*s 
performance In English In the previous academic 
term (Silent Reading Test*)

with tutor’s assessment of students* performance 
In matheniatics in the previous academic term 
(Pre-^test, post-test* Five Dots Test* Working 
with Mumbera Test) and against students* 
grades In English at S.A.C.S* or K*J«S.S«

Xt was therefore decided for the main study 
that the booklets would beLkept on the separate 
desk* arranged In numbers and students were

Students were aware that they 
were participating in an experiment.

Zt«aa analysis 
was carried out for all the tests (see the 
appendix C) and It showed that the time given 
for the Five Dots Test and Working with Wumbws 
Test was too short* The time for both tests

was asked to supervise the programme only*
not to help students. The basic principles of 
programmed learning were explained to students



five mimKtes*

Table 3<

Ab oeszcai**V-'^ ■

3*2 jS^agBOeag^»emerto^atal <tesAcm»
P^^Bi:lon conslated a£ sevmt^R 
teactoar training colleges* ricse year studonts 
to fC^rsysw Table 4 ^sobKs th© i^^nulatloa of 
stu^* Xssnilatloo tme ccoa^sed of 24 eo called 

eXasis^ «lth 67g atueeoite asxtf 47 P2 classes 
1362 students* t^e nsbt dlipectlt^pffg 

of tliBS mntotjnr of Sdtoatton the Fl ami the M 
el^raes conqposa a gencaral class asi^ the ^ade 
of a teacher will he decided os the stresgth of 
^le iperfonaaxice to the ftoal (:
th© t^bdhssr training ooii^^a^ As the colleges 
still had the former st classy sei^karated from 
the tocmsr 1^2 clseses bt£ time the study

was- . therefore eoctencted to main study by 
Reliability coefficients ^a^r^ 

calculated for the tests and are given to 
fSeans and standard deviations for 

the tests are glv^ to Table 2. All the tests 
mere aitalnlstered twice In the Interval of 
seven dsofs and the reusability m»efflclmts 

calculated by Kuder^Rlchardscm method*
All the figures to the tables are aps»roxlniated 
to tmo decimal placese
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2TABLE
means and standard deviation for the tests

Mean Standard DeviationTest

11<38 8.93Pre—test
72.60 13.02PO8t>»te8t

26.19 6.43Silent Reading Test
7.19 5.83Five Dots Test
5.19 2.44TestW.w.N.

3TABLE
CALCULATED RELIABILITY COEFFICIENTS.

Test
0.93Pre*test
0.79Post«>»test

Silent Reading Test 0.91
Five Dots Test 0.82
Working with Numbers Test 0.84

Reliability Coefficient
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4TABLE
THE POPULATION IM 17 PRIMARY TEACHER TRAIMIMG
COIXEGBS FIRST YEAR SiUDENTS IM KENYA

HMHHaaBMa

College PR P3Pt Total

HC N C c NNC

too 9 2253 75 4502Asufflbl
B 2M1003 75 4251Ego JI

325108 6 147370 112EregX
63 13034 2 433 11Hlghrldge

8120 24Q43 90301Kagumo
100 9 22575 43502KffiBwmJa
100 84 200753251KalAosl
18090 6 IX 33060 32Karlcho
903 660 1802301Klgarl

690 1803602301KlXiataiabogo
6 1603 752 50251Klsll

5 150 9 2703 90301naehalcoa
23 992 50 424 11
80 5 108 9 2283401Hoseriot

3 590 150 9 270301Thogoto
6 150 8 1775 200 4253Slrltoa
3 9 22651 4 XOO2 13Sbmsxu

41 1302 391372 1933 14367824Total

c a

N as

o£ eXasara 
studwta
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dratm«

A simple raadom santpl© of three provinces was drawn 
Ttiesa were Ualrobl* Central and Rift 

one college was drawn from 
itie

first*
Valley Provinces* 
each province hy a simple random draw* 
three colleges selected were Hlghrldge* 
Btosorlot and KillmfflBhogo. In each college on© 
Pit one and <me class were randomly 

college was randomly assign^ 
to o£ tdt© three treatments* The mathematical 

stu<tei^® In the s^^e varied* 
but with th® esowtlcm of the Pl students* 
majority did not pass mathaaatlcs In their last 
public eswffldnatlon* ih© ages of stuctoits In 

ware taken from the college register
and varies fjwaa 19 to 30* Table 5 shows 
th© maa" ages students In each group and 
standard deviation for ages of students in

was carrl^ out* the same division was 
used for the sample* The Pl students were 
th© ones taiho got division 1 or 2 at the 
E«A*C.C« and P2 studmits were the ones with 
division 3 at th© B.A.C.E. The population 
Included 72 P3 classes with 1933 stud«xts. 
Th© P3 students are the ones who got the division 
4 at the E*A«C.E» have passed K«J*S.E*
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5TABLE

MBAH AGES AND STANDARD DEVXATXOffS
MMMUI

Standard DeviationMeanCollege
23«29Mosorlot Pl
22>33Mosorlot
22«64 2«29Mosorlot F3
23.00 2.21Rlllffiastbogo Pt
23.3S 2«20KlXlnjeatibogo P2
23.50 2.80KlXlmafl&ogo PZ
22.71 1.24Hlghrldge Pt

2.31Hlghrldge P2
22.55 2.11Hlghrldge P3
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anStudents «fere pretested on knowledge 
statisticse The pre»t>est on statistics lasted 
slsty fiilnutes and had two parts. Part A was con^ootsd 
o£ tan multiple ctkolce ^pxestlons tasting 
knowledge and application. Part B was conposed 

eight essay type questions testing applica
tion and comprelmislcm. Cadi correct Item In 
Part B scored tea marks and each correct rrapcmse 

part A scored 2 works. The whole t^t 
mas marked out o£ WO. the protest on statistics 
tijas coias>loed hy the author and was tried out In 
the pilot study.

each group. There was no significant 
dlffermce In ages hetwem Pi^ P2 and P3 
students at Mosoriot Teacher Tralxilng 
College (F » 0.25$ 2pS7 d.f.>« There was 
no significant difference In ages between 
Plff and P3 students at Klllmaobogo 
Teacher Training college <F = 0,10$ 2*66 d.f.). 
IMere was no significant difference In ages 
between Pl» P2 P3 studm>ts at 
XXlghrldge Teacher Training 
(Fa 2.11$ 2»51 d.f.>i> Table 7 shows the 
xkunber students of -each treatment group 
In tte saa^le.
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6TABLE

MEAN AGES FOR THE STUDENTS OP THE
THREE COLLEGES IN THE SAMPLE

College Mean

Mosoriot 22.99

23.25Klllmambogo
Highridge 22.64
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7TABLE

THE NUMBER OP STUDENTS IN EACH GROUP IN
THE SAMPLE

Studrats Treatment A Treatment B Treatment C Total

20 14 5117Fl
2025 63IdF2

24 2025 69F3
69 54 18360Total
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Silent Reading Test was composed of
Each correct response scored15 items*
Each question required twoone mark*

The whole test wasor three responses*
marked out of 32* The test was adapted
from Schonnell*s Diagnostic and Attainment
Testing9 Silent Reading Test B* The
duration of the test was 15 minutes in
the pilot study and 20 minutes in the actual

The time for the test was extended instudy*
the main study as many students could not finish
the test in the pilot study*

Working with Numbers Test was administered
in the original form and had twelve questions*
Each correct item scored one mark* The
test was marked out of 12* The time for
the test was extended by five minutes in the
main study for the same reasons as for
the Silent Reading Test (to 25 minutes>•

Five Dots Test was marked out of 18 one»

mark for each correct answer* The duration
of the test was extended from 15 minutes in
the pilot study to 20 minutes in the main
study*
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The pre—test on the Attitudes towards
Mathematics had twenty it«as.

the questionnaire and ten positive ones.

3.4 Treatmmts .

The three treatnants were
randomly assigned to three colleges. The

vdiole
consisted or 18 booklets.
contained ten frames. Each frame was on a

Treatments

tRkree methods of pres^tlng prograsomed >»?terial 
were tested.

programme
Each booklet

students wwt throu^ the programme individually 
at their otm pace. Bach student had his or her

separate page and the response was written on 
the left top side of the succeeding page.
rrmaes were numbered, on the overhead projector 
one frmne was projected at a time followed by 
the respmtse. in the study* three treat
ments are nened for convenience sake with 
capital letters A* B and C.

pro^amme was pres^ted In a booklet form 
or by overhead projector.

In each Item 
there were four possible responses! strongly 
agree <4^2)* agree (>1)* disagree (-1), 
and strongly disagree (-2>« There were ten 
negative statements about mathematics in



57

own booklet* Booklets were kept on the
desk and students collected them themselves.
When a student finished with a booklet he
returned it and collected a new one*

Treatment B
Students weit through the programme in pairs*

went through the programme at their own pace*
When a pair finished the booklet any of the
two students could return the booklet and

Discussion between twocollect a new one*
students in a pair was allowed*

at C

The

allowed* their
forts*

by the tutor*

Students were randomly assigned to pairs*
The programme was presented in booklet form, one 
booklet per pair* The two students in a pair

S£ 
Students went through the programma in larger 
group* the whole class* The programme was 
presented by overhead projector* The pace of 
lemming was decided by the group, 
discussion among the students in a groixp was 

Students were asked to pools 
The overhead projector was operated
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3.5 Pos<:<»teata.

It lasted 60 minutes. Zt had

Part B had eight essay type questions* each
The whole post«»testscoring ten marks.

marked &£ 100.

The retention test was administered ten
weeks after the post test and was Identical
In content and scoring to the post test.

Post test on attitudes towards mathematics

3.6
Iw

Means and standard devlatlims wwe calculated

Treatment of data.
and standard deviations were calculated 

for all the pr&-<^ests and post^tests.

idmtlcal to the pre-test on attitudes 
towards mathematics uid was scored In the same way*

The post test on statistics was administered 
to students two days after the completion of

for ages of students In all the groups. 
ASOVA was used to find If there were any 
significant dlffermw^ la ages*

and application.
multiple choice Itens* each scoring two marks.

the programme
two parts* part A testing knowledge and 
application and part B testing comprehension

Part A was composed of ten
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2>l£ferences between the mean scores of the3«

calculated by the ANOVA.
5.

on

6«

on

criterion*

Differences between the mean scores of 
Pl» P2r and P3 students In each treatasent 
gxmxp In the pre*test on statistics were

Differences between the means of P3 students 
In Uxe three treatment groups In the pre*te8t 
on statistics were calculated by the AWOVA.

Differences between the Pl students of the 
three treatment groups In the pro—test 
statistics were calculated by the AWOVA.

treatment groups In the pre test on 
statistics were calculated by ANOVA.

K.

4*

Xf Initial differences In the means of 
different groins In the pre test 
statistics were significant AHCOVa was used 
for the analysis of the post test on 
statistics scores with the pre-test scores 
as covarlate and post test scores

Differences between the means of P2 students 
In the three treatment groups In the pre
test on statistics were calculated by the 
ANOVA.
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existed between the retention of
(1> Pl* PS* P3 students of each treatment

group*
(11) Pl students of the three treatment grotqpa«

(111) P2 students of the three treatment groups
(Iv) P3 students of the three treatmmt grot4»8»

10«

tie

t2»

(a)

(b) (1)
(11)

(111)

Pearson Product Moment Correlation coefficient 
was calculated for

AMOVA was used for the analysis of time each 
group needed to complete the prograxmoe*

AWOVA was used for the analysis of the retention 
test scores to find out If the differences

scores ANOVA was used for the analysis of the 
post test scores*

If no significant differences were found In 
analysis of the pre test on statistics

Chi square was used for the analysis of the 
attitude towards mathematics qumtlonnalres*

scores In the post teat on statistics 
and

scores In Silent Reading Test 
scores In Working with Numbers Test 
scores In Five Dots Test 

Correlation coefficients were tested for significance^ 
Slgnlflcmit level for th© analysis was 0*05.
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CHAPTER 4

4.0 AMALYSIS AND PReSENTATZON OP DATA

ISte study evaluated achievement of students of

messused by the rotation test identical to the

(b>

(c)

post test CTi statistics hut administered ten weeks 
after students have coo^eted the programmed <x>urse« 
Time the Pl* P2 and P3 students o£ th® ^>ree

Silcs&t Reading Test
Five Dote Test

grovq^ towards mathematics after the students have 
cot^>leted the progranened course* measured by the 
two identical <|u<ffltioanair<^* ones ^dministerad 
priw and oae after programmed instrwtion.

