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GLOSSARY 

1. List Of Abbreviations: 

2 . 

CED Cape Education Department. 

CAl 

H. G. 

his 

IQ 

IBM 
matric 

PC 

SERGO 

S. G. 

Computer-Aided Instruction. 

Higher grade is the highest level at which 

academic pupils can study a subject in CED 

schools. 

His or her 

Intelligence Quotient. 

International Businesc Machines Company. 

The final examination written at the end of 

the last year at CED schools. This ~xcernal 

examination, the Cape Senior Certificato, 

is often referred to as matric since under 

certain circumstances, matriculation 

exemption can be awarded. 

Personal Computer. 

An acronym for the Afrikaans t.ranslation of 

Centre for Computer-Aided Instruction. 

Standard grade is the middle level at which 

academic pupils can study a subject in CED 

schools. 

std. dev.- standard deviation. 

Senior Secondary Phase ~his comprlses S~andards 8, 

9 and 10. ~hese are the 

final 3 years of schooling 

in the 12 year CED school 

system. 
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~TRACT 

This dissertation begins by reviewing the difficulties 

experienced in teaching mathematics ~o pupiis, weak in 

mathematics, in the Senior Secondary phase of Cape 

Education Department schools. 

The possible use of computer-aided instruction (CAl) In 

improving the examination performance of such pupils is 

considered. A suitable CAl software program, viz. the 

SERGO system, is identified and its operation is 

described in detail. 

The researcher investigates, both from a quantitative an~ 

a qualitative aspect, the change in mathematics 

examination performance of a number of weak in 

mathematics pupils, as a result of receiving an extended 

period of extra t uition on the SERGO system. It needs to 

be noted that these pupils are passing candida~es in 

other sujects, and have above average intelligence. 

are not slow learners. 

They 

The researcher identifies three categories of pupils who 

are weak in mathematics. Differen~ programmes of 

remediation are recommend0d for each category. 

The possible usc of the SERGO system as a stand-alone 

instrument of remediation , for pupils working in pairs, 

and the possible use by H.G. pupils in combilled ~.G. is.G. 
classes are also investigateci. 
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DIFFICULTIES EXPERIENCED IN TEACHING 

MATHEMATICS IN THE SENIOR SECONDARY PHASE 

TO PUPILS WEAK IN MATHEMATICS 

1.1: Reasons For Pupils Offering Mathematics In Matric 

A pass in mathematics in matric is regarded as essential 

for entrance to many courses offered at tertiary 

educational institutions. Such a pass is also used as an 

instrument of selection for employment in the work place. 

To meet the manpower needs of South Africa as a 

developing country, the H. S . R. C. Report (1981), also 

known as the de Lange report, stated that "mathematics 

and science should be part of the equipment of every 

person in the modern world". A pass in mathematics in 

matric is clearly desirable. 

For these reasons, as well as the increasing number of 

pupils remaining at school to complete matric, there has 

been an increasing number of pupils, weak in mathematics, 

offering mathematics in the senior secondary phase of 

education in the CED. Although this research is 

restricted to the CED , many of the issues raised and the 

recommendations made are likely to be applicable to the 

mathematics education at the same level throughout South 

Africa. 

1 . 2: Selection Of Pupils To Offer Mathematics In The 

Senior Secondary Phase 

Std.7 is the final year of compulsory mathematics in CED 

schools. "He can't do maths" is not only an oft-heard 

assessment of pupils weak in mathematics who cont i nue to 

offer mathematics as a subject after std.7, but also the 

despairing cry of their parents who are obsessed by the 

need for their children to pass mathematics in matric. 
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Viljoen (1983) in his investigation of the reliability of 

the std.7 year- end mathematics mark as a predictor of the 

final matric mark included the following in his findings : 

For doing Standard grade, a std . 7 year-end mark of : 

* 60% + Yes, but should consider Higher grade. 

* 50% 

* 40% 

* 34% 

60% 

50% 

40% 

Yes 

Yes, but only after very careful screening 

Only in exceptional circumstances 

* Below 34% No. 

Notwithstanding these findings, many pupils scoring below 

40% continue to offer mathematics in the senior secondary 

phase for the reasons given in Section 1. 1 . 

1.3 : The Researcher ' s Attempts To Improye The 

Examination Performance Of Weak Secondarv 

Mathematics Pupils 

Papert (1980) said that "It is important to remember the 

distinction between mathematics - a vast domain of 

enquiry whose beauty is rarely suspected by most non­

mathematicians - and something else which I shall call 

school maths or maths. " To the researcher, as teacher, 

this differentiates the teaching of a good H. G. class 

from a weak S . G. class . 

In 1982 the researcher as teacher was faced with his 

first experience of a very weak matric S . G. mathematics 

class . On average these pupils had failed mathematics at 

the end of std.9 (it must be remembered that this 

research is about pupils who are weak in mathematics but 

passing in other subjects). In order to i mprove t heir 

e xamination results, the syllabus taught wa s reduce d to a 
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minimum, and the accent was on drill work. Finally the 

third term was devoted to an intensive cycle of revision, 

test, remedial lesson after school (for those who failed 

the test), and re-test (after school). Unfortunately the 

results achieved by these pupils were most disappointing. 

After promotion, at a different school, the researcher 

found that this problem was aggravated by having a mixed 

ability S.G. class which included many pupils who were 

failing mathemat ics. As a result of the findings of 

Wegerhoff (1982) regarding the readability of textbooks , 

the researcher, as teacher, had begun using" Classroom 

Mathematics" (Laridon et al. : 1986) as a textbook. This 

recently published textbook, besides being suitable for 

all levels of pupils because of its readability, 

contained a wealth of suitable examples for drilling 

pupils . However the researcher as teacher's matric pass 

rate in 1987, though considerably improved, was still 

only 28 out of 32 candidates. 

In 1988 the researcher, as teacher, moved to his present 

school as headmaster. At this school where many pupils 

came from a deprived background, the matric pass rate had 

been above the CED provincial mean for many years. It 

was evident that the teaching emphasis, in all subjects, 

was on drill and practice as a means to ensure that all 

pupils would pass matric. The researcher found that this 

emphasis extended throughout the high school and had its 

roots in the primary section of the school. Due to the 

poor socio-economic background of many of these pupils, 

they only remained at school in order to pass their 

examinations. The researcher, as teacher, was able to 

teach mathematics with a strong emphasis on drill-and­

practice because the pupils expected this mode of 

teaching. As a result, weak pupils who would have failed 

at the the researcher's previous school, passed matric 
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1. 4 : First Impressions Of SE3GO Syst.em 

In January of 1989 the researcher WciS invi 'ced to assist, 

in the investigation of the SERGO CAI mathematics syste~ 

for primary schoo~s as well as the SERGO CAl hig'l sche,.;)l 

system for std.6-7 ae part of an evaluation undert,aken oy 

the Education Department of Rhodes University, After 

carrying out a preliminary investigation, the reseRrcher 

did not contribute to the report tabled by Marsh ana 

Marsh (1989) as he felt insufficiently qualified and 

insufficiently experienced in the teaching of mathem~ticD 

in these standards to do so. However, from nis 

preliminary investigation, the researcher c oncluded that 

the most sa.lient of the conclusions of the Marsh and 

Marsh report were also true for std, 1-7 pupi~s weak in 

mathematics. One of these cone lus ions was thaT. "it is .::;. 

good drill-and-practice medium for remedial purposes'. 

The researcher 's preliminary investigation included 

making field notes on a small sample of pupils, who were 

weal: in mathematics, whilst they used the SERG0 system, 

This served as a pilot study for his investigation into 

"computer-based remediation in the Cape Senior 

Certificate S,G. mathematics, " 
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COMPUTERS AND THE TEACHING OF SE~IOR 

SECONDARY PUPIL:; WEAK IN !1ATJiElU'l' IC~:; 

2.1: Computers In Education 

Taylor (1980) considers that all applications of the 

computer in education can be classified in~o one oi 3 

modes, viz. the computer as tutor, tool or tu~ee. In ~he 

tutor model according to Adams (1988); "the computer, 

programmed by experts, presents subject material to tne 

student who responds. '!he computer evaluatcls the 

response and makes a decision about what action to ta~e 

next. 

Kansky (1982) divides the dppli c a tions of compu~ers in 

education into 12 divisions of which 4 can De classified 

as "computer as teacher" (which correspond to the tator 

mode of Taylor). These 4 divisions, which he~p to 

clarify the tutor mode, are: 

.. Computer as Teacher - where the computer assurn-:;s ~otal 

or partial responsibility for instructing ~he pupil 

who is le~rning facts, skills or information for ~he 

first time. These computer programs are charac'Ceris0d 

by a dialogue between the pupil and the comput.er in 

which the directional level and tempo of the lesson 

are shaped by the pupil input (Blignaut: 1985); 

* Reinforcement (or Drill and Practice) - these proarams 

assume previous instruction in the skill) concept or 

fact being addressed . They presen'C a controllud 

sequence of exercises designed to drill the recall o~ 

certain pairings. Once the pupil has shown that he 

has mastered the learning con'Cent, the program shou::'d 

proceed to more difficult questions or the pupil 

should be able to select the degree of d~fficulty 

himself. A good program will diagnose ana provide 
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~2med i ation in a rea s o f ~eakn 5 _ , and e x ten s ion a nd 

e nric hme nt wll e r e the pupil shows a bi l i ty ~ Imme di a t e 

f eedb~ck i s prov i d e d (Blignau t ); 

• T~s ting Ope r a tiona l Mod e - the s e a r e eva luat ive 

p~ogl~a 'n~ which moni t or the e f f ec t iven~ss o ·f the 

computer- l es50n ~ Imm e di a t e ·f e8dba c ~: i s ava il a bl e to 

both pupil and taache r ( Ka nsky); 

* In s truction a l Manageme n t Mod e - continlJou s a s e ssment 

r e por ts a nd prescription r e comme nd 3t ion s c a n be mad e 

by t ho compute r ba s e d on the pupil' s pe r f ormance in 

t he f irs t three divi s ion . (Kan s~~ y ). 

Adva ntag e s li s ted by Doerr (1980) which r - Ia tm to CAl Cas 

the tutor mod~l i s ge ne r a lly r efe r r ed to) include, 

* r e levan t educ a tion - us ing compu t~rs in tho computer 

age; 

* an oppor t uni t y f or grea t teaching - tea chers f reed 

f rom neg- tive rol e of judge s , a nd f r ee to e xpand their 

role a s mentors. Also f r _es the t e ac he r f rom tedium 

o f drill and pra ctice work; 

* increased s tud e n t motiva tion - the non-threa ten i ng a nd 

non-colnpe ti t ive nature o f the l e ar"ni n g e nvironmerlt i s 

a positi ve s ti mul at ion to the und 0 r-a ch i e ving a nd 

aV8 rage ~nd a bove - aver g ~ pupil s ; 

* f e edba ck - e rrors pointe d out a nd a nother chance 

pre sented imme diatel y; 

* individLtal instruct i on - increa ses t he ra t e o f 

l earning by allawirlg pupil s to procEGd a t th~ir o wn 

pac e , a nd by ~ llow irlg teache r s to ma J( e better USE o f 

their time. 

There are s t rong critic s o f computer~ i n e dLtca t ion. 

Pat ters on (1973) includes in hi ~ list o f f ive f laws o f 

the technology th~t "the tra ining t o minimal competence 

in we ll-def ine d s kills i s not what t he education proc D P 



s hould be ." Appel d nd Appel's <1.987) criU.ci s ms o f CAL 

a re many and include t hat "di a logue i s the huma n pr"'ac t ic e 

o f conve r s ation wh i ch has no se t numbe r of appropri ate 

res pon s e s 'l . T~li s i s supporte~ by Pn t ter s on' s ['instruc t ion 

can onl y be pe r' s on a li3e d by 2 Pf: !"'son Jl 
R 

Pape rt (1980) Attacks mod e rn .pproa che s t o l ea rning, wha t 

ha ppe n s in s chool s , a nd t he di ff e r enc e b~tween what i s 

mathe mat ics and s ome thi ng e lse , which he call s school 

ma t he mati.c s . Pape rt~ who f ea r s that the mos t common u s e 

of computers will b~come tha t o f rot e l e a rning of the 

same old indig es t iGle ma t rial a s in the p st (us ing CAl 

l e arning pr s u ma bl y ), i s perhaps the mos t s cathing o f the 

tutOI'· modul" PAp2rt' ~ involve ment in LOGO i s we ll known R 

LOGO is a n exampl e of thos e progra nls wh ich aro ai/ne d at 

teachinQ pupils to I e rn by e nquiry r at her t han ~y the 

me mori s ing of techniques . Thes progr a mc ha ve exciting 

pos s ibilities for the t a ch i ng o f ma thema tics , bu t t hey 

a re r e presenta tiv o f anoth _r a s pect o f the us e o f 

computers in e duc a tion. Thus Bork (1984 ) s ees t he usc o f 

CAl prog r ams as eve r- incre a si ng in t h U.S.A. as good 

t e a chers l e ave t e a ching f or f in a ncial r eason s . According 

to tlim, only CAl wil l erla bl e rur a l s chool s t o o f 'f er 

s cat'""c e s ubj e cts s uch as higl\ sc he/ol mathr.::ma t.i c s ctnd 

s cienc e .. 

An elerne nt a r y s chool (lefini t ion o'f mathe ma t ic s could be 

lI a body of computa t ional rul es a nd prDCE'dur"e ~j n accDrding 

to Resnic~ and Ford (1981). This d f in i t ion i s l a t~r 

CO )·:t£lnded to include Iltt-'IE' nQle d to r-ecal1 number f ac t s t o 

do mDI'-e c()mplica t E~c:j computation s call d a lijt1 I'""i t:hm s ll. 

Thes~ a lgori t hms centa in s t e ps and pupil s n e e d to know 

the s tep ~nd t o pe r f orm the m in t he prope r o r de r s o tha t 

th se a lgorithms c~n be a ppli e d to s olve word probl o m . 
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In order to l ~arn thes computa t ion a l rul es , Thorndike 

(1922', t he fo u n ding fat her o f the ps ycholog y of 

ma the mati cal in s t ruct i on , proposed the Law o f Eff e c t : 

"When a mod i'f i a bl e connection be t ween a si t uat ion a r, d 

a r e s pon se i s ma d e a nd is ac compan i ed or followed b y 

a s atis'f y ing s t a te of a f 'fair s , t ha t conn e ction is 

i ncreas d, wherl f ollowed by a n a nnoy ing s tate of 

_ 'ff a ir"s it i s decreased. II 

Thi s W~_ the birtt, o f the s timulus-I~es pons~ theor y o'f 

l e a rning , which was l ate r g e n e r a li s ed by S ~~inn 2 r (1958)~ 

fo r a ll l ea rning, in t he La w o f Reinforceme nt. Thi s l aw, 

which defin e s the shaping o·r be haviour t hrough 

rein f orcers, i s the corne r s ton A o f the Be ha vioLlri s t 

theory o f 12 arning . 

T horndike s a w computational rul e s a s a seri e s of bond a , 

and that e ach n e w i n d ividual bond l e arnt, whe n fi t t e d 

togethe r with other bond s a lr~ad y l ~a rnt , would act 

t oge ther a s 2 t otal Drgani ~ed unifi e d f orc8. The idea 0 1 

~mall pie c es of new in f orma ti o n be ing lea rn t a s the 

cor'r~ct r e s pon se to the giv n s t imtl1u c wi t h i mnl e di d te 

feedb~ck (rein f orce mu rlt) wa s on e of t he applications of 

bo hav iouri s m which r esulte d i n p rog r a mmed Ie r ning . Wi t h 

the deve lopment o f t he c ompu ter, thi s in tu rn led t o 

compu t r -a idcd in s truc t ion (CAll. 

Ot he r theories of l e arn i ng include tha t o f cognitive 

ps ycholog y an d tha t o f huma nism . Brune r (1 966 ) saw 

conc e ptual d e ve lopme nt as impl y ing a certain ~equence o f 

in s truc t ion . He assert~d t ha t matheolatic a l s truc t urAS 

c a n be built up i r l th2 minds o f l ea rn e r s by providing 

experi e nces tha t allow them t o d e ve lop e nac t ive , iconic 

a nd ~ ymbDlic representa t ions o f conc e p ts , in tha t orde r . 
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Thi s in f D~matj.on p~oc essing t he ory is no t conc e rrl s d with 

cha ng e s in behaviour~ but wi t h t he inte rn21 process ing of 

in forma t i on~ Cogn i tive psychology f req uently utili ses 

t he compute r, bu t 'for Simul a t i orl p r ograms wh ich Ar e u s e d 

t o d e v e lop informa tion proces~ ing in the minds o f the 

pupil s and not CAL drill-and-pr ac t ice progra ms . 

According to Roge r s (1969), hUlna nis t ic ps y c hology de f ines 

s i g ni f icant l ~al'"'nin~l a s involving direct. e : : pE~r-ienc D , 

thoughts ~nd fee ling ~ . I t i s se lf- i nit ia t e d and involve s 

the whol e pe r s on . Thi s l ea rning i s faste r when the 

subjec t i, s rel evant to the lea rn e r~ a nd i s en ~)anc~d by 

the r e duction o f e xte rnal threats . 

Tod a y, teaching i s o 'f trn based or' a combin a tion of t hes~ 

three l e arning t he ori p s , 

* Acknow ledgem~nt of s uccess and positive r e in f o r cement 

whGr e n e w work is precen t ed <' 5 a s e ries o f s mall 

Ltnd e ~standable s te ps (be havi ouri s m); 

* Structu r ing t he content to e n a bl e the i nte rn a l 

process i ng o f i n f orma tion to be s t occur (cogn it iv~ 

psy chology) ; 

* Re spe ct for the to ta l pupil in a s upportive cl a ss room 

(humani s m) ~ 

Good CA l incor porAt e s principles o f behaviouri5ln~ 

cognitive ps ycholog y a nd huma ni s m. Pr"ovj.d e d t he teac t,er 

use s CAl ~)rogr3ms as par"t o f t he l e a rning process t hen: 

"CAl prove s itse l f es pe ci a ll y o i""i' e cti v", when it i s 

u s e d to s uppl e me n t the t r a ditional toac~'in g and when 

it i s used in the s ubj e c t mu tter o f ma the ma"tic s . 1I 

(Hativ", 19 8 4 ) . 
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2.3: Learning Disorders 

Since tile researcher was primarily concerned wi;:.h pupils 

weak in mathemat-iss and who were not, necessarily weak in 

other subjects, he looked to what sort of learHing 

disabilities such pupils could have. Accorciing to Myers 

and Hammill (1969) the key word in the variou~ 

defini tions of learning disaoili ty is "disparity". The 

principle of disparity implies that the learnlnR disabled 

child can be recognised by the presence of a meaningful 

difference between what he is capable of doing and " hc:.c 

he is accomplishing, that is, a marked under-achievement 

in school related activities. To the researcher, who was 

investigating pupils who achieve satisfactorily in their 

other subjects but- not in mathematics, this se~i:Jed an 

important avenue cO consider. 

Attention is drawn by Myers and Hammill to 22 terms beine 

used as synonyms for "learning disabled", and T,haT, one of 

these is "remedial educ3tion " . This leads to a ~<:::ed. to 

understand what is meant by remedial educacion. also 

called remedial instruction. 

& 5mi th (1973): 

According to (It.to 1 Mct~e!-leITJY 

"Remedial instruction is appropriately rcservea for 

che relatively few pupils who have extreme achieve­

menT, deficits in basic school subjects and whose 

deficits appear to stem from delimiting fac~ors that 

demand highly individualised at-tention. Remedial 

instruction is therefore offered to small groups or 

individuals outside the regular classroo.n. " 

Otto, McMenemy & Smith (p. 35) go on to describe the 

optimum conditions for such instruct-ion. Remedia: 

instruction requires intensive diagnosis and tut0ring. 

It needs to occur outside the regular clascroo m. 1isabl~d 
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learners are pupils who are capable, in terms of general 

intelligence, of rAsponding positively to remedial 

instruction when it is adequately focu3sed. 

Remedial instruction must not be confused with corrective 

instruction which occurs in the normal classroom 

situation and is typically offered by the cla~sroom 

teacher. However such correotive instruction is 

increasingly given by subject experts who are skilled in 

diagnostic and remedial techniques (Otto, ~cMenemy & 
Smith) . 

Those pupils requiring corrective or remedial in~truction 

are not to be confused with thODe requiring ada~tive 

instruction. The latter, whose IQ"3 tend to fall between 

70 and 90, require instruction at the pnce and 

expectations adapted to their slower rate of learning 

i.e. special education. 

2.4: Conclusion 

The pupils weak in mathGmatics in the senior secondary 

pi'Jase then could either require remedial or c ,)rrecti \-e 

instruction. Yet corrective instruction is increasingly 

being given by the expert subje,;c-c teacher wno has 

diagnostic and remedial teaching SKills. The reS:3:·::tl"C nE:r 

was therefore in ne6d of a CAl mathema~ics program wnich 

was sufficiently sophisticated to store details of ~he 

pupil"s performance and "ith a built-in decision ,,]aking 

apparatus to allow for remediation when the pupil was not 

able to understand the rr:athematics with whic!'!. iI,,, was 

being presented. The researcher chos e the SERG() ~:yst.em 

which is a South African produced, sophistica-ced 

mathematics CAl program l which includes a management 

program capable of making decisions to allow for 

remediation. 



CHAPTER 3: THE SERGO CAr MATHE~ATICS SYSTijM 

3. 1: Origin Qf The SERGO System 

The origin of the SERGO system, its authors and their 

effort to make it a superior CAr drill and practice 

mathematics program, specifically for Soutn African neeu~ 

from std. 1 to std. 10, are outlined by Appel and Appel 

(1987:279). However, at the date of submission (April 

1986) of this article, only the Primary School 

mathematics system had been completed, as ~he 2igh School 

s ys tem for std.6-7 was released in 1987 and the Senior 

Secondary system for std.8-10 was released in 199U. 

Since the publication of this article, there have been 

changes to the teacher' s management (or conere,1) progrc.m, 

"hich have eliminated some of the problems in operatinG 

the SERGQ programs which were identifi~d by Appel and 

Appel. These changes l together with the user-

friendliness of the program and the level of mathematics 

presentation, m3de the SERGO system eminently sui~abl,~ 

for the researcher's re~uirement of a sophisticated CAr 

drill-and-pract i ce program to g ive extra les~ons to 

senior secondary pu~ils weak in mathematics. 

:;.2: Operation Of The SERGO Senior Ss:.cQnriary System 

The SERGO system consists of two linked programs. The 

first of these is the Conerol program, a~so referred to 

as the management or teacher' s progn.HTI (see Appenc;ix :;.). 

The pupil must first be registe~ed as a stud_nt user. 

Uext the teacher must select a suitable pa~h of study 

(for paths of study, see Appendix 1, ar,d for an e::arn,He 

of a typical path, see Appendix 2) ~nd an i~em lor 

lesson) for the pupil to b~gin using ~h~ Studen~ pr(jgra~. 
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The second program which is called th~ Student program is 

linked to the Control program. so that t.ile procedure 

describ8d above is necessary before the pupil can us~ the 

Student program. The pupil calis up the Stuciellt program 

by typing STUDENT. The program 'then asks the lmpil ie-r 

his (registration) number, and when this is giv8n tne 
- .. chosen lesson begins. 

see Appendix 3. 

For an e::ample of a "!.:.yp~ca...i. lesson 

When the pupil has compl8ted this lesson. the program 

puts the pupil onto the next lesson unle:3s one of tne 

following occurs: 

>i< the pupil has been put I)9.ck to an eElr Iier lesson as a 

result of get~ing three probiems inc('rrect. (This 

lesson being the lesson which had dealt wiLh th~ 

theory preceding that which was covered by 'the lesson 

that the pupil had just failed, i.e. automatic 

remediation) ; 

~ the t3acher decides to change the pupil"s pacn or 

lesson; 

* the teacher enos the lesson for the day by pressinf E 

for end . 

The Control program also enables teacher 1:.0: 

* call up and read off the screen or prInt a report of 

the work completed by each pupil, or by a cl.ass 0-: 
pupils; 

* erase a pupil "s records; 

* change the norms for operating each lesson. 

The norms refer to the following: 

;p tht:;: number of problems correct before moving on t."o the 

next lesson (normally 5); 

~ the number of attemp'ts allowed at getting a corr~ct 

answer before a proolern is mar]:ed wrong (nol'wa..!.ly j,); 

* the number of attempts allowed at getting a correct 
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answer befor", the answer is given Inormally 2); 

* the number of problems allowed LO be incorrectly 

answered before the SERG0 sys"em sends th", pupil bael: 

to an earlier section of work (normally 3); 

* the pass mark for a test in oreer for the pupil LO 

continue to tho ne;~t lesson (normally 130%;. 

The numbers given in brackets are those which are already 

in the SERGO system. These values can De change.d C·.t -~he 

teacher"s discretion for each of the approximate~y 300 

lessons and tests found in the SERGO Sonior Secondary 

system. 

.3 .. 3: Syllabus Content Of The S;;1RGCl Senior Secondarv 

System 

It was not the intention of the researcher ta evaluat2 

the extenL to which the SERGO system has covered "ne 

GED senior secondary phase syIIJ~us. Acoording ta t,he 

company which markets the SERGO sys oems, no ,ouch 

evaluat.ion had been done by the emi of 1990. nor wer'" 

they aware of any such an evaluation beine; done. 

Since no such evaluation of the senior seconeary phase 

has been done, the r~~searcher feels that the resul-cs of 

the evaluation of the SERGO Primary SYSLem by Drost. ana 

van Zyl (1988) for "he H.S.R.C. are worth mentioning. 

This evaluation consists of four parts, of which the 

first three parts are an evaluation of the std.2, std.4 

and the geometry part of the std.5 sections of the S~BGu 

Primary system. One of the five criteria used by Dros" 

in this evaluation is that of mathematical content, which 

is sub-divided into ma"hematical and syllabus 

requirements. The average scores for these two aUD ­

criteria are 87,4~ and 88,0~ respectiv~ly (these figur~s 

were calculated by the research~r by 2veraging t~e scores 
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g ive n ir) the three re po~ ts ). These f igure s indic~ ting 

sy llabu s coverage~ in the r esearcher' s opinion~ bas ed on 

his u s e o f the program, a r e lik e ly to be s imilar in t tle 

cas e o f the Senior Second a r y system~ 

3. 4: P :i,J:fj,s-'l!.LL<:?§ __ ~ER<:?Lb.~nn§.'£L.JJJ_.H§,i 1l.\LIll':l._§E:J3:.Q!;:L§'§[l1.91-

Sec OIl rJ a r·y_t=JY.: s t e rn 

It wa s not t he inte ntion of the r e searche r t o evaluate 

the SERGO Senior S e con d ary s y s tem a s a CAl program a s had 

been don e by Mars h a nd Marsh (1989) for the Prima r y a nd 

to r the Hi gh Bchool (std.6-7) s ys tems . Howeve r the 

r'e searcher i s in agre ement with t he gene r a l conclu s ion H 

dra wn by Mars h and Mars h (p.3). In a dd it ion to t he time­

con s uming a nd i rr' ita tin g probl e m o f moving a pu p il "f F'om 

one l e sson to ~nothe r which i s me nt ion e d in t hi s r e port, 

the rese~ r c he r e xpe rienc e d di ff iculty irl the f ollow i ng 

th r-e 8 <;-'( r eas: 

* Inco rr-ect "r'igh t " a n s wer- s in the pt'"'C)~~t'"'am whicll in s orfifE 

c a s es c~used pup i l s to be put back incor rectl y; 

* A~ king f or an swer s to be giv o n correct to one decimal 

place ( e .g. 1/ 4 = 0,3) which crea t d problenls wtle n 

thi s in a ccurate an s wer had to be used t o s ubs titute a t 

a l a t r s t a g e in t he s am e pr"obl e m; 

- ~ ~,Io di ff e r e nce i n pa ths -fm- B.G. a nd H.G. pupil s ,. wh ich 

meQn s tha t no t a ll 'the les son s were rel e v a nt to 

B.G. pupil s . 

3.5: 

O"f inte r~5 t, i s tha t nlodules o f th SERGO sys t e m are 

ma r ke ted und e r the COMPUTUTOR l a be l. At p r e s e n t , 

a lthough the les s ons ar~ t ~l e same~ t h e r e is no Control 

prog r a m linke d to the Stude n t proora m, thu s no r e cords 

a re k pt~ nor is t he re a n a utomatic r Ined i a tion Dption~ 
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CHAPTER 4: RESEARCH DESIGN 

4. 1: Lntroduction 

The main aim of this research is to invustigate t~e 

following 2 hypotheses: 

4.1.1. 

4. 1. 2. 

that the SERGO Senior S ~condary system can be 

used to improve "he examination perform.,mce in 

mathematics of senior secondary pupils wea~ 1n 

mathematics; 

that the SERGO system can be used as a s"anc­

alone instrument of remediation in matheIfl':.tic~s 

for senior secondary pupils weak in m3t~ema~ics. 

