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Introductory comment s including the delineation of the concept of training 
1. The wor d "training " is used no t onl y in such contexts as "teacher training " bu t 

also i n othe r context s suc h a s "trainin g o f doctor s an d engineers " o n th e on e hand 
and "training of semi-skilled craftmen" on the other. In many o f these situation s ther e 
is a  period o f training , very often i n special institutions. A person completin g a  period 
of trainin g successfull y i s believe d t o b e capabl e o f operatin g a t higher levels of th e 
cognitive, psychomotor and affective domain s with an enhanced stor e of knowledge 1. 
It is also believed tha t thi s development canno t b e adequately an d economicall y don e 
otherwise. I f i t wer e no t s o ther e i s no justification fo r specia l institutional arrange -
ments providin g period s o f training . Henc e "training " a s use d above , implie s th e 
existence, at any given point o f time , of level s of achievement wit h respec t t o a  body 
of knowledg e tha t th e traine e i s to attain , ove r a period o f time spen t a t a n institut e 
set up fo r th e purpose . 

2. Training ' ha s another connotatio n a s the following excerp t indicates . 

...Training suggest s th e acquisitio n o f appropriat e habit s o f respons e i n a  limite d 
situation. I t lack s the wider cognitiv e implications o f 'education' 2. 

3. The phras e "teache r education " whic h i s currentl y use d seem s to indicate tha t 
'teaching' i s no t a  routinise d serie s o f response s calle d fort h b y 'limite d situations' . 
A teache r dealin g wit h a  se t o f pupil s i s i n a  comple x an d variabl e situation . Bu t 
nevertheless ther e ma y b e man y commo n element s in a changing and comple x situa -
tion a s t o warran t th e assumptio n tha t som e o f th e skill s a  teacher i s to achieve are 
nothing more than the executio n o f "appropriat e habit s of response" . 

4. One metho d o f examinin g th e validit y o f th e abov e assumptio n i s t o analys e 
the tas k o r functio n o f th e teacher . Thi s woul d als o help in identifying th e body o f 
knowledge an d the relevant level s of achievement tha t th e novice is to attain . 

A framewor k t o vie w th e mai n processe s performe d b y th e teache r i n a  cycle o f 
teaching 

5. In considerin g th e tas k o f a  teache r on e must conside r the syste m in which th e 
teacher operates . T o fai l t o d o so is to ignore a factor whic h exerts a very, significant 
influence o n th e teacher . Henc e a  comprehensiv e framewor k shoul d permi t th e 
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recognition o f th e fac t tha t a  teache r (o f th e kin d tha t i s the concern o f thi s paper ) 
is on e elemen t o f a n educatio n system . Anothe r facto r tha t ha s t o b e considered i s 
that a  teacher , t o perfor m hi s major tas k o f teaching , may hav e to perform ancillar y 
roles within th e syste m whic h are differen t fro m hi s major role . 

6. I t is not claime d tha t th e framewor k abou t t o be described i s either an ideal on e 
or eve n a n origina l one . Th e attemp t i s t o combin e on e framework 3 whic h permit s 
the task of the teacher to be viewed fro m a  wide stand-point an d anothe r framework 4 

which permit s th e teacher' s majo r rol e t o b e analyse d wit h greate r specificit y an d 
concreteness. 

7. The framewor k tha t i s presented postulate s tha t th e personne l involve d i n a n 
education syste m operate s a t differen t level s bu t tha t i n eac h leve l th e 'processes ' 
which take place are essentially th e same 5. 

8. The differen t level s are named a s follows : 

Level I 
Level II 
Level II I 
Level IV 
Level V 

Teacher —  Pupi l Leve l 
The Principal —  Teacher Leve l 
The Field Supervisor y Staf f —  Principal Leve l 
Directorate —  Fiel d Supervisor y Staf f Leve l 
Ministry -  Directorat e Level 6 

9. I t wil l b e notice d tha t th e personne l involve d i n th e abov e schem e operat e a t 
two differen t level s excep t fo r 'Pupils ' an d 'Ministry' . Th e teacher' s major rol e is at 
Level I . I n Alies ' word s thi s is , "th e basi c leve l o f operation , an d th e mos t funda -
mental one in relation t o th e educationa l system...Al l th e levels justify thei r existenc e 
only i n s o fa r a s the y suppor t an d activel y stimulat e Leve l I 7 t o operat e wit h 
adequacy". 

10. Th e leader at Level I is the teacher and his field o f operatio n i s the 'classroom' . 
The teache r participate s a t Leve l II but no t a s a leader. At Leve l II the teacher i s but 
one elemen t o f a  se t o f teacher s whic h ma y includ e th e hea d o f th e schoo l as well. 
Therefore th e teache r shoul d no t onl y b e an effective leade r a t on e leve l but als o an 
effective participan t a t another . A  consciou s awarenes s o f hi s rol e i s more likely t o 
lead t o an adequate performance . 