^rhix^ with Bhimbers test
All the correlation coefficients were tested for 
significance* Ahalysas were carried out by the author 

using a pocket calculator.

treatment grot^s needed to con^lete the progrgynyned 
cois^e was imasured by the tutors. An ic^rtant 
ccmsideratimi of the study was the change (if any) 
in attitudes of students of the three treatment

Correlation coefficients were calculated for 
tee scores of (1) achievstent post test on statistics 
and (ii) (a)

the three treatment groups n^asured by the post 
test on statistics. Retention of students was
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Students were pretested on the knowledge of
and attitudes towards

The means and standard deviationsmathematics •
They are given inwere calculated for each pretest •

All the figures are approximatedtables S to. 15.
to 2 decimal places*

pgftggmtatlon and analysis of the pretests results.

reading abllltyystatistics•
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8TABLE

WEA13S FOR THE SZX.BKT RBADZK6 TEST

Treatment B TreatmentTreatraant A CStudmts

26»05a4«94 23.50Pl

22«69 24.36 22.40P2

21.9619.40 17.55P3

9TABKaS

STAHOABO DEVXATIOH FOK TKB SZLQIT TEST

Students Treatment A TreatmentTreatanent B c
MNa*

5.81 3.31 7.21Fl
4.48 5.31 2.83F2

7.59F3 3.77
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10TABLE

FOR THE FIVE DOTS TESTM£A»S

CTreatmcmtTreatment BTreatmmt AStudents

12.2913.4511<29Pl
10.0013.218.61P2
6.809.207.24P3

11TABLE

STANDARD IHBVXATIONS FOR THE FIVE DOTS TEST

TreatiD«it B Treatemt CTreatnssxt AStudents

2.563.56 3.56Pl
4.563.482.93P2
M93.503.37P3
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TABLE 12

KEANS FOR WORKING WITH NUHOSRS TEST
eaBoai

Treatment A Treatment BStudents Treatment c

8.76 7.83 '8; 10Pl
P2 7.39 8.27 S.28

5^e75.19P3 5*77

13TABLE

STANDARD OEPXATXON FOR WORKING WITH NUSffiBRS TEST

Students T^reatment A Tveatomt B Treatment C

2«12Pl le95 :2w6T

P2 2.59 2.00 2»54
P3 2.47 2«04
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14TABLE

MEANS FOR THE PRE-TEST ON STATISTICS

Treatmmit cTroatffi^t BTseatSBent AStu<3^t«

20.S41B«9511«12Fl
19 *68 14.2014.22P2
15.29 10.908.00F3

15TABLE

STANDARD ranrZATZCNS FOR THE PRE-TEST CSf STATISTICS
'sssas

Treatsusnt; CTceataBont aStudents-

j^»83 9.708.94Fl
d.oo 8.406.01F2

10a37 9.927.62F3
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FAduge 2a Performance of students An FAve
Dots Test*
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rimara JLt
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Figure 48 Performance o£ studenhs In the pre-test
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?\SOVA was used to £lnd out If there were any
significant deferences between the means of 
students of the three treatment groups with
respect to the scores of pre»test on statistics*
The results are given in the table 16»



16TABLE

DEGRESS OF FREEDOM AMD CALCULATED
F RATXOS FOR THE PRE-TEST OH STATZSTZCS

S,L.F

1O.25 0.05 0.01tso14583.00 21660.12

3.06573806.88 2408.47

66 1.824787.35 2264*42

4*44 0«0S»512788*10 4528.22

3277.83 48 6*21 0.05,2848.11

3*52 0*053841.75 2451.11

3*61 0.05666002.76 2657.44

Source of 
variance

F3 In groups 
A*B and G

Fl In 9VotQ;>s 
A,B and C

SUMS OF SQUARES,

Groups A,B 
and C
F1,F2 and 
P3 In group 
A

P1«F2 and 
P3 In group 
B

P1>F2 and 
P3 In ^n:oup 
G

P2 In ^rovqi^a 
A» B and 
c

ss„SSb

p ^0*05
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Pjre&enfcafelmx and anal vale of hhe ooat: tests gesultow

Post test on statistics was acSministered
to stu<2ents two days after the completion of the

The means mA standarded coxxrse*

17 axui ld«

pxrogra 
deviations were calculated and are given in tables
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17TAHLB
FOR THE POST TEST ON STATISTICSMEANS

CTreatmentTreatment A Treatment BStudents

70.2974.7574.71Pl
54.8566.4062.72P2
47.2053.2153.96P3

18TABX»B

STANDARD DEVIATIONS FOR THE POST TEST ON STATISTICS

Treatment CTreatment BTreatment AStudents

18.2112.6713.02Pl
12.3613.7611.98P2

8.63 16.2816.86P3
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Performance of students In the post test
on statistics

9G

SO

70

5(^
VS■PT

Students

I

students of the treatmnt
A In the post test on statistics

* ^trfocimneo of students of the treata^nt 
B in the x>ost test on statistics

• perfoencmoe of stucteats of the treatsBent 
C In the post test on statistics*

* >
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Xf there were significant differences
found between the means of students of the
three treatment groups with respect to the scores
of the pre*»test on statistics* AMCOVA was used 
for the analysis of post teat on statistics* 
means for the post test on statistics were adjusted 
and are given In the table 19»



19TABLE

AXXTUSTEO MEAKS FCa THE TEST OM STATISTICS

Treatment: cTreatment BTreatm^t Astudents

67<4473.1678.92Pl
57.3562.6165.20P2
47.6649.4457.22P3

RMHOm



for the post teat on statistics*

Zf no significant differences existed In
the scoresB of the pretest on statistics ANOVA
was used for the analysis of the post test.
Mo significant differences were found betwem the
means of:
(a) F2 and P3 students of the treatment A
(h) Fl* and F3 studmits of the treatment B.

test for the scores of the post test on statistics.

Table 20 shows the adjusted sums of squares> 
degrees of freedom and calculated F ratios

Table 21 shows the sums of squares* degrees of 
freedom and calculated F ratios In the AWOVa
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AWCOVA ADJUSTED Sl^S OF SQUARES, DE^IEES
OP FREEDOM AND CALCULATED F RATIOS 

1 B«X«

 MO

2087^11 32785.66 2 5.70 0.05

0.36 7920.91 2 50 0.001

135.12 8036.11 2 47 0.40

582.37 5303.18 2 59 3.24 O.OS

581.13 10921.02 2 65 1.75

Bate

Fl In 
A* B and C

Source oi£ 
variation

F3 In 
At a and 
c

Groups A« B 
and C

F2 In 8>?OMps
At 8 and
C

dpM P^

FltP2 and 
F3 In grot^ 
c
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SUMS OP SCKJARES, DEGREES OF PREBOCM AMO CALCULATCO

P RATIOS FOR TOE AMOVA XM SK>ST TEST OM STATISTICS

s«X«p

P2 mid

03 In grouo
9.38 0.012 5722574.114356.83A

0.05

Fit F2 SBOA

^3 In 9TOup
66 14.38 0.0112033.71 25246.588

o.os

Source of 
variance

SS w



Hqqxib and standard deviations

23<

XZetentlon post test «fas administered to 
students ten taed&s a£ter tlie coa^Xetlon o£ the
prograDBQoed course» 
tmre caXctaXated and are given In tables 22 aoa
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22

MEAWS FOR THE RBTBWTIOM TEST
utanatjint

^■■Maeaaa

Treatflfifini: CTreati&mii: BTceatmen^ AStudfisibs

42.7954.5553.76Ft
39.6550.7744.7292
33.8536.7537.1293

23TABLE

STABSMUI OBVXATZOBS FOR THS RBTOfTXCll TEST
■OBB

Treatment GTreatment A iTreatmcnt BStudents

12.2922.6914.2491
10.2017.0716.1692
11.758.3415.2493
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ANOVA was used £or the analysis of the
retention test and results are shown In table 24 •

Pretest on attitudes towards mathffloatlcs

mathematics was administered to students two
days after the con^letion of the programmed course*
Means were calculated for each Item fmd Oil square
was used to find If there were any significant
differences In attitudes towards mathematics
prior and after programmed Instruction* The
results are shown In tables 25^ 26 and 27.

Pearson Product Moment correlation coefficients
were calculated for the scores of
Cl) post test on statistics and
Cll) Ca)Silent Reading Test

(b)Flve itots Test
Cc>Working with muabers Test*

t test was used to find If correlation cxiefflclcmts
were significant* The remits we shown In tables
28, 29 and 30*

was administered before the programmed course*
The Identical questionnaire on attitudes towards
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24TABLE

SUHS OF SC^ARBSt DEGREE OF AHO CAZ^CULATBO

F RA.7XO ZK WC AHOVA TEST FOR THS R&TBHTZC^ TEST
qcMoaa

F

6»0912943 2 572760

66 lie 19290543070

0e39’>518133»8S 2135.12

4.664867401310 2

4*83132172130 2

2*81»6622377150

0.05

Source oC 
variance

P3 la oroi^ 
Af Bt C

F2 la oroajps 
A, B» C

Flg,P2«P3 
la group A
F1»P2*P3
In group 8

Pl la grom>s 
Ay- By O

SSwSSb

P1,P2,P3 
In group C
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25TABLE

CALCUZ^TED CHI SQUARES.

cm squareM2MlX^em

5«20-Ow71«>0«0€1
2»45«-1.12-0.592

-1>65-1*S9.2
1.32«»l«004
1.00—1.00-0.055
1.35-1.00-0.826
1.80-0.35-0.887
0.290.00«0.068
3.131.291.189
3.211.290.9410
8.870.29-0.8511
2.870.24-0.4112

0.85 4.41—0.2413
2.75-1.78-0.2114

1.180.08-0.2915

4.070.8518 0.00
11.28*-1.8517 -0.53
0.200.18IB 0.41
5.941.1819 0.41
3.530.8820 0.47

p< 9.05

FOR EACH ITEM FOR THE QUESTIOMNAIRE
INSTRUCTION(Ml)9

the mezahs 
AOaiMISTERED PRIOR TO THE PROGRAMMED 

after the PROOIAMKED INSTRUCTION (M2) AMO THE
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26TABLE

TOE WEANS FOR BOTH QUESTIONNAIRES AND THE
CALCULATED CHI SQUARES FOR BACH ITESa

Chi squareM2Ml

-»0.76 4.89-0.041

• P< O»O5

*1.28 
*1.76 
*1.32 
*0.68

*0.68
0.00 
0.96 
X.44 
0.64 

*0.32
0.48 

*1.08 
*0.16 
*0.64 
*0.40 
*0.16

X.04 
1.32

2 
3 
4 
5 
6 
7 
8 
9 

XO 
11 
12 
13 
14 
15 
X6 
17 
18 
19 
20

3.39 
2.03 
4.47 
0.00 
1.25
2.94 
9.21* 
3.00 
2.30 
O.XX
3.32 
3.76 
1.28 
0.38 
0.74
X.82 
1.31 
2.38 
3.27

*1.32
1.52 

*1.16 
*0.68 
-1.24
*1.08 
—1.12
0.84
X.52
Q.7S 
0.04 
0.36 

*1.12
0.04
0.00

*0.76 
0.08 
0.92 
1.12
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27TABLE

TIIS MEAnS FOR BOTH CJJE ST IOWA IRES AHO THE

CALCULATED CHI SQUARES

xtmn Hl H2 Chi 8q[uace

• P < 0*05

1 
2 
3 
4 
5 
fi 
1 
8 
8 
to 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20

0.79 
»0»50 
->1.64 
-0.71 
<«0.93 
—0.64 
-0.36
0.36 
1.07 
0.93 
0.36 

—0.43 
-0.29 
-0.86
-0.43
0.21 

-0.S7
0.00 
0.21 
0.57

-0.29 
—0. 71 
-1.21 
-0.71 
-0.93
0.29 

-0.86 
-0.07
1.14 
1.22 
1.21 
0.07 
0.36

-1.07 
0.29 
0.29

-X.OO 
*0.21 
0.79 
0..S9

13.49* 
2.58 
2.51 
X.46 
1.30 
0.92 
1.47 
1.89 
0.19 
1.29 
4.13 
1.29 
2.29 
0.86 
2.60 
0.44 
1.34 
0.31 
0.83 
0.20
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28TABLE

CORRELATION COEFFICIENTS BETWEEN THE SCORES OP
SILENT READING TEST AND POST TEST ON STATISTICS

Treatment CTreatment BTreatment AStudents

OeSl* 0e32*Pl
0«22 0>79*0,55*P2

0.87*0.86*0.59*P3
X 0.66*0.63*

29TABLE
CORRELATION COEFFICIENTS BETWEEN THE SCORES OP
FIVE TOTS TEST AND POST TEST ON STATISTICS

Students Treatment BTreatment A Treatment C

0.29 0.90*Pl 0.54*
P2 0.80* 0.31 0.13
P3 0.41* 0.95* 0.77*
X 0.57*0.50* 0.72*

0.64*

0.77*



89

Table 30

CORRELATION COEFFICIENTS BETWEEN THE SCORES
OF WORKING WITH NUMBERS TEST AND POST ON
STATISTICS

Tsreatroent BTireatraent A Treatmm^ CStudentrs

0«54« 0«390.45*Pt

0.280«43«P2

0.54* 0.55*P3

p<O.O5



Mean time and standard deviation each
group needed to complete the programmed course
were calculated and are glvem In tables 31 and 32»
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31TABLE

MEAN TXME SJBSDEO FOR EACH GROUP TO COMPLETE
THE PROGRAMMED COUR3E (XM HOURS)

Treatxoept cTreatment A Treatment BStudents
5.29 3«50 3«00Pl
6«50 4«00PR 4.00

P3 6o84 5»33 5.00

TABLE 32

STANDARD OBVXATZOfilS FOR THE TZME EACH GROUP

HE ED W COMPLETE WE PROCmASElE

Students Treatment A Treatment B Treatsmat C
Pl 0«96 0«92 O.OO

le57 0.50 0«00
P3 1»49 i.ia 0«00
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Results4.1

Of the three treatment groups A, B and c«

i^ian students of the treatments B or C
126 d«f«)« Students the

The
n»XX hypothesis that there is no significant
differesM» hetieeen the nteana of studoits of
the Idwee treatment groups A* B and C with

i«aSa 4i d.f»)«

Significant differences in the post test 
on statistics were found between the students

students of the treatment A performed slgnlfl— 
cemtXy better in the post test on statistics

rmpTCt to the post test on statistics Mas 
rejwsted*

< t «
treatsumt B performed si^ificantXy better in 
Idle post test on statistics than students of 
tixa treatment C ( t « 120 d*f«>«

students of the treatment performs
si^kif ieantly better in the post test on 
statistics than pb or P3 students in the gJMwa*, 
treatment groug> (t » 2.75» 33 d»f»>« P2 
stodtonts teeats^t groi^ A {»rferamid
significantly better in the post test on 
statistical then P3 studmats in the same 
tteatB^t group ( t «
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Pl ofcudfflafcs o£ the treatomt B performed

47 The

The null hypotheses that there Is no sig— 
nlflcaat dlffereace hetwem the means o£

o&fleantXy Better in the post test on 
statistics than P3 students in the same

There was no significant difference Between the 
cieeBis of Ft> P2 azuS P3 studies of the

P3 students of treatment B with respect 
to tite post test cm statistics was rejected.

same treatment grot^ C t
P2 students of the treatment B performed sig-*^

Ply P2 and P3 students in the treatment 
group A with respect to the post test on 
statistics was rejected.

treatment c with respect to the post test on 
statistics scorcm. The null hypothesis that 
ths^ is no significant difference l^twman the 
means of Pl* P2 and P3 students of the treat-* 
meat C trith respect to tote post test on 
statistics scores was accepted.

significantly Better in the post test on 
statistics than P2 or P3 students in the 

» 2^07^ 43 d.f.>.

treatment group < t « 3.37, 
null hypothesis that there is no significant 
difference between the means of Pl* P2 and
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r

tics scores was accepted.

ms a sl^nl^Flcant dlfJterence tetween tlie
suans M stmtents o£ tMe three treatirant

'Stuaee was no significant difference hetweea
tto P2 stuctents of the two treatsients A Md B

S»07> as studmts q£ the

treatsB^t groups A* B and C with respect to
toe pest test o» statistics scores was rej^ted.