As this research is to be presen~ed as a pibce of Action 

Research, it is necessary to pause and relfect as to what 

Action Research entails. Cohen and ~anion (~D85) defines 

Action Research as "a smetll scale intervent.ion in the 

functioning of the real world and the close examination 

of such intervention." As this method's evaluacive frame 

of reference is to add to the practioner's functional 

knowledge of the phenomenon being dealt with, Action 

Research lends itself to educational research, according 

to Corey (1953). For this reason fur"her hypo"heses 

which will also be investigated by thi~ research are 

mentioned later in this sec"ion. 

In his research design, the researcher was s'crongly 

influenced by Blease (1986). Blease (p.96) points out 

that in soituare evaluation it is im~0rtant i lJr teachers 

to conduct classroom research: 

even though software may alreaay h~ \ ve been car8iully 
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se l e cted a s be ir1g s uitabl e b y the t e ache r O~ by s oniA 

othw~ higher ~u thority e.g . s ubject he ad, i t i s 

importa nt to th n eva lua t~ the s o f tware t o a sses s its 

effe ctive n e "s a s a teaching a nd l e a rn i n g r eSOtJFCe 

when it i s a ctua ll y in u se . f t 

To t he researcher~ thi s i s wtlY hi s r pse~rch , don ~ i f) t he 

school or uflder qLl~ s i-school conditions , i s o f par t icul a r 

v a lue to t h2 pra cti s ing ma thomatic s t eache r a nd thos e in 

a uthori ty i n senior 5chool ma thematic s ~ 

Although BI ~a se (p . 971 doe s no t s peci f ic a ll y n a me the 

r esQarch me thod s he a dvoc a t es f o r cl ass room r esearch, in 

t hi s i nstance f or th _ ev~luation o f softwa re ~ a s Ac t ion 

1=( l?sea l'""Ch, hE' s e e s e vcdu·'\tion in t he cl ass room a s being lIa 

$ ma ll-s cal e cur' r iculLlm res~arch arld d ev~ lopmen t ~ 

con d uc t e d by se r-y in,) teac he l'" s .i.n I'" e 12 t ion t o t; ,e 

cu r riculum i3nd r-esourC E'S o 'f t he ir own s chool s u II 

Thi s appro~ima tes clos el y t o the conve nt i on a l d e f inition 

o f Action Re s e a rch quote d fr om Cot,e n a n d Manion e arlie r . 

Ind e e d, much o f wha t Bl eas e has to s a y a b o ut ey~luation 

in the c12\ s s r-oorn i s in kee ping wi th the Act i on Res C'clrch 

cha pter in Cohen a nd Ma n i or). However~ w h~ t wa s 

s i g n i'f icant to t h e r e s e archer wa s tha t Bl e a se was 

s pe ci fi cally lOD ~cing at Action Research in the f ield o f 

s o ftwa r e eva lu a tion . The r e s e a rche r has ttle refor_ LA s e d 

B l e a se ' s (pp. 98-130) s o f twarn (~valuatiDn Gui d e lines 

in hi s r ese a r-ch .. This wa s be caus e the r e a r c h r f e l t 

thdt e v a luating whe ther a CAl prog r a m c a n im p rov. 

c xanlination pe r'f orma flc o or not , wac s uf f icien t ly 

ove rlapping with e v a lua t i ng h o w e ffec ti v e a e l e cted 

pi e c e o f s oftwar-e is as a t eAchina a nd le~ ~nir1g ,-e ~ our'c e . 

Whil e a ctivel y i nvol v e d i n observing pu p il s IJ s in q t he 

SERGO ~ys tem, t h e ~esea rc her d e cide d t hat inv e s t iqati n g 
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additional hypotheses. as well as other ideas, was 

permissible in Action Research. The fol~owing 

hypotheses will therefore also be investigated in thi~ 

research (as well as certain other ideas which Wil~ De 

mentioned later): 

4. 1. 3. 

4. 1. 4. 

4. 1. 5. 

that the SERGO system can be used rJY better 

ability pupils to improve their understanding of 

mathematics I parT..icularly a-s the Higher GracIe 

lev~l, ill the senior secondary phase; 

that the SERGO system can be operat~d 

successfully by pupils worKing in pairs to 

improve their understandine of m",·'~hemacics; 

that the degree to which a pupil will benefi t 

from extra lessons on the SERGO system will 

depend on certain persona~ity fac tors. 

Blease (p .98) emphasises the value of the criangul~tion 

method, a method which is described in greater detail in 

Cohen and Manion (p.254>. For this reason the re~~archer 

decided to use both quantitative and ql<alitative metnods 

of gathering data, especially in the light of hi= liwitod 

resources. 

4.2: Available Resources 

The researcher had on loan from SERGO the SERGO Senior 

Secondary Mathem8tics system. This system, which had 

been modified so as to be accepted by a hard-drive IBM 

compatible PC, had been released in May 199!). The leng~n 

of th'7.l program is between II and EJ megabyte!]. As 'the 

researcher had only a single hard-drive PC availabLe a~ 

his school) as nell as one a.t his n.ome, he was only able 
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to ope rate a singl e compu t e r at a t ilne ~ i .e u at hi s 

s chool or at horneft The res~archer wa ~ on s t ud y -I e a v 

during the 3rd t e rm o f 1990, a nd d id mo~ t o f hi ~ 

~ xperimen tal research during thi s pe riod o f time . TtlO 

research des ign n c essa ril y ha d to f i t the ava il a ble 

4· ~ 3: 

A t otal of 18 pupils we re s Yl e ct _d to r e ceive ex t r a 

les s on s on t he SERGO ~ys t~mk Onl y thu 'f irs t 5 gr'oups o·f 

pupil s (16 pupil s ) t ook pa rt irl t he qua ntita tive 

These 1B pupil s , t he se l e c t ion o f whom will 

be d i s cussed l a t Qr, we r e ma d e up of the f ollowing g roups : 

4. 3. 1. 

4. C::.3. 

11.3. 4 . 

1J·.3.5. 

4.3.6 . 

4 pupil s f l"om the r£'~ sea t~C I/e !'- ' s own " td. 10 c 1 13. 5 ; 

4 pupil s f '-om t hE r'E\SCa r'c he r' ' s o wn s td.9 clas s ; 

2 pupil s f r'om anothe r t eache r' s s t d.8 c 1,':\55- c1 t 

the resea rc ~ler' s own s choolu (The res earcher was 

no t tea ching s td.B during 1990); 

4 s t d.9 pupil s f rom 2 l a rge co-e d . s chool nea r to 

the r osearche r ' s home ; 

2 ~ td~8 pupil s f rom a l a r"ge boy s ' sc hool n e~ r to 

t he tr'e ~5ea F'cher"' S home ; 

2 H.G. pupil s from t ho re~ ea rchQ r' s o wn std . l0 

cl a s s . 

l"he r es e a rch wa s des ign e d to i nclud e bo t h a quan t ita ti v a 

a nd a qua litat i v e a ppro , ch= Bl ea~e (p. 9 9) c ta tes tha t 

"The r e i ~ a v e ry s t rong c aSQ f or combinin g qU 2 ntitat i v e 

a nd qua litAti v e e vide nc e a s a me~ns o f a cquiring a 

bl"oa d e r pic t ure of how e-f-fec t ive a proq,--a m mi.qh t be." 

The r e sea rche r f elt ttl~t thi s would e nable ~ome d eg r e e o f 
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triangulation to take place. 

approaches follows. 

~..t. 4: Quantitative Approach 

The design of eac~ of ~hese 

The quanti tati ve approach used here was based on t.he 

quasi-experimental method as outlined in Cohen and Manion 

(p. 184). The reason for this being the, case was t~12-C 

these 5 groups of pupils (4.3.1 to 4.3.5) were 

constituted by means other than random selection, pna 

therefore extraneous variab1.es could no~ be appor'cionecl 

out or properly controlled for true experim0ntation. 

In this case, the variable being changc,d wa3 the use of 

the SERGO system for extra lessons. The variable being 

observed was thE. examina-cion performance of -c;le pupils 

receiving extra lessons. Every effort was to be made to 

keep all the other variables constant. 

The purpose of using pupils from other schools was to 

widen the investigation beyond the bounds of the 

researcher"s school, i.e. to test the external validity 

of the research being conducted. 

In order to test the main hy~othesis viz. tha~ the SERGO 

system can be used to improve tho:; examinati·.)n p~rformance 

in mathematics of senior secondary pupils weak in 

mathematics, it was necessary to measure tne change in 

th~ performance of the pupils receivinp extra lessons on 

the SERGO system. 

For each pupil, their improvement was measured by p, 

where 

p = s r 

r 

where r = Pre-test score, and s = ?ost-test score. 
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Since the Pre-test and the rost-test were not the same 

test, but respectively ~he pupil's June and Sep~ember 

examination results. the researcher felt thaT- a m,)re 

reliable p value would be obtained by standaraising the 

Pre-test and Post-test scores using the remaiLder of ~he 

pupils who wrote the same examinations, a3 a control 

group. This waG oone by multiplying the ?OSt-t8St score 

by a factor k, where 

= June exarnina tj on 9- verage of the '2oDt.ro ·' e'l'Oll..IL-. 

September examina~ion average of the con~rol group 

Thus by multiplying s by k, the product ks is the score 

that the pupil is expec'ced "(.0 have got had the con~rol 

group's average been the same for bo c h the Pre-tesc and 

the Post-test. 

The amended formula now reads 

p = ks - r 

r 

The average 0; improvement P, is then given DY 

p = p 

n 

where n = total number of pupils who received extra 

lessons. In this e::p2yirnent. n = 16. 

Thus P would be the average percer:t.ag2 i::y whiGll tile group 

of 16 pupils involved in the quan"(.ita"(.ive aspect of the 

research would have improved OD tneir June examir1a~ion 

mark. Any negative values for p or P wouid indicat8 a 

negative improvement, l.e. in spi~e of reGeiving ex~ra 
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lessons, that the pupil or group of pupils had no~ 

improved, but had in fact declined in performance. 

4.5: Qualitative Approach 

Data for the qualitative ~pproach was obtaine~ as 

follows: 

FiE,] d theE's 

While pupils were using the SERGO system for o~~rL 

lessons, the researcher was to make field no~es (Blsase, 

p.113). Some of the major advantages of field no~es, 

according to Hopkins (19J5), include the following: 

* they are simple to keep and no outside he:p is needed, 

which is ideal for ~h~ teacher working alone, 

* they provide a good on-going record, 

* the information so gathered can be easily s~udied in 

the teachey's own time, 

~ they can help to relate incidents and explore emergi.ng 

trends, 

* they provide valuable material for case-studies. 

However the disadvantages listed by Ho:pkins include: 

* they need to fall back on aids sucn as qUBstion­

analysis sheets, t.apes and transcrip"t.5 for speciiic 

information, 

* that actual conversations are virtually impossible ~0 

record by field notes, 

* a notebook works well with a sreall group but no~ so 

well with a full class, 

"*- they are ini tially r3~her ".:.ime--consuming "unt.i.l. yr)u 

ge·t in'co ~he swing of things", 
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* they are highly subjeccive . 

The researcher"s field notes wer~ to include: 

* All observed 10haviour by pupils which the researcner 

might feel to be pertinent to his study of the five 

hypotheses listed in 4.1; 

~ All comments made by pupils when engaged in 

conversation with the researcher, which might be 

pertinent to the research. ThLse conversa~ions, or 

interviews, could ~ake place at any time, bu~ WOltld be 

most likely to occur at the end of a lesson. 

4.5.2: Structured In~eryiew 

Soon after the Pest-test ha~ boen written. the pUP1~S 

were to complete a structured interview questio~naire 

(see Appendix 5) de"igned by the researcher. The purpos e'> 

of this method of interview wa~ that the researcher 

foresaw that this would be. in many instances. i~he :C;:cst 

time that he would be seeing the pupils. It woui(j give 

the researcher the opportunity to asi:. and have on 

record. certain questions which the pupils WOULd not have 

been ready to answer until they had experienceo the Pre­

test, extra lessons and the POSt-t8S~. Th6 pupiis ~0uld 

also have had t:Je chance to reflect on the tc·ta:;' 

experience which they had undergone . These structured 

interview questionnaire responses were to be used to ucia 

to the field no~es in the qualitative investigation of 

the five hypotheses listed in <1.1. 

-1. 5 . . 3: Attitude Questionnaire 

A t the same time that the pupi Is "ere t ·0 cc'rnp~e t." the 

struc~ured interview ques~ionnaire. they ware to oe 

required to complete an attitude questionnaire \see 
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i1 ppendi.o< 6)" The purpos e o f t hi s ques t i onn a ire wa s to 

he lp in inves tiga t ing t ~le hy po t hes is 4 ~1~5" The a t t i t ude 

ques tionn a ire u s ed wa s a n a dap t ion o f t ha t con ~ tructed by 

Rodda (1988) in hi s in vps tig~t ion o f the ~ tti tudos o f 

pup i ls u s ing t he SERGO Prima ry s y s t em . The r e s e a rc her 

a d Apte d he r s t d.4 a t t itud que st ionn a irp by ~l tering the 

que s tion s a s ked s o a~ to be nlore su ~.ta b l e "f o r senior 

s cond 2 r- y pup i l s . 

The SERGO mAn Ag e me nt or contro l s y s twm wa s to kep p ~ 

r e cord o f the les s on s c om pl e ted b y t he pupil whil e u s i ng 

the t e a c h ing progra m. The compl a t e r e cord f or e ac h 

pupil c a n be fo und in Appe n d ix 4. 

4 .. 6: 

In a ny curriculum~ the time spe nt on a p2rt i cu l ar 

a c t ivi ty i s s igni f ic a nt. The s chool pe r iod i s the nornla l 

uni t o f t ime or modul e . Thi s i s compli ca t e d by di f f e r e n t 

sC ~lool s having di ff ere nt modul es , a nd the se modul e s o t t e n 

v a r"y during t he cours e o f the s c hool d a y_ In hi s in i ti a l 

con t act with SEF~G() , which l""a~ IAJith t h i2 s tcL 6 -·] s ys t: c.'·m, 

in J anLI~ry o f 198 9 , thQ resea rche r" conclude d that there 

we r e two impor t ant f Jctors in s el e c t ing the leng t h o f 

l esson s .. These we r e : 

The t i me n e c essa r y f or the s low2r-wo r~'in g pupi l s to 

compl e t e a s ingl e l e s s on ( a s the con t rol sys t e m onl y 

records complete d less on s ); 

* The timo not being too lor19 s o as t o ov~r- ti re pupil s 

which would r e s Ltlt irl t h~m no longe r takina irl 

informa t i on a nd s o l e a d t o the m ma~~ing Llrlnecess ary 

mi s ta ke s. 



The SERGO s y s t e m i s writ t en for individual t uition ~nd, 

as such, i s e xtremel y t iring. TtlE t imes for e a ch SERGO 

l esson a ~e nec ess a ril y di f f e r e nt a s t hey dea l wi th 

di ffe ren t conc e pts . Looking at Appe ndix 4 it c-n be s e e n 

that pupi"l s conlplet e dif f ~l~ent numbe r s o'f les sons In 

ap proxima t Iy equal interval ~ o f time . 

incompl ete l e s s on s a r e not r e co r ded . 

No te too, that 

Th~ r s e a rCh2 r"' S ~xpcri~nces wi t h the SERGO std. 6-7 led 

hi nl t o conclude that ~5 minu t es wa s ttlB most s uita bl e 

length o f time fo r SERGO l esson s . 

4 .7: 

S i nce t he e xtra l es on s t hat pupil s w_re to receive ~ we r e 

f or' time ta b l e n::.:' a s on s , to dif fe r' in l e ng th a s e~:pl ,-ti" n £}d 

i n 4.6, the res e a r"che r a imed at t wo l esson s pe r w~ek fO f" 

tile groups 4.3.2 to 4 . 3.5. Thus the so 4 g roup s would 

r e c e ive a pproxima tely 10 Mour" s o f extra les sons . 

The r e s e archer a imed a t the s td.l0 group (i. e . 4.3.1 . 1 

rec e iving 4 O~ 5 l esson s per wee~~, d e ppnding on the 

l e ngth o f e ach l esson. Ea ch pupil would the ro f ore 

r e ceive approxima tel y 20 hou rs o f ex tra l esson s . The 

rese~rcher r e a s on e d tha t thi s group stlDuld receive double 

the t ota l time o f ext ra l ess(Jn s as t hey had a 2-yea r 

syll~bus to r e vi s e corll pared t o the othe r g roups who only 

h a d a l-ye~ r c yll a bu s to r evi se . The number o f les sons 

and the numbe r o f hours of e xtr"a 1 s sons e ach pup i l 

a ctually rec e ived c a n be foun~ j.n tabl e 4 (p.41)~ 

The r e ma ining grou p o f two H. G. s td.l0 pupil s (i .e. 

4.3.6.) we re to r e c e ive e xtra l es sor1 ~ on the SERGO Gys "tem 

dur i ng no rma l class period 5 ~ Thi s wou l d be whe n t he 
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teacher (in this case, the researcher) yas o~ the opinion 

that the lesson in progress yas specifically aimed at the 

S.G . section of the class. Since this group was being 

used to test hypotheses 4.1.4 and 4.1.5, tho number o~ 

extra lessons (or the time spent on tue program) did not 

need to be carefully controlled. 

4. 8 : Pupil Se lect.ion And Con+ 1'0 i Groups 

Pupil selection is desoribed in oetail as, Dec:,u2e ,.ho3se 

pupils were not randomly selec~ed. this research has no~ 

been classified as true experi~entation, but as quasi­

experimentation (aecorcling to Cohen ar..d (t;anion, as 

mentioned earlier). Pupil selection and control groups 

have been dealt yitu using the group numbers allocated in 

section ':'.3 . 

Group 4, 3, 1: The std . 10 class consis~ed of 15 pupils. 

2 of the~3e were H. G. pupils and one of "these hac changed 

from H.G . to 8.G. after a poor June examination marK. 

These three pupils yere not considered. Of th,,, 12 

remaining pupils, 4 were to be se-::lectea to r.:::c .. ~ ive ..:~:1:1.~ .::t 

lessons and tae remainder were to cons'ci-c,ute "the control 

group for the group .j. 3. 1. 

In selecting the 4 pupils from this grollp (and iroIn group 

4.3.2), the hypotheses ~. 1. 1 and 4.1.2 were e::p:ained to 

all the pupils in the class. This was so as to ensure 

that the pupils, especially those receiving extra ~eS80l1~ 

yould participate fully in the proceeoings . It must be 

added that the researcher's greatest fear, at the outse~ 

(and in certain cases, well into the resear'Jh), w~s that 

some of the pupils receiving extra lessons would drop 

out. This yas particularly so because of the small 

number of pupils taking extra lessons. 
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5 criteria were used in selecting the 4 pupi ls waa were 

to receive extra lessons. These were as fc:llows: 

1. Weak in mathematics; 

2. Dependahility to complete course; 

3. English-speaking (the research~r's school was dual 

medium) ; 

4 . Ability to attend lessons after sel-we,l hours; 

5. A fair distribution of both boys and girl~; 

The pupils who had come 7th, 10th, 11th and 12 'c{, Ii. e. 

last} were chosen (of interp-s-c is that all tne pi.lpi~s in 

both of the researcher's classes volunteereci to rUC8lva 

extra lessons, including a pupi~ who had go~ an A symbol 

in the June E::amination). The 7th pupil on~y scored 1,0% 

more than the 9th pupil and was a rep82.t pupil, -ca=:ing 

only 3 subjects, who was able to com) during school time. 

which was very convenient. 

Group 4.3.2: This class consist~d of 11 ,'" ,-. 
O . \..1. pupils. 

The same 5 criteria were applied, .:md the pupiis wno cam'; 

7th, 9th, 10th and 11th (i.e. last) were selected. 

pupil who had come 8th in the Pre-test did not meet. the 

2nd and 4th criteria. The remaining 7 pupils then 

constituted the control group for these 4 pupils in group 

4.3.2. 

Group 4,3.3: The selection of this group of 2 pupils 

was left to their teacher wit~ Sf~cific ins~ruc~ions to 

bear the 5 criteria in mind. Unfort1lnately, one of the 

two pupils selectEd was actually a we~k H.G . pupil) not 

particularly weak in mathematics at thE: 5.G. 
, . 
..L8V,'=:.1. He 

had come 5 th out of 6 pupils in the H.G. sec~ion of t~e 

mathematics class. The other pupil selected by ti~s 

teacher to receive ex"tra lessons llad com3 3ra Ol~t of the 

5 8.G. pupils in the class. In e~ch case thu remaincier 
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of the pupils taking the same grade then consti~u~ed tha~ 

pupil's respective conorol group. 

Group 4.3 4: The selection of this group was ill itseli 

a learning experience for the researcher. This was 

because it required negotiations with another school, 

beginning with the headmaster , tnen the mathematics 

subject head, then the mathematics class teacher, and 

finally the pupils doin" std. 9 S . G. [nthematics. HI 

addressing this class (in fact one of two classes), the 

researcher was faced with the proDlem of "31..:1i.ing CX1.:.r,:t 

lessons on a CAl sys"tem" to pupils who did not, l;:n(jw {l im 

nor the program. This was made more difficul'~ by the 

researcher's ins istence that the pupils :naci t·;) 08 f,~iling 

or near-failing candidates. Only l~ter, wn~n ehe 

researcher received the Pre-test r es ul"ts , ~hich was after 

the Post-test had taken place, did he discover that only 

a few members of this class ~ad failed uhe ?re-~es~, acd 

of these. some were elimina~ed ~ecause of criterion 3. 

Mention must be made of the tremendous co-operation by 

all the members of staff whom tne researcher dealt with, 

particularly the mathematics class teacher. 

The researcher had hoped for 6 pupils from ~his CIbSS. 

This was to allow for the posGible drop-out c,f some oi 

these unfamiliar pupils. Initially 4 pupils volunte&red, 

but one withdrew just before the preliminary viewing of 

the SERGO system due ~o transport difficulties. bentivn 

must be made here that thece pupils were to rece ive thcL' 

extrCt lessons from 16: 30 onnards during we r:·z:-days or on 

Saturday afternoons. As the researcher H.3S ex-crem8 .... y 

concerned that these pupils migh~ drop-out. =ach pup~l 

was asked to pay a user fee of RSO. whici. would ~e 

re f unded in full. provided the pupil compieted tne ex~ra 

lessons, the Post·-tes~ and tri3 two questionnaires. 
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This group, ae this stage then, only consisted of 3 

pupils. The 4th pupil (9B05) came to oe part of th~s 

group as a result of a ca~ual commell~ to 
, . 
n.lU 

church ~he following Sunday 1 ~1hen rle saw ~he re:::;E:;,:.~rcner. 

When he mentioned that that WciS the ::'e':tcht::e ~;ncl c ,3tme and 

offered extra lessons in maths, his parents reacted 

swiftly to get him on thb course. This anecdote is 

recorded to reinforce how difficul~ it is ~o involve 

outsiders (pupils from other schoolsl in res8arch of this 

nature . 

Only after extra lessons were well unaei.."' l-1ay ciid tn_ 
researcher discover that one (9B02) of this group ha~ in 

fact written H.G. mathematics in June, before ch~nging to 

S. G. She had come 5th (i . e. lastl out of 5 suan pupils. 

The; remaining 4 pupils tnen constituted her control. 

group. 

The other 3 pupils in this group had come 36th, 44t~ and 

,15th out of ;7 pupils. 'rhe remaining 44 pupils tnen 

constituted thei r contral group. 

Group 4.3 5: The selection of this gro~'p Ras au~om3tic. 

These 2 pupils were already attending extra mathematics 

classes with the researcher at the time of the Pre-cest . 

They agreed to take part in the research. 

to receive ~n extra hour of ~uition each week on ~n ') 

understanding that they would r~c=ive appro~imatoly 10 

hours of CAl extra lessons on the SERGO .system Def0rc~ 1:1-18 

September examination. 

These 2 pupils, though doing mathem3~ics on the H.G., 

were already receiving extra lessons because they were 

weak in mathematics. Unfortuna~ely one of t~ese pupils 

changed to S .G . shortly after he b~gan extra lessons on 

SERGO, and did not inform the researcher until just 
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Defore the Post-test. The researcher then ~reated hi~ 

(8B03) in the same manner as pupil 9B02 in t~e previous 

group. 

The control group for pupil 8B03 then consisted of th6 

remaining 16 pupils in his scandard's mathern2lcics class8s 

who changed grades at the same time. The controL g~oup 

for the other pupil (8B02) then consisted of the 

remaining 112 mathematics H.G. pupils in his standard who 

continued with m"lthematics on the H. G. 

At this school the co-operation thac "he rese,rcher 

received from the mathematics subject ~ead was mos~ 

gratifying. 

Group 4.3.6: This group of 2 H.G. std. 10 pupils from 

the researcher's own class selected themselves. as tnsy 

were the only H.G. pupils in this class. It is to be 

remembered thaT.. these 2 pupils worked tOF;e-r.nt":::r and nave 

been referred to as XA06. These 2 pupils only too~ p~r~ 

in the re~earch relating to the 4th and 5th hypotheses. 
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CHAPTER 5: COLLECTION OF DATA AND TABULATIOII OF RijS[ILTS 

5.1: Introduction 

The collection of da~a and the ~abulation of resul~s f~r 

each of the two components of tne research have been 

described separately under their respective headings 

below. This data and these results will be an~lys~d in 

the following chapter. 

5.2: Qllantitative Component 

The Pre-test results and t,he Post-test, results f,)2' "Ch'" 16 

pupils who par~icipated in this aspect of the research 

and for those pupils who mad8 up their respective control 

groups were obtained from ~heir respec"ive teaci-,ers once 

the Post-test had been co~pluted. using the methOD of 

calculation outlined in section 4.4, the individual 

improvement "p" of each pupil Has calcula"ed. The 

average improvement "P" of all the pupils wno rec ,,,ived 

extra lessons on the SERGO system, was then calculatea. 

These results, as well as the data necessary for these 

calculations, can be found in TaDle 1 (p.32!. 

The problem which resulted from certain pupils changing 

grade bet.ween the Pre-tes-:' and the ?ost.-tes't. Has ov~rcor,.-= 

as described in section 4.8. 'Their PQst-tesc scores were 

standardised by using those pupils who also changed graci3 

as their controi group. Since the Pre-tes~ and ?ost-~est 

scores were out of 400 and 30e) respEc~ively. these scores 

were converted to ma~'ks all" of 100. 

In tabulating these results, calculations are shown 

accurate to one decirr.al place. However ali calculations 

have been carried out to 8 figures, i.e. the accur~cy of 

a normal pocket-calculator. 
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TABLE 1: RE,JULTS OF QUANTITAT I VE -';XPEBr:-1ENT 

Group 

No. 

4.3. 1 

Pupil 

No. 

XA02 

XA03 

XA04 

XA05 

Pre- Pcst-

Out test test 

of score score 

300 96 112 

Stand. 

Post.-t 

score 

102,8 

300 100 123 113,0 

300 41 134 123,1 

300 112 105 96,5 

rr.ent (p) 
v. .. , 

+ 7,;2 

+ 13,0 

+ 2tJu,2 

13,9 

~C~o~~xt~r~o~1~G~r~Q~u~p __ ~3~O~O ____ ~124~5 ____ ~;~5~8 ____ --J143~O~~(~3~p~y~1)~i~1~3~i 

4.3.2 9A02 

9M).3 

9A04 

9A05 

Control Group 

4.3.3 8A02 

Control GrQup 

8A04 

:300 

300 

300 

300 

30n 

100 

4UO 

300 

58 3? 41,6 

42 

96 

116 

147 

174 

215 

132 

73 

78 

'1:3 

264 

218 

156 

41,6 

101,4 

10:!. , 4 

147 0 

~:59, 9 

215 () 

176,3 

28,3 

1.0 

+ 5,6 

12,8 

(7 pupj j $) 

+ t.. 9,4 

(S pupi PiS) 

-+- 3:3, G 

r.~.(o~nllt~r~o~J~G~"~.·O~)~1DE-__ ~3~0~0 ____ ~1.~37L-__ ~1~~/~1 ______ ~lj,~~t)~~(~,:,~p~uuPui~l~s~) 

4.3.4. 9BOl 

9B04 

9B05 

Control Group 

9B02 

Control Group 

4.3.5 8B02 

Control Group 

8B03 

Control Group 

300 59 150 121,0 o. lU5. 1 

300 

::;00 

100 

l()Q 

400 

4()(j 

100 

100 

101 126 101,6 + 0,6 

47 126 101,6 + : 16,2 

14;] 

23,3 

:39 6 

124 

2:31 
24,Q 

~7 0 

76,0 
0 .. C '.J?' .. .I 

168 

40,0 

a5,1 

146, i) (44 p'lPi Is i 

39 6 (4 pupils) 

172,2 + 38,8 
2,31 Q (112 D.Upj]E:) 

30,7 + 28,:i. 