There was no significant difference 
hetwe®3 the means of Pl students <>£ the
tores treatment groups A, B and C ulto 

set to toe post test on statistics scores*
The mail hypothesis that there is no slgnlf—
leant difference between the means of Pl
students of toe three treatment groups A, B 
and C with respect to toe post test cm statiSi^

2.S6, 43 d«f*>*
The null hypothesis that there la no difference 
hotosto toe means of P2 students of toe three

< t w

groi^KS Ay B and C with respect to the scores 
of the post test on statistics« . .

treatments a mid B pm^formed ai^iificantXy 
hatter in the post test on statistics than P2 
students toe treatoent C ( t »
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(&} past tCTt cm statistics and

(a)(ii> Silent Beading Test
tb) Five Etots Test

(e>

<i>

(ii> Five Dots T^t and (Ksst test as statistics

There uas no significant differmce betweai 
the means of F3 students of the three

(iiOtSoaelctag with numbers Test and post test 
an statistics were rejected«

o£ three treatment groups witti respect to 
the past test on statistics scores was 
accepted.

There was a significant positive correlation 
the scores of

tforlcing with numbers Test, 
three null h^rpothesBs that there is no 

significant corr^Ation between the scores of
Silent Beading Test and post test on 
statistics

treatment groups A, B and C with respect 
to ttte post test on statistics scores. The 
null hypothesis that there is no significant 
difference between the means of P3 students
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2.65» 33

aaoxS a* Fl students In the treatment group A 
took slgnKleaatXy longer to complete the 
programmed course ttian Pl students In the

There was a significant difference between 
the means of Pl, P2 and P3 students of the 

A with respect to the time needed to 
complete the programmed course ( P « 6»23, 2,57 d«f«)< 
Pl ffti«*^*?***^« in group A took significantly shorter 
time to complete the programmed course than P2 
or P3 studmxts in the same group (tn 
There was no significant difference In time 
needed to complete the programmed course 
between P2 and P3 students In groi^ A. Pl 
stuutents of the treatment group B took sig-* 
nlflcantly shorter time to complete the 

course than P3 studmits in the same 
group < t w 7.60, 22 d«f«>« There wsks no 
significant difference between Pl and P2 
students of the treatment group B with 
respect to the time needed to complete the 
progy^”"™**^ course* P3 students of the treatment B 
took sl^lflcantly longer to cosq>lete the pro-* 

ted course than M stiMlents In the same 
gro^p ( t a 3*S0v 22 d*f*)* Wo significant 
difference with respect to the time needed to 
complete the programed course was found 
betweotx Pl students of the treatment groups C
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Ae
Tiuiii.-

dUferenoe In the attitudes
^geatriM^g^ nathematles questJUmnalxes <c»c the 
students e£ the treatment sroup A ms £oimd 
In Itexa (For a teacdier It Is more is^iortant 
to^he ^ood In Bn^XlSh tlion to know nathesiatlca>» 
?!te dlsaqrofeffliont «^th the statement eas slgnl** 
FleantXir stronger In the qm^tlonnalres

Lsslstered to studaats after they hove eonop** 
leted the progranaaed course* Star the shxlents 

the treatment grcn^ B the sl^rilfleant 
difference In attitudes toward© matheaoatlcs
wcurred in item 8 (X do not feel mare rayse&f 
In Gwethematlcsl* significantly larg^ number

progre 
treats^okt group A ( t » 3*34> 36 <S*f»>* 
null hy|^>thesls (hat there Is no slQpE>lflcant 
dlffereanee hetween the taeans of studmEits of 
the (Curate treatasent groups A* B and C wl^ 
reepeet to the time needmS to complete the 
programmed course %7as rejected*

grOUpS B or C ( t » d*f«)*
PS students In treatment groups B or C toot 
significantly shorter time to complete the 
pro^ammed course than PS students of the 
treatment groip A ( t » 6*299 29 d*f*)» P3 
students of the treatment groups B and C toot 
significantly shorter time to complete the 

sd course than P3 studrats of the
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the pcogrmxoBed course*

mathrsi.y

s^ttctents at the treatiseat grovg^ A per^onsed 
fi&Q^^lcantly better in the retention test

oC students dlsa9reed with the above 
statcsoent In the <3uestlcmnalre adhiilnlstered 
to after they have completed

the students at the treatment group C 
tise significant change In attitudes towards

Kblcs occurred In Item one (X would like 
to teach £ngllsh more than X would like to 
teach SSathesaatlcs*

fik^re students disagreed with the above statement 
In the questionnaire administered after the 
prograoBUMS course*

92 end 93 atudenta of the t^atment group A 
In ret^tloa test C t » 1*5G« 41 d.f*>« Xhe 
null hE3^c»thQsla that ^Oiere Is no slgnlfleeoit 
dlffermro between the means of 91, 92 and 93 
students of tim treatB^at A with respect to the 
retention test was reJeet^L

than P2 or P3 atudmts of the some gcotq^
< t o 1»7G, 33 d«f«>» no significant 
difference was found between the means of
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3o05

to ttxe retention test was accepted.

treateeat c^

null hypothesis that there Is no sl^^£lcant 
die^erssKse between the means o£ Pl* P2 and F3
students or tim treatment B with respect to 
the SCOTCH the retention test was rejected.

^e noXl hypothesis that there Is no sl^niri** 
cant dirrermic© betromi the means oT Pl* F2 
and F3 students or the treatment C with respect

^e nulX hypo^tesls 
dirreremee

Fl students or the treatmwt groups A and B 
perroCTied slgniricantXy better in the 
retention test than Fl students or the

Wo slgnirieant dirrersnm was 
round between the means or Fl students oT

Pl and F2 students oT the treatment group 
B perTono^ sl^iricantly better In the 
ret^&tlon test than F3 students or the same 

Sto slgniricant

or F2 and F3 students or the treatment grot^
43 d.r.).0.62*

tl>e treato»it grov^ A and B In retention 
0.22* 35 d.r.)i> ' 

that there Is no slQ^i^loant

B In ret<entlon teat < t «

test (to

group ( t « 3.05* 47 d.r.). 
dirresence ««as round between the means
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between the means Pl sttutents at the three

P2

with respect to the retention teat was
rejected*

4*2

<»£ the three treatment groups B and C with 
re^tect to the retention test wan arcepted*

treatment groups Aq B and C with respect 
to the retention test was rej^^ted*

null hypothesis that there la no slgnKlcant 
between idte means o£ P3 students

tr^eatment groups a and B < t 
batw^^n Idle P2 students o£ tl» treatmmit

SdscwBrSlcat o:C the resulted
ScOT^clng at the results the author cxmcluded 
that one mode of pres^tlng progrwsn^ 
iBateaclal to students Is more effective Idsma

36 d*f»}*

Ihere no significant dlffer^xce In 
ret^tlon t^t bets^en the P2 students of the

» 0*72* 41 d*f«>

» 1*09 •groups A and C ( t 
students of the treateant group B performed 
significantly better la the retcmtlmi test 
id^iaa P2 studmita of the treatm«t group C 
< t « 43 d«if»>* Tha nuXX hypoldiesls
that Uiere Is no slgnlflcmt difference between 
the means of P2 students of the Ihrm treatmmkt
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1h/ua

tso al^ttOlcanfc difference in the aehlevcoBeat 
S>ost test was found tetween Pl students of 
t$ie three treatment groups*

geoM|ks»

students♦

P2 atudfifkts «dko went through tdto ps^pranm^ft 
csnaese Individually or la pairs {serfomusd 
algnlfliea&tly hatter la the ochlevei^at post 
test than P2 students tdho sESOt Uirou^ the 

la larger groups* an slgnlf leant

101 
the other with regard to the achlevenent 

^dividual programmed 
learning produced higher achievement post 
test scores than prograsimed learning In 
pairs or progrmomed learning In larger groups* 
Programmed learning In pairs was more 
swxassful with respect to the achievement post 
test than progranmed learning In largmr 

Pl students who went throu^ the 
psegrfflimed course Individually or In pairs 
perform^ slgnlfIc^tly better In achievement 
post test than P2 or P3 students* P2 students 
who w^kt through the programmed course 
Indlvldueklly or In pairs performed significantly 
better la the aohlevmrant post tcmt than P3 

Ba significant dlffercmee la the 
mt post test was fowd hetwran Pl* 

P2 and P3 Students idm wmat throu^ the pro- 
geamobed course la farger groups*
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three txeatmrait groups.

Achievement post test and(1)
Silent Reading Test<11) (a)
Five Dots Test<»>

Worlclng with fituntbers Test.Ce)

the prograBBue than F3 students.

<r|>Mag«» uas a significant positive correlation 
the scores o£

Fl atxuZfflvta who wenh through the j^x^ammeHS 
CBSH»se indlvltSuaXXy or in pairs perfbmffid 
Oignigleaaatly better in the ratentlon test than 

or F3 students. Mo slgnOlcant dieference 
in test scores :ffound bet^ieen

tdio vent through the progranmecl csourse 
larger groins saved m time as compared

to studimts vent through the programme in 
pairs. Fairs saved on tijse as con^ared to 
ittdividuaX students. Fl stud^ts completed the 
programme in shorter time than students. 
Fa students needed leas tiro to complete

diffsr^&ce in the achievement post test 
found betveoi the P3 stud^ts €f£ the
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F2 and P3 students uto went tbrou^ the
Pl studmts Who

os*

scores was <otmd bet»e»
the P2 .atudenta o£ the thr^ tseatz&mitU>
grox^s

C&JL) ^at» students o^ the ttiree treataient
9S<ntpa»

tSnsouQh the psograsmte In Xerxes ^rov^s. 
sXgn^i-cant dlf£er^>ce In the retention t^t

Pl. 
psograsome In larger groups^ 
w^t throu^ the prograiraned course Individually

In pairs performed significantly better In 
the retention test than Pl stwSents Who vient 

»□
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5CHAPTER

SUMMARY5.0

uere

CorrQXat;lo&

teat and seoxfes In teats o£ reading and mathonatical
abilities «fece calculated and tested for signifi*

Another important variable measured in thecance*
study was the time different groups of students
needed to c€Hag>lete the programme.

Achievement of students was found to be

attitudes*and rotation of students, 
coefficients between the scores of achievcmient post

dependent upcax the mode of presenting prograonraed 
materiaCi to studwts and) upon their previcms academic

'SR^e study involved the comparison of the 
three modes of presenting programmed material to 
the first year students in primary teacher training 
colleges in Kenya in their learning of Mathematics. 
Individual prograxm&ed learning was ccnnpared with 

3d learning in pairs and programmed
learning in larger groups. The subjects in the saople 

183 Pl, P2 and P3 students from three randomly 
selected primary teacher training colleges in
Kenya. The programme used was a linear programme 
on statistics* The study evaluated the achievement*
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Stucients weat: fcHrough

Ft st»M3ent:8* andCl)
(11) F3 sludexkfcs Oie 1tlu?ee taeatmen^

> ‘i‘rn

difference eadsted for M sinidenla 
e£ ^Ei0 dkcoo l3?<aatiRenfc grou^a* Fl atucSBals In aXX 

groups pecfonnsd Xsel^er In actilavexDGnt; 
post: tluttk students udio In turn did l»ett<ur
tiwn F3 students.

Hieife a significant gain In tine noodod 
to the programsEB for students as
Goxxqpaeed to Fa or F3 students. FrogramBmd 
Xeea»tog In larger groups toot less time than pro-- 
grasBSSd l^itolng la pairs or Individual prograsnaed 
l^EUsalng* vto nant throu^Sh the programmed
csouoese In pairs toot less time than students eho

largea? groups.
tfimgappint post tsst than larger groups, 

was no slgn<^f<gaot difference In the scores of 
the post test hetween

guallf Icatlcms » 
pygMyrammg^ coxiTse Individually performed better 

the a^ilevement post test than students who 
«rant through toe programme In pairs or In 

p^^gg performed better In the 
toere
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Th©:®

o£ ^he a

general alilXlty la/S

She affiotianal

ISTtv^

Stuarts* genecal ablXi.'fc? uas not 
m^aur^ as no proper sraouce esist* 
aeSaSLevemant oiT students in We ]^>st test 
mi 8teiti4sti.es canid be related to tlm

tBie atu<9ar had aeveoraX Xlmlta^ixma and the moat 
ixQEUMttent cmes are listed h^<m«

went ^irough the progranoBte Individually 
was a hl^ poaitive correlation between the scores 
in tests o£ reading and iBatheiaatical €d>ility 
and acfhlev^Bant post test* Retention of students 
wan found to he dependent upon the (node of pre
senting prograaeoBed material and studs&ts* previous 

qualifications o Xfo slglnifleant changes 
fg> attitudes towards mathCTiatics took: place Ceiscept 

/

fdr one item) although Idte means of the post t<»t 
attitudes towards mathematics questionnaire suggest 
more positive attitudes towards the subject*

SmotionaX and m«mtal state of students 
was not taken into account as it is v^cy 
difficult; to measure it* 
state of pupils could influence th© r^s^ts*

8teiti4sti.es
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Socio—economic toackgcound students was
not controllecU

StotlvatlM students was not eontroXled5^

as It Is very difficult to iteasujra £t«

6»

0»

attesQ^t was oade to oofl^are tne aehlev«>« 
ment and tbs cetontlon students wlOt 
ttteir attitudes towards math^natles*

Variables llfee age of tutors* sqk of 
tutors* experience* motivation* smr-» 
sonallty* and grade of tutors were not

Students* rRftdtng and nsatbematleal ability 
was tot talcto Into accomat in the analysis 
of tto achievement post test and retentlmi 
test* As the oortolatlon coefficients 
totwton readlskg and humher worh testa and 
post tost <»a statlstloB were hlg^ students* 
reading and nkatheow^lcal ability could 
iB^lutoce ths results*

controlled*

3*

4*

^Che prograBBSie used In toe stu<^ was too 
sbort for wider generaXlsatlm* toe dunrattoa 
off toe ^iperixDtot iims not loxtg enouto 
any sl<p>lflcant toanges In attitudes towards 
coatoeoiatlcs to occur*
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E»1 courseProgre

DJLfferezxces in the xresuXts C^or Pl stutionts1O«
P2 students

o< P3 students
could he

11«

LiAil

9^

Based <m the results or this study the au^^***^ 
reached the following cporygioi^^pyMS ff

The thr^ stodes of presenting progremoBed 
t&eterlal to the first year students In the 
primary teacher training coll^fea In Kenya 
In ^feslr leimmlng of mathcaaatlc^ ere not 
equally effective with respect to the

presented to them a break In their usual 
schOhl routine*

Studmts w«e aware that they were 
participating In the escperlsteat and tsiere 
excited about It*

financial and administrative problems did 
not allow to Include more colleges or to 
assign treatments randomly to classes and 
not to collets*

the three treatment groups*
the three treatm^t <gproiq>S9 
the thc«^ treatmeat grougts)

partly attributed to the dlfforencas between 
the thrm college*
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achieveaiQit students XkuHvldual
psrograiBiDed Xeacnlng produced higher achle^ra*

<a) mdilevemcmt poa^ asd

(h) (1> Silent teadlog

Five Oots Tost
(lH) s^arfclng tauzstetre ^ast«

1 n>u<

4* Shere tms a significant positive ecrrelatlcm 
hotsese tte scores of

test results than progrc 
larger groups«

2« Fl students perfomed tetter In achlevenesnt 
post test than F2 studmkts who In turn 
perfossKHS tetter than F3 studfiskts*

ismit post test scores than prograamed 
learning In pairs* Frogranssed learning 
In pairs produced higher enlevement post 

9d leaning in

Ite PZ students who wrent through the prograxeM 
Individually or In pairs performed slgnl* 
fleetly tett» In the achievement post test 
than F2 students ^dio went through the prograasBe 
In larger gror^« This difference In perf 
<mce In the achievement poet test did not 
«Klat Fl and F3 studmts of tte three 
treatment groups*
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5.