2'1 ,0 ( 16 pupils) 

Average Improv8ment Of All Pupils IF) = + 37,2 ~ 

Additional averages 

Real Improvement. Of All Pupils (N) = + 7,8'0 

Apparent Improvement Of All Pupiis (A) = + 1!.2~ 

Added to Table 1 are two aV8ra~es, not mGn~ioned in 

section 4 , 4, which the researcher found interesting whell 
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considering the chane;e in performance of t"D.ose pupils who 

received eXLra lessons on the SERGO CAl sysLem. 

The first of these averages, called "R", is t :'1e aver.?.ge 

of the standardisod percontag8 im::::>rovem8nt thaT. the 

pupils obtained, e.g. a pupil who improves from 30~ to 

45% (standardised September markl will have undergone a 

real improvement of 15%, as opposed to a calculated p 

valuG improvemenL of 50'1,. 

The s e cond of these averages, called "A", is the average 

of "the actual percentage improvement pupils have 

obtained, e.g. suppose ~he pupil mentioned i n ~n8 abovu 

example actually Hot 40~ in September, b3fore 

standardisation was applied, then he would hav~ undergone 

an apparent, but considered by the pupil as the aCLual, 

improvement of 10~ . 

The results of this tabl~ have been analys~G in Chapter 6 

Table 2 was Lhen drawn up for the pucp~se oi 

investigating the posuibl~ long tern effects of receiving 

extra lessons on the SEHGO CAl S,"SV""'. ;;ome of 't.ne 

details frcm Table 1 have been omitted for tabulaLion 

purposes. 

Unfortunately "the actual scores of the std. 11) gro llp were 

not available and the average m3rk for Lhe symbol toat 

they obtained has been used. Had the number of pupi~s in 

the group as well as the number in the co.ltro~ group neen 

larger, then the results for this group would be moro 

reliable. For ~his reason, ~he aver~ge improvement of 

all the pupils, called P2, has been calcula~ed ~wi ,~e, 

once for all 10 inLernal pupils , and Lhen again for just 

the 6 std.8 and std.9 in~ernal pupils 'wh~re in~ernal 

refers to pupils from ~he res~archer'8 Benoal). 7ne 



ave r a g e imp rove me nt f or t he intern a l group for t he 

S e ptenlbe r Post-tes t~ c a ll e d Pi, ha s a l s o been calcul ate d 

for both gr01Jps . The a v e rage inlpl~OVenj ent o 'f ttl e e xte rnal 

pupil s , i.r.?M pup i l s not from the res e a rch r ' s o wn 

school ~ has be en a dde d he r e, as we ll . 

1£111 L E' 2: _J3!;:J~JJ.bI.fL_QE_J}lLI:)HnTtlTl_,;,r; __ li.;(EEliLlli':NLf~Ql3 __ J~II~B!~BJ, 

ElJP 11-8 , _\:J.tl I CH j Nq~lJDJ:;:i,-J2I;:CE I")J':; EELliE S!-!.lI.§_ 

Group 

1~. ~5 . 1 

F"re -­

F'upil test 

XA02 96 

XA03 100 

XA04 41 

XA05 112 

~_on t r.::CJl Gr·OJ.t g 14~ 

4 . 3.2 91~CJ2 ~jEi 

9A03 4":·\ 

9A04 ('~6 

9A05 1 16 

4.3 . 3 8A02 174 

8A04 

SEF'T. 

Stund .. 

Pos t- t 

102, 9 

1 n,o 
123, 1 

96 ,5 

1 ~iLD 

4 1 ~ 6 

.q. 1 ,6 

101 , 4 

10l. , 4 

259,9 

SEPT. DE:C g 

IrnprMoYe- Stand. 

mont (p1) E>: 2 m. 

+ 7 '-, , L 

+ 1.3 , 0 

+ 200!!2 

1 ~:' , 9 

(t] Qup i l s ) 

28,3 

1 ,0 

+ 5 ,6 

12,6 

+ 4 9,4 

+ :.3~;; , 6 

118,4 

118, 4 

96, 4 

96 , 4 

68 ~O 

IfL~ , :,; 

161,7 

i:36,O 

220,8 

14 5 ~I 1 

DEC .. 

Improve ­

m nt(p:2) 

+ :23,3 

+ 18,4 

-+'1 ::::;~j , 2 

-- 13, 9 

+ 17,2 

+ 

+ 6 8 ,4 

+ 1'7,2 

-+- 26,9 

+ 9 ,9 

For Jll the inte rnal pupil s : PI = +25,3% ; P2 = +30,8%~ 

For the s td. 8-9 in t e rn a l pupil s : Pi = +7 ,8%; P2 = +24 , 6 %. 

For t he 6 e xtern a l pupil s , PI = +57,8%; P2 no t calcul a t Rd 

2S no d a t a collec ted . 

The r esu l ts of this t a b l A have been an ~l ysed in Chap t e r 6 



5~3.1: ResEa rch~ r' ~ Timet~bl~ 

8e t or-e cOrl s id · r-.i. ng t he data colI cted f or- the qU:1Ii t ati.ve 

aspe ct o f thu resea rch i t i s a s well to look a t the 

r-esear-che r-' s timetabl H ( see Tabl e 3). 

E:.er-io",L}l~fl..i..!1S ..b.~ r-U;Ltl:' M' day T' d ay W' d i!Y. __ ._T,-I,-,l_'-,=d",a,-,y,--_~F._'-,d",a"-l-Y 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13 

i 4 

15 

7 ~:30 

8:05 

8,40 

9, 15 

lO :20 

10::50 

11 ~ ::::;0 

12:25 

l~:;;:: 00 

13 :45 

14· , ::,0 

15: 15 

16:30 

17:30 

18:30 

l41so Satur-day: 

-:r ::.,_ 
,_' , . 1 

35 
"'7L:::" .C>" 

:::;;5 

40 

40 

40 
-:r ~ 
. .; • ...J 

:3~) 

4 5 
4r~ d 

i~5 

60 

60 

60 

min 

min 

mi n 9(-\02 

min l'XI 

min 

min 

min 

ltl1.n 9M 

min 

min XAO:: 

m:Ln XA0 4 

min XA02 

min 

min 9801 

min 9BOS 

9M 

10M:, 

10M 

9A05 

8A04 

XA02 

9A04 

XA04 

X AO~; 

8B02 

9B02 

9B04 

14,30 (60 min) 9B02 

9803 

XAO:S 

9M 

10M 

10M 

XA04 

XA02 

8B03 

XA05 

9 A02 

9 M 

9;0104 

10r1 

8A02 

X {"O3 

9A05 

XA04 

XA02 

9BO~;j 

9 B04 

Note , All pupi.l s ar-e r-efe r-r- e d to b y their- SERGO 

regi str~tion numbers. 

9M an d 10M re f er to r e searcher' s t e ach i n g les son s . 

* 8A02 wllO + 8A04, a s ~hese pupil s 

9M 

1 m·j 

9 ?-") 03 

X?\05 

XI~05 

"ii'I+ 

>: P,O~_~ 

X i~02 

8802 

8BO::': 

received th \s e e x t r a less on s while the res earcher wa s 

teaching in the same cl a~sroom. 



Pa ge 36 

From this t ab le the followinu poin t s, which r e ceive 

a t t e ntion l a t~r, a re to be no t ed: 

* e xtra l essor) pe riod s vari e d b twe en 35min. and 120min. 

* the ti me of d a y pupil o r e ceived the ir e xtra les s ons . 

Pupil s mi ssed their xtra less on s f or a numbe r o f 

reas ons. These reas on s included il1n05 5 ; doctor ' s visits ; 

lack of transport~ pa r"ents a wa y f rom home; and schoo l 

busines s, e .g . Lln s che dul e d s ports "f ixtures , s chool f e t 8 , 

Founder' S Day prepara tions and the school play. The r"e 

were in fact many pe riod s whe n pupil s were absent a nd 

ther"e was a limite d period o f ti me betwe en tt10 pre-te~ t 

a nd post-t e s t . Thi s gave the r wsearcher t wo problems : 

• how t o en s ure t h~ t e ach pupil comple t ed the r e quire d 

t im~ on ttle extra les son s . 

* whether abs enteei s m waE unavoi~able or a result o f tho 

pupil no t wi s hing to atte nd e x t ra l e s s on s . 

In the c a s e o f the fi~~t pr'obl em~ f or inte rn a l pupil s , 

absente es we r e r e pl a ced by pupil s present~ which mea nt 

that orne pupil s had both s e ss ions f or the wee k on the 

s·~me day ~ Thi s expl~ins why Appendix 4 shows irregular 

~ t tend anc e , no t only due to a bs enteeism, but also due to 

ha ving a s econd l _sson on the ~Jme day be c a use o f 

r e pl a cing an a bs~nt pupil. He nc e thu re5earc ~ler' s 

d e ci s ion t o record time on SERGO as we ll as the number of 

period s e ach pupil received" In t he cas e o f e x t e rn a l 

pupils, the y wore given the opportuni t y to mak e up t ime 

on Sa turday a ft e rnoon s . 

In the cas e o f tt,e s8cond probl e m, as to wh ther 

~ bsenteei sm was ~ r e s ult o f pupil s not wi s hing to a tte n d 
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extra lessons, this was strongly denied by all pupils 

when so questioned . The researcher felt th~t only ons 

pupil (9BOS) actually may nave wanted to give up tne 

course, and his response to Question 1 in tha structured 

interview questionnaire (se~ appendix 5), t7hic }1 was "It 

(the program) did its bit, I didn' t do my Dest " seBlflS to 

support -::ohis . 

5 . 3 .3: Introduction O.f pupils To SEi(GO System And :";1:& 

Operation elf The System 

During recruitment, th~ drill-and-practice nature of CAl 

programs such as SERGO was explained to all pupils. 

Pupils were interes t ed to learn that such programs had 

their roots in the s-::oirnulus-response t.heory of learning 

propounded by Skinner (1958), as they were not awar", tilat 

there were theories of learning. 

When each pupil bugan to use the SERGO syste.n the 

researcher worked with the pupi 1 to ensure tna':, ne would 

learn to use the program to his best ~dvantage, i.e. 

maximise this extra lesson learning opportuni 't)r. Ea;:n 

pupil was advised to a lways go through the theery option 

before a~tempting the serieE of pro6~ems posed to nim. 

The value of the ESC (for help) option was stressed. 

Each pnpil was ccdvised to aSK for help from Ute 

researcher when he was in difficulties. 

difficulties could be of ~wo kinds: 

These 

* with the running of the SERGO system i~sclfi 

* with the mathematics as presented by SERGO, 

It is to be remembered that all tile rnatl1em3."Sics present.,;:;d 

to the pupil was sUPPo,sed t.o have been ccverea In Class. 

i. e. revi3ion work was being undertal".:en, whicn is t~lE:: 

purpose of such drill-and-practice programs. ?upii.s were 
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also given pen, paper and caculator and urged to use 

them. 

The researcher found that pupils wer~ easily able to 

follow the program and beforo the end of cheir first, 

extra lesson were totally Rbsorbed with the work 

presented to them by the compucer. Since th8 program 

always required response from ~he pupil, t~e pupils were 

always busy. Unlike the pupils from Primary School ana 

from std. 6-7, whom the researcher h~(i worl~ed pi-rn in 

1989 , the Senior Secondary pupils e::perienced less 

difficulty in running th~ program. In J?rac~ice, the 

researcher had to remind pupils to use ~he ESC key for 

help and to attract h is attention if they did no~ fo:luw 

the progrD,m or underst.and tnE: rnathem.:l.'cics present=:G. This 

was because pupils became so nbsorDed with t:1-=- program. 

This leads to the worrying criticism tha~ the p~ogr3m is 

so user-friendly and challenging to the weai,er 

mathematics pupil that he is reluctant to ask for 

assis~ance, which could have helped him to learn more. 

5.3.<1: Les?ou plans For Pupils Using SER(~ 

The Std. 10 pupils (group 4.3 . 1) were allowec to c~ooce 

the sections of the syllaQus (i.8. patns) which :ney 

wished to revise . This ~as done in consultation wi~h ~ne 

researcher (i. e. their teacn~3r). :ven though t.hese 

pupils ~;orked extremely diligently they were ~nly ~b~~ ~o 

complete an average of 56 lessons out of nearly 200 

lessons found in the std.9-10 syllabus. 

for each pupil" s SERGO record). 

(S8C Appenaix ~ 

For both std.9 groups, the pupils began at the beginnlng 

(of the trigonometry path (see Appcmdix ;:;). This meant 

that they first revised the std.S syllabu~ before 

completing the std . 9 syllabus. 
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be s toppe d be f ore t hey be g a n t he s td . l0 s yllAbus . In the 

c a s e of grou p 4.3.2 the y had be gun Tr i qonomet ry b ·f ore 

the Pre -tes t . Thi s was a l s o r e vi s ed on SERGO be f orG the y 

complete d t he s td.9 t rigonome t ry . Finally the y be gan 

surd~ which was the classwor~' done a f t e r t he y ha d 

compl e t e d the trigonometry s yll a bus . Of in t eres t i s that 

with two ~xtra l es son s pe r WGPk t he s e wo~ k pupil ~ we r 

a bl e to ke e p up with the wor- ~~ covered in clas 5 ~ Thi s 

does not imply that the y fully und e rstood the work. 

With g roup 4 . 3. 4, the clas s ha d beoun the s td.9 

t r iQonome try s yl l a bus a t the be ginning o f t he s e cond 

t b;<rm . The ir Pr . -test da te was 30 Augu s t a nd th is was to 

be a control t e s t on the t rigonome try work cove r ed by 

that d a te, ic e . the wor k f rom t h~ beg inning of the term 

t o 30 August. For thi s rea s on t hese pupils were pu t onto 

p.:l t h 8 (-eE' Appendi~< 2) which be gan with t he r e vi s i or·, of 

s td.8 work. The r esea rcher rest r i c t e d the ir e xt r a 

les son s to the Post-tes t sy ll a bus ~ so that once pup i ls 

ha d comple t ed t tle s y ll a bus t he y w r~ the rl put on t o PQt h 0 

( ~ ee Appe ndix 2) where they we r e t e s t ed on the work 

c:ove l'- e d a nd r· e pt:::'a t e d c e r t a in e ~< e l'-c i ses . TIH? n ? 5 a rche r 

t here 'for e aime~ at 10 hours of extra l e s s on F a nd not a t 

jus t revi s ing the work don _ in clJs s~ 

I n the c a s e o f the group 4.3.3, pupil BA02 complete d 

~evi s ing the wo r ~( tha t wa s ba ing don e in cl ass , the n 

r evised work done earli e r in t h . yo~r. Therea "f te r he 

r e turn e d to the wo r k don e in class in the inte r'im time . 

The r _se a rc he r u s ed the pupil' s a s ses s ma nt as to whe t her 

or not h · h a d dono each n e w le~son that w~s presen ted on 

the computer in cl as s or not~ 8A02 wa s quick t o no t ice 

if he had done the work b _f ore or no t . Thi s wa s t he case 

with mos t o f t he pupil s which r ug g ~ _ t s that the progra m 

was we ll presente d. The s econd pupil (BA04) in t hi s 

group onl y r e vi sed work don e afte r t he Pre- t es t. 
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G~oup 4.3.5 ~e presented two pupil s who were alrea dy 

r'ec e i v:i. ng e~'itr'':=\ l essons, pr'i va tc~l't', 'f f'om til !:? r~ esf~'-(I'McIH? r~ ~ 

of a rem~di a l nature. The SERGO s Y5 t e m ~Jas integrate d 

into their rem ~diJl programme , a nd the rus 92rcher mo v e d 

them f rom on e l e s s on to another within path O. 

these change . occurred c a n be noted by looking at the 

SERGO record s (Appe ndix 4) for 8802 An d 8803, be .ring l n 

mind that each consecu t ive l e s s on in the SERGO s y t e rn has 

a seque n t i a l increa se of 5,e. g . 8370 i s f ollowed by 8375. 

The 2 pupil s in group 4. 3. 6 worked without a s s i s tance 

f r"om th _ r' s e a rche r" duriflg ma the mat ic s periods a s 

d e s cribe d in s oction 4.8 . Thes e 2 pupil s , the only H.G . 

pupil s in the class , r~yi sed pa r t s o f the HuG . s y llabus 

which the t acher (i . e . t he r esea rche r) wa s not going to 

r e vi se due to hi s involveme nt wi t h the S . G. s ection o f 

the class . The onl y as s i stnnc e t h e s e 2 pupil s r' eq uir'e d 

"' hi Ie t he y used the SERGO s y s t em, was to be moved on C, 

occas ion s , to work ttla t they had electe d to r e vi se . 

Thm f ield notwB made by the resea rche r with rwg-rd to 

ee.lci-> pupil in a ll 6 9'''OUps c: a n be br"oa dly cI a :s i 'f iecj 

a ccording to the f ollowing: 

5 .3.5 ~ 1 SERGO s an a id t o l ea rning; 

5.3. 5 n2 Attitude t o CAl a s a learning me t hod; 

5 . 3.5~ 3 Degree o f assista nc e require~ t o ope ra t e the 

SERGO s ystem; 

5.3~5.4 De gree o f assis tance r e qu i r e d to und e rstand t hQ 

ma t hmmatic: s in the SERGO s ys t e m; 

5.3=5 .5 Absen teei ~m a nd r e a s on f or abs en ce ; 

5.3.5.6 Le nottl of time spe nt receivi ng ~x tr-a l e sson s ; 

5 .3.5 .7 Person ~ li ty, e mo t ional Qnd motiv~tional f a ctors 
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which CQuld change a pupil"s performance; 

5.3.5.8 Expectations as a result of receiving extra 

lessons. 

Notes were also recorded of conversations wit~l the 

external group 9B's ~eacher! as well as with =ome of ~he 

parents of the ext.ernal pupils . 

The complete field notes are too ex'tensive "to include in 

this dissertation, however the researcher ha£ ex~rac~ed 

from these notes in the analysis of dat." (Chapter 6). 

Since classifications 5.3 . S.3 a nd S.3 . S.4 aru impor~ant 

in ~esting hypothesis 4.1.2. Tahle 4 nas Deen Qr~wn up 

from the field notes in conjunction with the SEHGO 

records (Appendix 4) for the int,ernal s t. ;.ldents . 

... T.!]A""B",LuF;e., ...:4,,-~: _ ... A",NL.£A",L,-,Y..,S.c.-I S"'--'-'O"'F ......... L..,'ACL1 .... • A'"---"'E""X .... 1'--.R .. A""CL~;'~ E""D",' ·---".F....,R",C",' M .... _ .... F"-'T E L ,J Nr ,,!, E S 

l..P-"'u"'p"'i ..... l'---_....J.:jN-"'l~_TL' .>.( ilhb.r-"-)_--,~,-,I ~,-i __ J.:lN""3'--_~t"-j L.,,-, __ ...:.N",: 'L' __ ..,i~",6,--_~J 7 

XA02 

XA03 

XA04 

XAOS 

9B02 

9B0.3 

9B04 

9B05 

8A02 

27 

27 

26 

3 1 

14 

14 

13 

14 

1·1 

19.1 

19 . 1 

19.6 

18,1 

8 . 8 

8.8 

9.8 

10.5 

8.8 

15 

13 

20 

4 

5 

6 

3 9 

9 

8 

8 

4 

9 

Ii 

4 

4 

6 

6 

2 

,. 
.) 

.-, 
u 

.3 

7 

9 

., 

.j 

C, 
« 

3 

9 

7 

8 

:3 

:3 

.3 

1 

7 

5 . 
1. 

8 

:3 

1 

o 
~ ____ )~l~l __ ~8~.~8~ __ ~7 __ ~h~ __ ~1~ __ ~4 __ ~[~:: __ ~Z~ 

Nl = no. of extra lessons; T = ~ime on extra Lessons; 

N2 = no. of ex~ra lessons ~hat no assis~anc~ was given; 

N3 = no. of interventions by researcher t o run prGgr~m; 

N4 = no. of lessons Wflere minor mathe matics 'nell' given; 

N5 = no. of lessons where major mathem&~ic3 help give n; 

N6 = no. of it0ms failed; N7 = no. of times absent. 
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5.3 . 6: The structured Interview Questionnaire 

The structured interview questionnaire (see Appendix 5) 

though not well designed and showing bias towards the 

SERGO system does elicit some interesting information. 

The results of the 16 (out of 18) pupils who completed 

the questionnaire have been tabulated in Table 5 below . 

The general comments which pupils made voluntarily at the 

end of each question in the questionnaire are not 

recorded here, but have, in some cases, been used by the 

researcher in Chapters 6 and 7. Table 5 needs to h~ 

analysed in conjunction with Appendix 5. 

TABLE 5: RESPONSES TO THE STRUCTURED TNTERVIEW QUESTIONNA I RE 
Question Number 

Pupil ' 4 4 4 4 4 5! 5 6 6 - I I 6 1 
11 ? 

_ 6
1

6 6 ! 6 6 

No. I 2! 1 ? :1 4 Is 1 ? R :1 4 1).1 I).') .~.1 I)A I).'" 7 , 
314 7/12 ! 2 1 1 yl XA02 3 +' 4 2 2 1 1e 2 1 12/12 ' 2 1 2 3 I , 

+\ 3 1C 
, 

14 Yi XA03 3 5 5 1 3 1 1 1 12 /12 6/12 i 3 3 , 1 5 3 

XA04 31 +12 414 3 3 1 6 1 1 12/12 6/12 14 12 f 1 11 3 2 Y 

9A02 3 +1 4 3 5 2 1 1 3 1 1 11/11 * 12 4 12 1 3 5 yl 
9A03 3 + 4 4 5 4 1 1 3 2 1 11 /11 * 3 1 I 1 5 5 5 Y . - . - _ .. -- "2"11 9A04 3 + 4 4,5 3 3 2 5 2 1 11111 * 2 1 13 3 Y 

9A05 3 + 4 3 5 2 1 2 10 1 1 11111 * 12 2 i 1 1 2 3 Y 

8A02 2 + 4 2 2 3 2 2 5 30 1 1 6/12 * 16 1T21213 13 y 
8A04 2 + 4 3 4 2 1 20 35 1 1 4/12 * 15 1 i 2 1 2 3 12 'L 
9B01 2 - 3 3 3 1 4 5 12 1 1 10/25. * 13 1 I 1 I 1 1 2 Y 

9B04 3 0 3 4 5 2 1 20 30 2 1 15/25 * 1412 I'H-U~* 
9B05 3 - 3 2 .3 1 1 7 10 2 1 10/25: * 2~1 15 1'4 N 
9B02 2 0 5 4 15 2 2 2 

I 
13 2 3 1 14 15 Y 3 5 1 3/25 * 

8B02 ') + .3 3 3 2 1 6 10 21 1 15/29; * 12 1 12 I 1 1 4 15 Y ~ 

8B03 2 3 3 2 
, 

12 1 I 1 1 15 14 1 + 4 1 10 15 1 1 6/25 * Y 

XAOR 1 :0 2 :1 Ll Ll '1 I) ,1) ,) 1 ,1)/11):' 0/1'11 :1 , 11 111?i3 V 

Avge 2.6 3.6 1.') :1A ?n 7R8 13, 5 1 6 S ~/ I 4 'i % 1111 R 1 1 'i I 18! :d 1R I I , 

4 

N.B.: Where 1 refers t o question 4 .1 in the questionnaire , etc . 

* indicates that no r e sponse to poss ibility of lessons 

after scho ol was considered. 
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5 .. 3 n7: 

The r esult g or thm attitude ques tionn a ire (Appendix 6) 

1'~e fer F'ed t D in s ection A"'~5.:3 Ila v c< br-2 e n t'1bula t.: e d in TabJ. • .? 

6. 'T'he se ~osul ts were calcula ted using the c a lcu l ation 

proce dure (Appe ndix 6) outline d by Rodda (pp 36-38). 

Howev e r no correl ati orl S betwe er1 t he f irs t 3 a tt i t ude 

f actors and t he second 3 attitude fac t ors ha v e be n 

calculate d as was done b y Rodd~. The rea s on f or thi s i s 

that t he r ~s~a rche r was s e arching f or' confi r mJtion f or 

h i s own e s tima t ion s of c e rta in atti t ud e s o f the s e pupil s . 

Thu r e searcher, thQr ef ore, Lt sed tha in'f orm', t ion aathered 

in Table 6 for a di f f e r e nt purpose to tha t u sed in t he 

l~ es~arch don e by Rodda. 

XA02 0 , 38 {) , 40 0 , 52 0 , 76 (> , 60 0 , ~j8 
X AO:::; 0 , :33 0, 4:; O~ 52 0, 67 0, 40 0 , 67 

XA04· 0 , 45 0 , r-C" 

'"''"' 0,52 1. , 00 0, 60 I) , 9 0 

9f7102 0 , 4 -' "' (> , ~8 0, 48 0 , 19 0, 73 0 , 81 

9A03 0 ~~ 

,0":: 0 , 4~'::' (> , 77 (> ~24 0 , ff] 0, 71 

9A04 0, 62 (> Ll.~ O~ 65 0 67 O!I 47 (1 ,~ 

, . ...J , , 0"::' 

9?~O:=j O!I 60 O;t 32 (; , ~2 0 , 4 8 0 , J::.~~ . 
.,J . ...;, 0 , 81 

8A02 0, 58 0 , 40 0, 4 8 0, 43 0, 73 0, 58 

8A04 0 ,52 0 , 4 4 0 , 62 0 6'" , ~ 0 , 80 0, 86 

9B01 (1 , 58 0, -:,. t::' 
"_'--1 0, 55 0 , r.:.~ ":" 

... J....:' 0 , 20 (1 , 48 

9804 0, 67" 0 , 36 0 , 81 (> , 4 8 0 , t.,7 0 , 71 

9BO~j O ~ 
• " :<' 
c.') ,.~, 0 , 2 4 0 , 4 8 0 , 4 c' '-' O~ :I. ~:; 0, 48 

9B02 (> , r',--. 
L":: 0, 45 0 , 26 0, 48 0 , 33 0, 58 

8£102 0 , 63 0, 48 0 , 6B 0, l~ -" .... 1·_' 0 , 6 7 0 , 6'7.1 

8Bc):3 0 , ~_.t;:. • .J ... ) I) , 41 0, 65 0 , 76 0 , 4·7 0, 62 

NB.: Column 1 - introv~rt (1,0) - pxt rove rt (0,0) 
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Co l u mn 2 = wo rk(l,O ) nte rtain men t (O,O) ori~ntated 

Column 3 . . dQpe nd e nt (1,0) - in d e pend ~n t (O~O) 

Column 4 - computers: Li ke (1,0) - di s li ke (0,0) 

Column 5 - mathe ma tic s : Lj,k e (1,0) d is li ke (0,0) 

Column 6 - SERGO Progra m: Lik e (l~O) - dislik e (0 ,0) 

Thes e ros ults wi ll be dj,scus s ed in C~la pter 6" 

T he r e cord o f t he l e sson s compl e ted by e ach pupil, a s 

we ll as thos e Ios s ons which 8 2Ch pupil f 2 il ud, dppea r I n 

T he~ e record s a r e of gre a t va lue to t he 

tea ch r us ing the S ERGO sys tem ~s e xpl ai n ed in s e cti o n 

3.2 o f Chapt r 3 . The sp r c cor'd s h~ve a l s o bee n r e f e rre d 

t o on mnny occ as ion s in t h i s di ~ 5ertat ion . 
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6. 1 : 

The me thod of calculating P , the av~rag2 imp~oyemen t Dof 

t he 16 pupil s who r e c e ive d e x tra l e s30ns , u s ing the 

r e maind e r o f the clas s in e a ch c ase a s a control group to 

stclrld~ rdi se the i r Pos t -tes t s cores has bee n describe d in 

section 4. 4 ( p.20). The r esults o f t he s H c al culatio ns 

appe ar in Tabl e 1 (p~32). 1"ha valup obta ined for P wa s 

+37,2i~q 

Thi ~ mDan s tha t t hos e 16 pupil s , we~~~ if1 mathematic s , 

a f t e r rec e ivin'J 10 hour _ o f SEf~GO (in t he C ; \ S " o f the 

s td.8 a nd? pupils) or 20 ~lours o f SERGO (in t he cas e o f 

t he std~10 pupils), a c h i e v e d Se ptember" mar ~~s , wh i ch on 

average, ShDW~d an improveme n t o f +37,2% on t he ir Jun e 

mar"k .. The averag e mar~( obtain e d in June by t he s 8 16 

pupils wa s 28,4%. The stand a rdi sed ~verag e ma rk obta in e d 

in Se p tomber by t hose same pupil s wa s 36,4%. I t i s t o 

be no t ed that t he a verag e ma rk o f a ll the pu~) i l s who m2d~ 

up a ll t he control groups , r e mained cons t3nt at 49,0%. 

Th i s m2a n s t hat the 16 plJpil s W ~)O r e c e ive d e xtra l esson s 

on t he SERGO sys tem, improve d on thei~ own i ndividua l 

This represpn t~d a n ~verage 

improve ment of 8,0% Of1 thei~ actudl June e xa min 2t ion 

ma rk s compa r e d to a ll othe r pupi l s who wrote the same 

ex~mina tion S R Al s o, in the June e x ~min a t ion 5 10 o f thG 

16 pupil s failed, whoreas in t h SeptDmbe r e xamin at ions 

on ly 4 o f the 16 pupil ~ fa il e d. 

T ~leso figure~ , in ttle opir)ion o f the rusearcher~ 

r presents 5u ft i ci e n t improve me nt to s ugges t tha t the 

f irst hy po t hesi s ( 4 .1.11 i s t rue Accordi n g t o thi s 



qu~n tita tive ~nal y- i The re~e ~ rc hur will ~ x am j,n~ thi ~ 

r' e£ ul t more cIa e l y l' r-om ~ 3tatis t ica l pe r s p~ c:ive in 

Se cticn 6~1~2 ~ ~s we ll ~~ t o con s ide r bo t h t~l ? int ~ rn, i l 

a nd ~xtern a l v a lidity o f the! 0 recult~ in Ep c tion 6 ~1~3. 

The med i ~n p-value of the s ample ( t h0 16 pupil s who 

r e cQiva d ~ xtl~~ 1 _ son~) wa +20,6% . The rang e o f p-

v a lue s: o'f t, lle s.:..~ mpl e waG :2:?[.1.5J.. T he~n res ul'ts ind l c nt2 

th ~t the re~ults . r e s ~ewe d. Ca lcul J ti on o f thp 5 tand~ rd 

d e vi a tion o f t he p-v~lueG ( Be~lr~1973) g a v e a v a lue o i 

57,0% (see Appe ndix 7). Des p ite thi l a rg G std ~ d e v., 

t hre~ of the sampl~ had impro'/ed by fllore tha n one t d. 

dev., flo rid OIl P h ,3LJ q(Jt W(]I''' c,e ",:J ''/ mDre t h "3 n on E! s td" d e .... ,'. 

Thi s ~ ug gest t hat the se l .. eas e l ( XPIO[~; 9 A02; 9B01; 9B(3) 

s hould be irlves tigQted ' f ur ~ ~le~. Thi s h ~s been don in 

Sect ion 6.2MB (p.64) by cons ide ring the f ollowing: 

:;. v-I he t h e I'" the V {-\ I'~.i ~ b l 5 othp-I'" t t...- ~ n the v "lr'.i. a bl e b~.inq 

cila ng e d, \/ i z. e>~tr· a. I f?s,=, on ~ , could ha ve cha ng e d ~nd 

5 0 h2ve clolld e d (Ca mpbe ll and Stanl e~!:196~) the 

v~riable be ing obse r'v e d, VJ.~. t h o i m provvmen~ o f 

e xaminntion pe r f o rm ~ nc e ; 

* All the r esea rc hers'own PLlpil s t rom a qlJd l i tat ive 

pe t- s pective ~, t o "f ind ou t. Jt1~,,' thE.H" P i -" ~ uch ..:; wide 

r a ng e (228,5%) of cha ng e in e xa lninat iofl pe r form~c p ' s 

a r 'esult of r e ceiving u xtra 12sson s on the SERGO 

:J)/ste m. 

On r e j e cting these f our ~ co r E S ~nd r~'-c ~ lcul ~ ~ ino t h ~ 

mean .,nd c td. d e y. the followi ng r~ ult s wu r e ob t in8 ti: 

Thi ~ m (? ~:-\ns th':it, :::~ .. f t e l'· r e:·j\.:!c ';..: inO t h _ mO . .=. t Q:,:t..:re me c;la,ng e.; 

i n p e r" 'i c:rrnk,c: e Ilpll, thE' i:lv p r a Qe impr- Clve me:.-ni': 11 r~"1 ::..~ "" 1)', l~~ , 
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which in the researcher's opinion I is sufi iciently la,rge 

a nd the std. dey. suffiently reduced, to sugeest th2t, 

from a quan~itative perspectivG. the firs~ hypoth0sis is 

true. 

6.1.3: Factors Whinh Could Affect The Dlternal And 

External Validity Of Results 

The researcher felt that the factors which could h~ve 

caused clouding and hence affect. the validity of ~he 

quasi-e:~perirr.ent (which is t.he quant.it,ativc: aSPect of tho 

r e search) cou l d all be classified as historlca i according 

to Cohen and Manion (p.194). The~e fac~ors inc~uue 

changes in attitude to mathematics ana educational 

objectives as well as changes in social condi~ions ana 

emotional relationships affecting each pupil. These 

factors will be mentioned in the qualitative analysis 

later. 

The other factors, together with the researcher's 

comments, which were possible threats to th~ internal 

validity of the quantitative aspect according to Co~en 

and Manion include: 

* Maturation - no't a factor h~re as the exp~rimen~ ~ook 

place over a period of only 3 months; 

* Testing - a possible factor as t~le Pre-tes~ and the 

Post-test were not the same test, however the '::'ost­

test results were s~andardiz6d using con~rol grottps. 

* Instrumentation - does not seem to be ~ factor here. 

~ Selection - a possible factor, but bias should have 

oeen eliminated oy seIecting che We-3.Kes·~ pupils 

possible, but this in itself might ha~0 caused bias as 

they, in theory, are most likely t·o improve I 'oLlt:. in 

practice> are perhaps the leas"t lil{eiy as th~y are 

l.he wea1:est. 



* Exp~ r im ent2 1 mor·t ~ lity - n i l. 

A s umm ~ ry o f t he fac to r ~ whictl could j Eop 3 rdi ~e the 

e x t e rn a l v a lid ity o f t he r-Qs u lt~ o f an [ x pe ri men~, 

accordinQ to Ca mpbe ll an d S tanl e y (1 963) and B r~c tlt a nd 

Gl as s ( 1968) includ ~ 

F a ilure to d escribe ind e pe nd e rl t vari~ bl G~ e x plicitly -

t h e i nu e p e nd e n t vari ;~ ble · fll l. y not h.~ve b ·::.en e ;:·;pl d i n e d 

e x plic i tly , but fro ln t h a d e .cription o t t he re5 e~ rch 

ths'l s hould be s u ff icie n t l y e xplici t; 

* L ':"l Ck o f f'e pr-e senta t lve n ess 0 1· 2y~ iJ. d: bl p and t.E!,-q e-..·t 

popu. l at ion s he r e ·the ~v ~il a bl e popu1 2ti.on, i . ~ " C~D 

hi g h s chool would n e e d_ , be tt12 ta rg et pOpLll a t ion ; 

* Haw thorn p Ef ·f e ct - t hi s e f ·i e ct i s i n ~v i ~abl e onc _ the 

~ubj ects d r e awa r e o f the p >:pe r imQnt~t ion~ 

t he po s i bili t y ~n th i ~xperim~n t tt1at th~ c Ol1tr-ol 

g roups f roln the re~ e ~rc hQ ~ ' s o wn cI a ' s eg a l s o ma d e a 

bi gg e r·· e·ff or t . a s t h e y had b e.:.n e }~ c l ud ed i· I'·· om ta k irl(~.t 

e xtra l esson ~ which ttle y ~ 11 wan t~d to d o~ The 

r e searcher i s 5ay ing t h~t t he Haw tl10rne Ef·':Gc t cou l d 

h a vD worke"?cI both ['-<.,I t"1'y' S a nd c a n b \;:: ciis r-·e gE( r-· d p d f or· ti li s 

t~€."ason ; 

* In ~ dequate operation ~ li s j. ng of dep ~nden t v~ ri2bl es -

not a 'factor 2. ~ t r..,~ r-e5e::::~; rch W -I S C: ~"1 rr·.i p ci {Jut a til e 

CPrI p rTJg r;~ rn wDuld be used in t.he s chool ;:;,> it u~-! tion ; 

* Sens i t i s ation ·to e x pe rim2n ta l cDnd~.tion 5 - n o t a 

f actor a s pupil s wrote the Pre-t~s t be f o re k r10Winr 

abou t the e xpe ri. m2nt. 

If1 Ta bl e 2 (p.34) th Q ~ ve r2g e i mprovem~n t Pi f or t h~ 6 

e Hte rn al 

.i. n t~Tn ... :.\ l 

pupil s 

pupil s 

t ll.-:~"t: 0 1- t hE' 10 

·thi:? viu \oO;J thZit 

t he f irs t ~ l y po t hes i ~ i s v .~ lid e xt&rnal l y a s w~ll J S 

in t E'rn a ll y. 



At t hi s point poss ibl e re~son f or a high~r- val uu in Pl 

io r t h extQrn~ 1 pupil s n n e ds to be comm~nted on. l'he 

e >~pl an ~ t :i. (Jn f ot" thi s c ould li e in t ,ha: t, E' :i t her- t he ' ;: , 

(~>:te r-ni-·d pupi 1 

~ have Q o r e a te r n t ur d l ~bilit~1 in m~ thema ~i c 5 ; 

r·c c e i v t' d Orf,? h E- I P f l'"·om the' r· · '_: 9 DF·che r- d Ulr' i ng 

P. >~t t'" 2 l esc:.on 

01'" tha t: 

t he i nter-n a l pu pil s we r e alrea dy rec ei vin~ more drill­

a nd-pra c t ice oriun t ~ t~d t each i ng dur i n g the ir flormal 

cl ass room l e1;,:;;. ons. 

Whe t he r the a bove a r e facto rs or not , the e xte rn d l Pllpil ~ 

Al s o :t howed a l a rn g l:? p CJ s :i. ti V €::l aVl..' I"- a (] (.;~ i.m p l" ove mE'rl t ;;pl ; ~ 

In cone: lu s iof1 t hE! rr~sed r·c hE'r·· t OL.?l s tl l a t t h l? con t rol D·!: 

v~ r-i rl bl es wa s s u 'ffic i ent fot'" tile fi r· 3t hypothes i s t o b e 

i ntp rn Blly v a lid . Since t he con trol o f v a r iab l es o f thu 

pupi 1. ~ au t s i d e the r- ;?searcher ' s s chool d:ppcar· 5 to liave 

b e e n within acc e pt a bl e limits a nd t h e P v ~ lue 'for t~le5e 

pupil s i s +J7 ~8 %, ttle re~parctle r Eel~ t hat ~hA i i . r 5 t 

h ypo t hes i s i s e x tern a lly v a lid ·~o r a ta rg e t popul at i on 

lirnitcd to CED s~nior- s~conda ry pupil s WQ~ k I n 

m2thQma tj,c ~ atte rld i ng school in Eas t LOfldonu 

'" . 1 . 4, lriY.'??Jj·.fl ",,-!:;i,gD.[Jj'_El.!" . .E!2c'j.':?Lt!.iJ.i:t.Y .. !l:l .. .t:!2.sA j; l,.y£ J· .t;'!lR 

I t: F' IT'.!...._ E f f E'~ t ? __ Q..f_Fl~;J? .i v i n q_E ;.~ t c.'L..~~ ~ 0 n C" _g~Ch._,:_ 

efl~~_9J;LJ.~_f~l.I __ ... :;~.:t.:2..t~ill 

Du~ing t hy pe riod o f t ime t ha t thp pupil we r- ~ 1'··e ci;;.l :i v:.i..n(.J 

ex tr2 l es s ons , t he r Qs ,.Arche r con ~ ide red t h e p0 5 sib i l i~y 

o f these pu p ils ac~)i eving a q r ea t r , long- te r-m 

improve me nt in thG.'i.r- lfl "3. th ::.m-'! t ic ....i 

mark in th ir n e xt e xa mina t ion. 

f or th i s Le i ng th e C ;l~e w r e : 

th..:..'t fl c i mp ly an 

Th r'ee po' E·i b l e 

im~1I""0v ed 

r e,:'ts nn ~. 



Po,ge :=iO 

t t he inculcation o f t. hp d ~ductiv8 me t hod o f fth them .:~ tic .5 

hl hich might. be r: a r-ri e o DverM "to c:d:ht? r* G£'ct i on r- D-t !.; or"k 

, ,~n l.mp r ove mt:',n t: i n on e a: rMf?a O"t Li .:-'i t. il mt tic c I F' ,u:i..ng t o "' 

g e ne r a l ilnp r'ove me nt ir1 con 1 id e rlc e ; 

J a n incuba t ion pe riod resul t ing i n "i ull i mp rovsme rlt not 

be ir1g rQa li s~d in th8 Pos t-tost , i # e ~ l a t e rlc y . 

The ,-E.'S U 1 t o f ·,·a bl e ;.' (p.34 ) i ndic2.te tha t t he 10 

i nt c:'r-ni::d, pupi.l s s hDt-Je d 2 Qr'ea tc~ r' imp l"'ov e.nl H:3'n t: 

( s t nd a rd i s ed a g a in s t the s~me con trol ~roups a s 'for the 

Pos t-tes t) \':\ t. the £·nd o"r t.h e? yewr·~ :~:; mont.hs ~":'I ft l=? r thuir 

12 s t extra les son, th ~n the y did imfnedif~ tel :/ ~ ~ f tQr 

comp l p ting th~ir e xtr l I D~ on ~ ~ Thes 

irl u fi: i e nt e vid e nc e f or s t ~t ino tha t t he r? ~re PC) it i v e 

long-te n" e ·i"fect 

on SEf~GO, 1"\o(I'o/Q\/e r- th i s po s3 i b i li. t y could b e WOfMt.!T'.' (y, ' 

in VE's t ig a tiDn. 

The opLirnum l e nq t h o f e }-;tr· ~ l ec:.::'Dn s IJ a ~ug ~:.!, _,, :-; t :·d to ~:r" 

4~ min .. (8 ctic..n ..i~ .6) ~ Thi s l -l d !:';' no ':: r e ali c:1{;.:' cJ (S r.:' c t iDn 

5 . 3 .1), a s e x ttM Q 18 ~ on ~eriods v a ri d ~~ twee n 3~ a nd 120 

min. ThoEO f)upil s who r e c e ive d extr~ l e s s orl s afte r 

s por ts p r~c t ice we re 0 1: t~n ve ry t ire d, ~5 we r~ those 

whosE' Ie ~· Dn 5 wer;"-' a -r t erM lE3 ~ ::::;O. 

T tle r~5ea rcher f e l t t ~l at tho ;e pu~ i l s who receive d 

10s50n c during the a f t Qrnoon (13: 45 - 1 6~OO) b e rl e f it t e d 

rn o t . HO ,,"le v er· tng n y pupil o:::. ( o:::.eo T··,bl & 5 : p~ 42) "t i I t: th "~ t 

t tle y would prafe r to r e c e i v e the ir ex tr ~ l ~s on s clufMin g 

s chool. Cl e arl y S Oln e puril ~ v nv isag e d the po ~ ~ ibili ty o 'f 

r e c e iv ing pa r t o f t tl~ ir nornla l cl a s room ma t t1em~ t ic 

lesson s on the SERGO s yste nl. 9B04 c-a i d t h F!. t Hhf-' l E: l3 n·1 t 
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more quickly as he could work at his own rate and 

recommended CAl to anyone who liked worl,ing ,m his own 

and didn't enjoy being taueht in the CLassroom", 

6.2.2: Absenteej.sm From Extra Lessons 

An analysis of pupil absenteeism is necessary as this is 

a pointer to the Pllpils' attitude to trie SGrgo Syst~m and 

to CAL in general. No rnatt:.er how good a learning prOC!3::S 

is, if pupils do not accept it then that le~rning prOC8SS 

will fail. This is an important Foint, as writ~rs =uch 

as McGinty (1982) and Parsons (1983) foresee that t~e use 

of computers in education will , aiter 3 oriei time, soon 

die away, as have so many other innova'~ions in eaucatiOD. 

From the field notes (see 5.3,6.2) it appears that 3 

pupils avoided lessons. Each will now be considered: 

9B04, after initially being extremely keen, went through 

a period of absenteeism ~1hich could be at~ributed to his 

feeling that he was no ionger oenefitting froQ : essons. 

The researcher nad to De ex"Cremeiy persuasive in order "So 

get this pupil to make up missed lessons and so complete 

the required amount of tim; on the compu'(.er. The 

researcher's opinion was that ~his pupil had high 

expectations of rapid success, bu~ found th2"c it rr~ant 

more wor!{J but of a s"Lructured n.3.ture, which he woos!'"! 't 

prepared to do. Hence his comment, in ,the structure6 

interview qUE::s't,ionnaire.: "It dici its cit, I ciidn't do 

mine" , 

Pupil XA05 was absent nn 9 occasions. 

Post-test had been written did sho admit to tue 

researcher that, although she tried hard in tne extra 

lessons, she had decided not to study further after 

leaving school and "had lOf3t inter8S"L in sch(.Il)J..worlL She 



had in f act p~ss~d h8 r son i or c ~ rt i ii c a~e t h~ pr ?vious 

y ear-~ a nd wa s r e -doirlg 3 5 ut)j e c t s in or0e r to improve h n r 

5 Yln bol s ~ Howeve r, a s a r~sul t o f the rJ~ea rch~ r's 

p r5 i ~ tence s he did c a t ct1 up th ~ e xtr a l e s on tha t ~ h~ 

had mis5ed~ At t he 2 rld o f tho y~cl r s he pa5~~ d matt1" wit~) 

a n F, a ft e r ha ving fai l ed with 2 G in the pr vious y ea r 5 

e;.: a min a tion . v3lue o f the Gxt r a 

l e sson s on SERGO ~f"t8 r r e c e iving h e r e nd o"f t he y e ar 

r e s ults wa s , lilt tJ e finit ro }"y' hel ped . I wouldn't. h a v _ 

pas:ed wi t hou t i. tll. 

Pupil 9801 ha d hi s e xtra l esson a aftpr rugby p ra c t i c e on 

Tt1ursd ~ys ~nd m i s~ed t wice . The r~se~rc he r f e lt t h a t 

t tli s pLtpil ma de a grea t e ff ort t o COlne t o l e e on s ~o l a t e 

in t h e da y , bu t t h a t without the con s id ~ r~blQ en th ll sia~m 

~nd e ncoura geme n t o f the re~earcher~ 9B01 would h3 VR 

gi"v'(? n Upn 

The e 3 c as~s intiica t p wide ly di "f f e r i ng r eaSOfl f o r 

pupils giving up on il course o 'f a ction t~ h i ch the y all 

admitted~ at a l a t r- s t a g e , to ha v e reF ult~d i r, a 

pos itive inte rve ntion in the i r ma thema ~ i c s pducA ~ i on. In 

c a ch o f t hese ca5e~ t he n eed f or t he pe r s onal invol,"p me n l 

of a t e a cher ir, t he l ea rn i ng proc ess i s e v i d e n t . 

In Se c t ion 6.1 th r~ fir s t hypot ~lQi i te ts ~Dsitive. This 

hypoth~sis St~ t2 S t ha t t he SERGO S e ccnd a r"y Sy t am c a rl bp 

used to improv e the e x ~mination pe r f ormd nc c i n nl~ t h~­

mati c s 0 " 5e nior e condary pupil s wea k in ma t hem~ tics . 

In a ccord Anc e with thp me thod o·r t ri ~ nuul ati on It ~ 

worth con s ide rir1Q w h~ t her ttli s hypoth e i s c~n also be 

v a lida t e d qu~ lit~ tive lyu Tr j"angul ~t iorl h a s be en d e "i i n ~G 
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in Cohen and Manion (p.254) as ,. the use of two or more 

methods of data collection in the study of human 

behaviour " . Of the principle types of triangul.:ltion put 

forward by Denzin (1970), the researcher has US ad tha~ of 

"methodological triangulation (b): 

the same object of study". 

different methods on 

The field notes record many posi ti ve anct sorr,e negotcive 

observations and statem"3nts with regard to extra. less<:Jns 

on the SERGO CAl Systam. A selection is given below: 

* Pupil 8A04 arrived promptiy and began working 

imrnE:diately - this commenT. wa s made many times about 

most of the pupils over the duration of the exu:a 

lessons (17 Aug. -5 SepT..). That L-,is enthusi.:csrn did 

not wain over such .3. long pt~riod O:i:. t~:n.:.. I rtJ:..t!.:; t. b·::. 

taken as an indication that the pupils were convinced 

that these extra lessons were helping thigh sclwol 

pupils are very good at 3rrivinc l ~ te or forge~~ing to 

corne to avoid something that they rE:gard as not 

worthwhiie) . 

* XA04 was pleased that she had completed 6 l~Eso nE by 

herself the previoLls afternoon \6 Aug. ). 

* 9B02: "Whatever else, I am much more confident ao~u~ 

trig. as a result of doing these extra lessons (11 

Aug) . 

* 9B04: "I hr,ve learnt trig. that I dic1n ~t know existed 

last year (a repeat pupil) (1( Aug.l. 

* XA03 : "The computer has made thoe ciiffert- nce. 

my work much bett.er now (16 Au,;. ). 

But not all pupils ~E:re mee~ine wi~ll SUCCE:SS: 

I know 

, 9A03: was unable to complete the Sin~ ru~e 16s30n,and 

said that he did not i:no~;: wn.3.t was going on (17 AUJ. ; . 
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* 9B04: When no longer enjoying ext,ra mc •. tils lesson;~, 

claimed program was fau lty as its answers w~re wrong 

(28 Aug). 

Few interviews were recorded, but the iolloMing a ra 

significant: 

9B02 : 

9E05 : 

9BOi: 

Last lesson. Worked wit}l tr~mendous inte~si.ty land 

speed) . . she enjoyed seeing a print-out of 

her results and !~ept a copy. SLe SA.id. ,. I:': I naci 

been using :3ER.GO from the beginning of -che year I 

would probably have been able to st&y on H.G. 

She said tnat she ';.Iould cl€finitbly :Like -:'0 

continue with SERGO ex-cra lessons once a Meek, 

after this (res8arch) is finished (28 Aug.). 

Telephonic interview. In response \:',0: "Hclw wa.s 

your control test (post-test}?", whic~ was pos6d 

immediately after t8St, before thu results were 

known : "I am very disapp~inted. I had [lign hopes 

after my success and hard Hork on .3EFiGO." ib 

thought 11e had only gOT.. :35% to L}O?--~ (in facT, hE: go's 

42~n . On being rEminded tha~ he had only g ot, is''' 

in ...Tune, he said "Yes, without SERG() I would naV8 

got the same mark (lS~('). 

difference". (30 Aug. ) 

1: t has made "t.fle 

Telephonic interview after test, befor3 r85ults. 

He was very pleased. He :Eel Tt ths-:. 118 h.::to scored 

50-55% (in fact got, 50%1. 11e said: "Yt;s! SEi~G:j 

helped me do certain questions D6cause they were 

the same type (NE: researcher did not see ~he 

post-test question paper oeIore- hand) I and it. .:lls(, 

helped in others because I could uss wha"t. = n~a 
learn"L from t,ne e~~T,r,g lessons to !1e~p me de, trIE::SE" 

other types of sums. (30 Aue . ) 
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XA02: 
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As a result of extra lessons WRS aiming fc.r 4 0-45% 

(she had scored 14~ in June and scored 45~ in 

Septemb~r). She said that she had been a~sent for 

the 1st 2 weeks of Calculus in the ~S"L "Lerm .:lnd 

now understood it. (21 Aug.) 

On receiving ma"Lric results (E symbol): "SZRGO 

definitely helped. I could s~e the layou"L on ~he 

screen when I was doing that type of sum in the 

exam. (27 Dec.) 

The fiold notes included outside observers commments: 

* 9B group's teacher: These pupils are now volunteering 

to answer questions in class, and are motivat8G. to 

actually try some sums instead of JUS"L sitting &nd 

saying, "I don't. understand". Bu~ for thr~e 0~ tnem 

this hasn"t carried over in~o the new wack (not done 

on computer). but at least they are now "Lrying. The 

other one (9B02). who has far mar.; self-c')nfi'ience 

now (4 Sept.), is coping wit~ the next ch~p~0r. 

(This teacher was so impresseci by the f2r rnor.o posi"Live 

attitude to maths snown by h8r pupils who had r8ceivE::G 

extra lessons that she came to see the system at t~~ 

researcher"s hom~. She le~t witll enthusiasm in~act jut 

again the researcher felt ~hat unless ~eachers use 3 goon 

drill and practice program over a long time peri8ci ~n~y 

will not be able to assess its full po:ential. 

much to take in during a de~on5trati.~n). 

-+. 8A teacher: 30th pupils are wor~ing mUi~n be~ter now. 

They are doinE; their work on "(.hei1' own arHi answ.:-::ring 

questions in class. (20 Aug.) 
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In conclusion, then, evidence from th~ field no~~s s~ows 

that only one pupil indica~eci dissatisf3c~ion wit~ Qc.ing 

extra lessons on the SERGO system, and ~nat no~ all ~rie 

pupils were able to understand the maths ~s presen~eQ oy 

the SERGO system, but that all felt thac they were 

learning mathematics by attending ext.ra lessons. 

In responding to tne structured interview quedtionnaire 

after the Post-test had taken p:iace, pupils were asl:~d to 

answer questions freely. Necative re3100nses and fran~ 

opinions were encouragea by the researcher. 

In Table 5 (10.42) the individual res1Oon~es of the pupi~s 

to the questionnaire arc shown. Tha average score ,jf 'C:lt::: 

pupils ~o som~ of the ques~ions as well as ~he comments 

made at the end of these questions are nOl- disc~ssou; 

Question 1: Pupils rated the help, that they fe l t th2t 

SERGO had given them, as Gin average of 2,6 on a sca1.e of 

1 -5. Her~ the researcher was of the opinlon that "the 

pupils had scored 3 as "average help" and 2 as goC·Q 

help" and not as shown on the queL;tionnaire scoring 

system. The reason for this opinion is that most oi tae 

comments which pupils made at t~e end of questic,n 1 w~r~ 

very positive: 

XA02: 

XA03 : 

9A03 : 

9A04: 

9A05 : 

8A02 : 

8A04: 

9 B02 : 

It taught me to not make so many stupid mis~ad0 S. 

It taught me to tackle a sum, s~ep ~y SC~P, and TO 

be careful. 

It helped me to understand mat.11s bet.ter 2.nlJ. wi::"l 

help. 

What, you do remains in your frJ(;f.10ry. 

It taught me what I could nevor understand b3fore. 

It was great revision. 

It helped a lot where I didn't unders~and before. 

It made trig. very clear and easy to unciers~~nci. 
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8B04: ESC helped me as it showoSd Le what '~.::J do . 

But one co:nment was somewhat negative. ,-et agaill 

reflecting a higher expectation: 

9B05: Did not help as much as I hop·"d it wocld . 

Question 2: There were :.1 positive and 2 D3gative 

comments made by responcients to their sc:t.ool frienas 

about receiving drill-and-prac~ice e::~ra lessons. 

Question 6. 1: An averaee score of 1.5 (halfway DoS1:.we.3n 

very good and excellent) was eiven for sp~naing money on 

setting up a computer room so as to offer SERGO sys~em 
extra maths lessons. 

Question 6 .2: All respondents scored 1 (definitoS) for 

extra maths lessons on the SERGO sys~ern if they w(re 

avai lable at their school. 

Question 6.3: Pupils felt that, on average, 85~~ OI tne 

pupils in their classos tlould avail there~elv~3 o~ extra 

lessons during the schooL day (but only 45% would do so 

if extra lessons took place after schooll. 

In conclusion, then, evidence Irom the structured 

interview questionnaire ShOlTS that al~ the pupils 

indicated oy their responses that they felt thct extra 

lessons on '"he SERGO syst.em had helpoSd them wi til 1,;10i1' 

mathematics. This was eSFecially =0 as all the pupIls 

said that they would take extra lessons on SE3GO if i~ 

was offered at school. However 30me pupilE did expec~ to 

improve by more than they actuaily did. 

Thus the evidence from the field notes ana ~ne s~ruc~ured 

interview questionnair~ when triangula~ed with the 

results of th~ quantita~ive analysis bot~ serve to 

strengt.hen t}le conclusion that the fir::.;t hypo-shesis is 

true . 
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6.2.4: Qualitatiye Examination Oi The Second Hypothesis 

The second hypothesis states that the SERGO syst~m can be 
used as a stand-alone instrument of remec~ia"'[,ion in ma-che­

rna tics for senior secondary students Heak in rna t.llema t·11::3. 

An analysis of the data ex~rac~ed fro~ tne fi ,~ld no~es 

(Table 4, p.41) shows that of 19( ex~ra las sons a ~~E nQeG 

by the 10 int ,:=rnal pupils , 107 (55, 2 ~~ ) of ~n"se lessons 

took place without any ass istan(~e from the researcllBr. 

Of the 137 occasions that pupils required assistanca, ·8 

interventions were with the running of th,:; program (i. e. 

non-mathematical) while 88 required help wi~h the 

mathematics as presented by the program. Uf these 83 

mathematical interventions, 50 were minor (brief 

clarification or explanation) and 38 were major (thorough 

explanation; looking for the point of br~a~down. i.e . 

remedial wori:). 

The conclusion, :!len, fro m ~n8 field notes is that ~ h~ 

second hypothesis must be rejected. tnough pupils can, 

more often than not, wor~ without supervision. 