7. Fl

SeutentBe

8«

miece no significant: change In 
at:hltn2<Ses ^owaccSs malzhfflita^lca pxlof 
and after programmed Instruction*

Studesits %3>Ho sent tiirougb tHe programme 
In larger groups took significantly 
slkorter time to complete the programme 
than students who wmit through the 
progranoae In pairs* Students who went through 
the programme In pairs took significantly 
shorter tlzne to coz^lete the progranstte 
than students who wmit throu^ the 
progreeme Individually*

Fl studmts performed significantly tetter
In retention test than F2 stucteits* F2 
atudesite performed sl^^flcantly tetter 
In tte same test than F3 studmita*

ts of any of tte three treatment 
groups took significantly shorter time 
to complete tte programme than F2

F2 etudeats took cMHaslderahXy 
shorter time to ooaplete the programira 
than F3 students*
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Rehenblon of shuden-bs was dependeti’b upon
"bhe mode of px‘esent:±ng psogfemmed ma'berlaX
^o "tliem* Pl and P2 shudenizs wlio wen^

tzlxraugli ^lie progiramme Individually ox*
In pairs performed slgnlflcan'bly better
in bhe re^benblon bes'b izhan Pl and P2
S'buden'bs wHo wenh bHrougH bHe programme

In larger groups*

3topllcat:lona*5*3

ed

programmed learning Is more effective tiian

needed confidence bha'b -bltey could master 'bHe 
auliject; matzber*

Taking Intzo 
accounb bHe Individual differences among "bHe 
students it could be concluded that Individual

Programmed learning has a very Important place 
In primary teacher training colleges In Kenya. 
Individual differences among primary teacher 
training college students In Kenya with respect 
to their educational background* g^ieral ability* 
motivation* and the short time students spent 
In the college covering a wide range of acad^nlc 
and professional topics suggest that programm- 

leamlng might be a more effective method 
than the present lecture method*

leaurnlng in groups* Programmed 
t

Is likely to change students* attitudes
towards mathematics as It would give them a much
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The achievement of students in statistics

course was found to he dependent upon the mode
of presenting programmed material and students*
previous educational background*

Recomipgndat ion *5*4
Programmed learning is strongly recommended

in Kenya*

Xt could

in primary teacher training colleges in
Kenya is affected by the mode of presenting

for primary teacher training colleges in Kenya* 
There is an urgent need for good locally 
written programmes covering the mathematical 
topics for primary teacher training colleges 

A special department should be
established with the Ministry education, 
Which would organise workshops for tutors ot 
of teacher training colleges and help them 
write the progranunes * The programmes cculd 
then be tried out in teacher training colleges 
and the successful ones could be widely used* 
The department could help teacher educators 
with necessary advice and material*

programmed material to th^ and by students* 
previous educational background* Retention 
of students which have undergone a programmed
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More
research Is needed using longer programmes

before programmedand on the wider scale*
learning In groups Is disregarded as
unsuitable for primary teacher training

Size and structure of the groupcolleges*
and selection of the students In a pair might
be an important factor influencing the

. achievement and retention of students* A study
comparing the performance of students In
homogenous and heterogeneous pairs should be
carried out before the author can recommend
or not recommend programmed learning In pairs *

supervise the much needed research Into 
programmed learning In math^atlcs In primary 
teacher training colleges In; Kenya.
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APPENDIX A

Proqgaxnme used In the studya

Statistics teachers*
Instructions to the student*

about tte material you have learned*

Read.

lh«> check your answer and see
X£ your answer Is coKrect> go

Xf you are wrong, read
the £ranie again* Practise with the following
fras^ssr

t.

piece of paper* 
you are rlf^t* 
ahead to the next frame*

tdkcm a blank has nothing on It in brackets* you 
sisply fill in Whatever best fits the blank*
for example, the day of the week that follows 

, £^^y is

7ou should work at your own pace* 
each frame carefully and write the answer on the

lhe programmed text is quite different 
from an ordinary textbook. A programme consist 
of the large number of frames, numbered 1, 2, 3 
Each frame tells you something and asks questions
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Start with frame 1 I

1»

Put

2.

v.

2« ^en a blank has two answers in the brackets* 
you select the one that fits best. For 
esas^le* a dog (ia/is not) an animal.
X«et us begin i
Sup{>ose you are a teacdier and you would like 
to find out how well your pupil can Judge 
distance. You could stage an escperiment. 
a target* an object that can be well seen some 
distance in front of the pupil. Ask the pupil 
fmt £dx away the object is. You would be 
interested in th® difference tetween the distance 
the pupil r^;>orted and the true 
of th© target.

You cofcftld move the target after each of the 
pupil*s Judgment asking th© pvqpii to Judge 
easd* nw distance. You could collect many 
different Judgements of the distance by 
changing the distance between th© target and 
tee___ _____

3. te r^er to something teat does not teange • 
Storing an eiqperim^t as a CONSTANT, if the 
disteiee between the pupil and the target does 
not teanga it (stouldZwouid not) be a constant.
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Opposl'te of the constant Xs a VARZABLB*4.
Variable Is something that changes during
an experiment. In our experiment the
distance between the pupil and the target

You might want to test how well your pupils5*
remember things.
read a list of six letters.

letters correctly.only 

Suppose you gave your pupil another set6.
of six letters to repeat. Zf the letters
were p,f,t*m,Strt and the pupil repeated
p,f,t,g,k,n he would have repeated only
letters correctly.

7.

letters•

our
experiment.

repeated would always be six* the number of 
letters would be a (varlable/constant) In

ask your pupil each time to repeat the 
Since the number of letters to be

were myt^Sypygylc and the pupil repeated 
m,t,s*P9g*l the pupil would have repeated

For example, you might 
If the letters

You could continue the experiment giving your 
pupil many different sets of six letters and

varies, so we would refer to It as a 
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8.

»•

11. ^tfotase ^he pv^lX*s score changes in our 
eaperiiamit It is calXa^ a

every tine the pupil cheated the letters 
could record how many of them he got co*

You would call this number of letters

our experiment would he zero and the 
highest possible score would he  
all the letters were repeated correctly*

—,s-y

I .1

12* All toe posaihle scores that a pupil could get 
are 0«l»2*3«4*5 and _*

9»

10* Pupil*a score in our ^periment can not 
he greetfior thma . . «med smaller than

you
rrectly<»
r^ypeated correctly an OBSERVATION or a SCORE*

If the pupil repeated four out of six letters 
correctly his score would he four* If a 
pupil repeated 3 letters correctly his score 
would he - - •

If the pupil repeated all the letters 
correctly his score would be six* If the 
pupil repeated no letter correctly his score 
would he zero* The lowest possible score in



123

13

14.
»•

IS.

pupils area

ISte sxsallest possible value of our variable 
]jQ sero and tbe largest ii^otAld be 

15.

our variable, 
possible value of our variable.

Ola have used the teem variable for things 
that <Aange In our experiment, tie call things 
that do not change In our experiment 

Bach ntmdber from aero to six could be 
a possible score In our experiment. The 
variable we are interested in the experiment 

the nwnber of letters repeated correctly 
by the pupil, we would say that each score 
fr<xa zero to six is a possible value of 

3 (would/would not) be a

^Chere ace laany variables a teacher might 
to c^bserve In the classroom. A teacher 

might be Int^ested to know how tall his 
As pupils are likely to have 

helght^our variable would be ths 
height of pupils. Xf a teacher wants to 
find out about the weight of his pt;qp»lla 

the weight would be a . . . , in
sxperlment.
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17

in the19

fnatheraatics.

Xf the pupil got all the items wrong 
mathematics test his score would be (zero/ten).

values of the variable* 
out of 20 then any number between zero and 
could be a possible value of the variable*

20. The variable observed by a teacher in mathematics 
test: .is the understanding of the topic in 

The marks pupils get are the 
Xf the test is marked

iS* Xf his math^naiics test was marked out of 
20 then the highest possible score a pupil 
could receive would be -  if the pupil
answered all the questions correctly.

The variable observed very often in the 
classroom by a teacher is the behaviour of his 
pupils. A teacher might want to know how well 
his pupils have mastered the topic, how fast 
they can run, how well they can remember etc. 
If a teacher wants to observe how well his 
pupils have understood a topic in mathematics 
he could give them a test. The marks pupils 
got in the test would be values of the --
the teacher is observing.



be called DATA

11 (Is/ls not) our data and It la
also our possible value.

test.

!aa>

HihIiI? C=J

23. We refer to the (oberved/noanihx») 
variable as data.

125
21. After the teacher has marked the test 

he would record the marks. The record would 
Xf ten pupils* marks In 

mathematics test were 2,0,1,7,11,16,3,6,19,11 
then these marks when recorded by the 
teachmr would be called  .

24. A variable Is something that (chanaes/doas not 
) m the experiment. Scnnethlng that 

does not change In an experiment Is called 
Data la the list of all the (nosslbie/oi 
values of the variable.

a
A list of all the possible 

values could not be considered data* za 
the mathcanatlcs test of the prmriQn^ frame 8 
would be a possible value but It Is not data 
as no student got the mark of 8 In the

22. Wie marks In the frama 21 (2,0,1,7,11,16,3, 
6*19,11) are our data. No pupil scored a 
mark of lO so 10 Is not our data but It Is 
possible value of the variable observed In 
the test.
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25• It Is often useful to distinguish between
continuous and discrete variable. If you
were to count the number of pupils in your
class it would be possible to have 30 or 40

This kind of variable

no values of the variable between 38 andare
39, 40 and 41 or 30 and 

On the other hand the variable called length26
is an example of a continuous variable. No
matter which particular pair of length you
considered it would always be possible to have

1503{ would be

166 and 167, 170^ would be between 170 and

27

We could find the number of eggsin the group.
in the basket by them.

Any collection or group of things can be counted.
Counting tells us the number of things that are

Discrete variables are measured by counting 
and continuous variables by measuring.

a length between the two.
between 150 and 151, 166^ would be between

pupils but not 383s.
is called a discrete variable since there
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28. Nairobi Is a name of the capital of Kenya*
We refer to the person's height with the

short• We refer to thename such as tall*
number of things In the group with the
name such as ten * Red would be the
name of a particular colour and twenty would

of a particular number*be the 

seven* fifty are the names of particular29. Three*

30* There are different ways of presenting the
Number same number* could be

XZZ or twelve*

31* Number Is a charactrlstlcs of the group or
collection of things* The names such as ten*
two* four that are used to represent these
characteristics are called numerals* Number
ten could be written down as ten or 10 or In
Roman numerals as 

32* Names such as red* tall* Nairobi are not the
names of numbers so they are not numerals. Of
the two names six and red* Is a numeral
since It Is a name of a particular number.

presented as 12*

five* two.
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The variable called number has dlfferen'b part
icular values.
names of particular values of the variable
called colour so are 10*
of particular values of the variable called
number•

34. Numerals are often used to represent charac
teristics of things other than numbers> such
as weight, length, temperature. Whenage.
we say that a pupil Is 14 years old we aire
using numeral 14 as a name of a variable
called age. When we say that the stick Is
5cm long we are using numeral 5 as a name of
the variable called 

35. We have to be careful when numerals are used
to represent characteristics other than
numbers• Xt makes sense to say that 20
pencils are twice as many as 10 pencils

In the Bast Africa Safari Is twice as
fast as car number 10. Number 20 on the
car does not necessarily Imply anything
more about the car than the time of entry
or category.

or that 10kg. Is twice as heavy as 5kg 
but we {can/cannot) assume that car no 20

Just as red, green, blue are

15, 21 ...

33. The number Is often referred to as a variable.
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36 When we toss a die we could get 6 possible
values. Those values are 1,2,3,4,5,6*

37. Each value o£ the variable **toss a die**is
represented by the numeral* **Toss a die**
Is an example of (numerical/non numerical)
variable*

38 When we toss a coin we could get **head or
as the possible values* Therefore **tos8

,9

die 3 times and we got 4,2, and 1 then

data would consist of 3 heads and tails*

the die 7 times and got 1,1,6,4,3,6,5, then 
our data would be  .

a coin’* is an example of (numerical/non numerigaT > 
variable*

tall"

possible value of the variable "toss a die,**

39. When we toss a die, we can get 1,2,3,5, 
and 6 as our possible values.

Thus, any number between 1 and 6 (is/is not)a

If we tossed a

4,2, and 1 would be our data* Zt we tossed

40* Xf we tossed the coin five times and we got 
head, head, tail, tail, head, then our
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uiXl cozislst o£ values.

41. Z£ we tossed a die 3 times and got 4»2t3 then 
4*293 (caouXd/wouXd no^ > he considered data*

possible values* 
our data tdLll consist o< 100 values*

46. tese could net say that an athlete with no 4 
on hla Jersey Is tiabce as fast as an athlete 
siKlth no  - -.. on his Jersey*

44* we ceen say that auosber represented hy the 
nuEssral <our la twice as large /as' the ntoEkber 
represents hy the numeral .

43* tOuEm we talk about a nuanher tie can say that 3 
la more than <2Z4 ) *

valuM*

XT we throw a die 100 times 
"Tossing 

a coin" will always give us two possible
X£ lae thKOfa a coin 50 times cur data

45* We could also say tdhat 8lcg« Is twlc^ 
h^nry aa (4Z16)teg*> we could also say 
that a tCT^perataiir^ od? la hotter Utan a 

or

42* Tossing a die will always give us six
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set by coLinfcing the objects* We determine

We could find the number of chick
ens In the garden by them and the
length of the string by it.

48. Measurement Is assignment of numerals to a
particular variable.

distance and the hours measure variable
called (time/weiqht) «

49. 20km.

The list of colours

rsKi 1
3blue
5green
6yellow

Kilometers hours * 
kilograms ..•• are units of measurement. 
Kilometers measure the variable called

50. Xt Is often useful to list the things 
underneath one another In what It la called 
a COLUMN. The following list of numerals Is 
atTemged In a column.
Is also arranged in a 

the values of a continuous variable by mea
suring it.

47. We determine the number of objects in a

long journey Is twice as long as 
lOkm. long journey. The variable called 
volume Is measured by (cm/cm^) •
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When we list things side by side*51
X<ootc at the row o£ numeralswe get a Row*

belowt
a 5 e 14 9

red purple white blueorangegreen

52

Paul Hilda Anne

S3» Wto letters below are arranged In a 
X
y
s
t

maricB are listed

78
Bdl<d& 46
iTssie 65

Peter 66

Haney 70

54* Here are the maxics or rive students In an 
HQgll£d> enaalnatlon* 
In a (j 
^hn

The list or colours below Is also arranged
In ; •

The names or students below are arranged In a 
(igomZcoluinn) * 
Jas^ Hary Peter



133

55.
In the

first coltttnn we had names of pupils

or aore coIusbrs placed side bZ side56.
A tahle is aa arrangementform a lAsauB.

tal>le

columaa*
h ca

ay

57.

Ste Bumeral

cx^iann.row and
2984

21G8
9761

every numeral in the tahle falls in a 
particular comhination of row and column. 
For SESEmiiple the numeral six in the table 
ta2.ov is located at the intersection

of things in roura and columns.
in frasne 54 has five rows and two columns.
Ibe tahle below has tro rc»«s and

third rcHW and smmid column.
8 faUs at the intersection of the first

and in the second column we had 
of popila*

in the previous frame we had two 
columns placed side by side.
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The table In the frone 57 has rows
mid eolvmns*

You

iUi a tahle*
Tmit 1
45

50 55 60
55 55 55

Peter 35 40 35
PaiA 45 60 70

60. The mark Jbim got in the smond tost was S5»
The isai% got in idle third teat tma

am.!..!
45

£-Xary 
•Zohn

iTaae
dLiJL 

40

56.

59. Xt is often useful to present data in the 
form of a table Suppose you wanted 
to observe your pupil’s performance in 
Hathematics during the first term, 
could give your pupils the first test by 
the end of ^January* the second test by the 
end of February mid the third test by the 
mid of Starch. The data could be recorded

The first eoliann represmits pupils* names 
and the other columns represent 

pugpils.
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61< The pupil who achieved the highest marks
In three tests was Paul as he got a total of
The pupil who achieved the highest mark
In the first test was t In the second

9 and In the third test was was 

62, You could find the test In which students
did most poorly by comparing the columns.

63. Oneway of presenting the list of values

Such arrangement Is
called a 

64,

below would

for certain variables Is to arrange them 
In rows and columns.

You could find the student who did most poorly 
by comparing the rows. The student vriho got 
the lowest marks In the three tests was  

represented by two squares placed on top of 
each other. Thus* drawing (A/B) 
represent numeral one and drawing (A/B) 
would represent numeral

Another way to represent data Is to draw It* 
to make a picture of It,to represent It 
graphically* If we represent numeral one 
with one square then numeral two could be
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BA

65.

squares*

66.

.7

BA

adding the third square on top the 
a^ond one* «)fe could r^;>resent numeral 3. 
OuE^raX tirould he represmit^ by 4 
squares one on top or the other and numeral 
8 vould he reprmented hy

You could think of th^e squares placed 
on top of .each other as forming coliaons 
sstd you could place these columns side 
hy side as ahoun hel<»«» Bach column represents 
a tt (A/B) represents numeral 5
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You could think of these

side
Bach column

represents a numeral*

•M
2,.
1-.

A B C

Column

as
represents

squares high.
68.

it is 4 squares high and column C 
numeral 5 as it is 

A represents a numeral 3 as it is 
3 squares high* 
Column B represents a numeral 

squares placed 
on top of each other as forming columns 
and you could place these columns 
by side as shown below

67,

The width of each column is the same but 
the height differs depending upon which 
numeral the column represents(width/heioht) 
of the column determines which numeral the column 
represents.
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The tzhrea eoXuons In fraxne 6B shoun
now* however* wa have drasm aheXow again.

with xaarica m it to repres^t the
different hcsights the coIibxbis. 19ie mark

nuneral

equarea hi<^*

• 5--

4--

3

2..

1-H

CA

4 £E<^.tarea high ^id toe mark nest to the 
xxumeraX 5 is the soBke height as colunox

69e

next to toe mmeraX 3 is the saxse hei^t as 
eoXuBm 3 squares high* toe mai^ nesct to toe 

is the sasie height as column
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5 ' -
4
»'•

< ’ -

A B

71< sforu »ec6 tcwslog a die* you
te iatexeatect in th© auBfl»er ©f <lk>ts ai^p^aring

Ita top face* utacn the die crates to rest*
die below tos .. . . dots on Its t<^

Xn the figure helow* column A Is 4 
squares high* coltam B la ...j  
gqtajayas hl^^ sDd coluom C Is oos S(piajee 
hl9h»

70o
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72

to toss*

wo could repres^t the nwiber dots

5
i •
I-

74«

Sines

13^ mssiber af dots as^eaclng on the 
top face of the die after each new 

(wuld/wuld not) te a variable
since this nunO^er would change from toss

73.

the fea^rest nts^her dots we could 
.jjijsertf. on «*e toj» face of a die trauld toe one, 
ve wuld ff^cesent this toy a coXwm------------

s^ara hiflh*

showing on the top face of the die after a 
throw by a coXunn of squares. Th® mad>er 
of dots appearing on the top face on title die 
in frame 71 Is represented by the column

A B
largest nontoer dots which

^peax on tbe t^ face of a die would 
jia S, the hlis^est possible coXwn o£ 
S(Siias@s ttonl^ toe ----- scwanas hl^^k*
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76«

Pots showAno

1 4

2 6
3

4

5 2

77e

oqpiarss hlgli*

78

1 

3

Suppose you tossed a die five times and 
recorded the numher of dots showing after 
each toss on the top face of a die in the 
table heXow*

W oouXd r^r^zent this data hy eoXisans 
exitterea* ^Ehe column for the first to^ 

he 4 squares hi^, and the <solum for 
the fourU& toss would he 

'1310 figure of thio kind where the maiEarals 
ere represented hy the hcsi^ts of the 
columns is called a BAR CH/ut7« 3he fi^ore 
feeloiA is so essence of a ' . .

on the first toss fhers were 4 dote ahouittg 
on tte tqp face and mx the fourth toss 
’®®®e dote Stowing cm the tc^ face*
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S -

S

I

bar cheffte are shocm belo»«73. Xa the
tahXe ia :PraiQe 7^ It: was Xadlcated

Both
indicate teat tears^eigures a and B

are 

hi^E^

fc - 6<>
5 ■ S ■

U

33 •
X •2.'
»■■» •

A B

<!■ -------------

dote showing <m tee die a£ter 
tee €Sjeati toss because tee eoXvan 
tee ^irst toss in both figures is 4 sguaras

tecare are 4 dote showing <»> tee top face 
o£ a die after tee first toss*
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81.

32.

Marie (out of lOQ)
70
60Mary
80Tony
40Peter

f

Both the table Xn the frame 76 and the 
figure B indicate one dot showing on the 
third tossy whereas figure A indicate  
dots showing on the third toss*

PuEil
John

.-jj 

f

H/aro are the marlcs four pupils in 
mathanatics examination*

The higheet mark was obtained by Tony and 
the lowest mark was obtained by , ■ •

Compare the data shown in the table 
in the frame 76 with the two figures 
in the frane 79. (Figure (A/Bl agrees 
perfectly with the table in the frame 76*

*

33. She bar ciMBrt below e^esents the sane 
data as O® taWe In fewe 82. Mary got 

a nactc &S »
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80-'
no
fc0‘
so •

k-o -
PJ M T

84.

& 3
q-

Av B

85.

A table and a bar chart are dranm teXcm.
The figure marked A ia a (table/bar tshagtl,-

AnothCTg table and bar chart are drawn below.
the table so that it will be identical 

to the data shown on the graph. Now compare your 
^rk with the table given as the answer.



145

SCOREDAY

20'
3 10 ”
4

87.

1
22

yo««4U see graphs to «Wa» top 
of a column is at a height between two of the 
numerals »arks indicating vetoes. For 

«« foXlowtog colts® would probably 
indicate the value 13202^ »>«««« ^t is 
lower toto -10 >«<= than 20. and 
approatoately half-way between their aarts.

86. What i^ you had a score of aero and you Wished 
to represent it to a graph, if a eotoen three 
squares high represented a. score of 3. and 
a column two squares high represented a score of 
2. and a column 1 square high represented a score 
of 1, then a column no squares high would 
represent a score of----- •



146

60 *

one of89.

SCOREDAY

1
2 23 54 85

UO •
XO^

8
8

same nwtiber 
they eachth© 

o£ tlioes as 
occuffR©^

value 5 occurred 
value 2, 8**“®

the first things you might asfc 
about a collection of data is bow often 
were particular values of the variable 
recorded. For example the following table 
indicates a "score" of "S" was observed 

times out of the 5 observations 
making up data.
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You could characterise (describe) the data90.

value

n ft

a

91.

1
2
3

4

S

6
7

S>ad
B

9

10

peroon

good 
good

The 
tell you enough 
what particular day

JUdges^t 

good 
bad

good 
bad

good 
good 
bad

in the previous 
„ n

the values ”

asked ten people to Judge whether 
"good” or ”bad"» 

of tile sort shown in the

suppose you 
a particular painting 
You might obtain data 
following table*

table by saying the 
appeared three times and 

" and ” ** each appeared
once* summary of the data (mould/Mould not) 
be sufficient If you were cmly interests.In vdilch 
score value occurred most freouently* The 
otat^ffiftt would tell you that the value 
was observed more often than any other value* 

pTOVious suasoary statement (does/does not) 
qlwMife the data to determine on 

score of ^2” was observed*
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and "bad”.

Thus*
y

of a certain

the value
of aero means

lie
ofle

lible values of the "judgement”
According to the

ilue "good” was observed  
value "bad” was observed

frequency 
In the data'^, — 

data in the 
of the value

le
her way of saying that the value
red 6 times is to say that
of "good” was 6.

lie has a
occurred 
collection
the frequency 

value 10 «»*
ne*
as the *

that the frequmicy 
, you would mean that you had 
number of times that value had 
the data and found it had occurred 
8. If a collection of data 
B,2,9,6,«,5, the frequency
8 would be _ and the

5 would be 1*

X
of "bad" was
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94o

One
data

occur*

of data.
Grade

Student
A

1 A
2 B
3 A
4 D
5 F
6 A
1 B
8 B
9 B

10

the ofthethatandD
F

occurrence 
the varlahie^

grade 
grade 
grade

count things, we obtain a number, 
the values in the data to

each frequency (is/lg_nQt.)-

its
of

^tjneSy
Jj,o fre<iu«‘«y 

fre<iUency 

frequ®^^^

The 
frequency

B is
is 1

a number.
characterizing 

the possible 
Id determine 

of the possible 
the following table

Whenever we 
Since we count 
find their frequency, 

way of summarizing or 
is to count how often 
values of the variable 

a frequency of 
values of

A OCCIUC'C®^grade
is

each of
You cou 

for each 
Consider
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95.

follows?

Pxrequency

4

4B
OC
1

1p

95 Is
96e

«teklSht

We should svsnmarlse Oils frequency Infocraatlon 
about the data In the previous table as

1
3
3
4
S
7
S.

5
10
5

10
10
5
5

asL

Posslble values 
of grades 

A

A «-ahi«a Ilka the ««® fraro
called a fr^ueacy table and Oie one 
in the frane Jm-Sata.
A tdble raw data, and two frequency tables 
labeled TaM® * ««» ® “® ®*“"" ******

frequency table that correaponds to the 
table of raw *•
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Weight Frequency
455
410310 015

A TABX«£

could represent97.

score

5
U ■

3 '
I-
I

B
A99.

S

Weight Frequency 
■ ■ "* 

5

shown h^o** 
t/^,.Pgfc

"S' Scov^ 
e£® tshXe and a 

a. «Me
12. the sama data.

the data in a frequency 
of a graph. could 

of each value
n^he following..

table hy meana
represent the frequency
with the height of a coXuan.

9«»P» *“
scorn A W» • tW-A'J'

3 has a frequency of ——•

TABlrS B



152

Frequmicy

2O
61
72
53

7-r
€

)

3Io

99«

t(X>«

s-’

u •

Score

3 "
2..

xt oSlssa useffta to caaMe tMO obsarvattons 
that a«0 Bear each ether as having the same 
val«e. to <»<=*»«* ’ together
ebsereattoos that are sufficiently aiffiilar 
gaa to wwfcsi'tor them as hawing the eame value.

The most freciuently occurrtog score is 
Ohvious. since the highest column

the ------------



■ I

153

class a mathematical
The scores of

ScorePupilScorePupil
2011601 72121282 7113683 120.14694 8515805 11616756 9917327 15181498 3619169 86 % %2011010

more

and the lowestscore wasThe highest101.

102.
zero

to 
since 
less than

frequency 
there are 

egual

score which occurs 
Each observed

counted i
We

in the table, 
of 

Suppose you gave your 
test (marked out of 150). 
the twenty pupils are given in the table below.

Suppose we 
and fifty, 

of scores 
exactly

score was *
all the scores betwe«i 

, would say that the 
})atween zero and 50 was five* 

five scores that were

Notice there 
than once 

score has a frecjuency
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103.

would be 

We104.
frequency

FrequencyScores
50-50

1051 -100
5101 -150

of

of

values,
values.

and

105.
table of

summarize these frequencies in the following 
table of grouped data.

this sort Is called 
data as we have

table of grouped data
Below Is a

particular 
between

graph 
grouped data.

a graph.
Data from the frequency 
can be rapresented by 

of the previous frequency

The frequency of the scores between 51 and 100 
(including 51 or 100) would be and
the frequency of the scores between 101 and 150

A frequency table;
a frequency table of grouped
determined the frequency for groups 

rather than the frequency for
lhe most scores occurred
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2

1

I* -

I”I •

lOOIsr

0«S0 I«HI^
The £re<3Uency of the oeores hetwron eeco 

and 50 is

X ■

A

beXo0«

X 3 to 
VoRms 

B

S‘st

106a Any collsctlon o£ data can l>e regarded as 
a distribution of values. By ’-distribution" 
we »«*«" the number of times each of the 
possible values has been observed (recorded). 
Howt w© rf)eli consider some of the ways in 
whid» distributlaas and how these
differences can be described. Consider 
for esamiHo, the two distributions shown
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isThe most

While the two

in anoUier

tendency
data shown below.