An analysis of the data collected from the s~ruc~urea 

interview questionnaire uhich is relevant to the s~conci 

hypothesis shows the following: 

Question 4: Pupils, when asked to rate tne neec ~or 

assistance when working on SERGO, rated no teacher (3,6), 

computer trained teacher (3,5). non-mat..hs t."3aCn0l' C5, 8) I 

maths teacher (2,0), and expert maths teac~er (1,7). 

Clearly pupils felt that a mathe' teaC!1er noedE:ci to be 

present. 

Question 5: Pupils did no~ feel that eacn pupil r equil'ed 

their own teacher, 3S in this quescion the average ior 
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t ile op t imum numb e r' 0 1: pupil s ~"'ece i\/.in g }~tr'a lE;'s~on s on 

t:.he ~ERG() c '/ t m L-Jas 6,9, whil ' the av E' I ... ... -;qe f or the 

maximum numbe r o f pup il ~ tha t on e te~ cher could d eA l wi t h 

a t a time was 13 ,0. 

Open e nd e d comme n ts a t t i,e end o f qu ti o n 4 include d t he 

f ollowing r esponses , 

9A02, 

9 A03: 

9 A04 : 

De f initel y nee d a m~ths teach~ r to he lp. 

I e nJoyQd working ind ~ pendefl t l y ~ wi th t he 

occ a s j,on a l a id o f a math~ te~che r. 

I'd n Qed a m~th s t e ache r t o help me ou t 0 1 

sitLl3 ti. on ~ ~ 

This would not wor- ~~ i f the ma ths t eac tlsr was not 

the r- e " 

The r e mu ~ t be a t e a cher if y ou a r" n r ~lly in 

di tficulty . 

But a l s o: 

9B02: Expe rt ma ths t e a chEr' no t n e~d ed ( t his comme nt cldd s 

to the ~ u s picion t hat t hi s pupil was no= r e~lly 

wea ~~ in ma t~,ematic s , bu t need e d t he 'ort o'f 

r e vi s ion tha t SERGO could givG) . ~l 0 :(A06~ th8 

good HnG. pupil ~J ho ~ ta tE5 , H I don't net-:?L1 ;; n'l help 

fl~om t ac he r s ". 

The cDrlclu !...-; ion:1 t h E?n~ fr-D fn t.t )f2 s t.:r-uc t. UI'" p ej in ·(.e ~-\/:i. ew 

ques tionn2(ir-· ~ i. ~ that tile C? e cDnd hypothi=, s i mu s t be 

r ·e j e c t.E.'d ~ 

From thes~ t wo sou~ces th~ re i s }i.ttl e dou bt that a 

teache r, p~e f e r-~bly mathe ma t ic s teac~je r, i e r- e quire d to 

b p p r esent durino SERGO e xtra less on s . It doos howe v e r 

i ndic a t e th~ t f o r more t h an hal f the l e~son s t he pupils 

d i d no t r~qu i re Dny a i s i s tance whate ver, a n d thi s r-a i ses 

·d·le possibili.ty t ha t a sinql e ·t e a che r could pe r-ha p 

; upDrvi se wha t~ a r ~s c ential1y i nd i v i du a l t ui t ion e x·t r-3 



Page 60 

lessons, for between 7 and 13 pupils at a tirr? 1'he 

cone 1 us ion is that the second hypo "the,s is is rl,:IT., 'S.cue. 

6 . 2.5: Qualitative Examination Qf The ~hird HYPQt~Jsia 

The third hypoth8sis sta"tes "that the SERGO SYST,EHf, ,::an 0"; 

used by better ability pupils to improve "their unaer­

standing of mathema"tics, particularly a'c Ghe flig'ner '~racie 

level, in the senior secondary phase. 

As explained in Section 4.1, this hyp~~hesis was prop05~C~ 

after the main experiments were underway, an accep"tsDle 

strategy in Action Research. The ~wo H.G. pupils in the 

researcher's own Std. 10 class were invi t.ed to y;C'ri3;: on -CllE~ 

SERGO system during their ffi3ths ciass8s. whi~e ~he 

teacher (also researc~er) was revising S.G. ~ork with the 

rest of the class. 

From th8 field notes da"tod 8 Augus"t: 

2 matric H. G. pupils l-1orl--;:ed on S:.d. :..U H. G. If • .:tths for 70 

min, without a pause, Did not as:, for help from 

researcher, (said that th8Y wer8 using ESC ~ey for ha~p) 

and had learnt on their own, From Appenciix 4 it can DO 

seen that XA06 compl~ted 4 lessons with an average mar~ 

of 8 5?~ on 3 August. 

From the structureci interview XA06 responaea to qU8s~ion 

1: It helped me unders"tand a few "hings "ti1a"t I did no"t 

understand properly before, 

nE:ed any help from "the t:.e,3.cner. tiow~ver 'rJ.e eaV€; a rcrt..l.r~g 

of 1 (definite) to take ma~hcmatic3 (3nd l)hyslcal 

science) on t~e computer if such dril~-and-·prac~ice 

programs were avail?b10. 

In cone 1 us ion I tilen, both from the f i81ci not.es and trle 

structured questionnaire, th_ researcher felt ~hat t.18re 

was insufficient evidence to support th~ third ny~oL.h~sis 
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as being true, but that this hypothesis could 1l0'~ 'De 

reject.ed. 

6.2.6: Qualitative Ei;amination Of Th·'; B'Qt,;r-r,'1 li YPGtl1F-' d~ 

The fourth hypothesis states tl1at the SERGO syscem can be 

operated successfully by pupils working in pairs ~0 

improv>3 their und,"rscanc1ing of matherr.ati,:s. 

The pair of 2 H.G. pupils (Le. 4.3.6) "OrK>3·~ e;{t.rero"l.y 

well together. Each pupil took turns at operating the 

keyboard whil>3 the other did the calculation. Answers 

were discussed befor>3 they were punched in. 

Pupil numbers 9A04 and 9AOS worked together on two 

occasions due to crans port difficulties. .in their ~ase 

they did each problem independently and then compared 

an3wers (a~ the request of ~he researchar) so as ~o i~e8p 

tuition as indi7idual as possible. 1£ t~eir anS#8rs 

disagre>3d, the one operating the key 'Doard e::plained to 

the other what she had done. Discussion then ensu~d. 

Pupil XA04 so enjo~/eci wor:'-;:ing on T,~!C S::RGO ;3YS"t·t::IO ana 

using t.he computer (see Table 6 for 2~ti't.ude scores i t !:l.a 1; 

she often staY>3d behind to watc~, XA03 or X,,02 wori:ing on 

SERGO. Soon she would get involved witri assiscing the 

working pupil . HOHever XACJ4 was discourage(~ by cne 

researcher as this was a possible cause of invalidation 

due to altering a fixed vari a ble in the case of the first 

and second hypotheses, 1.9. independent extra 1~s3cns ·~n 

SERGO system. 

With pupils 9B0 4 and 9B05, when 8B05's lift hO~8 was ~ate 

on oc:c&s ions he was keen to explain the ma'cns o£ tn.e 

lesson that he had just done to newcower 9BU4. 

Of the 4 examples quoted only the first was as the 
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r esecrcher se t out to t~s t t hi s hypo t h sis~ 

pupils work ed we ll toq e ther a nd pres utna bly we r e I p~r rl i n a 

ma t h Eunatics as i t Wl3S volu.ntar-y t o wot'" ~ : on tilt.! cf..Jmpu Le r~ 

How much did th Y lea rn? How much mo r e could they ha v e 

l earnt working indiv i dual l y'? These ~nd ott'le r v, l riabll: s 

need to b e inves tig a t 8 d in g r a ter d ~ pt h be f of"E the 

res e archor would f e e l sati ~ {i ed t hdt t hi hy po t h ~s i ~ h ~s 

b e en suffi cientl y tes t e d. 

Undoubt e dly pupil ~ c a n work in p a irs . Fur-tiler-more som ~ 

would prefe r workinq in pa irs. And i f f in a nc e r e stricts 

r_Jup:i.l~"5 to 5 1"·ra l"'i.n~1 c[)mputE-~t'" c: EIt'1d s D'f tt",. ;t r e !! the l'''ese a l'''C;''rer" 

i s o f t he opin i on that suf f ici e n t l e a rning would tak e 

place to w~rr~nt t wo pupil s pe r com puter provid d it w~s 

s tric t ly control12d~ Howe v e r tt1Q r e s e a rche r f avours 

individual l e arnj.ng f or be~t ~esul t s on the SERGO ~y s tem. 

In conclus ion then~ t he r e.' Eo i..i l""ciler d i d not f i.nLi e nough 

e v i, d e nc _ t o ~cc e p t ar- Irej ec~ th i 5 hypo t h e s i 6 . 

The 'f if th tlypothes i ~ tatAs t ha t t he degree to whic tl , 

pupil will b t:·n e f i t fr'om e ~ :trC\ l e s s on r.:: o n t h E' SERi30 s'y' s tp.m 

will d e pe nd on c e r'tain pe F'~on a lit y factors. 

Thi s hypothes i s rai ~es t h~ que s tion o f whe t h e r c er t a in 

pe r s on a lity ty pes ben e f i t mor~ fr om ex t r~ I e s on s on t he 

SERGO s ys t em tha n otho r" s ~ The fi e ld not p s indic~t2d tha t 

cert~in pupil s ~ppe2red to be m king b tte r pro:res!j t i' ~n 

o the r- 5 . 

t h~ re we r e o t h e r f ac t ors contr'ibuti n g to t h e d iff r rin Q 

i mp r ove me n t o f cach rupil~ y t - ff orts tl~ d ~eE n ma d e to 

k e QP the indepe nd Qnt v a ri a bl e 3 conS~3n t dur i n g tho e xt r a 

lees on, es pe ci a lly t o en su r ~ val i d~tion o f t h~ fi r st 

h y po t h e s i ,; . According t o Coha rl And Mdnion (p.193), this 
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c a n be s t be ~chieved by matc tling t he control g r oup wi th 

the u xpe rimenta l g r ou p_ l'h i s i s e xt rome ly di'f 'f icult wi t h 

pe r s on J lity f ac t ors. 

Rodd a (1988) inve s tigate d pers on a lity factors und e r 

c rite l~iDn 6 o f tho H.S .R ~C. re~8a rch on t he SERGO s y s tem 

'lor ma thema t i cs in t he Prima ry School. This c:rit ~rion 

wa s tha t o f !'pupil s ' feeling s t .owB J'"'d s 'tl'1E' SEF~GCJ r:; ~! c; t e mIJ~ 

Her f indings , based on corre l a tion co-eff icients, 

included t ha t pupil s who lik e nl a the matics a rld we r e work 

ori e n t a ted ha d a mor e pos itive a ttitud e t o SERGO than 

t hos e wtlO WRr8 onterta inme n t ori a n ta t e d a nd di d not lik 

ma th m~ tic s . Rodda did not a t temp t t o t sst whe th~r- A 

pos itive atti t ud e to SERGO would ~esul t in a n improved 

per f orma nc e in m~thema tic s . Thi s would be inte r e tin g t o 

t e s t. Howe ve r as expl~ined e ar lie r (Sec tion 5. 3 .7, p.43) 

thi s wa s not how the res e a rche r u s e d th i s qu e stionnaire. 

Tv.JO pupils ( XA02 Cllld XAO·4 ) wer·e o\l~f-t ly pl eas e d I~ itll 

the ir progres ~ in mat he ma ti c s ( the ir- o wn assessment)~ 

Both t hose pup i l s h.:.~ d po . .:i itive IlplL vd lues~ Some o 'f the i r 

pe r s on a lity factors a nd ~ttitude factor - will now bD 

E x ~ mined by u s i.ng t h p r esult s a t t il atti tud~ 

quest ionn a iro (Ta bl e 6). Both p u pil s ' scor'e~ (O, ~~:; 8 and 

0, 45 ) indicated tflat the pupil s w~ re more in trove l~ ted 

t t,an Rxtrovart2d, and more s o t ha n the group on aVR ra0 0 

(0, 5 1) • On e pupil ( XA02) wa s en t e rta inment orienta t e d 

(O~ 40) but the othe r was work or i en t a t e d (0, 55 ). Buth 

scor-eo 0,52 on t h e HD::2pende nt/lnde p e nd!:':'\nt WOr- kE'f'" i t _ in, 

which was s i mi lnr' t o thQ a v e ra ge o f the group (O,56)~ 

Of in t ere s t was t hat bo th had a liking 'f o r comput~ rs ~ nd 

f or m~thema ti c s compa r e d to t he gr'oup. Di s ap po i r, ti n g to 

the re~earcher WD tha t the 3 pup i 15 (9A02~ 9A03 nrld 

9A(5) who h t~ d nea at i'v' l? lI p l~ val ues ~ ~ ll :;,;. co r~ Q rJ high on 

thDir att itude to the SERGO s ys t e m. 



The r osults obtained from t he ~t titude ques tionnaire did 

not pr ese nt . cl edr pe rson a li t y t ype wit h r e g a rd to being 

e x t rove rt/introvert, wo rk or pl ay or i en t ated, or 

d ep~nd en t /i,ndep nd e nt work e r. The 'f iuld no t es , wh icil 

c a used the re =earche r t o invest iQ a te pp r 50n a li ty 'factor' 

see nl e d to indicate that pupil s less l i ~~ ~ l y t o Rsk 

que s tions in cl 5 5 (possibl y s h y , or 'f e : r'f ul o'f 

cr"itici s m) an d who we r e ha r-d working se mDd to ~rljoy 

working mos t on SERGO. A posi tive at t itudp t o ttle SERGO 

systom ( s e e Table 6), howe ver, did no t n e c e s s arily lea d 

to a n improve d pe r f ormarlc e in ~a themat ic s ex~minat ion ' . 

P rha ps thQ resEa rch~ r s hould have inve ~ t igated 

motiv3tion a l, Gmo t ion a l s t a t e or inhe r~nt tnat ll em ~ tic a l 

PD t ·ntial fa ctor" s , t'"i:\'the l'- tha n pe t'~ son ,," lity f a c t.ors , in 

sea~ching f or ~ p~og no ~ tic in s t~uinent to h e lp ide n ti "fy 

t hose pupil s mos t I i k Iy t o impr ove tho ir ma t hema tic s 

per f ormance i f they r e c e ive d x t r a l esson s on the SERGO 

s yst[.~m • 

In conclus ion, ttlen, the resQa rc~)er was un a bl ~ t o 

id e nti f y ~n y do"f inite per"s on a li t y "f a c to~s which could be 

u s ed to decid e wh t he r a pupil would be ne f i t f rom e x tra 

l esson s on the SERGO s y . t e m or no t . Such "fa c t ore , which 

rn a )" e xi s t , ~ re lik ~ ly to be clouded b y othe r- f a cto r s s uch 

a s motiv~tion~ e mo t ion a l sta t e a nd inhQre nt ma t hQ mJ tica l 

abi li ty . Th i s hypothe s i s i s th~rQf ore r e j e ct -d. 

6.2.8, B~r".i. r:t .. _..tj~~~ c meDl.." Of E-q,(ne PL!'Ei_1 s_ .. _~ hq_-Ip ol":":_..£:..~rt 

Ir1-Th...§' F~ ?,ga r:-_~11 

The purpose o f this a ssess men t o f t he se pupils wa s to t ry 

to find r easons f or th _ wid e rang e in " p i' v a lues ~cor~ d 

by ttle 16 pupil s wt,o too ~, p3 r t in t h~ investigat ion o f 

the f irs t hypothe s i s . When the r e5GJrche r Sy t Gut t o 
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measure the 3verage imprOV8ment "f''', 'his expectation was 

tha~ all pupils would improve, as any Dositive 

intervention such as extra lessons snoula cause a 

~ositive ou~corne, and that th~ std. (lev. H,)uia also ~~ 

small, e. g. 

and 40~, e ivin& a ~-td. dey. in the r0gion of 10:; . 

this was not the case the researcher ha( look~Q :or 

persona lity factors, which could explain the Inrse range 

of "p" va1.ues (see 6.2.7) . As ~his inve3tiga~ion N3S 

inconclusive, the researcher has used hls fielo. notes ... \na 

the observation of his own pupils ~o attempe to explain 

this phenomenon (see earlier reierenc3 in 6.1.2). 

XA02: 

XA03: 

(p = +7 ,25 /~ ) - Very quiet and qell r;l.::tnnered. 

Apologised to computer when h~ made a mistaie. 

Clearly enjoyed getting immediate i8ecioack (·n each 

input he madE:. Wor~ed out each question very 

carefully before entering riis answers . HE: sccid 

that the stE:P by stE:P layout of the worE 3S 

prE:sented by thE: SERGO program . -. '" n:=: .lpec. t!l.!rJ 

understand th~ work better and t~~t ween ne came 

to do similar examples in the exams (even in 

Novembe r) that he could rernem~er "('!1e lay,:;u"t :'tn(~ so 

do the sums. This, he said was especially so l.n 

analytic geometry and in calculus. 

pleased (.!loti va ted?) when he rece i 'led niB i>rogrc.s8 

report at tho end of each wee~. He a~so s~iG tha~ 

the program taugh~ him not to make so many s~upid 

(careless?) mistakes. 

(p = +13.0~) - An erratic workE:r with the highest 

IQ of all the pupils who received ex~ra less()ns. 

Norm211y askea questions in class, but when faced 

with tho SERGO program uhich requir8ci a reSF~ns~ 

from her for eden question, she .3.dmi t""Ged t.ha t, .=:ne 

copied in class, especially off the '. . J:'oara, .so as 
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XA05: 
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to cover up her lack of I)nders~a.nciing. unc:e Sfl";:; 

was forced to make responses nerseii, ~0 eacn 

SERGO syst.erJ ques'tion, che improvement in her w':'1'k 

and in her conficience was imm9diate~y eviden~ In 

class. Her year-~nd resul't supports the 

reSearC!ler IS view that:, the break-r.hr:)ugh trIa ~ thE: 

SERGO system caused in her maths, by for!~inE n3r 

to answer the qU68tions h~rself) r~sul~ed in a 

permanent improver:lent. The researcher, as 

teachE:r, did not icien-r.ify this cause of t18r pOOl.~ 

perform3nce in ma~h0matics in tIle f~riori of i8 

months that he taught her prior to the SERGO 

lessons. 

(p = +200,2%) - An 8xtr~mely quie~ ~upij. wno 

llever onC3 asked or answered a question in class 

prior to SERGO lessons. She W(,rl{ea extremeLY harei 

and quickly (uee Appendix 4 for her SERGO record). 

She said tha'~ she had been absent when c.::tl.CU.J.llS 

had been in~roduced In c~ass. After receiving 

SERGO lessons for 2\ it':. w weel:~s, she ~)egan 

increasingly to particiI)ate in classroom lessons. 

The individual instruction that she rec0iv9~ from 

SERGO and the using of a compu·:~r (s~e w~s ~rie 

only pupil who also did typing as a subjec~ ~nd 

had a speed of 45 w.p.m.) c~early were posi~ive 

factors. She characterises the s~y pupil W!lO 

wants 'to .Learn but without belng "seen Sne said 

that she could see the screun at night when she 

was lying in bed. However, s he may ha VB lea.en t 

more, had she asked for assis'tanc~ more often 

while receiving ex~ra iessons. 

(p = -13,9X) - Once this pupil made the decision 

that she no longer needed ~o improve ner previ ous 

year's matric results, har eifor~s on SERGO l~nd 
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9AO,+ : 
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s chool ~ t tend C r)C2) d e cline d . I~ e r di tf icul t i ~s In 

mat homa t i c r we r E , in t he res e a rcher ' s op~. n j. on, o·r 
J r~m di a l nature ~ a nd thoua t1 ~ l r 10 p ,' 

moti v ation ma y h d V E' c au ~ p.d h E' r- n e g i'tf..:i.ve II ~')II 

res ul t , he r i rnp rove me nt in r e cu i v i r19 ex t r a les 5 0r'1 3 

on SERGO m~y we ll st ill h ~ ve been ~ m~ ll a s S h l~ 

con s i s t e ntly de cl i n p d a i s t nnc ~ 'from t h~ 

r o s earc her (~S t tJ3 che r). Af t · r r e c e i vi.ng ~ l e r 

y e a r--- e nd !"'es u 1 t whic: h ~ Jas an F, comp '; F" e d t o i~l G 

the pre vious yea r , r h e sa id t hat wo r~ ( i n g on SERGO 

had m~de the di'!:fere nc f' . 

(p ~: -23,3%) - Appeared to ha ve r e a c hed an 

~ c ad mi c pl ~teau a t t h~ be g inning o f S t d.9. L~=y, 

homewDt- k s howe d littl e e ff ort. SERGO sho wed tllat 

hi s d iff icultios in mathclnatic ~ r e quir d ~emedi a l 

a s sis t. d nc e .. 

r e s ult o f a r vpr s e ir1 t he ~ 1 3wt horne Effec t , in 

tha t ~ s inc8 tlR was r e c e iving Qx t ~a le~50ns on 

SERGO he f e lt th . t he n ped no t work at hi s 

ma thema tic s bpC2u s e he woul d ~utomatic ~ 11 y d o 

be t t e r- " 

(p = -1,0%) - As wi t h 9A02, ha d th~ re be En no 

extra l~ssorl s o n SERGO i n the D"f fing tl I~Ol ,lld h'VE 

s t opped doin~ m~t h Ina tic s a s a s ubject afte r hi 

poor r esult in the Jun e u XJmin at ion. T h~ onl~1 

d i f f e rence in comme n t t o 9A02 i s that 9 A03 did no ~ 

a~ J~ any que stion s in cl as~ . 

(p = +5 ,6%) - A ha rd wor J~ er who ha d prE·vinu$ ly 

pas!5ed Std " g H. G. md tllem .:~tic s " 

that o f remcdi ~ tion. 

o p in i on that thi s pu p il ( \ 5 "f or" : :~02 ":(nd o ti-;e r·s ) 

t y p i fies t h e 9 F'wuP o f pup i l s WilD wDul d mo s t 

b e n ef i t f roln r Ec e iviflg e xtra I e 's on s on a d r ill-
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and-practice program such as SERGO. 

(p = -12, 6 ~';) - A similar pupil to SAO .. , but :1o:)t 

having as good an understanding of ma t.nema·t.iC~3. 

Extremely weak in trigoDometr.:,' but fair in 

algebra. For this reason she would also oeneflt 

greatly from regular SERGO les30ns. 

The remaining 8 pupils were not t.3.l;gh·c oy ~he resear·:;tler. 

Any similar commen~ary on these pupils would be less 

reliable than tJnat. m.9.oe a.Dove. H.)wev~r -r:.he reS821rcner 

feels that these remaining pupils could be classifi~d 

into 3 distinct categories as could the abovt~ pupils. 

These categories are: 

* Weak in mathematics pupils who are corrective 

instructional and not remeciial instruction&l cases 

(see Section 2.3, page 8); 

* Pupils who have lost confidence in the~r ma~llema~ical 

abili ty; 

* Pupils who are rem~dial ins t ructional cases. 

The let category includes pupils such as X~D2 ana 9A04. 

These pupils would beneiit from long-term extra lessons 

on the SERGO system. Teacher involvement WOUl..G be slight. 

The 2nd category includes pupils who have experienced 

problems such as: 

* a sufficiently long absence from schooi (XAU4); 

.~ a major emotional upset due to hOIT.'2 C irC!.lmS0anC~ 

(XA03l; 

.K a move from one province to another l8B02): 

* a lack of confidence to ask questions a t 3 cri~icai 

time in class (JA02). 
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The~e pupil ~ woul~ be n e fit f rom e xtra l~sson ~ in spe ci fi c 

a r eas , over 2 limited pe ~-iod of .. -
I •• l. me? , un t il thEcir' 

con f ide nc e rDturned~ Te~c h~r involvemon t du~irlg l e sson 

would dimini s h from a bout 2~% o f the lesson to nCJ mor2 

t ~) a n ttla t o 'f occas iona l ~ssis t ~nce ~ 

The 3rd cate gory includo~ pupil s S llCh a ~ XA05 a nd 9A02~ 

The r esearctler ' s e xpe ricncQ i s t ha t the t eache r rl - ed ~ to 

obs e rve t~li ~ ty pe of pupil ma king re~ ponses t o t ~l _ 

Af t e r D - hart whil e the t e a che r wi ll de t e ct the 

poin t o f brea ~~ dol~n (by r e pea t e d wron g r eS pOn C 2Q) whi ch i ~ 

cruci a l in remedial te~chi n gk It i essential thRt t he 

pupil does no t ge t a s s i s tanc e f rom the t e acher be'for e h~ 

give s hi s rDs pon se~ Q This i 5 o f t e n t he mi l!: taL e mi'ul _ 0',' 

the t eache r ine xpel r icnc e d in rQlnedi ~ l work I f tI H" 

teach~ r doe s of fe ~ 3 ssist~n c Q to he lp the pupil gl1t the 

righ t an s we r the pup i l beg i n ~ to g ue~~ the ri g ht a n s we r 

f rom the t e a che r' s in put ( Holt,1964). 

invo lve me n t may be a s much a e 3 0% o f time spen t on extra 

l e s s on S n Th i s i s s till I e 5 tf' ~n th o time r-oquired by 

rlorm n l r e medi a ti on l es50ns_ 

For the s 3 c a t e gor i e s o'f pupil .: r e qui lP'in g 8 x t ra I e. SOI1 S, 

t he r esearche r f ee l s t h~t: 

Fo l'~ the 1st c3te l"' g ory~ t ile- r· e-c':i lcul ~ted ,).ve l .... age 

improv~ment P = +17~1% wi th st~ndard d e via tion o f 22,5% 

( S92 p.46) i s the s o rt o'f imp r ove me nt arld range o f 

improve men t that he woul d e xpe ct afte r a t e rm o f Qx t r a 

les s on s . 

For t he 2nd category~ the r esea rc he r would expect a 

g i~ente r a ver g e ifnprove nlont, P, but ~ l a rg e F" 3tand a r d 

d e vi tion from t he mean. 

For t h~ 3rd c a t gory, the r ese3rcher would ~x~ec t the 



a v e r a ge inlprov e me nt, P , 0," s uch pupil t o de pe nd o n how 

y ff ct ive l y t hy twa chu r c a n ut i lise the SERGO y s t e m f or 

r e me dial purposes , a s we ll ~ ~ on tlDW gre at t h8 l e a rning 

di s ord r is o"f e .::!cil !:uch pupil . 

In conclu5iDn~ t he n, the r p e~rchc r f o u nd t ha t fl0t a ll 

pupils wea k i n mat hemat ics h ~v~ the sam~ l e Jrning 

di ~ o l- d e r s ( ~ee S~ctiDn 2~3, p~6), a nd t hat t he n ~ed s c "f 

each pupil shoul d f irst b_ ide nti f ied be for e a p r ogra mme 

o f ~xt ra l esson s i ~ be gun. The progra mme o f e x t r n l e~50n _ 

tha t the t a. che r pl a c e s the pupil i nto , needs t o f i t the 

c a t e gory of pupil as ide nti f i e d b y thu r-esea rc~lv r ea rl ie r 

in thi s s ect ion .. 

It n eed s to bQ me fltion e d ha r e tha t non e o f t h~~e pupil s 

f a ll in t o the c a t e gory o f n eed ing ad a pti v e in s truct i on 

(p .l 1 ), a s non e o f t he m have a n IQ bQlow 9 0. Of i n t~ reE t 

i s t!,at t he ran g e in lOs f or the 16 pupil s was 9 4 - 12~. 

wi t h a n ~ve r- a ae valuG o f 107. 

Finally, thR r-esea l'"-che lr- i t:: conv in c e d t" h~"t unl e s the 

pupil hims l"f as k s f or xtra 1 s sons and i s prcp~red t o 

work Jt th se l esson s a s a rl xtra a n d not i n pl~ce o "f 

homework, the pup i l wi ll no t ~ ucc eed a nd wi ll oen drop 

out . Thi s i 5 ~ubs tan tiated by t he t act t ha t thE: only 

liNo n r esponSE' to qu e~ tion 7 o f t he st r"uc "t ur"ed int:.£?rv .1.c- w 

qu e s tionnaire :: !;Do 'Iou mi s s your S::::I=<GO 1 :?ssons r?1I wa":;; f r-om 

the onl y pup il who did no t hims el"f volun tee r t o rec ~ ive 

e >:trct l eSS eH""i S , but who v-Jas ttvDluntec' r" l?d'! by h :i.= p~ r" en ts. 
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Th_ conclusions~ whic h f ollow, 5u lnma ~i5e t~le f indings o f 

thp r e seArch . It i . no ted t ha t the s a mpl os u bd in th~ 

qua rl t itAt ive a n a l ysis were s mcl ll~ a nd f or t his r e a s on 

t h e y we r e t riRngul a t e d with thp qunli tative ~n a l ys i 5 ( see 

SC?c t ion 4 .1 ). 