108.
Data A:

you

to the
55^

distributions have approximately 
the graphf the values in 

i generally larger than the 
A. We would say that the

107a

as having larger 
"typical value"

the two collections 
central

values* 
of data 
of data A. 
a value near 
(central value)* 

"typical value 
X*

Data Bi 
could describe 

We could say 
B is larger 

me "typical 
"centre" 

is «d»y wo refer 
^infeributlen as its

the same shape on 
distribution B are 

in distribution 
of a distribution is larger, 
if the values in one collection 

than the values 
could say

frequent value in the distribution A 
and in the Distribution B is ----

consider the two sets of

21,23,20,21,23,20 
data (A/B± 

that the 
than the "typical value" 

value" io generally 
of the distribution

values 
central tendency 
In other words» ; 
of data are generally larger 

collection of data you 
that the distributions of 
of data have a;.«a/differentl

the
That

« of a
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109

110. 1

111. Score
pupil

40
1
2
3

4 40
5

20
10
40

occurring value in

There is more than one way to define 
tne typical ’“I" “ teoamo • 
al.«lhutl». If on. Clw. ■»“
„«p»»tly in a dl.«l>»tt»> than oth« 

yalua. ycc .IChl
„ typical calu. O1 «« «•«*«»«»• 

ynarfora. on. «y «' char.cl«11»9 «“ 
..Ptral tenancy of • ala»«»“«“ 
.^.iidi not± he to fee<p»ntly

O,at distribution.

a the B»8t frequently wcurringl
statisticians use the

1. a “ XX “«»
c„t.al«d^ -

»».. «M ,.,^....»t) h.
«n a freoufflicy table ””
in a freguffl* distribution r^se-
callea the sunte «*

neatad 1.
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o£

112.

113.

ValueObservation

111
118
213
114
215
33«

117
218
219
3310

The value occurring most frequently In this 
collection of data Is . since this 
value has a frequency of . The mode Is the 
most frequmtly occurring value In a 
distribution* therefore* 40 la the 
the distribution shown In th© table above.

A distribution can have more than one mods. 
For suppose you had a collection of
data consisting of 10 observations of a variable 
with 3 possible values# a,b, and c. If th© 
frequency of both a and b was 4* you (cou^^, 
gouid not) say Hwt both a and b were modes 
In that distribution.

Consider the table of data shown below.
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and 

114 •

to

5

■WMM

X
I

I
sS«►3

oe
is

<n*T»

3 
1

useful vay of 
the central taodmicy of a 

Is sanetiiBea misleading

3 
B

ttotloe
centre

L-. s

Hie two modes < 
are the values

of Mstrihution 
the distrltotttlon.

Hie value 11 has a frequency of .. ---
Hie value S'! has a frequency of
The value 33 has a frequency of , , .„ 

of this collection of data

Although the mode Is often a 
characterising 
distribution* It 
describe a distribution by its mode, 
consider the t«o frequency distribution graphs 
shorn below*

I X
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115

116.

of

lie.

and smaller than £3/2) 
Therefore* we could call 
five observations.

117.

The easiest way of finding 
collection of data is to list 
values In the order of their size.
X. callea aoStei «»»«'«•«

. A -a ft add 7 then the list consisted the values 4*3*8 an 
 ranteed data would be .“

the median value In a 
value «d>leb -^is  

observed values and,,,,,,— 
values. If 10*7*6*2*1 

i*9uld he the median.
■III

to find the median of 
you have an odd number of 

YOU find the Biddle value in 
„,rf,ed observations. Ibis middle 

of your data.

the median of a 
all tfie <rf»servad 

This procedure

It is a awxe 
a distflbubion

list of 
value mould be

Another way of representing central tendency is 
to report a value which Is smaller than the 
same number of observations as it is larger than. 
This value is called the ag^ of the distribution 
For example, suppose your data consisted of the 
observations 4,5,7.8 and 10. The value 7 would 
be greater than 13^22. ci the remaining obser-  

vations and smaller than of the remaining
_ ___— call____ _ 'ttl® observafcicns * 

median of these

we stated earUer that 
collection of data was a 
than half of the other 
than the other remaining 

ranked values than
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119,

30 and 40
120.

121.

and tits
ib0 

taods

2 Ijaeatiss

If you bad an 
would not be a value 

that the same number 
below that value.

ev^ number of (djaervatlona there 
the Hat of rankM data 
of observations fell 

Ito illustrate this 
ranted data below. 
Neither 30 nor 40 Is the 

are smaller than 
values are larger

such 
above and 
problem consider the 
80,60»40,30»20,10. 
median since two many 
(30/40) Whereas too many 
than <30/4Q±.

three lie*® 
oat© 
Data B» 
Data

offidian 
Data

called the
Statisticians 

the median
•jUmey would say 
collection
30 and 40.
, (IB

35

strictly ^eating» 
could be 
However* 
for finding 
obaorvatlons. 
o£ the previoiw 
half way between 
words 55 
the median* 
30 asd 40.

of data are shown bnOow. 
8,6*4*3*3»2 
d*3*2 
5,3*1*5 

got Data
A is ^1 I.*"**

any value between 
median o£ this data.

have agreed upon a rule 
of an even number of 

that «» median 
of data was a value

In oUier 
calle<l

half way bat«««n
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122 •

123.

a

98,97»96
Data Al

the median

of 1

124.

125.

160,100 is

160 and

qj: how
or

the sama median,
, Data

than do the

collection of data 180,200, 
is half way between

example-*, 
ahc*<ii below. 

100,99» 
100,99,98,4,2

Data A is

Indicates 
data inco 
indicate 

the values 
This can be 

data graphs.

the list
Th® mediae ds®® 

much larger 
baiow the

J^y th®

lav,*' ' »•»•***. M,

Data Bi
The median of

Data B is .i

the mode) can
of a

The median (life® 
misleading picture 

consider the two

the value dividing 
two egual parts, 
how much smaller 

falling

sometimes give 
distribution. For 

collections of data

Hhije both 
the valuesbelow 

differ much more 

values above it.

distributions have 
the median in 
from the median

The median of the
as It

The median only 
of ran'ced 

not
ar®

list*
follow!"® raw
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iO”10 '

10 •10”

0Ae0c.B

isdistributionsof bothThe medi^

126.

con;

isthe mode

the
128.

the median we 
q£

arrange
procedure

tsisted of
tfould ge^data we 

tfOuXd be

have to 
19ie 

If our data 
to ranfe the 

33ie median

and th®
listth© 

parts*

most ^,1 
the value dividing 

two egualranked data into

For the data heXow 

and the endian la--- -

127.
f

c.

Remea&e^* to find 
the data in order 

is called ranking.
4,3,8,9,5, then

3,4,5,8*9.
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129

10.

The
would be

the set of
130.

wouldwe
The mean

data below131.

1 ♦ In the

The median is

132

of 10 observations 
arithmetic mean is

(10 + 9 + 
arithmetic mean

: mean 
entral

depends
observed value is greater than

common way of 
of the distribution

mean for 
add all the

sum by the
set of

For the set 
10,9,8,8,7,7,6,6,5 the 
determined as

8 + 8 + 7 + 
for our

Ithmetic 

■nting O' 
val^® 

If an

follows:
7+7+6+6+5)- 

set of observations

AS we have

TO find the arithmetic 
observations we 
observations and divide 

of observatJ^ons.

is a 
tendency

on every value in a

would have to 
the

would be 
4) #

If our 
consist of 3,4 and 5, 
5 would be —*

divide 12 by 3.

The 
represei 

because it» 

distribution•

4 would be 3» 
following marlcs 

of 19

number
observations 
then 3 + 4 +
3 observations

would be 4.

For the 
8,1,1»2 
the mean 
as (8 + 1 + 
,0 pupil’ ."I""

s.s.s.s.ii’'’’'*’’’’'

and the

the
out



165

the mean
If an

It has athan the mean
For thefrom the mean. 2 has aIs

It is 1
of +

less

than the mean.

is a
value

rangeis !• 20,10,80,85,90,

test and
scored

are

gives 
of 10° •

largest and 
of data

the mean.

teacher 
it out 

below’

his class
The

of a
1,3,8,10, 

smallest

134, For 
the range

135. A
marfcs 

given

an English 
marfes pupils

it has positive deviation from 
observed value is smaller 

negative deviation 
set of observations

a range.

between the
distribution

of central

mode, —
of variability 

ibservations 
and the

133. We call 
the smallest 

A range

the mean as
deviation

it is by 3 greater

,et of observations the set oi

2,^,1, th® “'®“’

deviation of -1
than the mean.6 has a

from the mean as

the difference
value in a 

is not a measure 
and mean; it 

distribution.
the

largest
The

For the
value

tendency aS 
measure 

set of 
is

is 10 - i =



The

*15.

Xies

class

It.

138.

In ths

fr^uency

each

289

^59*~9.

61,::,

ifl dra*® bel®*'*
ffaB®

tabla fo»

decides
I table Vo 

in the appropriate 

in the

row aS 
jjetween -

£n our set
teacher P“*® ®

o{

teacher decides to group the marks in 
The first class would 

and 9 included. How many 
between 0 and 9?

166
.8,35,36,50,51,47,46,45,60,

.5,33,25,22,80,82,32,30,29,27,

■..,.■.6,51,56

The
the classes of 10. 
be from 0 - 9, 0 
pupils scored marks

r,e. Th. Of pop*'’
10 Ud 19 <1»» 1“'“’"“’ *•--------- ''

p,l» .oormP
and 29 (»t» JPO""'”’ “-----------

137. The teacher 1 
distribution 
mark by a tally 

first score 
jjjg teacher put® 

tbe class of ^0 
40 and 49. 
observations 

tally 
.39/22-=-^’

to draa up
xcprese*^^

row.
, set of observation is 
a tally in th® ®®“ 
. 49 as a score of 45 

second score
is 25.

as the
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fTallyClass

00-9

10-19
20-29

30-39

40-49

50-59

60-69

70-79

80-89
090-99

score inITiere wbs no139<
and 90-99 so

0-9,

140.
The

nianber

141.

______ > ■

tally marks there.

fives easy
tally marks II

The class 

and it ia 
modal class.

the classes from 
there

are not

which had the most marks was 
called the most frequent or

Marks are grouped in 
counting like this, 
epresent
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distribution

FrequencyTallyClass

0-4
11115-9

10-14
15-19
20-24
25-29

most

the two

143. Modal class 
frequently 

In our 
was

data-
modal class

data in
from -- •

largest observed 
observed

below the 
small®®t

is the class
in the c' 

the frame

142. Complete the frequency 
table for the scores below: 
15,10,21,24,8,25,11,9,8,7,22,27,26,23,16,14, 

13,14,15.

I which appear® 
collection of grouped 

142 the

144. in tne table® 
, and the value 1®

value 1® ««
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ObsValue
11

1242
1353
844 9555

2TableTable 1
Thetable 1 1®mean

mean

for

in
149. The

the data In 
the data In

yaluea

Value
1

The median
median

148. Range 
the rang©

data in 
data in

146. The
The mod©

£0j; th©
for th©

for the 
table 2 ia w,

table 1 is 1 ■-*** 
table 2 is Ml iww*

5

150.
in F

2^
1

US ’
ilctoriaX

table 1 is ■ —* 
table 2 is — .J

table 1 is — 
table 2 is

the <Ja<=® 
, (bar chart)

for the data In 
data in

observed ' 
cloBe to

table

jj, tables 1 md 2

145. The
for the
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8
7
6
55 T
44

3
2

1
543541

are veryHa-fca^Cl/^.)-
the mean.

have a

of 3 8,3»1
of 8 from the 

of 3

(bservatlons
The

of
negative -------

from 

deviation'* 

would be .

1 2 
Observation 

close to

0 3 
:3 
H 
^2

__ 1  
2__ 3
Observation

6,2
deviation 
would be positive-- -

observation 2 from

152.
would t*® —" **

would be —
would be

j^ation .

The values in

151. If yo^aeir »=» '“'■1'’ “ 
of observation 6 fto®

and deviation
the mean would be

mean
the mean 

of obseJ

The
4, the 
negative

1 from the mean

observations 
deviation 

deviation
and
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set of 3 observations

Valueobservation

61
-132 .313

tfould be aero as

Ifrom tho msaB

For

of data

the
tbao
data*

Thus* «e 
uas greater 
coXlectlon of

20* 10, 
4eviati(s>s

it 
the

0.
set of 5

the mean 
deviations

ojf data, below

18, 20
5, 36

collection
that collection

could say that

observations 
. the

42, and 52,

from
have

20,

all deviations 

ss 0»

the deviations

ob8ervati«»s and their 
were ♦S, *’3, **3, tZt 

I^OUXd be naaJ

154»
the 

the »e£tf>
t%feWe

set A«
set B8
^[9)0 BKTre

0f data m

the varia»>iii<^°^

the set of 
^ould bo

(^uid to® ■”* 
sets 

22» 20» 
38* 20# 
, values in a 

varlahill^y 
to have.

data 
the other

^[he sum of 
+4 + -1 ♦ “3 

sum of 
always e^pals 
If you have a 
deviations fro® 
.2^ th®

DQV» from the mean (4)

153. For our
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valued

tion
similar

be
uould

ran^e*

can
of the V- 

^;oxisider

157. in 
have

misleading 
^tflfcgibution*

you 
largest

variahilltyo
of data in whl<*

is said to have
in one previous

having more

156. If the values 
very similar» 
Vftriahility* 

tfould 
value and tdie

155. Data c<wosed oi many widely different 
is said to have a great deal of 

on the other hand* a colleo 
the values are very 

little variability* 
example data jA/Sl 

vari^illty

aianetlBes gi-ve a 
.ariabUlty o£ a 

tbo followlna

a collection of data are 
the data would not have ouch 
If the values are very similar

the dif fer«>ce betwB«» th® 
smallest value to

•njerefore* 
would be described as 
than the other collection.

other words we

158. range 
picture 
For eaaopl®



1?3

B Is 

even
ranger

of
for

appears 
the other

llectlons 
data A is

159. Notice 
values

160.
beloWr

graph A is —
distribution in graph

the two co 
the mean 

data B

data in the tablea 
and

the 
, to be more 

distribution.

jA/Bl,.
graphs were 

though both 
distribution

variable

the mean fur

that the previous example all the 
except one are identical in graph 
whereas the values of the other 

ail different. Therefore, 
distributions have the same 

in graph lA^ 
than does

»tlce that ». r«,g. of
and the range of
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915151 0102^2Q2 t1132123 0104-554

BTableAT^le
I

do
the

the

-1

Deviation from 
the mean

to be rather 
than they

162t we 
by c, 
data*

163. «ang« 
uss

ctoaractorislW

is not
B^esent

^foreiwM
coixectlons

be

Obe Value

could repre®®"*^
alculafcios «*«

range of the
gnd the range

the only statistics you 
variability of a

i, tfjother eay of
In variability
of data*

oba Value Dev.

alfferen«^ in variability 
in each collection of 
^ta in table A «>uXd 

of the data in Table

161. Notice that the sum 
and the sub

table 3 equa^ —
„ u cx»« t».t «» «“

w.
in the other table.

of deviations in table A 
of deviations in
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In other

great
collectionof a
to
out

value

164• You can 
collection

mean
If the values 
the deviations 
to be very liSE 

could be

deviations
larger than those

tribution 
deal of —

betwe^ 
deviation 
negative <

the 
J and the 
deviation*

will not have 
widely spread 

would tend 
the dis-

could be
:)3aecveii 

of that co
useful resource

difference
greatest positive
having greatest

variability 
as a degree 

Spread 
of data*

The 
bility because 

value

having a

Notice that if we ignore altogether if 
deviation is positive or negative, the 

in Table (A/B) tend to be 
in the other table.

165. We pointed 
of data 
which the o. 
about the mean 

is a 
it is the 

having

think of the variability of a 
of data as the degree to which 

the values are spread out from the mean.
words, if all the values in a 

collection of data are very similar, 
they will all appear very close to the

th. d.t. .111 ..t h.v. «=h v«i.hii y 
of data are soread out,

1 from the mean 
e/smallJ- and 

described as

out how
brought 

values are 
llection

of varia-
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tables.

valueobaobs
1511 5252 353 454 8555

each table lavalue lastnallestThe

The
largest

of both

12
7

representing 
may have 
distribution may appear 
variable than the other, 
collections of data shown

value

vlu. « “<* —--- *
„ll.eU«i of <>•“

166. We also noted earlier that the range is 
not a completely satisfactory way of 

variability. Two distributions 
identical ranges and yet one 

to be much more 
Consider the two 
in the following

167. The
rengs



in

^lue Dev*Obs.O0V»value
11

1 1«1
2

5 33 405 494 505 5105 e5106

1)
2)

2
3

8

Th®_ . —

1
4

one of the
way of 

The range is 
observed values

tables below
is — 
is „ —*

0^ largest 
gna aw smaXlast170. In aw to® 

observed value 
observed value

168. While the range is the same in both 
collections of data, all the values 
except one is identical in data

169. This Illustration points up 
disadvantages of the range as a 
representing variability, 
determined by only two of the 

the collection of data 
observed value, and 
observed value.
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values*

173.

other

r<

3S

Other 
the mean as

^tevlation
Itt
^j^latloD

useful to 
distrihution 

fron the

Xs positive 
answer 

in one

or negatlve»
»111 he

data is -4g

171. The mean fi>r 
Range for

Even though 
both collections 
deviations In c 

collection

hy 
fl^an* 
^sw®f 
what y<n>

(-2) X

each collection of data la--- .
both tables JS

The observed values 
close to the mean* 

distribution are J 
the extreme

For 
(-2)^

the two estrfflM deviations In 
3 of data are the aaae, the

data lA^Sl 
of data*

176. *

in TableC^’are very 
All the values In the 

almost as far away from

data in t^lM A and B in174. i^t ue re^jras—* •’a'®
the pict«ei®^ fo"*’

have fouo**
.ariabiilty of » 
of a,^ed deviations 

you s<iuare nwfiher your 
regardless of 
positive or negative

a 4

175. Statisticians 
•eprfieent the « 

the average 
Wheao*®^ 

alll he positive 

are sguarinS 
2^ 2 X

(^2)
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deviation•

Squared Dev.Dev.ValueObs

9381 9w322
Q 1053

our

as

and
In our

the meanso

number 
deviation

by 
exampi®

178. Tha 
table is----- —*

deviations from the

want to 
deviation, 

deviations 
of observations.

all s<iuared deviations was 
of observations was 

will be 1® i" 3 “ jS.

squared
9 + 9 + 0 “

In the table of data shown below, 
we have listed 3 observed values, their 
deviations from the mean and the squared 

The mean of the data is , 

all deviations from the mean in 
The sum of all 

mean is —

the squared deviation will be

find the mean (average) 
should first add all 

divide the sum
179. If

squared
the squared

the number
the sum of
and the

square
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is

of data

ohown belowiof data

the mean
VaXu«obs
8
52
53

4

sq 
vasriance

statistic representing 
collection of <tota# 

out frcan

the mean (average) 
Therefore* the 
collection of datadevo

ldO« The
the variability 
Values that are 

have large 
deviations

the collect:!®"

least possible 
e variance181. A 

variability 
equal to 
range «!«»! t:® - '

Statisticians refer to 
as the variance, 
of the provloiis

mean
Whether these 
negative* they 
deviations* 
tion of data 
the data are

collection of ««.«
«culd have, therefore.

It would also have a

variance is a 
of a 
clearly spread 
deviations from the mean, 

are positive or 
will result in large squared 

Therefore, saying that a collec- 
has a large variance Wliea that 
spread from the .—-----
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We haveThe mean of

observation

would getdeviations you
and4.

left room in the
table to insert the

from the mean.

this collection is 6.
third column of the 

deviation of each
Insert them.

 «■!

Variance would be

183. Squaring the
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APPENDIX B

.‘TTITUDES TOWARDS MATHEMATICS

fcdiich tells
1Do

Answer

teach English

(D) strongly(C) disagree

(D) str*

in (D) strong*

afraid
(B) agree

There are no right or wrong 
Just answer them as

j^athfioaticsi
(C) disagree

Instructions^

lol would lih© 
teach BathenaticB.

(B) agree

not spend too
all the items
You have 15 minuteso

of Mathematics*
(C) disagree

like to
(A) sttongly agree 

disagree*
2«1 have always been

(A) strongly agree 
disagree* 

much value
(B) agree3o

ongly
I
(A) Strongly agree 

ly dlBagree*
4.1 have never H*®* 

(A) strongly agree 
disagree*

Circle the letter of tbe answer 
best how you feel. Work carefijllx and aulcfclXa 

much time on any one question, 
and give only ojjs answer to each.

pjathamatics t
(B) agree (C) (Usagree W strongly

This is not a test* 
answers to any of the questions* 

The questions ask you to tell 
different things. Your answer 

feel about it.

more than I would

honestly as you can. 
how you feel about many 
to each question should tell how X£li



183

(C) disagree

(C) disagree

I am not very

I

but I alwaysIs fun,

(C) disagree

how to workwhen I know

(C) disagree(B) agree

In school doingtime

(C) disagreema (B) agree

in Mathematics:
, (C) disagree

5. Mathenatics Is too difficult; 
(A) strongly agree (B) agree 
(D) strongly disagree.

6. Mathematics is boring:
(B) agree(A) strongly agree

(D) strongly disagree.
7. I avoid Mathematics because 

good with figures:
(A) Strongly agree (B) agree (O disagree
(D) strongly disagree.

8. I do not feel sure of myself
(A) strongly agree (B) agree
(D) Strongly disagree.

think Mathematics 
well in its

(B) agree

9. I do not 
want to do 
(A) strongly agree 
(D) strongly disagree.

10.1 enjoy doing problems 
them wells
(A) strongly agree

Ilk. to11.1 would l**^® 
thematics:

(A) .ttongly M®"
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12
(A) Strongly agree

(B) agree

in everyday

(C) disagree

(B) agree

if it were

(C) disagree

to be good in

(B) agree

students think

(C) disagree(B) agree

other subject;.

I never get tired of working with numbers: 
(B) agree <C) disagree

17. For a 
English

important 
mathematics *

(c) disagree

(A) Strongly agree
(D) strongly disagree.
I can get along perfectly well 
life without Mathanatlcs:

(B) agree

(D)
IB* I cannot 

math^atlcs 
(A> Strongly

I A) Strongly agree
(D) strongly disagree.

15, Mathematics is easier for me than ary
(A) strongly agree W agree (O disagree
(D) strongly disagree.

like mathematics better 
hard in class:

(B) agree

(0) strongly disagree.
13. I think that Mathematics is most enjoyable subject:

CC) disagree

16. I would 
not made so 
(A) strongly agree 
(D) strongly disagree.

teacher, it i® 
than to know

(A) Strongly agree 
strongly ^ag«a- 

y^stand how some 
is fu>i<
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19.
(B) agree(A)

(D)
interesting:

20. disagree(C)(B) agree(A)
(D)

ft

strongly agree 
strongly disagree.

it is practical:
(C) disagree

I like Mathematics because

Mathematics is very 
strongly agree 
strongly disagree.
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corresponding to the

correct answer.

1.
CD)

(A) row

2
the 3(D)2(C)1(B)0(A)

The3.
(C) variance

mode
changes during anthatsomething

4.
(C) constantvariahXe(B)

data*
of thing®

5*
(B)(A> 

<0)

Is cali®^* 
median

TEST
(60 minutes)

(A)
(D)

"I 
distribution

Section, A

j^rrange®®”*^

A list of things 
another is calledi 

(B) table

Boat fre<j«®‘’=^y 
distribution 

mean

recorded in the data, 
frequency of*

occurring value in a

Write down the letter

If a value is not 
value has a

we refer to 
experiment as.
(A) measursn®’’

(D)

listed underneath one

(C) data

in rows and colwnna is

(C) column
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6.
a

(C)(B) rangemode(A)
(D) mean.

7.

(D) variancemode(C)(B) mean(A)
values in a

8.

(A)
(C)

9.

1812
(A)

to

(A)
(C)

of data which is 
other observed 

values is

A value in a 
smaller than 
values and larger
called;

median

all the possible
die” is»

0,1,2,3,4,5,6
2,4,6

collection
lhalf of the

than remaining

below the measure(s) 
distribution is (are): 

standard deviation

in a mult
scores 3

variable
1,2,3,6
1,2,3,4,5,6

test
scores are 

called’
(B) 
values

distribution
(D) table.

given 
recorded10. If a 

theic 
would 

data 
possil’l®

correct answer 
would bet

Of the ones listed 
of the variability of

If a pupil gets 
Iple-choice test 
„arKs than the pupil” 

20 ®
10 pupils and 

then these records

6 correct answers 
each 

total score 
(D)

A list of
t^toss a

(B)
(D)
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11.
the ones

The scores(A)
in the class(B)
in a class.(C)

the mean Is:the data belowFor12.
3(D)6(C)4(B)(A)

Number of pupils
Height of pupils

8,5,3,4
5

An example of a continuous variable among 
listed below is (are): 

obtained in an examination
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BSection
A test13.
The scores

find the median.13data in fuestionFor the14.
13 find the mode.data in questionFor the15.
13 find the range.in questionthe dataFor16.

The17.

table.

table below 9
(ii)

page#

Draw a 
plotting 
the page

(out of 40) is given to 30 pupils, 
pupils obtained are given

the
(i)

jjar chart 
the marks 
and the

by one
25,63,82

for the 
(classes) across

frequencies up the

following 
class in the 
,12,57,38,17,23 

56,55,45,50,44,43,19.3 
decides to group 

distribution 
table

A teacher 
frequency 
Complete the

is the record of marks obtained 
Mathematics examinationi 

,56,96,58,62,54,19 
,51,52,57. 

the marks in

belows
10,10,15,20,15,30,35,20,15,38,22,15,15,30,40,
40,10,11,19,14,26,20,25,35,10,30,30,19,21,20.
Calculate the mean score.
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FrequencyTallyClass
10-9

////10-19
2>20-29
1/

40-49
260-69

70-79
80-89 190-99

17 find the modal class.in questionthe dataFor18.
shows the

19.
There

ten
no

the followingonly
and then answer

next page 
family for a 

district.

chart in the
children in a

tion.'in Myeni
child and

Look at the bar

nwnber
certain
was no family 
familfaa had '

a, earofnliy chart 
questions.

The har
of
sub-lnc®' 

without a 
child.



1.1
1;' 'i

lOO-

90 •

80-

•IQ

•60

SO

40

>30
1

.10

S 1087654321O

of childrennuflaher

hadfaioiXlosHot# many

three(1>
four(11)
five(111)

childrenor moreelx(Iv)
family?of children perisodai mffl*ertheVIhat was

& 

§ 
g. e u

I

. (/!
>20

' 4i

Jr'

1
■st:
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.QTT.Em? REAPING TEST
(Tine 15 minutes)
Mnne:
Class

John had1.
them In a

he la&nt to

leaves
(A)
<B) and all the birdstheThey2.
flevr
cri«^* (A).at our

five ^rfilte cats, 
t tiny hutch made 
. .................. (A).

wire* paper, 
stlclc* holo

He Ic^t 
of wMd and

out 1^ 
«»Go avay^

feed the cats ho 
He loolced 
......(B)

One day when 
found that they had gone, 
around and found a small, 
in the wire* 

bread* sand* 
nut* pol©»

put In space B

eilsfl^ed the tall tree 
fright. "CawJ Cawi" they 

you must not peep in

nga spaces marked 
Write on your answer paper 
A that will make the best sense 
and write In your answer paper 
isxaa row B that will make the best sense when

Read each paragraph. You will notice that there 
with the letters A and B* 

the one word from row 
• when put In space A* 
the one word



But Tom and

very
on the
(A)
(B)

casting his
hoping

in it a
He

(A)
(B)

4»
for
tea
His
his
low
wsiri

(B).in at once»

his friend climbed high, 
till the houses looked 

like dots

AS he puxxc- ... his net he saw 
small glass bottle, but no fish.

(B) and lookedthe •••••••••
; seemed to be quite empty, 

seaweed, fish, shells 
Stick, shell.

and he 
pack.” 
YtBriJxg hi®

said the

fisherman was 
to catch some

One day a poo^^ 
net into the sea, 

(A), 
he pulled in 

hottie.
picked up
at it.

wood,
fish, rop®>

n he said9 
has many costly

«there is a pedlar outside, 
things in his

before him.

high up the tree
small and the sheep were

(B).
game, hat, nests, books, dinner
plate, river, house, trees, fields.

had just had a good sleep, 
hot day. He drank a cup of 

long pipe.
: came in, and crossing 

his breast bowed

The king 
it was a 
and smoked a 
chief servant 

.owe(A) upon

fruit.
hottie.
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(A)
(B)

5.