The f ir s t h~pothes i s , tha t the SERGO Senior Se conda ry 

systQm c ~n be u sed to improve thR examin ~tion pe r,:ormanc p 

in mathe mat ic s o f Qni.or secDnd ~ r-y pupil ~ wea~~ j, n 

m~ theln 3t ic s , t es t e d t rlJe. Th i s wa s <upporte d both by the 

qUQnt i tative (p~45 ) a nd th~ qu a li t ative (p.52) 

inve s ti g ations . 

Thi s t,y po t he s i s wa5 f ound to be y a lid~ not onl y f or the 

r ~searche r' s own sC~lool, but f or oth~r CED h ig h ~chool s 

in Eas t London (p.47'. Furttle rmore, evid e nc e was 'f oLlr,d 

to s upport tha t extra lass on s on the SERGO s y s tnm 

r ~sulted j, n a g rea t er improve me nt in ex a min -ltion 

per form a nc e , a te r m a ft~ r compl ~tin g a cou rse O"r e xtra 

lesso n 5 than i mmediate ly Ed:ter s uch a COLt I'"" s. e D"i~ e>ttra 

lesson s , f Dr" pupil s "f r""om t h E' r- esEa.r"che r "' s Ol~n s c h ool 

( p. 49) • 

ThE! 5 cond h y pot.h C?s l. .3- , t.h ~.·t t h e SERGO s ,'ste m can bQ u'5ed 

a s a s t~nd-a lone j. n s t rum nt o f reme dia ti on in ma t hemcltic ~ 

f or senio r 5ecorld a ry ~ tuden t s we a k i fl mat he m{\t ic , te s t e d 

not tr ue (p.~B). 
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At s ome stQge ~ 211 pup i l s wea k if1 nl ~ tt1emd~ ic ~ , n eed e d 

a~sistance to a gre~t8r or l e5~or e xte nt in und e rstnndin g 

t h~ m, t t, matic s ~ s presbnte d by t hu SERGO sys tem ~ 

n s si£tance was QI $o r quire d wi t h the man ~gem~nt progr"a m, 

which W"S t o be e xpe cte d. Howuver, mo~e o"i t e r) t tlqn r"lot, 

pupil s we r E' a ble to compl e t e a ch e ::t. r~ d les- on V-Jithout 

any ass istan c e f r"om the r esearche lr • 

In s u f"fi ci rl t e vid e nc G wa s "I:ound t o ac:cept or reject t he 

t hi nJ hy po t hesis , that , ti ll? SERGO s y s t e m c <> n b E" u sed b:1 

bet t e r ability pup i l s to improve the ir" und e r s t a nding o f 

nl a thematic s~ part icul a rl y at th~ Highe r Gr~de l e vel, in 

t he sen io r ~econda ry phase. 

l"he Action Rese arch met hod, used by ttle research~r, 

r esul t od in thi ~ inve st i gat ion. Though inconclus ive, tho 

j,nves t i"g at ion s u g g es t t wo possibi liti" es: 

* Ca n wea~, ~~ ~G . pupil s ~~c e i vu co r r nctive i ns t lruc t ion 

(p . 6) on t he SERGO sys t~m~; 

* Ca n H.G. pupil s in com~ined H.G./S.G. classes l ~~ ~n on 

the ir own u s ing t he SERGO 5y ~ tem whil e the taa c h r ~ 

teachin g th S.G. s e c tiorl o f t he cla 5 ? 

In s u ffi cient e vid e ncu ~as f ound to a cc e pt o~ ~ej ec t the 

f our th hypothesi s , that thl? SERGO s )'stDm can be ope ~ated 

s ucc e ssfu ll y b y pupil s wor king i n p~irs to improve thei~ 

unde ~s tanding o f ma the mat ic s (p.61). 

The SERGO s ys t e m, li ke n il d~ill-and -prRctice CAl i 

wr i tten f or individu~ l instruction. The r essQrche r WAS 

un ~1. b l Co to 'f irld a n y r e cD r d O"{ r" ' 5 a rch dDne on "l":he u s 0"1: 



such programs f or pupils workin g in p a irs . ThDu gh t.he 

f"C)s e c:4,!"'Ch e r f a vour'~) ~ li~' 'f ar, t h e u se o f tj-', e SEF~GO Sy :; ti2rTl 

f or individual ins t l~uction, t hp rese~ rcher observe d t ~la t 

s enior cecond a ry pupil s a t hi s ~ChDOl wore a ble to work 

tD :1 r- e a s onabl e e ::d: e nt, i n d e pE~T)den t ly ~ i n p a il""s . 

Wi'1 S in s u f 'fici en t c·vi d e nc to de tR J"'nlin e ho w ~ ucc: 's C:: ',' ul 

th _se pupil s w~rQ ~ t improving thei l'" und Qrstand i ng of 

math£~ma t.ics " HDweve r~ t h e r-e ar impo r t a n t f i n anci a l 

implications, i 'f t fli~ is t rue ~ 

The f i f th hypothesis ~ tha t t he d e gree t o which a pupi l 

will b e n e fit f rom xt r a les c on s on the SERGO s ys t m will 

depe nd on c e r t a i n pe r s on a lity fJ c tor s , wa ~ r e j e cted a s 

n o t t rue a s no s uch factors we r e e v i, d 'nt (p.62)~ l'he 

r e se-rc ho r conclude d 'th ~ t if ~uctl fac tor di d e xi s t , ttle n 

the y J r like l y to be cloude d by factors othe r tha n those 

o't P'~ I'''s o ll a l i ty. 

7.1" 6 : l n v ...?:~.i9 atiqD_[;LL .. lhl'Li!!),de RaD.9fLJLLIl!lpro>::'fi.if,eD"L .1Il, 

T!.1§'_,.,;~@..I,::J.~S, .... ,JLt .... f:H~~R:..t1.!L._~tbp __ F~ e..~ .. E;-.:..t'igd _~J.~.~tJ.:::.£_.J::: .~~"_l~.n..§, 

The wid e rang e in improve me nt S hDlfo,lf) by t lie pupils a t; a 

r esult o f r e c: iving approxima tel y ~qua l a moun ts o 'f 

tui tion on the SERGO s ys t em l e d t he r e s e a rchu r t o 

invest iga t thi s aspe ct 'f llrt.lieF'. Thi s wa s don e by mean s 

o f a s e ries o f brie·f c a s e studies o f the int~rn a l pupil s 

(p.64). As a I"'os ult o'f thi s in v s t ig a ti on, t he 

~esea~cher id Qnt i 'fi e d thre e dis t inc t c a tegori es into 

which the s e pupil coul d be p l a c e d Cp.68). F'u r 't hI::? I'-mo I"'e ~ 

tIl e pupil~ in e ach c a teg ory r eq Lli r e di ff Gren t t r Ga t me n t 

in ord p l'" to ma x im i se the e ffec t ive nE s o f r eceiv ing ex~ra 

l e5son ~ on the SERGO sy stem ~ 

The fj,rst ca t e ao r- y con i s t s o f pu pi l s who a ~e i n n e8~ o f 
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regul ~ r corre ct i v e in s t ruction (pub) in the cl as ~ room 

s itu;:t. ion. Un f ortunately, s uch fa c to r s a s cl ass s i= e , 

rt?me d i i;i 1 t e ac h ing a bi.lity o ·f t h e t.eD.ch r", a nd t lH? 

person~ li ty o f t he pu pil g r~at l y af "~ ec t whe t he r or no t 

S LICh a pu p il will join the ran '~s o f tho~e pupil ~ 

g E'n e r- a lly cl ~ss i ·f i ed b~ 1 t e a c:he r- s cos be i nl] lI un a bl e to do 

mathe mdtic s 11 
a "The r o s ea rch s how s that uch f1ea r "fa i l ing 

or f ailiflg pupil s be ne"fi t f rom r egular e xtra l s £ s on s on 

t he SERGO s y stem. Wi t h onl y a lit t l e a s i s t o nc e f r o m t he 

t e ac he r, CAl prog r am s S LIC h a e ttl~ SERGO sys t e m, ~ hould 

e n a bl e thi s c a t e gory of pupil to po s . 

The s econd c a t~gory i d e nti f i e d by the r 'seacher includes 

those who ~re norma ll y pas s ing pu p i1 5~ bu t whose ma rk ~ 

s uddonly d rDp~ SLICh pupil s do not ha v e a loa r"nin g 

di s orde r, but need a dd j" tion a l in s truc tion ifl a pa r t i c ul a r 

~ect i on of t he s y:ll a bu s to und e r s t a nd tha t section of 

wor ~: w~ll ~noug h to continue . 

w ri tt~n s pe c if icall y f or s uch 

Ma n y CAl prog r ~ms ore 

inst r"uc t i o n . The t eac h r 

involv _me nt ini t i a ll y may be hj" ~ h, but t his s hould 

d e creas _ ~ s t he pu pi l be gin s to g r a s p th2se particul ~ r 

ma the ma tic a l conc ~pt ~ . 

l"Me tt, i rd ca tegor-y id e n ti f i e d by t h e r~~ ea rche r include~ 

t hose in n eed o f r e me di a l i n st ruc ti on (p . 6). The p lJpil s 

who f ~ ll into thi s c a t Qgory d o t,a v e a ~eriou I i?i"1 rn i n (] 

di sOl~d er In ma them2 tic s , a nd need r e me di a l i n s tr-uctj"on~ 

Such pupil s ~ r~ not s low l earn ~ rs . Bugge ted guidel in e~ 

f or u s ing t he SERGO s y s tem f or ~uc h i n t ruc t ion 3 r e g i v l n 

in Cha p t ur 6 (p.69 ) . 



7.2: 

R commen da t ion s f or' pors ibl e a r8as o f f Lt rt he r r e s ed rch 

which a ri s e f rom the se f indings a r p a s "follows : 

7 . 2. 1 

7.2.4 

7~2 .5 

7~2.6 

7. 3 : 

The tea ting o f the validi t y of the f irs t 

hy pothe s i s f or a wide r popul a tion t han t he CED 

high ~ chools in Ea s t London. 

TI H? qu -=tnti t ativ8 t. · ;; tin~~ o·r Jeh e t hiF"d h y pCl t .hc s i . 

InvE·s ti.g E't ti.ng the two pcn ::.s i b i l i ti es s ugges t eci in 

S cti o n 7 . 1.3 (p . 72 ) . 

The qua ntita tive tee t ing of t he f our t h hypot t, e s i s 

Fur t he l'~ inve ti g o. t ion D l" t il !'? t llr-ee c_'t t: 8 (J(.")t'-i e~ of 

pupil s r e quirino ad di tion ~ l t a c hing. 

Ot h e r" me thod s o 't r"emed i a t..: ion . 

Thi s e v a lua tion o f tho SERGO Se nior 8 2condary sy ~ te(n was 

Ltnd e rta ke n b y the r e s e arc he r t o i nves tiga te whe t h r t hi ~ 

CAl p r ograln would be o f a s s i stanc e in te ~ching the wea ~ ~ 

m a t h~matic ~ pupil s a t t he researcher' ~ own s chool s o as 

to pa s s S~G. mathe ma t i c s in m~ tric. , . ....ne 

r e s e a rch s how t hat thi s i.s t rue , not onl y t or- pupil s f rom 

the res earc her' _ own ~chool, but a l s o for pu p il 

o t he r s c hoo ls ~ s we ll . 

A gre a t d e al 0"( time is need e d t o C0 r rj ou ~ a thorough 

in ve s tiga tion o·f a ny n e w t eac hj.n g ,id. I r. i c hope d th;;;t. 

thi s rese~ rch will he lp pr~cti s irl g te~che rs in d e ciding 

whe the r or not t o use a g ood CAl program, such ~s t ~)e 

SERGO s ys t e m, to i mprove t he ir teac hi ng o f wed!' std.8-10 

ma the m2 tic s pupil s . 
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Thi s i s A SO PQrate p~og~am l i nk e d to the wo~~, don e by 

Dach o f t he s tuden ts . 

the f ollm"inq' 

Thi s e na bles the t e a cher t.o do 

1. Re oi s t e r n e w p~pil s ; 2~ 

t he r pco r d o f pupil . ; 

Re~ d on 5 cre~n or p r int 

3. Cha nae the e x e rcis8 tha t t he pup i l i s doing Dr a bO Ltt 

to do; 

4. Chang e t he pa t h o f stud y be i ng und e rta ken by t he 

pupi I ; 

5. Ch~nge t he nor-nlS f or operc t ing i.ndividu a l l o~ ()rl ~ ; 

6. Erase Q pupil' s r e cordsh 

Li t of pa thF (ava ilabl e f or std. 10): 

lu Ent i r e sy ll a~u 5 (on e p~ t h pe r s t 3 nd a rd); 
~, Re v i s ion (on e path pe r stand~ rd) ; ..::. " 

5 . Beom try; 

6. Func t ion s a nd gra ph 

"7 ~ ~~;t at.i s tic 5 ~ 

2. Trigonome try; 

9. An a ly t ic a l Go ometry; 

10 . C;dculu ~ , 

11. Expon e nts ~nd log ~ . 
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~'AGE 2 
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~ 
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A TY2ICAL SERGO LE3S0N 

I~em 9410: Simple Trigonometrical Equations 

Screen A1: A user-friendly statement of introduction to t~8 

pupil, John, in this case. 

Screen T1: The first entry explains what this item is going 

to do, and that it fo11c·ws "Ghe worl: done in item 

9375 (not, in this case, the previous i"Gsm). 

The second entry i3 a reminder about reciprocal 

identities in calculations involving cot, sec & 
cosec; 

Tho third entr y is a user-friendly statement 

"Let's do a typical c.x:-m.,h,_" 

(Note that each entry is broug-:lt about by a 

suitable prompt e_g. the return key) 

Screen T2: 1st en~ry: the question as~ed in tie example 

which is about to be ,",orked out; 

2nd entry (n.b. brouch"G about by a prompt as 

described above): "First of all ,100.& at "the sign 

(-), (referring to the question), then d0cide in 

which qu.",drants "Ghe function (cos) nas "Lna"G sign" 

3rd entry: 

"S tep 1: cos is neg in the 3 rd .y, 4 th qu.QCrailT.S 

4th entry: 

"Step 2: A = 180 - ? or p = 18t) + ? 
No,", we express the the angles ill the relevant 

quadrants in terms of 180 - ? (2nd); 18:) + ? \31'01; 

and 360 - ? (4 th)." 

5th entry: Explanation of step 0 is 
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by what the user roust now do: "Complete step 2 by 

using your calcula~or to de~erroine the acu~e 

angle: 1st press 0.627 . then press the, cos key 

and read off the angle" 

At this point it is to be noted that all 

instructions given ~o the user are given b~low a 

solid line near the b~ttom of the scre~Il . vihun 

this 5th entry is given, ~he user, or pupii, is 

instructed as follows: 

"Try this, then give the answe:c ,~orr-=-ct, ~o 

dec:'roal place." 

At the saroe time the 13~ ques~ion mar8 iu 

replaced by a prompt sign 

(The user is now expected to leok up th6 vaLue of 

e using 11is calcula~or as explained in the 

instructions , and then to "type in the 2nd l;lU.;;.Q 

value & then -r,h'3 3rd quad value, l.f.:1.::re "the prompt 

moves to, aft.e:t" tile 1st answer is correc-:.:.ly gi VE:n. 

An incorrect anSi:-er results in tne US8r Dsillg told 

SO, ff. beine; instructt3d to pr,:.:ss thE; space ;)ar ana 

to try again; 

A correct answer is rew~rded with a user friendly 

cornm .. )nt sucn as "chat:.· s c.')rrec:t, Jonn ~" wnen the 

problem is comple~ed correctly. ) 

When the correct answers hav) been fil!~~ in. the 

2nd step looks as fo~lows: 

"St'9P 2: e ::: 180 - 51,2 or 18:) + 51 1 ~: " 

On pressing ~ne sp~ce bar, the followlne is aaci8ci 

on thE: screen: 



II Step 3; So Po = 1~8) [; or 231,2 

Finally we simpliiy the angle .. 

and on pressing ~he return key la varie~y of Keys 

are used as to promp~ th~ program a~oneJ 

presumably to teep the user on his toes) 
, . 

·t.nlS 

sentence is complo~cd! as well as the sum: 

" ...... and give t,he approximation 

B = 129 or 231 .1 

On pressing the prompt, the qu~stion, 3nd ~h~ 

working S~GPS r3main on screen for ~he UBer to 

check, together Hi th the new line 

"Let's do another examp:e.·' 

(whioh of course is =~rong motivation for tne pUPl~ 

to check this first worKea example!) 

The instructions. "Nnicn ~.re I a.s 
., 

USU':'i..l.. , ':ounc 

t,he solid line at the bot"t.om of 'the screen , ,:trt2 3S 

follows: "Pl'.3SS C to continue or B t..o p:..ge D3.CE: 

On pressing C, the screen is wipeci clean as 72 is repl&ceci 

with a new page of text" T3. T3 is aoout exampie 0 

example a reciprocal function is usea, C,.tnd t~n'2 e~:ampJ..e is 

y~orked through as before with the user hay ing to m::u{c 

res ponses and do calculations for ~he program to run. 

is also speeded up, -3.nd 3 diifer~nt cegree of .3.1~cur&cy .LS 

asked for. 

At the end of T3, on pressing C, T( apperrrs as foll ,)ws: 

"Do you want to look at the "theo~~y again ~e=Qre s t.al~tinG l:.he 

problems? 

Press Y for YES or N for ~O· 

This gives the pupil the opportunicy to work ~hr,)uch the 

theory again. 

On pressing N. the program continues with the fo:lowing: 

".John, in the 8xercise whiCh follows, He Hill b,~ solvil!g 

simple trigonometrical equations, 

In each case approximate the answer as requirac 



After the next prompt, the following is adc.ed: 

"In this exercise you must do 5 problems cc:rrer:·'L.':'Y" 

The next prompt brings up scr 8en P3, whicil has the scoreline 

as the headine: 

"Pro blem 1 : 0 correct 1:.;0 far. 

Under the underlined heading comes the 1st. 'lu.es-::'lon: 

"Use a calculat.or to find e ( [ 0 ; 38(j J. if sec tI .- ;;. ::::0" 

as well as the following: 

Step 1: sec is pos. in quadrantc anc: 

(n. b. is the prompt for the 1st answer. Unc(,,: this 1.8 

answered I the prompt will move t·o wherf--; -che nex-r., 2.n.:JWtSr is 

required) . 

The inEtructions (which are given a~ the tim~, be:ow tie 

solid line at the b~ttom of the scre8n) are as follows: 

"Gi ve the numbers of tile re1.evan-c. quaci.r':{nts. 

Type your answer, then press "tn8 . Return Kej'- ' 

Press ESC if you need help" 

If the escape l~y is now pressed, ~he fo~~owing is aisplay~d: 

"HELP : 2nd Ouad: Only sin and cosec pos. 

3rd Quad: Only tan ana cot pos. 

4th Quad: Only cos and sec pas. 

Press the space bar to continue or E to End" 

On complel:.ing step 1 correc'tly, the following is added t.() the 

screen: 

"S tep 2: B·· or 8 - 360 

At the same time the instructions read: 

"Use your calculator to determine the aeu:,,,, .,mg~e 

Give the answer correct ~o 2 dec. places 

Press ESC if you need help" 

The pupil must then calculate the value of ~ for whlcn 

seeD = 2.128 in the 1st quadl'ant, anc enter 'tile answoS!::. 

If the answer i~ correct, s~ep 2 ~herl yeads: 

"Step 2: e = 81,97 or B- = 360 " 
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And the user now has to enter his next ca~cuiated answer at 

this new prompt. 

If the answer 15 NOT correct, the ins~ructional se~tion 

displays: 

"No I 1.1ohn, that is not correct! 

Fress the space ba.r and try :tgain 

Fress ESC if you need assistance" 

When the space bar is now pressed ~he wrong answer is removed 

and is replaced by th", prompt . If the answer is wrl.)ng .3.gain, 

the instructional section displays: 

"No, John, that is not correct! 

Press the retu:erl key 'to find out:, the '20rrect answer 

And instruct.ions on how to contir,ue are gi ven at the same 

time. If th", 3lUn has not Deen completed, the U3er must 

continue wor~ing through the sum until it is comple~eQ) 

whether he has made an error or not. 

Unless the norms are altereci In the con~rol (or m~nagem8n·t; 

program, on3 wrong answer in tn~ ou~ means that tne Eurn will 

not be recorded as being answer8~ correctly. 

On pressing the space 'Dar, probl'3m 1 is clear8d ir<:rm trI O.:: 

screen and problem 2 appears, toguther with the SC0r&. ln 

the case of a wrong .::tHsner, the neading will read: 

"Problem 2: 0 correct so far " 

And so the program runs until th~ user has got ~ correc~, In 

which case the next item (cail~d lesson in th3 program) can 

be called up by pressing the required pronr-,t l~ey, (;r T,~1~ user 

ends his losson by pressing the E key. This E, fC'r EiJD, ~ey 

can be used to end the lesson at any time whils'c using th~ 

Sergo program. The progra.' en6s wi~h the items (or l~ssonsj 

completed by ~he user listed on the screen. (Unf0r~un3t8~Y if 
an item is not completed, no recora is kept. A 1.50. it is nc' 't 

possible to move to a new i ·sem. until the previous i~2m has 
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been completed). 

If, however, the user gets 3 sums incorr~ct in a row, the 

management progam sends l.he user DaCK 1.0 on 
"'I • • • 

~ar .Ll-3T lesson 

(in this case, back 1.0 8490, which is wor~ aovereo in S1.G . 8) 

which. according to tne Sergo system, needs to De revisea 

before returning to the working lesson (9410). 

informeci of this decision by ~he followi~lB message on tne 

screen: 

",John you have not done well enough in this ex·~r'::lse. 

Let us do some revision on a few exercises. 

you will do better next time! 

Press return to continue" 

• am sure chac 

On pressing return the use r is pre3entud with 8xer,~lse 8490 . 

On comple 'ting this exercisQ, ~hc ne:{t exercise in 

trigonometry is pr0sented. 
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P~e '65 

****************************************** 
* CENTRE FOR COMPUTER AIDED INSTRUCTION * 
" * 
* F'ROGRESS REPORT * 
****************************************** 

XA02 

DATE : PATH: IND : DESCR I PT ION IDONEICORRECTI TIME I GRAD 
------- ---- -----_._-- --------_ . . --------_._--.------------------------------------------
90-07- 19 : 5 ' 1 X4 10: 
90-07-20 : 

9(1-07--23 : 
90-07-24: 10 
90-07-25 : 
9(1- 07-26: 

90-(17 --27 : 
9 0-07- 30 : 

90-07-31 : 
90-08-01 : 
90-08-031 
90-08-15 

90-08-16 

90-08- 17 
9 

X415 : 
X420 ' 
X425 
X165 
X170 
X175 
X180 
X190 
X195 
X200! 

I X205: 
X2 15 1 
X2201 
X225J 
X2301 
X2351 
8260: 
8265: 
8270: 
8275: 
8295' 
8305 

90-08-20: 8310 

90-08-22 1 

90-08-23 : 
90-08-27: 
90-08-28 : 
90-08-29: 
90-08-301 0 

90-09-03 : 

8370 
8375 
8380 
X245 
X250 
X255 
X260 
X270, 
X295J 
X(l25: 
X030: 

: -.X 035J 
: X040: 
: X(J 45~ 

Ratio and proportion 
Proportionality theorems 
Similar triangles 
The theorem of Pythagoras 
Calculating function values 
Calculating limits 
Deri vative: Use of definition 
Derivative: Value at a point 
Gradient of a curve 
Rules of differentiation 
Tangents to curves 
Normal s to curves 
Rate of change 
Increasing /d ecreasing functions 
Maximum and minimum points 
Sketching functions 
Maxima and minima: Applications 
Slope and y-inte~cept of a line 
Gradient of a straight line 
Equation of straight line 1 
Equation of straight line 2 
Equation of a straight line 3 
Parallel , st~aight lines 
Perpendi cular straight lines 
Radius of a circle 
Equatjon of a circle 1 
EqLlat'ion of a circle 2 
Di~tance between two points 
The midpoint ' of a line segment 
Gradient of a straight line 
Par a llel and perpendicular linesl 
Equation of a straight line 
The circle, centre the origin 
Logarithmic function: Definition: 
Laws of loga~ithms 

Laws of logarithms: Applications: 
Laws of logarithms: Values I 
Test: Logarithms 1 

8 ' 
7 
5 
6 
6 
6 
8 
7 
9 
7 
9 
6 
8 
6 
6 

10 
8 
5 
8 
6 
5 

10 
5 
5 
5 
6 
5 
6 
5 

10 
7 
4 
6 
5 
8 
6 
6 

20 

5 
5 
5 
5 
5 
5 
5 
5 
7 
5 
5 
5 
5 
5 
5 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
1 
5 
5 
5 
5 
5 

17 

75 621. 
16s 71 I. 
i6s 
16s 
85 
3s 
35 

15$ 
45 

lOs 
125 
18s 
105 
125 
125 

1001. 
831. 
83" 
83" 
621. 
71" 
77" 
71" 
55:1. 
83" 
621. 
83" 
83" 

3s :* 30:1. 
75" 

100" 
62" 
83" 

100" 

195 
3s 

45 
7s 

13s 
45 

50" 
100" 
100:1. 
100:1. 

55 83" 
55 100" 

65s 83" 
155 100" 
27s 50" 
14s 71" 

139s 1* 12" 
8$: 83" 

14s :' 100" 
65'· 62" 
4s 83" 
9583:1. 

16m 85:1. 
--- ------------------ ------------------------------------------ ------------------
Number of exercises: 37 
Number of tests .... : 1 

Ave~age for exercises •• : 76" 
Average for tests .•.••. : 85" 
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****.************.,;.************************* * CENTRE FOR COMPUTER AIDED INSTRUCTION * 
* -. PROGRESS REPORT 

* 
* 

**************-M-*************************** 

XA03 
-------------------------------------------------------------------------------

DATE :PATH: HID : DESCR I PTI ON :nONE:CORRECT: TIME: GRAD 
------------- ---------------------------------------.---------------------------

9<)--07--17 : 

90-07-18: 
90-07-20: 
90-07-231 

90-07-25: 

90-07-26: 
90-07-271 

90-07-30' 

90-08-01 

90-08-06: 

90-08-07: 

90-08-08: 

90-08-09: 
90-08-11): 

90-08-13: 

o 

5 

8 

90-08-16: 10 

90-08-22: 

90-08-23: 

90-08-24: 
90-08-271 

90-08-29: 

9010: 
9015: 
X410: 
X415: 
X420: 
X4251 
8460: 
8465: 
8470: 
847~j: 

84851 
8490: 
8495: 
8500: 
9360: 
9365 
9370 
9~:'75 

9385 
9390 
9360 
93651 
9390: 
9395: 
9385: 
9395: 
9410: 
94151 
9420: 
9425: 
94351 
9440: 
94451 
X3701 
X3751 
9460: 
94651 
X1651 
X170 : 
Xi751 
X1S0: 
X190' 
X195 
X200 
X215 
X220 
X225 
X230, 
X235~ 

Quadratic eqtns: Substitution 
Test: Quadratic equations 1 
Ratio and proportion 
Proportionality theorems 
Similar triangles 
The theorem of Pythagoras 
Trigonometric ratios 1 
Trigonometric ratios 2 
Trigonometric functions 
Trigonometric e"pressions 
Right-angled triangles 1 
Simple trigon~~~tric equations 
Right-angled triangles 2 
A-ngl es of el evati on 1< depressi on 
Trigonometric ratios 
Trigonometric identities 1 
Trigonometric identities 2 
CalCUlations with the calculator: 
Reduction formu l ae 
CO-'rati os 
Trigonometric ratios 
Trigonometric identities 1 
Co-ratios 
Angles in other quadrants 
Reducti on f ormul Ole 
Angles in other quadrants 
Trigonometric equations 
Trigonometric equations 2 
Special angles 
SpeCial equations 
Graphs of trig functions 
The Area rule 
The Si ne rul e 1 
Graphs of trig functions 1 
Graphs of trig functions 2 
The Cosine rule 1 
The Cosine rule 2 
CalCUlating function values 
Calculating limits 
Derivative: Use of definition 
Derivative: Value at a point 
Gradi ent of a curve 
Rules of differentiation 
~angents to curves 
Rate of change 
Increasing/decreasing functions 
Ma:d mum and mi ni mum poi nt 5 

Sketching functions 
Maxima and minima: Applications 

5 
10 

8 ' 
8 

10 
5 
5 
6 
6 
8 
8 
7 
6 
6 
7 
7 
5 
6 
7 
3 
6 
6 
6 
3 
5 
5 
7 
5 
9 
8 
7 
9 
5 
7 
6 
6 
5 
6 
5 
7 
6 
5 

10 
7 
7 
6 
8 
6 

10 

5 
7 
7 
5 
6 
5 
5 
5 
6 
5 
5 
5 
~ 
.J 

5 
5 

5 
5 
(I 

5 
5 
5 
o 
5 
5 
5 
5 
5 
5 

7 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
5 
4 

22s 
-18m 
11s 
lOs 
lOs 
8s 

12s 
6s 
8s 
9s 

12s 
7s 

18s 
239 
7s 
2s 

125 
5s 
35 

100Y. 
70Y. 
8lY. 
62Y. 
60Y. 

100Y. 
1001. 
83t. 

100Y. 
62Y. 
62Y. 
71Y. 
83Y. 
83Y. 
71Y. 
71t. 

1001. 
83t. 
71t. 

575 '* 0% 
6s 831. 
26 83t. 
9s 83t. 

28s 
4s 
8s 

lOs 
255 
3s 
7s 
7s 
6s 

57s 
56 

12s 
135 I 

205 
28s 

25 
4s 
75 
45 
4s 
6s 
55 
25 

* Ot. 
lOOt. 
lOOt. 
71t. 

lOOt. 
55Y. 
62Y. 
71t. 
77t. 

lOOt. 
71t. 
83Y. 
83Y. 

100Y. 
83Y. 

100Y. 
71Y. 
83Y. 

100Y. 
50Y. 
71Y. 
71Y. 
83Y. 

7s 75t. 
7s 83Y. 
85 :* 20Y. 
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XA03 Progress Report cont'd. 

X220: Increasing/decreasing funch ons 0-
J 5 5s lOO'l. 

4 9160: The remainder theorem 7 5 7s 71'l. 
90-08-30: 9165: The factor theorem 5 5 115 100'l. 

9170 Factor theorem: Factorisation 7 5 2Bs 71'l. 
9(1-08-31 : 9175 Factor theorem: Applications B 5 4s 62'l. 

9185 Surds 5 5 45 100'l. 
9190 Sl.lrds: Comparing e;<pressi ons 6 5 75 83'l. 
9195 Surds: Multiply and divide 5 5 45 1007-
9200 Surds: Add and subtract 6 5 115 837-
9205: Surds: Rationalisation 5 ~ 

. J 125 1001. 
90-09-04 92151 Laws of- exponents 7 5 45 711. 

9220: Eqtns with rational e:< ponents 1 7 5 55 711. 
9225: Eqtns with rati ona! exponents 2 5 5 18s 100'l. 
9230: E:"ponential equations 1 7 5 7s 711. 

-------------------------------------------- ---------- --------------------------
Number of exercises: 62 
Number of tests •. •• : 1 

Average for e>:ercises .. : 78'l. 
Average for tests .•..•• : 70'l. 
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****************************************** 
* CENTRE FOR COMPUTER AIDED INSTRUCTION * 
* 
* PROGRESS REPORT 

* 
* 

* .... **************************************** 
XA04 

---------_ .. _--------------------------------------------------------------------
DATE : PATH: IND : DESCRIF'TIoN : DONE I CORRECT 1 TIME: GRAD 

-------------------------------------------------------------------------------
90-07-17: <) 

90-07-18: 10 

90-07-19: 

90-07-23: 

90-07-24: 

90-07-25: 

90-07-26: 

90-07-31 

90-08-01 
90-08-06 9 

90-08-07: 

'10 ·-0 D'-O [J 

90-08-09 

90-08-13 
90-08-14: 
90-08-15: 

90-08-16: 
90-08-20: 
90-08-21 : 4 

9010:, Quadratic eqtns: Substitution 
9015: Test: Quadratic equations 1 
X165: Calculating function values 
X170: Calculating limits 
X175: Derivative: Use of definition 
X180: Derivative: Value at a point 
X190: Gradient of a CLtrVe 
X170: Calculating limits 
X175: Derivative: Use of definition 
X180: Derivative: Value at a point 
X190: Gradient of a CLtrVe 
X195: Rul es of di fferenti ati on 
X2001 
X2051 
X2151 
X220: 
X225f 
X2201 
X225: 
X220: 
X225 I 
X230: 
8260: 
8265: 

I 8270: 
8275: 
82951 
8~!'(l5 I 
8310' 
8370 
8375 
8380 
838~) 

Tangents to curves 
Normals to curves 
Rate of change 
Increasing/decreasing functions 
Maximum and minimum points 
Increasing/decreasing functions 
Maximum and minimum points 
Increasing/decreasing functions ' 
Maximum and minimum points 
Sketchi ng functi ons 
Slope and v-intercept of a line 
Gradient of a straight line 
Equation of straight line 1 
Equation of straight line 2 
Equati on o·f a strai ght line 3 
Parallel straight Jines 
Perpendicular straight Jines 
Radius of ' i ' circle 
EqLtation of a circle 
Equation of a circle 2 
PDintf..1i on a circle: ... 

6 
10 

6 
9 
9 
6 
4 

10 
8 
5 
6 
8 
7 
6 

10 
8 
4 
5 
6 
5 

10 
7 
6 
5 
6 
5 
7 
5 
5 ' 
7 
5 
b 
6 

X2~5 Di s tance Ilctwcen two points 9 
X250 The mi dpoi nt of a line segment: 6 
X255 Gradil-:nt of a straight line 8 
X260: Parallel and per-pendicular lines: 3 
X260: Parallel and perpendicular Jines: 10 
X270: Equation of a straight line 7 
X275: Intercepts on axes 9 
X280l Division of a line segment 3 
X250: The midpoint of a line segment 5 
X295: The circle, centre the origin 8 
9160: The remainder theorem 5 
9165: The factor theorem 5 

5 
6 
5 
5 
5 
5 
1 
5 
5 
5 
5 
5 
5 
5 
5 
5 
(I 

5 
2 
5 
5 
6 
5 
5 
6 
5 
5 
5 
5 
6 

.' •. 1 

5 
5 
I) 

5 

5 
o 
5 
5 
5 
5 

21s 83% 
15m 60% 
21s 83% 

15 551. 
9s 55% 
5s 83% 
8s * 12% 
2$ 50% 
9s 62r. 

155 1007-
2s 831. 
26 627. 
9s 717-

14s 83% 
5s 507-
2s 62r. 

235:* 01.. 
36 : 1001.. 

lOs 1* 161. 
3s 1007-
7s 501. 
55 851. 
25 837-
6s 1007-
7s 1007-
5s 100% 
4s 717-
6s 1007-
6s 100% 
Is 
3s 
3s ., 
... I!i.~ 

66 
9s 

11$ 
40s 
19s 

857-
1001. 

B3% 
[l3% 
55/. 
831. 
621. 

* 0% 
501. 

635 * 211. 
55 551. 

915 * 0% 
85 1007-
1 s. I' 62r. 
6s I 100% 

15s : 100% 
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XA04 Progre s s Report con'd. 

91701 Factor theorem: Factorisation 7 5 325 71% 
90-08-22l 9175: Factor theorem: Applications 8 0" 4s 621. .., 

9185: Surds 5 5 4s 100% 
9190: Surds: Comparing e:·:pressi ons 5 5 lOs 100% 
91951 Surds: MLllti pI Y and divide 6 5 35 83% 
9200: Surds: Add and subtract 5 ~ lOs 100% .., 

90-08-23: 92051 Surds: Hationalisation 6 5 2s 83% 
9215: Laws of e:<ponents 9 5 4s 55Y. 
9220 Eqtns with rati onal e:< ponents 1 8 5 35 62i: 
9225 Eqtns with rational exponents 2 6 5 4s 83Y. 

90-08- 27 9230 Exponential equations 1 6 5 6s 83Y. 
9235 E':ponential equations 2 7 • 5 8s 71% 
X025 LogarithmLc function: Oef i niti on 5 5 3s • 100Y. • 
X030 Laws of logarithms .. 0 145 : .)f- OY. , " 
X025 Logari thmi c function: Defi n it i on 6 c-.., 3s 83Y. 

90-08- 28 X030 Laws of logarithms 4 1 125 * 12X 
X(J25 , Logari thmi c function: Definition 5 5 46 100Y. 
X030: La\>Js of logarithms 8 5 65 621. 
X(J35l Laws of logarithms: AppJi cati ons 4 1 195 * 12i: 
X0251 Logarithmic f uncti on: Oefiniti on 7 6 55 851. 
X030: Laws of logar; thms 6 5 25 83Y. 
X035: Laws of logarithms: Applications 6 5 65 83% 
X040: Laws of logarithms: Values 8 5 35 62Y. 

90-08-29: 0 X045: Test: Logarithms 1 20 14 15m 70Y. 
X(l55: Logar; thmi c equations I 5 5 4s 100Y. 

90-09-04: 5 9275: Midpoint chord ~~ centre circle 6 5 40s 83Y. 
9280: Perpendicular bisector of chord 12 7 2s 58Y. 

90-09-05: 9285: Angles at centre and at circle 7 5 4s 71Y. 
9290: Angles in a semi ci rcl e 8 6 365 75% 
9295: Angles in the same segment 10 6 35 bOY. 
9305: Cyclic quad: Opposite angles 8 7 25 8n 
9310J E:-:teri or angle of a cyc! i c quae! 10 5 7s 50% 

------------------------.~------------------------------------------------------

Number of exer-cises: 75 Average for e>!er-cises .. : 70Y. 
Number of tests ••.. : 2 Average for tests ...... : 65Y. 
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****************************************** 
* CENTRE FOR COMPUTER AIDED INSTRUCTION * 
* 
* PROGRESS REPORT 

* 
* 

****************************************** 

XA05 
------------------------------------------_._-----------_._----------------------

DATE : PATH lIND : DESCR! PTI ON : DONE:CORRECT: TIME : GRAD 
--------------------------------------------------------------------------------
90-07-26: I) 

90-07-27: 

90-07-3(1: 

90-08-01 8 

90-08-02 
90-08-06, 

90-08-07: 

90-08-08: 

90-08-09: 

90-08-10: 

90-08-15: 

90-08-16 : 
90-·08-27' 10 

90-08-28 

90-08-30: 
90-09-04: 

o 

X410: 
X4151 
X4201 
X4251 
X431~: 

X430: 
8460: 
8465 
8470 
8475 
8485 
8490 
8495 
9360 
8460 
8465 
8470 

I 8475 
8485 
8460 
8465": 
8470: 
84751 
8490] 
8495: 
9360: 
93651 
9370: 
9360] 
9410: 
9420: 
9425: 
9435: 
9440: 
X1651 
X170' 
X165 
X 17(1 
X175 
X 180 
XI90 
XI95 
X200 
X205 
X215: 
X2201 
X2251 
X230: 
X030: 

Ratio and proportion 
Pr-oportionality theor-ems 
Similar triangles 
The theorem of Pythagor-as 
Test: Geometry 
Test: Geometr-y 
Trigonometric ratios I 
T~igonDmet~ic ratios 2 
Trigonometr-ic functions 
Tri gonometri c e>:pressi ens 
Right-angled triangles 1 
Simple tr-igonometric equations 
Right-angled triangles 2 
Trigonometr-ic ratios 
Trigonometric r-atios I 
Trigonometr-ic ratios 2 
Trigonometric functions 
Trigonometric expressions 
Right-angled ·triangles 1 
Tr-igonometr-ic ratios 1 
Trigonometr·ic ratios 2 
Tr-igononletdc functions 
Trigonometric expressions 
Simple trigonometric equations 
Right-angled triangles 2 
Trigonometric r-atios 
Trigonometric identities 1 
Tr-igono~~tr-ic identities 2 
Trigonometric ratios 
Tr-igonometr-ic equations 1 
Spec! al angl es 
Special equations 
Graphs of trig functions 
The Ar-ea rule 
Calculating function values 
Calculating limits 
Calculating function values 
Calculating limits 
Der-ivative: Use of definition 
Derivative: Value at a point 
Gradient of a curve 
Rules of differentiation 
Tangents to cur-ves 
Normals to curves 
Rate of change 
Increasing/decreasing functions 
Maximum and minimum points 
Sketching functions 
Laws of logar-ithm5 

5 
6 

12 
6 ' 

1(1 
10 

6 
5 
6 
6 
9 
7 
6 
3 
6 

10 
6 
6 
5 
5 
9 
7 
7 
7 
6 
5 
6 
4 
6 
6 

10 
7 
7 
5 
7 
3 
8 
5 
8 
6 
6 
8 
8 
9 

12 
5 

II 
8 
B 

5 
5 
6 
5 
1 
7 
5 
5 
5 
5 
5 
5 
1 
(I 

5 
5 
5 
5 
(I 

5 
e 
.J 

5 
e -, 
5 
5 

1 
5 
5 
~ 
.J 

5 
5 
5 
5 
o 
5 
5 
5 
5 
5 
5 
5 
5 
7 
5 
5 
6 
6 

185 1001. 
325 831. 
125 501. 

75 831-
18m :* 101. 
27m 701-

Bs ' I 831. 
185 1001-
155 831-
135 831-
185 551. 
75 711-

445:* 81-
60s 1* 

75 
105 
55 

01. 
83% 
50/. 
83% 
83% lis 

715 1* 0% 

235 

8s 1 100% 
55% 
71% 
711. 
711. 
831. 

95 
35 
85 
3s 

1
_, 
~s 

65 
225 :* 
285 
lis 
5s 

175 
59 

145 
195 

100% 
83% 
121. 
83;' 
831-
501. 
711-
71% 

100% 
71% 

376 * 01-
16s 621. 
25 1001. 
25 621-

205 831-
65 831. 
25 621-
65 621. 

1 (Is 55% 
15 581-
6s 10(1% 

145 · . 45i. 
4s 75% 
35 75% 
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XA05 Progress Report con'd. 

X035: Laws of J ogari thms: Applications' £, 5 3s 83% 
X040: Laws of logarithms: Values 6 ~ 

,J 5s 83% 
X045: Test: Logarithms 1 20 13 14m 651. 
X050: Logar'i thms: Changing the base 5 5 235 1001. 

90-09-05: X0551 Logarithmic,.quations 1 6 5 3s 83% 
92(10: Surds: Add and subtract 7 6 6s 85% 
9210:' Test: Surds 20 11 28m i* 551. 

90-09-06: 5 9275: ~li dpoi nt chord 8( centre circle S 7 4s sn 
-------------------------------------------------------------------------------------
Number of exercises: 
Number of tests ..•. : 

53 "Average for e:<ercises .... : 70% 
4 Average for tests .....• : 50'l. 
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***·JHf·***************-W·*******************,,·* 
.~ CENTRE FOR COMPUTER A I DED I NSTRUCTI ON * 
* •• PROGRESS REPORT 

* 
* 

*************************iI'*********'*******' 
9A02 

DATE : PATH lIND : DESCRIPTION J DONE J CORRECT J TI~IE J GRAD 

90-07-19: 
90-07-25: 

90-08-06: 
90-08-091 

90-08-20: 

90-08-221 
90-08-23~ 

90-08-27: 
90-08-301 

90-09-031 

90-09-06: 

8 8460: Trigonometr-ic ratios 1 
8465: Trigonometric ratios 2 
8470: Trigonometric functions 
8470: Tri gonometri c functi ons 
8475: Tr-igonometric e:<pressions 
8485: Right-angled triangles 1 
8490: Simple trigonometric equations 
8495: Right-angled triangles 2 
9435: Graphs of trig functions 
9440: The Area rule 

1 94451 The Sine ~ule 1 
9460: The Cosine rule 1 

o 8505: Test: Trigonometry 2 
93801 Test: Basic trigonometry 
9405: Test: TriRo~Dmetric ratios 
9185: Surds 
9190: Surds: Comparing e>!pressions 
9195: Surds: Multiply and divide 
9200: Surds: Add and subtract 

8 
5 
3 
6 

11 
8 
6 

3 
8 
9 
7 

10 
10 
10 

8 
9 
7 
7 

Number of exercises: 16 Aver~lge for e;{erc:ises .. : 50% 
Average for tests •••.•• : 401. Number of tests ..•• : 

5 
5 
o 
5 
3 
4 
5 
o 
<) 

5 
5 
5 
3 
4 
5 
5 
5 
5 

6s 621. 
22s : 1001. 
225 1* 01. 

4s 831. 
3s :* 131. 

465 I if' 251. 
lOs 831. 

2255 1* 0% 
47s J* 01. 
135 621. 
365 551. 
165 711. 
44m 1* 301. 
12m J* 401. 
.16m 1* 501. 
35 1 621. 

lOs 551. 
85 711. 

17s 711. 



DATE :PATH: IND 
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********-¥·*********if·***********.w·i(·********** 
" CENTRE FOR' COMPUTER AIDED INSTRUCTION " 

* * ',. PROGRESS HEPORT " 
ii·****************iI·**it·********************* 

9A03 

, DESCR I PTI ON :DONE:CORRECT: , TIME , GRAD , 
-_. __ .. _.---- ---------- .... ------------------_.-.----------------.. -------.----------------------

90-07--18 : 8 8460: Trigonometric ratios 1 3 0 865 :* 01. 
90-07-20: 8460: Trigonometric rati os 1 7 5 145 71% 

8465: Trigonometric rati os 2 3 0 3.125 :" 0% 
8460: Tri gonometri c ratios 1 6 5 8s 83% 

90-07-23' 8465: Tr i gonometri c ratios 2 11 5 Bs 45% 
90-08-01 8470: Trigonometric functions 6 <-

" 55 83% 
90-08-08 8475: Trigonometric e:<pressi ons 5 5 345 100% 
90-08-10 9435: Graphs of trig functions <-

" 5 265 , 1001. 
90-08-15 9440: The Area rule 7 5 115 711. 
90-08-17 9445: The Sine rule 1 3 0 775 * 01. 
90-08-24 9445: The Sine rule 1 5 5 475 100% 
90-09-04 (I 9185: Surds 5 5 45 100% 

9190: Surds: Comparing e:{pressi ons 5 5 195 100% 
90-09-05: 9195: Surds: Multi pJ y and divide 10 6 25 60% 

9200: Surds: Add and subtract 9 5 .125 551. 
---_._-----------------------------_._------------------.--------------------------
Number o'f E.'Herci ses: 15 Average for e:<erc ises .. : 64% 
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***************************************if'** * CENTRE FOR COMPUTER A I DED I NSTRUCTI ON * 
* * 
* PROGRESS REPORT * 
****************************************** 

9A04 
---------_._----...,.------_. _-------------.--------.--------------------_._----------------

DATE DESCR I PTI ON :DONE:CORRECT: TIME: GRAD 

90-07-17: 

90-07-19: 

90-07--24 : 

90-07-27' 

90-(17-31 
90-08-07 
90-08-09 

90-08-14 

90-08-16: 
90-0B-21 : 

90-08-23: 

90-08-28: 

90-08-29: 
C10-{)B-31 : 

o 

8 

I) 

80151 
8020: 
80301 
8040: 
8460: 
8465: 
8470: 
84751 
8460: 
84651 
8470: 
84751 
84851 
8490: 
84951 
93601 
93651 
9375 1 

9385 
9390 
9435 
9440 
9445 
9450 
9460 
9465 
9185 
9190 
9195 
9200 

Products! Quadratic expressions 
Test: Linea~ exp~e5sions 

Common facto~s 2 
Test: Facto~isation 1 
T~igonomet~ic ~atios 1 
T~igonomet~ic ratios 2 
T~igonomet~ic functions 
Tri gonometri c e:{pressi ons 
Trigonomet~ic ~atios 1 
Trigonometric ~atios 2 
Trigonomet~ic functions 
Trigonometric e.p~essions 
Right-angled t~iangles 1 
Simple trigonometric equations 
Right-angled t~iangles 2 
Trigonometric ratios 
Trigonometric identities 1 
Calculations with the calculator: 
Reduction fo~mulae 
Co-ratios 
Graphs of trig functions 
The Area rule 
The Sine rule 1 
The Si ne . nIl e 2 
The Cosine rule 1 
The Cosine rule 2 
Surds 
Surds: Comparing expressions 
Surds: Multiply and divide 
Surds : Add and subtract 

., , 

7 
10 
6 

10 
9 
6 

10 
4 
7 
6 
7 
6 
9 
7 
4 
7 
7 
6 
6 
4 

10 
5 
5 
7 
5 
"1 
5 
(, 

5 
6 

Number of exercises: 28 
Number- of "tests .... : 2 

Average for e!{erci ses .. : 72"/' 
Average for tests .•..•. : 70X 

5 
6 
5 
B 
~ 
.J 

5 
5 
1 
5 
5 
5 
5 
8 
6 
1 
5 
5 
5 
5 
1 
5 
5 
5 
5 
~ 

"' 5 
~ 
.J 

5 
5 

155 71X 
19m 6(1X 
55 831. 

1 (tm 80X 
75 55X 

15s 83X 
25 501. 
55 :* ' In 
Bs 71X 
55 I 831. 
75 71X 

lOs 83X 
16s 88X 
7s 85X 

89s * . In 
185 71 X 
65 71X 
55 83Y. 
3s 83X 

545 :* 12'l. 
3s SOY. 
5s 10CtX 
Bs 100X 

35s 71 X 
lOs 100X 
8s 71X 
4s 100X 
85 83X 
4s 100X 

135 831. 
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****.************************************** * CENTRE FOR COMPUTER A I DED I NSTRUCTI ON " 

* 
* PROGRESS REPORT * 

" 
*********.**.******************************* 

9A05 

DATE : PATH: IND : DESCR I PTI ON :DONE:CORRECT: TIME: GRAD 

90-07-17: 

90-07-19: 

90-07-24] 

90-07-27: 

90-07-31 ' 
90-08-07 
90-08-09 

90-08-14 

9(1-08-16 
90-08-21 : 

90-08-23: 

90-08-28: 

90-08-29: 
90-08-31 : 

(I 

8 

o 

8015: Pr-oduci:s:. Ql\adratic e:-:pr-essions 
8020: Test: Linear expressions 
80.30 I Common factors 2 
8040: Test: Factorisation 1 
846(': Tr i gonometri c rat! as 1 
84651 Trigonometric ratios 2 
8470: Trigonometric functions 
8475: Tri gonometri c e:<pressi ons 
8460: Tri gonometri c rati as 1 
8465: Trigonometric ratios 2 
B470: Trigonometric functions 
8475: Tri gonometr i C e:~pt"'essi ans 
8485: Right-angled triangles 1 
8490: Simple trigonometric equations 
8495: Right-angled triangles 2 

I 9360: Trigonometric ratios 
9365: Trigonometric identities 1 
9375: Calculations with the calculator: 
93B5: Reduct! on formul ae 
9390: Co-ratios 
9435: Graphs of trig functions 
9440: The Area rule 
9445: The Sine rule 1 
9450: The Sine rule 2 
9460: The Cosine rule 1 
9465: The Cosine rule 2 
9185: Surds 
9190: Surds: Comparing expressions 
9195: Surds: Multiply and divide 
9200: Surds: Add and subtract 

, , ., , 

7 ' 
10 
6 

10 
9 
b 

10 
4 
7 
6 
7 
b 
9 
7 
4 
7 
7 
b 
6 
4 

10 
c 
.J 

5 
7 
5 
7 
5 
b 
5 
6 

Number of exerei SE'S: 2B 
Number of tests .... : 2 

Average for e:<ercises .. : 72Y. 
Average for tests .•.••• : 701. 

5 
b 
5 
8 
5 
5 
5 
1 
5 
5 
5 
5 
8 
6 
1 
5 
5 
5 
5 
1 
5 . J 

5 
5 
5 
5 
5 
5 
5 
5 
5 

155 711. 
1 [1m 601. 
55 831. 

10m 801. 
75 551. 

155 831. 
25, 501. 
551* '121. 
85 711. 
55 831. 
75 711. 

105' 831. 
165 B81. 
75 851. 

895 " . 121. 
185 711. 
65 711. 
55 831. 
35 831. 

545 "* 121. 
35 501. 
55 1001. 
85 1001. 

355 711. 
105 1001. 
85 71 Y. 
45 1001. 
85 831. 
45 100Y. 

135 83Y. 
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**H·"*H·*""*"""""H·"~· ~·"**""H·*""****"H·*~·" 
., CENTRE FOR COMPUTER A IDED I NSTRUCTl ON " 

* 
" PROGRESS REPORT " 

" ***************i(·******if'*****·********·****** 
BA02 

DATE lPATH: IND : DESCR I PTI ON : DONE: CORRECT: TIME : GRAD 

90-07-17: <) 8000: Products: Linear e:-:pressi cns 1 6 5 19s 83'l. 
'70-07-19 : 8260: Slope and y-intercept of a line 6 5 3s 83'l. 
90-07-24: 8265: Gradi ent of a straight line 6 5 12s 83% 

8270: Equati on of straight line 1 8 5 8s 621. 
82751 Equation of straight line 2 5 o· 8s 100'l. .J 

8280: Test: Straight lines 1 10 9 11m • 90'l. 
8285: Points on a straight line 1 5 • ~ Bs 100'l. oJ 

90-07-31 8290: Points on a straight J i ne 2 5 5 9s 100'l. 
82951 Equation of a straight line 3 12 5 3s 41'l. 
8300: Test: Straight lines 2 10 8 6m 80'l. 
83051 Parall el straight 1 ines <: 

oJ 5 14s 100'l. 
1 8020: Test: Li near e}: pressi ons 10 7 22m 70'l. 

90-08-(0 : 8030: Common factors " 7 ~ 5s 71'l. ~ oJ 

8040: Test: Factori sati on 1 1(1 B 13m BO'l. 
· 8045: Di fference of squares 7 5 4s 71'l. 

90-08-14: 80551 Factorising trinomials 2 I> 5 13s 831. 
8065: Test: Factorisation " .10 9 14m 90'l. ~ 

8085: Algebraic fractions: Simplify 2 5 ~ 
..J 18s lOOt. 

90-08-11>: 80901 Test: Algebraic fractions 1 20 13 .16m 65'l. 
9CI-('8-21 : 8115 : Fractions: ~lultipJ y and divide 9 5 lOs 551. 

81251 Alg fracti ons: Add/subtract ., 
·0' 6 5 205 • 83'l. 

8130: Test: Algebraic fractions ., 
10 8 21m 80'l. ~, 

90- 08-23: 8145: Li near equations 3 7 5 17s 71'l. 
81501 Test: Linear equations 10 8 21m 80% 

90-08-24: 8155: Quadratic equations 9 5 7s 55'l. 
8165: Test: Quadratic equations 1(1 7 17m 70'l. 

90-09-04: 0 8460: Trigonometric ratios 1 9 5 6s 55'l. 
8465: Tri gonometri c ratios " r 5 Il>s 100'l. ~ .1 

8470: Trigonometric functions 3 0 15s " O'l. 
---------.~----.. --.---.---.-.-.---------------.. ------------------_. ------------------------
Number of E?}:erci ses: 20 Average for exercises .. : 74'l. 
Number of tests ..•. : 9 Average for tests •••.• . : 78% 
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***** .... **************.JC.i(.******************** 
* CENTRE FOR COMPUTER AIDED INSTRUCTION * 
* 
* PROGRESS REPORT * 

* 
**·****************iI·*********************** 

8A04 

DATE :PATH: IND : DESCR I PTI ON :DONE:CORRECT: TIME: GRAD 
----------------_._..,..-_.--------------------_._--------------------------_._-----------
90-07-20: 0 8260: Slope and y-intercept of a line 

8265: Gradient of a straight line 
90-07-26: 8265: Gradient of a straight line 
90-07-27: 8270: Equation of straight line 1 

, 8260: Slope and y-intercept of a line 
8265: Gradien~ ' 6f a straight line 

90-08-03: 8270: Equation o'f straight line 1 
8275: Equation of straight line 2 
8280: Test: Straight lines 1 

90-08-04: 8285: Points on a straight line 1 
8290: Points on a straight line 2 

90-08-07 8295: Equation of a straight line 3 
I 8295: Equation of a straight line 3 

8300: Test: Straight lines 2 
8285: Points on a straight line 1 

90-08-10 8290: Points on a straight line 2 
8295: Equation of a straight line 3 
8300: Test: Straight lines 2 
8305: Parallel straight lines 

90-0B-14 8310: Perpendicular straight lines 
8315) Test: Straight lines 3 
8315: Test: Straight lines 3 

90-08-17 8320: TOlD linear eqtns: Graphic soln 
8325: Two linear eqtns: Algebraic 

90-08-28 1 8015: Products: Quadrati c expressi ons 
8020: Test: Li near e,·:pressi ons 

90-08-29 0 8460: Trigonometric ratios 1 
8465: Trigonometric ratios 2 

90-08-30 8470: Trigonometric functions 
8475: Trigonometric expressions 

90-08-31 8460: Trigonometric ratios 1 
8465: Trigonometric ratios 2 
8470: Trigonometric functions 

90-09-04 8475: Tri gonometri c e}:pressi ons 

7 
5 

11 
3 
6 
8 
8 
9 

10 
7 
9 
3 
5 

10 
6 ' 
6 
6 

10 
5 

10 
10 
10 
5 

6 
10 
5 
7 
8 
3 
6 
5 
7 
3 

5 
o 
5 
o 
5 
5 
5 
5 
7 
5 
6 
o 
5 
5 
5 
5 
5 
8 
5 
7 
4 
7 
5 
o 
5 
7 
5 
5 
5 
o 
5 

5 
o 

5s 71 Y. 
355 :* 01-
7s 45Y. 

93s :* OY. 
2s 83!. 
5s 627. 
Bs 627. 
4s 55!. 
8m 70Y. 
3s 71 Y. 
55 66"1. 