«I am

happy9(A)
woman yowl, sparrow,(B)

6«
time he
altogether

of
(A)

two.(B)

A boy

bring

wiping the tears 
”Why do you weep?”

feet, flowers, pipe, head, hands 
servant, man, pedlar, king, boy

”(A).sald the owl* am so  
not really a bird, but a princess.

magic drink which
........(B).

John Kjoroge, 
he would write 
..(A) letters, 

(B)

was once 
very large 

caught• 
who was 

and waited 
land or not.

letters
the letter J.

nine, twelve.

A boy’s name was 
wrote his name

so that each

saw an owl perched up 
from her great, brown eyes.

asked the king.

the boy 
he would

Just then the moon came out, and they 
on a beam, and

eleven,
four, six

fishing, 
can in 

So far 
passing 

to see whether

and of these 
them would be 

eight, ten, 
five, three.

and he hsd by his 
which to put

he had caught 
saw that

side a
the

A man 
bite 
the «•>»

A wicked man gave me a 
changed me into an .

sad, long, fat, glad 
man, beam

nothing*
had a
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have you
(A)replied:

and

(A)
(B)

8.

morning(A)
gardencloth, home,(B)

it was quite
9>

rooms might

where there
in
was 
people
(A)
(B)

their .....
nothing,

The big brown lion, 
forest trees 

and the people

which lived among the 
of Mt, Kenya, 

who had 
the mountain

above,
light, might live 
.....CB).

old, fat, tired 
rich, young, hungry.

three.
cold, line, two, worm, one 
bites, two, three, one, fish

others 
fire, food.

In Paris, in 
find very 

near to

dark, green 
hated the fire

He was greedy and wanted 
..(A), and he 
of putting out

common to 
people living 
large building the 
he rented by the very, 

the Xarge chambers 
plenty of air and 

were very
rich, 

, happy*

He said to the boy, "How many fiah 
caught, Peter?" The boy 
“When I have caught this .

(B) more I shall have

it.
land all for ..•••••• 
watched for a chance

(B).
, himself, playing,

the old days, 
rich and very poor 

each other, m a 
underground

(A) while
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different day for the10.
As I was

the
pavement.

(B)

stars on them.
(A)
(B)

hoping.
usually

11.

dashing have be«i
which

the-
saved the

(B)

was
made the trees look as

large, tiny, dry 
writing, peeping,

hlrds, stonn, fish 
flight, homes.

Nowadays» many 
fitted with special

wet, green, 
reading, looking,

Sunday was a 
rain was pouring down, 
looking through the window I could see 

people hurrying along the .. (A)
In the afternoon the sun 

through the clouds and 
if they had

attracted by the
In the past,

Birds travelling long distances 
at night and are 

of lighthouses, 
been killed by 

the thick glass.

this has 
numbers of birds.
(A) lights, sailors,

lives, ship.,

fly
bright lamps
thousands of birds have

themselves against
lighthouses

■ frames on
(A) perch and rest, and

(B) of countless
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12-

The other

and

(A)
neither orange

(B)
(C)

out of sight.
13.

fly, leap, 
hand, pew,

the lio« ' 
came

body,
coat, gun.

horse,
breath.

«Why, 
secret} he

it was 
»*Por,”

fairly
, down of the tree 

that the lion
I said he, 
his mouth 

"replied

that a
AS he thus lay 
head, sniffing

held his  
him to be

When 
his companion < 

asiced what 
to him, 

that he put 1 
ear*” 

greatvery 
the other.

and
whiep®’^®*’
HI observed

close to your
«it was no

but the man 
lion, supposing

into a
seeing that he had no
handed against the lion, had
left but to throw himself on the ground 

feign to be dead; for he had heard
lion will never touch a dead (»> 

the lion came up to his 
at his nose and ears;

and the 
dead, walked

Two friends were travelling on the 
same road when they met a lion. The 
one, in great fear, without a single, 
thought of his companion, climbed up 

tree and hid himself, 
chance single- 

(A)

away*



(B)

streamy(a)
road

friends, horses.(B)

14.

is dry,

moist or

(C).

(C)
mannedwho15.

(A)
(B)

be easily spun 
hot, dry, warm, 
wool, pla^its, 
sold, woven,

The sailor® 
mistake. 

tide» 
(for

ships, too, made a 
being a full «oon 

that had been 
for the

moist, cool 
rope, clothes, cotton 

bought, coloured, worn.

money, pupils, goods.

Cotton goods cannot be made in every 
place, per spinning and weaving cotton 
«ell there must be moist air. plenty of 
water and plenty of coal. If the air 

the cotton threads snap when 
they are tightly stretched. The winds 
Which blow across Central Province are 

wet winds. They keep the air 
X ......(B) can .m(A) so that 

and

There 
a low tine, the ships 
grounded (for easier landing 
Liers) .ere caught, badly anchored.

only made me beware how I kept company 
with those who, when they get into 
a (A) leave their 
to look after themselves.”

difficulty, house, train,
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(A) and

and
fieldsI tide(A)

(B)
found.

moon, soldiers, sun, 
saved, painted, helped, lost

by the rising
dashed against each otherseveral were
(B).
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Working with Numbers.
Tnatructlons*

I

(a)

choice

for

You

losethe peg

12 questions about 
had five

(d) 1,010 Ce)
, See how

Examplej
Subtract 

819 (h) 918 
is 918The answer

(b) has been

In this test there are 
Each question 

should circle the letter 
Here is an

You 
the choices.

OSie first two
In ringtoss 

the pe9
lO points

£.
; 807 from 1,725. 

(c) 928
, which is choice (b) 

circled for example 0.
in the exam paper 

as you can. 
question, 
out some of

„ui have 20j«inutes for the test 
questions are i 

each piayer gets 
win 25 points 

each.Rings on

any paper
Do as many questions 

time on any one 
if you can rule

working with numbers, 
answer choices. You 
in front of the answer you choose, 
example of how you should mark your answers.

you may use 
rough work.

DO not spend too much 
should only guess

go minutes
about ringtoss game.

. three rings to toss, 
each. Rings off
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David has two on and one off How many

(e) 60(d) 403515

How many pointsBill has one on and two off.

(e) 4540(d)<c) 2520(a) 5
does («* stand for If 3 x 4 x 5

(e) 54(d)3(a) 20
to find how many

(a) 31 y
31 X 2325 « n(d)31 B ft

31(e) ft
in a

(d) <4,10)
Ca)
(e) (3,25)

does he get?
Ch)

2.

supposa you decide
differ^t way* -

fcKrtiXd twit® (3,4)

What number 
is a true statement?

(b) 0 (c)

- I to OTlte fractions
Por example, instead of %

) ana instead o£ 6/5 we
^e would .

<5.5.. «»t -X- “
(1,5) and <3,5)1

(b)<4,5)<c) <3,1<»

- 12 X //

5.

« 2325 =
(c) 2325.-

Which formula would you use 
should get if 31 people 

of 2325 stanpsl 
2325 T 31 - n

points does he get?
(a) 5 (h) 15 (c)

stamps each parson 
share equally a package 

2325 » n (b)
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6.

9@ 24® 4=15

What does 6@ 3 equal?
(e) 1817(d)(c) 96 (b) 3(a)

the following will always produce anWhich of?•

odd niunber?

The sum
The sum of anyXI«

three odd numbers.The sum of anyIII.
Ill only(c)(b)

less than 4 and the8.

(e) 4542(d)1311(a)
than 1000 by one

9»
less
answer you

(c) 1,000,000(b)98,901(a)
99,999(e)(d) 998,901

following is (are)then which of the10.
true? C(c)CA/B(a) A • BCV-B(d)

(a) I only
(d) I and II only

Il only
(e) I and III only.

number less 
the greatest possible

The swn 
even numbers 

(b)

of two odd numbers.
three even numbers.

5® 6 «

A/B »A/-B «tax ■■C

If A « -BC

« 1310@2 a

of two odd numbers 
less than 9 is 

(c) 24

If you multiply ® 
than 100, then 

could get is 
100,000

S, (e)

Suppose each of the following is truet 
19 2® 2 a 3 5® 6 » 29 2

a
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11^

16(a)
none of these*(e)

12(c)1620(a)

12e A chess club r«> a weekly tournament in which 
every member played every other member Just once. 
Wh^ one iBore member was admitted, It was 
found necessary to play 8 more games per 

Stow how many members are there

How many pieces cf wood will you have if you 
cut across a long board 17 times a saw?

(b> 17 (c) 18 (d) 19

(©) 8«(d) 9

tournament* 
in the club?

(b)
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Five Dots Test#
Hames

TsRP
Since dot: S isto that another

Z cm
The 2

betwemi two names* we

02SS

02
falseP3 s

not namesare

IT.

dot S is IT.
dot S is

and S
Q is a

are true
’ the same dot. 

because P3 and 0

i^ltten
CSOUXd

S

based on five dots 
Bach

We agree 
to the right 

dot s is o2 
la to the ridht- 
b^sause S is 1 cm

give each dot many names.
of dot Q> we will say 

is written on the right
of dot Q. Another name

to the right of dot R«o f Q as
<3ot 5 is Bl

between each dot. 
as shown below.

Class: ..........
lhe questions in this test are

a vow* lher© is 1 cm
dot is named with a capital letter

i writ© S «

write an ©gual sign
,a«ias

S APe true statements because

name for
dot S

When we 
have two

or 02 
names of 

statement 
of the same dot.

Here the 1 is
to the leffc <3tot t.
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See

2

P

stosre names foff dot S at© OS and SO (the 0 Is 
scto) because the dot which is 0 cm from dot S is dot S

(C)

(B) 4-
00 id choice (C)*(A) 0 (B) 1 tc)

5Ste correct eoa^ 
should have circle (C).

(C) R (D) S *•
is S, Which is choice (o).

circled for «ffli5>Xe o.

(D> 3 
the eaa«?>ie

rTo <»> ‘ 
^cMgeet WSiieg

; CD) 3 
esfisaq^ie

itself •
25K»e are 7 names for dot S. Ohey are S, os^ SO, Bt, 
02# P3» and 4T« s» If you can think of 7 names for 

dot B«
S2 looks like a dot name but it is not because there 

is no dot 2 cm to th® right of dot s*
Ml the questioas in this test are about dot names, 
you may read the ea^anatlon boh time during the 

test.
Ifisse are some practical ejcamplesj

(B) Q(A)

SSie correct fflwwer

how Choice (0) has been

ta 3

w
000 is citoice CB)«
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Work as quickly as you can* You should guess only
if you can rule out some of the choices* Do not

You have 15 minutes for the test*guess wildly*

Iff) (E) T.CD) $CO RQ

CS) T*“Iff) CD) SCO RQ

COCD) S-Tff) CO R

s
CE) 4*CD) 3CO 21

5* CB) 4.CD) 3CO 2

CB) T.CD) SCO RQ

0 7 CB) T.*CA)"ff CD) SCO RQ
■t

CB) T.CD) S(3) Q(A) P
ss9. If XO

CB) T*CD) S(B)(A) P
then n10*If Pn

CB) 4*CD) 3CO 21CB)CA) 0
s

11.If T s

4*
1CB)CA) 0

12.If nS CB) 4.CD) 3CO 21CB)CA) 0

2* 2R 
CA)P

T 
"Tb)

Q, then X

Q - CO R

Q
1

6* 4 
(A) P

4, R 
Ca)o

» R
Tb)

a P 
B)

X4, then X 

CO R

Rn, then n
CO 2 CD) 3

s Rl* then n »

T » 
CA)o 0 CB)

3* OT 
CA)P

8. If T »

1* P3 » 
CA)P
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to a dot*

We have
3 cm
Now answer

13. (2T)1 B

(E) T.(D) S(C) R(B) Q
(B) T.S

(B) T.(D) S
(A) P

a (B) T.TTTs
a CB) 4.(D) 3

(B) 4.

TSRQP

I
i
I

(Xl)2, (B) Q
then n
(C) 2

then X(C) R

dot 3 cm left of
S.P is

CA) P
14. If 2 (Q3)(A) P (■

then n
(C) 2 IB) 3

B (D)) « X, 
(B) Q

By using the symbols ( ) more names can be given 
For example, (Pl)2 names the dot which Is

2 cm right of the dot Pl. Dot Pl is Q.
Thus, (Pl)2 is another name for dot S.

a P.

a Si
(B) 1

16. If ® " (A) P
17. If (2R)n »

(A) 0 (B) 1
18. If <nS)2

(A) 0

The name 3((P1)2) names a 
tt»l)2. We have just shown that (Pl)2 ■ 

to the left of S. Thus, 3((IP1)2) 
the following questions.

15. ((Pl) 1)2 “ ■ B(A) P (B) 0R
then X (C) R
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CAPPENDIX

Item analysis

Silent Reading Test

VarianceNo. of Item Mean

0.9300.221.861
0.9100.011.812
0.8600.351.713
0.8100.331.624
0.914.760.251.815
0.834.760.411.676 0.694.760.711.387
0.8100.431.628 0.914.760.351.819 0.764.760.441.5210 0.814.760.331.6211 0.894.760.512.6712 0.914.760.251.8113 0.734.760.652.1914 0.604.760.631.1915

%not answered Difficulty Index
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% not answeredVarianceMeanNo of Xt^

0.8100.330.801 0.8200.380.812 0.7400.200.783 0.7100.380.724 0.894.780.350.885
9.520.440.718 0.739.520.420.727 0.6814.280.250.858 0.5150.480.440.509 0.5050.480.220.4810 0.4980.920.28

11 0.4480.920.2912

0,48

0.44

.,-^4SS-,

Mofletnq with Himbers Teajt
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Five Dots Test

MBHI

Varianceof Item MeanNo

0.9000.360.901
0.9000.360.902
0.9X00.200.823
0.864.760.360.804
0.864.760.350.715
0.839.520.440.816
0.7814.280.330.727
0.9114.280.350.908
0.5514.260.360.609
0.5119.040.350.5010
0.7019.040.420.7011
0.8023.800.640.8112
0.4445.700.330.4813
0.4245.700.340.4614
0.4980.920.420.5015
0.2280.920.180.2016
0.4290.900.220.4417
0.3790.900.240.3818

% not answered Difficulty
Index
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Post-test.

VarianceMeanNo. of Item

0.9000.361.801
0.9000.361.802
1.0000.002.003
1.0000.002.004
0.9000.361.805
0.9000.361.806
0.7000.841.407
0.8000.641.608 1.0000.002.009 0.7000.841.4010
0.9000.361.8011 0.9000.3612 0.55024.25

13 0.50025»005.0014 0.4004.004.0015 0.2008.502.0016 0.89015.8420.6017 0.4004.004.0018 0.56016.149.8019

1.80
5.50'

I

% not answered Difficulty 
Index