46s * OY. 
95 100Y. 
7m * 50!. 
35 83Y. 
6s, 83Y. 
5s 83Y. 
4m 80Y. 
65 100Y. 

14s 70Y. 
9m :* 40Y. 
8m 70Y. 
45 I 100Y. 

265 : * 0;1, 
215 83"1. 
22m 70Y. 
lis 100Y. 
65 71/' 
25 62Y. 

113s * OY. 
lOs 83Y. 
13s 100Y. 
35 71 Y. 

665:* (II. 
-----------------------------------------------------------------------------------
Number o·f exerci ses: 28 
Number of tests •... : 6 

Average for e:,erci ses .. : 60% 
Average for tests ..••.. : 63Y. 
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****************************************** * CENTRE FOR COMPUTER AIDED INSTRUCTION * 
* * 
* PROGRESS REPORT * ****************************************** 
9B01 

DATE :PATH: IND : DESCRIPTION :DONE:CORRECT: · TIME: GRAD 

90-07-28: 

90-07-30 : 
90-07-31: 

90-08-05 
90-08-07 

90-08-14 

90-08-21 : 

90-08-25 : 

90-08-27: 

8 

o 

8460' 
8465 
8470 
8475 
8485 
8460 
8465 
8490 
9365 
9375 
9385 
9390 
9395 
9385 
9395 
9400 
9420, 
9420: 
9425: 
9405 : 

Trigonometric ratios 1 5 
Trigonometric ratios 2 8 
Trigonometric functions 6 
Trigonometric expressions 7 
Right-angled triangles 1 4 
Trigonometric ratios 1 7 
Trigonometric ratios 2 3 
Simple trigonometric equations 5 
Trigonometric identities 1 8 
Calculations with the calculator : 11 
Reduction formulae 7 
Co-ratios 3 
Angles in other quadrants 3 
Reduction formulae · 5 
Angles in other quadrants 6 
Function values of (360 + x) 7 
Special angles 4 
Special angles 6 
Special equations 11 
Test: Trigonometric ratios 10 

Number of exercises: 19 
Number of tests . ... : 1 

Average for exercises .. : 56% 
Average for tests . . .. .. : 70% 

5 
5 
5 
5 
o 
5 
o 
5 
5 
5 
6 
o 
o 
5 
5 
6 
o 
5 
5 
7 

13s 
4s 

11s : 
12s : 

122s : * 
4s 

100% 
62% 
83% 
71% 

0% 
71% 

66s 
6s 
4s 
5s 

* 0% 

2s 

100% 
62% 
45% 
85% 

* 0% : * 0% 
100% 

88s 
78s 
6s 
6s : 

lOs : 
95s : * 
26s 
18s 
15m 

83% 
85~' 

0% 
83% 
45% 
70% 



Page 99 

****************************************** * CENTRE FOR COMPUTER AIDED INSTRUCTION * 
* * * PROGRESS REPORT * 
****************************************** 

9B04 

DATE :PATH: IND : DESCR IPT ION DONE: CORRECT: TIME: GRAD 

90-07-31: 

90-08-02 : 

90-08-07: 
90-08-09 : 

90-08-14: 

90-08-16: 

90-08-28: 

8 

o 

8460: 
8465: 
8470: 
8475: 
8485: 
8490: 
8495: 
9360: 
9365: 
9385: 
9395: 
9400 
9410 
9420 
8480 
9420 
9380 
9405 

Trigonometric ratios 1 
Trigonometric ratios 2 
Trigonometric functions 
Trigonometric expressions 
Right-angled triangles 1 
Simple trigonometric equations 
Right-angled triangles 2 
Trigonometric ratios 
Trigonometric identities 1 
Reduction formulae 
Angles in ·other quadrants 
Function values of (360 + x) 
Trigonometric equations 1 
Special angles 
Test: Trigonometry 1 
Special angles 
Test: Basic trigonometry 
Test: Trigonometric ratios 

5 
5 
5 
6 
6 
6 
9 
9 
9 
7 
8 
6 
9 
3 

10 
10 
10 
10 

Number of exercises: 15 
Number of tests .... : 3 

Average for exercises .. : 69% 
Average for tests ...... : 73% 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
o 
8 
5 
5 
9 

8s 
208 

4s 
7s 

19s 
7s 

15s 
8s 
3s 
2s 
55 
78 
75 

1498 
8m 
5s 

10m 
11m 

100% 
100% 
100% 
83% 
83% 
83% 
55% 
55% 
55% 
71% 
62% 
83% 
55% 

* 0% 
80% 
50% 

* 50% 
90% 
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****************************************** * CENTRE FOR COMPUTER AIDED INSTRUCTION * 
* * * PROGRESS REPORT * 
****************************************** 

9B05 

DATE : PATH: INIi : DESCRIPTION : DONE: CORRECT: TIME: GRAD 

90-07-30 

90-08-02 

90-08-06 : 
90-08-09 : 

90- 08-13 

90-08-16 

90-08-20 

90-08-23: 

90-08-27 

8 

o 

8460: 
8465: 
8470: 
8475: 
8485: 
8485: 
8490: 
9360: 
9365: 
9370' 
9375 
9385 
9410 
9415 
9410 
8480 
8490 
8505 : 
9380: 
9405: 
9385: 
9390' 
9395 
9400 
9405 
9420 
9420 
9425 
9430, 

Trigonometric ra tios 1 
Trigonometric ratios 2 
Trigonometric functions 
Trigonometric expressions 
Right-angled triangles 1 
Right-angled triangles 1 
Simple trigonometric equations 
Trigonometric ratios 
Trigonometric identities 1 
Trigonometric identities 2 
Calculations with the calculator 
Reduction formulae 
Trigonometric equations 1 
Trigonometric equations 2 
Trigonometric equations 1 
Test: Trigonometry 1 
Simple trigonometric equations 
Test: Trigonometry 2 
Test: Basic trigonometry 
Test: Trigonometric ratios 
Reduction formulae 
Co-ratios 
Angles in other quadrants 
Function values of (360 + xl 
Test: Trigonometric ratios 
Special angles 
Special angles 
Special equations 
Test: Trigonometric equations 

6 
5 
7 

10 
3 
6 
5 
5 
7 
3 
6 
6 
7 
4 
5 

10 
5 ' 

10 
10 
10 
5 
7 
6 
7 

10 
4 , 
9 
7 

10 

Number of exercises: 23 
Number of tests .. .. : 6 

Average for exercises .. : 68% 
Average for tests ...... : 50% 

5 
5 
6 
6 
o 
5 
5 
5 
5 
o 
5 
5 
5 
o 
5 
6 
5 
6 
6 
2 
5 
5 
5 
5 
7 
o 
5 
5 
3 

9s 
9s 
3s : 
5s : 

83% 
100% 
85% 
60% 

0% 
83% 

100% 
100% 

71% 

2149 : * 
259 

99 
8s 
59 

16s :* 
75 

0% 
83% 
83% 6s 

165 
625 
235 
11m 
79 

,-2 1m 
12m 
15m 
65 

135 
49 
59 : 
7m : 

71% 
* 0% 

100% 
60% 

100% 
60% 
60% 

* 20% 
100% 
71% 
83% 
71% 
70% 

515 :* 
405 

0% 
55% 
71% 
30% 

89 
16m :* 
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****************************************** * CENTRE FOR COMPUTER AIDED INSTRUCTION * 
* * * PROGRESS REPORT * 
****************************************** 

9B02 

DATE :PATH: IND : DESCRIPTION : DONE:CORRECT: TIME: GRAD 
----------------~---~--------------- - ----------------- -------------------------
90-07-31' 

90-08-02 

90-08-07 
90-08-11 

90-08-14 : 

90-08-18: 

90-08-25 : 

90-08-28: 

8 

o 

8460: 
8465: 
8470: 
8475: 
8485: 
8490: 
8495: 
9360' 
9365 
9375 
9385 
9390 
9395 
9400 
9410, 
9420: 
9425: 
8480: 
8505: 
9380: 
9405 : 
9430: 

Trigonometric ratios 1 
Trigonometric ratios 2 
Trigonometric functions 
Trigonometric expressions 
Right-angled triangles 1 
Simple trigonometric equations 
Right-angled triangles 2 
Trigonometric ratios 
Trigonometric identities 1 
Calculations with the calculator: 
Reduction formulae 
Co-ratios 
Angles in other quadrants 
Function values of (360 + xl 
Trigonometric equations 1 
Special angles 
Special equations 
Test: Trigonometry 1 
Test: Trigonometry 2 
Test: Basic trigonometry 
Test: Trigonometric ratios 
Test: Trigonometric equations 

, 
. , 

6 ' 
5 
5 
6 
5 
6 
9 
7 
6 
5 
5 

11 
7 
6 
6 
6 
7 

10 
10 
10 
10 
10 

Number of exercises: 17 
Number of tests .... : 5 

Average for exercises .. : 82% 
Average for tests ... . . . : 74% 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
7 
9 
9 
6 

86 
13s 
4s 

13s 
24s 
9s 

lOs 
18s 
4s 

lOs 
16s 
296 
6s 
5s 

14s 
8s 
6s 
9m 

23m 
6m 
8m 

27m 

83% 
100% 
100% 
83% 

100% 
83% 
55% 
71% 
83% 

100% 
100% 
45% 
71% 
83% 
83% 
83% 
71% 
60% 
70% 
90% 
90% 
60% 
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.j(,*******''':·**-f(·****i€·*****il·******************* * CENTRE FOR COMPUTER AIDED INSTRUCTION * 
* * 
* PROGRESS REPORT * 
************·If***************************** 

.8.B02 

DATE : PATH: IND : OESCR I r'T! ON :DONE:CORRECT: TIME: GRAD 

90-07-27: 0 8170: Intervals on real number line 6 5 255 83Y. 
8375: Equation of a circle 1 5 5 55 100Y. 
8380: Equation of a circle 2 5 5 75 100Y. 

90-07-31 : 8395: Points on a hyperbol" 5 ~ ., 95 100Y. 
8400: Hyperbola through a gi ven point 5 5 6s 100Y. 

90-08-03: 83401 Points on a parabola 1 5 ~ 
.J 17s 100Y. 

83451 Points on a parabola 2 5 5 .. 365 100Y. • 
83501 Parabol a: Intercepts on axes 5 5 225 100Y. 

90-08-07 8355: F'rop erti es of a parabola 8 <-
.J 165 62% 

8360: Equation of a parabola 7 5 225 71Y. 
9(1-08-10 8365: Test: Parabolas 10 7 10m • 70Y. 
90-08-21 8460: Tri gonometri c ratios I 5 5 305 100Y. 
90-08-28 8465: Trigonometric ratios 2 ~ 

.J 5 295 100Y. 
8470: Trigonometric fundi ons 7 5 35 71Y. 

90--09-01 : 8480: Test: Tri gonometry 1 10 6 19m 60Y. 
80251 Common factors 1 6 5 6s 83Y. 
8030: Common factors ,., 7 5 4s 71Y. .-

90-09-04: 8160: For-mul ae: Changing the subject ~ 
.J 5 6s 100Y. 

81651 Test: Quadrati c equations 10 7 38m 70Y. 
- ------------------------------------------------.---------.---------------------------
Number of e:<erci se5: 16 Average for e;.:erci ses .. : 90Y. 
Number of tests .... : 3 Average for tests •..•.. : 66Y. 
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****************************************** 
* CENTRE FOR COMPUTER AIDED INSTRUCTION * 
* •• PROGRESS REPORT 

* 
* 

.... ***************~.***********.************** 
8B0 3 

DATE I PATH lIND I DESCRIPTION 1 DONE 1 CORRECT 1 TIME I GRAD 

90 - 08-03: 
'10- 08-1 (I I 
90-08-171 
90-08·~22 : 

90-08-24: 

90-08-29: 
90-'08-31 

90-09-05 

o 

1 

8340: 
84051 
8465: 
84701 
84751 
84801 
84851 
84901 
8020 
8030 
8040 
8(145 
8055 
8065 
8085 

Points on a parabola 1 
Mixed problems on graphs 
Trigonometric ratios 2 
Trigonometric functions 
Tr i gonometr-i c e>: pressi ons 
Test: Trigonometry 1 
Right-angled triangles 1 
Simple trigonometric equations 
Tesf:: Lin~ar e:{press:ions 
Common factors 2 
Test: Factorisation 1 
Difference of squares 
Factorising trinomials 2 
Test: Factorisation 2 
Algebraic fractions: Simplify 2 

8 
10 
14 

9 
7 

10 
6 
.: .., 

10 
7 

10 
B 
B 

10 
7 

5 
6 
5 
5 
5 
B 
5 
5 
7 
5 
8 
6 
5 
6 
5 

lls 
135 
4s 
55 
95 

11m 
IBs 
95 

15m 
5s 

13m 
2s 

15s 
7m 

18s 

62t. 
60t. 
35% 
55!. 
7.1% 
BOt. 
B31. 

1(1(1% 
70% 
71% 
80% 
751. 
621. 
60% 
71% 

----~------------------------------.--------------------------------------------

Number of e:~ercises: 11 
Number of tests .... : 4 

Average for exercises .. : 67% 
Average for tests .... • • : 72% 

" 
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****************************************** 
-. CENTf,E FOR COMPUTER AIDED INSTRUCTION * 
-> 

* PROGRESS REPORT 
* 
* 

***-JI'************'************************** 
_. XA06 

DATE : PATH: I~JD : DESCRIPTION : DONE: CORRECT: TI ME : GF,AD 
------------.------------------"----.~----------------.-----------------------------.-------------

90-08-07: 
90-08-08' 

90-08-10 
90-08-15 

90-08-16 

'10-08-22 

90-09-06: 

8 

o 

X320: 

X330: 
X335: 
X345l 
X350: 

X360: 
X3701 
X3751 
X380 
X385 
X395 
XOOO 
X005 
X(Jl0 
X0151 
X020: 
X025: 
X065: 
X070: 
X075: 
9125: 

Trigonometric identities 1 
-Trigonometric equat ions 
Compound angles 1 
Compound angles 2 
CompoLlnd angles 3 
Formulae for tanlA + BIllA - BI 
Compound angles 4 
Trigonometric identities 2 
Graphs of trig functions 1 
Graphs of trig functions 2 
Graphs of trig functions 3 
Graphs of trig functions 4 
More trigonometric equations 
Exponential functions: Graphs 1 
Exponential functions: Graphs 2 
Logarithmic functions: Graphs 1 
Logarithmic functions: Graphs 2 
Test: Graphs e:-:p and log funct 
Logarithmic function: Definition: 
Logarithmic inequalities 1 
Logaritbmic inequalities 2 
Test: Logarithms 2 
Absolute values: Equations 

12 
15 I 

8 
5 
5 
7 
9 
7 

5 
6 
8 
5 
6 
5 
~ ., 

10 
5 
6 
5 

10 
7 

Number o-f e:{erci ses: 21 
Number of tests •... : 2 

Average -for exercises .. : 87Y. 
Average for tests •.•••• : 100Y. 

8 
12 

7 
6 

5 
5 
5 
6 
5 
5 
5 
5 

10 
5 
5 
5 

10 
5 

35 
45 
5s 
55 
95 
65 

135 
65 
95 

125 
55 
45 
85 
65 
55 
85 
75 
4m 
55 

155 
lOs 
18m 
7s 

66"!. 
80"!. 
62"!. 

100"!. 
100"!. -
100"!. 

66"!. 
71"!. 

100"!. 
100;:: 
100"!. 

83"!. 
75"!. 

100"!. 
83"!. 

100"!. 
100"!. 
100"!. 
100"!. 

83"!. 
100"!. 
100"!. 

71"!. 
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APPE ~mJX 5 

STROCTURED INTERVIEW QUESTIONNA I RE 

SERGO RESEARCH QUESTIONNAIRE NO 2 

1st Name School 

Thank you for taking time to ::mswer the following qusstions. 

You.r answers will make a valua ble contribution t<J t .. he 

teaching of mathematics to pupils such as yourself. 

Where a nswer spac~ begins with an *' please use ths fo llo wi ng 

5 point scale: 1 Excellent, ~otally agree, 8tC; 2 - Ve J.:y 

good; 3 - Good; 4 - Neutral; 5 - Poor, disagree etc . 

At the end of each question there will be a line which hegi ns 

with an # sign. This is for you to make any additiona l 

comments that you may wish to make. 

1. In discussion with Hr Elgie you said that you fel t the 

SERGO had improved your maths. Now that you have received 

your marks, how much do you think it really he::'p8d ? ., 
------

#----------------------------------------------------------
2. Did you talk to your schoolfri~nds about SERG!) '? Yep j~o 

#-------------------------------------------------------
3. Did you talk to your maths teacher a bo u "C S2HGi) .;, ID.l '':'''';'' 

#------------------------
4 . If your school were to purchase SERGO, ana ODera"C8 it 

on a network system consisting of bu"Cwesn 4 and 24 

terminals, how effective do you think t~is system -~o ~~d 

be for you personally if you wor~ed incieper.den"ly wi t h : 

4. 1 No teacher present, ·f ____ _ 

4 . 2 A computer - trained operator present , , ____ _ 

4 . .3 A non-maths teacher pri'Js(mt , * ____ _ 
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-2-

4.4 A maths teacher present, * ___ _ 
4.5 An expert maths teacher present .~ 

#-------------------------------------------------------
5. What is the maximum number of pupils that you t~ink 

that one supervising teacher could service: 

5. 1 Optimally 

5.2 Adequately 

#---------------------------------------------------------
6.1 Do you thinl; that; your school should spend R::'2 000 on 

such maths computer soft;ware, as well as 318 JOO on a 

16 terminal Eystem (considered sufficient for a maximum 

of 32 pupils), bearing in mind that these compl1;;ers com 

be used for other subject,s and activities f).~ ___ _ 

6 .2 If such a system were installed a;; your school, would 

you make use of it 7 
* For Maths: For Science: For Biology: __ __ 

6 .. 3 How many of your class might make use of sllch a sys·tern 

for extra maths ? 

6.4 How many 4E:'min . 

for ? 

lessons per in t'l2.tns would. you opt 

6.5 What would your needu from such a sys ':'em fJ'~: 

6.5.1 Revision of current classwork? "' ___ _ 

6.5.2 Revision of work covered earlier in ·t he year? * ____ _ 
6.5.3 Teaching of work missed througn absent.eeism 7' ___ _ 

6.5.4 Enrichment. of current; clascwork? ., ___ _ 

6.5.5 Teaching yourself new work? ,, ___ _ 

#-------------------------------------------------------

7 Do you miss your SERGO lessons? Yps/Nr. 

Thank you fo r completing this questionn3ire, you are a star 
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APPENDIX G 

ATTITUDE QUES7IONNATBE 

l;ame: ..... . ..... .. . Std ..... School .. .. .... . 

Indicate how you feel when you read the folloHing woroS' c'r 

sentences by putting an X in the space below ~he headine; -:.nc,t 

is nearest to how you would fee1. 

1. I eat ice c r eam ..... 

2. I >lake up in the morning .. 

I have a lie in . 

4. I work on my own 

5. I am i n volved in outdoor 

activities 

6. I am alone in my activities 

7. I get up early ........ . .. . 

8. I am involveci indoors ... ,. 

9 . I am >lith my best friends .. 

10. I a~ >lith friends 

11. I start my homework ..... . . 

12. I have f inish8d my homework 

13. I ~isten to music on my own 

14. I quietly complet.e my home-

work ...... . .... . ....... .. . 

15. I talk to friends ~bout my 

schoolwork ... . ........ . .. . 

16. Friends spend the who)le day 

17. 

18. 

19. 

20. 

21. 

with me 

SERGC! .. 

I watch TV 
I read a book 

I write a letter 

I draw a pict.ure 
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23. 

I talk to somebody 

I listen to poetry 

24. I am involved in R group 

activity .. .. ... . ... .. . ... . 

I care for a pet .. . .. .... . 

26. I talk on the phone ...... . 

27. r play computer games 

28. I go round with best 

friends . . ................ . 

ITti 
UNHAPP..Y TtFJTFF:REl~'" HAPPY l:iAifi 

29. I play computer games on my 

own ...... ...... .......... . 

30. I talk to my parents about 

schoolwork .............. . . 

31. I talk to my tea0her about 

schoolwork ............... . 

32. I play computer games with 

friends ................ . . . 

33. The bell rings and the 

SERGO period i s over . .. .. . 

34. My friends corne and Hork on 

my computer .. ' 

35. I tell my paren'cs about 

computers ............. . .. . 

36. I do Maths on a computer 

37. I read a book about 

computers 

38. I look at the SERGO report . 

. 39. I do a Maths paper ....... . 

40. I get my school report ... . 

41. Monday ... . ............... . 

42. Maths .................... . 

43. I help my teacher ........ . 
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44. I sing if I am alone 

45. I make progrGSS with my 

schoolwork ............... . 

46. I am forced to work on a 

computer ................. . 

47. I e~ercise to keep fit ... . 

48. I stop doing my homework 

because friends come to 

chat ........... . ......... . 

49. I spend my month -s allow-

ance on computer software .. 

50. . The SERGO period start.s 

51. My Mathematics textbook 

52. I go to bed early .... . ... . 

53. Maths on SERGO .......... . . 
54. Library .................. . 

55. Friday . .................. . 

56. A power failure and SERGO 
does not work ............ . 

VEiil 
UNHAPPY INDIFFEI,ENT HAPPY RAPL:Y 

57. I work all alone on a SERGO 
lesson 

58. The teacher helps me with a 

SERGO lesson 

59. Friends help me with a 

SERGO less.on 

60. My friends and I work on a 

SERGO lesson together 

61. Logo ........... . ......... . 

62. I try t.o do some work on 

SERGO I find difficul~ .... 

63. Comput.ers are banned at 

school . ................. . 



METHOD OF CALCULATION 

i 1 General Principles 
'1 " 

'~ 
, 

.' 

1.1 Introduction '. 
This appendix gives the technical information on how the 
personality and attitude variables from the questionnaire in 
Appendix A were arr i 'Jed at. 

Data from ~11 the questionnaires were entered onto a spreadsheet. 
If the block" below the first face (i. e. on the left) was marked, 
that item was given a value of 1, the second a value of 2 and so 
on. 

1.2 Random items 

The items were randomly created. ~hey were not standardized or 
validated since the investigation was a pilot study. 

The items were chosen with a view to measuring aspects of the 
pupils' personality and their feelings about the SERGO system, 
Mathematics and computers. 

If a similar test were to be used again the researcher wOl11d try 
to arrange an equal number of positive and negative items for 
each variable. This would compensate for ' those pupils who are 
either very negative or very positive about everything. 

i! 1.3 Rating scale 

~ .. 

Experts in the Institute for Psychometric and Edumetric Research 
(IPER) as well as colleagues in the Institute for Educational 
Research (IER) were consulted on the number of choices the pupils 
should be given. A neu1;:J:al point was preferred by the test 
experts (but not iqsisted on). They also said that the few~r the 
choices the better ,for respondents who were not used to th~s kind 
of test. 

" 

The following scale was accordingly decided upon: 

Standard 2: 3 choices 
Standard 4: 4 choices 
Standard 5: 5 ~hoices 

ll., 
.,. 'I ' 1.4 Formula to convert factors to percentages 

, 

A number of items were grouped together to represent each of the 
six factors. Some of the items were considered to be positive and 

~ others negative. The highest value and the lowest value that the 
I' sum of the group of items could be is called the min 'ilnd max in 
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the formula below. The value of x is the sum of all the values in 
'the group. 

i,The formula is as follows: 
" 

score = (x - min)/ (max - min) 

," Where x = the sum of the scores 

,h 

, 
,; 

'" , 

max = highest possible score 
min = lowest possible score 

The formula to get min and max is as follows: 
' max = (No positive items * large) - No negative items 
min = No_positive_Ttems - (No_negative_items * large) 

'where "large" has the value 3, 4 or 5 depending on the number of 
choices (see 1.3 above). 

2 Personality factors 

2.1 Extrovert/Introvert 

With respect to the pupils' questionnaire (see Appendix A) the 
,following items were summed to give an Extrovert/Introvert score: 

(9 + 10 + 16 + 22 + 24 + 32 + 34 + 43 + 59 + 60) 
- (4 + 6 + 13 + 20 + 21 + 23 + 29 + 44 + 54 + 57) 

,If the formula in 1.4 above is applied, the following values ~r 
min and max would be obtained. (The value for large is 3, _~ and 5 
fo r Standard 2, 4 and 5 respectively.) 

• 

max = (10 * large ) - 10 
min = 10 - (10 * large) 
dif = max - min 

Std 
= 20 
= -20 
= 40 

2 Std 4 
30 

-30 
60 

Std 5 
40 

-40 
80 

• ""A Standard 2 pupil for examplE!, ,who has given a 3 for each of the + "' positive items and a 1 for each of the negative items would have 
been scored as follows for the Extrovert/Introvert scale: 

«10 * 3 - 10)+20)/40 = 1 . 00 
(This pupil would be a total extrovert.) 

If a pupil in the same class had marked a 2 (middle face) ' tl<e 
pupil's Extrovert/Introvert score would have been as follows: 

«10 * 2) - (10 * 2)+20)/40 = 0.50 
(This would be a pupil with equal extrovert and introvert 
tendencies. ) 

2.2 Work/Entertainment o~iented 

( This variable ~as intended to give a score of the attit~d~ of a 
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pupil to work as opposed to entertainment. It may not be correct 
to view this variable as a continuum with work oriented , and 
entertainment orientated being the two extremes, but in the 
context of this pilot study it is acceptable. 
The following items were summed ' to give the value for the 
variable: 

(2 + 4 + 7 + 10 + 11 + 14 + 15 + 19 + 20 + 30 + 31 + 40 + 41 
+ 43 + 47 + 52 + 62) - (3 + 5 + 6 + 18 + 26 + 27 + 48 + 55) 

A person with a very high (near 1) score would be considered to 
be strongl,y work oriented and a person with a zero would be 
considered to be strongly entertainment oriented. 

2.3 Dependent/Independent workers 

The extent to which a pupil prefers to work or play with others, 
i. e. a dependent perso n, as opposed to the loner or independent 
worker (value o f near 0 ) is measured by this variable. A high 
score (near 1) in this variable indicates a dependent worker. 

The items are as fo l lows: 
(10 + 15 + 30 + 3 1 + 32 + 58 + 59) - (4 + 14 + 25 + 29 

3 Attitude to Computers, Mathematics and SERGO 

3.1 Computers 

The high score (nearer 1) in this and the next twc variables 
indicates a positive attitude and a low score a negative -
attitude. 

The pupils' feelings to~ards computers were measured by the 
following items: 

27 + 29 + 35 + 37 + 49 + 61 - 63 

3.2 Mathematics 

Pupils' attitude towards Mathematics was measured by the 
following items: 

36 + 39 + 4 2 + 5 1 + 53 

+ 57) 

if 3 . 3 SERGO 

The pupils' attitude to SERGO was measured by the following: 

17 + 38 + 36 + 50 + 53 + 62 - 56 
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Pupil 

No. 

XA02 

XA03 

XA04 

XA05 

9A02 

9A03 

9A04 

9A05 

8A02 

8A04 

9B01 

9B04 

9B05 

9B02 

8B02 

8B03 
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APPENDIX 7 

CALCULATIONS OF STANDARD DEVIATIONS 

1ST CALCULATION: 2ND CALCULATION: 

ALL PUPILS 12 PUPILS ONLY 

p value Rank P-p p value P-p 

(X- X)L - (X-X/-( X) orde (X-X) X X-X 

+ 7,2 10 - 30,0 900 + 7,2 - 9,9 98 

+ 13,0 9 - 24,2 585 +13,0 - 4,1 16 

+200,2 1 + 163,0 26 602 Reject - -

- 13,9 14 - 51,1 2 611 -13,9 -31,0 961 

- 28,3 16 - 65,5 4 209 Reject - -

- 1,0 13 - 38,2 795 - 1,0 -18,1 328 

+ 5,6 11 - 31,6 999 + 5,6 -11,5 132 

- 12,6 15 - 49, 8 2 480 -12,6 -29,7 -' 882 

+ 49, 4 5 + 12,2 149 +49,4 32,3 1 043 

+ 33,6 7 - 3,6 13 +33,6 16,5 272 

+105, 1. I 3 + 67,9 4 610 Reject - -

+ 0,6 I 12 i 36,6 1 340 + 0,6 -16,5 272 

+ 116, 2 , 2 ' + 79 , 0 6 241 Reject - -
, 

+ 56,2 4 ; + 19,0 361 +56,2 +39,1 1 529 

+ 38,8 6 
I 

1,6 3 +38,8 I +21,7 471 1 + 
• 

+ 28,1 8 - 9,1 83 +28,1 + 9,0 8 1 

-L~ J ~(X-xt J 6085 X=+37 , 2 +20,6% 2 (X_X) = 52059 X=+17,1 

average median 16 16 average 12 12 

or mean Std Dev=57,04% or mean Std Dev=22, 5% 

I 
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