11. I t wil l b e observe d tha t differen t socia l units are the concer n a t the differen t 
Levels. A t Level s IV and V  the thinkin g must b e not i n terms of the particular pupil s 
that individua l teacher s hav e t o thin k of , bu t i n terms of much large r unit s such as a 
nation's children . A t Level s I  an d I I o n th e othe r han d a  particula r se t o f pupils , 
a particula r se t o f teacher s an d a  particula r communit y ar e th e mai n concern . A n 
advantage o f th e framewor k tha t i s being discussed i s that i t permits a consideratio n 
of the particula r withou t losin g sight o f the large r groups . 

12. I t wa s state d earlie r tha t a t eac h leve l essentiall y th e sam e 'processes ' wer e 
performed. Alle s presents them a s follows : 

"In thi s analysis it i s postulated that : 
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(i) Notwithstandin g th e differenc e i n th e level s an d th e natur e o f th e assign -
ment, at each of these level s the major "uni t processes" used to order mean s 
to end s remain essentiall y th e same . 

(ii) Th e majo r "uni t process " tha t ma y b e sai d t o operat e a t eac h o f thes e 
levels ma y b e describe d briefl y b y the followin g terms : 
1. Decision-making 
2. Plannin g 
3. Communication an d Executio n 
4. Assistance, guidance an d supervisio n 
5. Evaluation an d assessmen t 
Ideally thes e majo r uni t processe s may be considered a s quite distinc t an d 
separate; an d ma y b e assume d t o occu r cyclically . I n practic e thi s i s no t 
always the case and it is not always that they are followed in this sequence" 8 

In th e remainde r o f thi s pape r i t wil l b e assume d tha t th e title s o f th e 'uni t 
processes' ar e self-explanator y an d henc e n o attemp t wil l be made to describ e the m 
further. 

Specific components  of  the  teacher's  task 
13. Th e concept of a teacher performing th e processes Decision-making; Planning; 

Communication an d Execution ; Assistance , Guidanc e an d Supervision ; Evaluatio n 
and Assessmen t woul d b e mor e usefu l i f w e could give some answer to the questio n 
"Decision-making an d plannin g abou t what?" , othe r tha n t o say , "Decision-makin g 
and plannin g about teaching" . 

14. Teachin g i s a  ter m wit h a  very wid e connotation . Th e ver y environmen t i s 
sometimes suppose d 't o teach' . Th e concer n o f thi s sectio n o f th e paper i s with th e 
teaching a t Leve l I . Bu t th e relationshi p betwee n a  teache r an d a  pupi l ma y b e o f 
many differen t kinds . T o isolat e th e relationshi p tha t i s under stud y th e followin g 
definition advocate d b y Herber t i s adopted. 

"...An instructiona l relationshi p exist s whe n teacher an d studen t ar e in communi -
cation abou t subjec t matter" 9. 

15. Thoug h thi s definitio n limit s th e possibl e relationship s i t include s suc h 
instances a s a student doin g his assignments a t home. In such a  situation, th e studen t 
and teacher are in communication about subject matter 10. Bu t i t i s generally regarde d 
that i n suc h situations , th e teache r i s no t givin g a  lesso n t o th e student . Accordin g 
to Herbert a further conditio n is necessary fo r a n instructional relationshi p t o becom e 
a lesson . Th e conditio n ca n b e interprete d onl y in terms of wha t h e call s th e essen-
tial components o f a  lesson. 

"... Si x suc h component s see m t o mak e u p th e lesson : subjec t matter , th e for m 
of the subject matter , th e for m o f the lesson , the media o f the lesson , the groupin g 
and locatio n o f student s an d teacher , an d th e influenc e technique s th e teache r 
uses"11. 
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The conditio n fo r a n instructiona l relationshi p t o becom e a  lesso n i s state d as : 
"A lesson  occurs  whenever  there  is  an  instructional  relationship  between  students 
and a teacher who  controls  all  six essential  components'' 12. 

Subject matter 
16. Herber t make s a  distinctio n betwee n subjec t matte r an d subject . "Th e sub -

ject matte r o f a  lesso n i s wha t i s being taugh t throug h th e givin g o f th e lesson" 13 . 
What i s bein g taugh t ca n relat e t o man y differen t subjects . I t i s assumed  tha t i n 
planning a  lesson , th e teache r i s taking step s t o teach a  small portion o f a  particula r 
subject an d fo r tha t purpos e select s suitabl e subject-matter . I n othe r words , i t i s 
assumed tha t a  teache r plannin g a  mathematic s lesso n ha s th e intention o f teachin g 
mathematics although in the course o f executing tha t plan , he may for exampl e teac h 
art, language , values, etc. 

Subject matter  form 
17. "Subjec t matte r for m i s th e orderin g o r shapin g o f subjec t matter" 14. I t i s 

the for m i n whic h the subjec t matte r i s presented t o the pupils . Consider the subjec t 
matter topi c 'th e su m o f the magnitudes of the interior angle s of a  triangle'. Som e of 
the differen t form s i n which i t coul d b e presented t o student s are as follows : 

(a) Stat e th e property . 
(b) Deduc e the property usin g the chal k board t o present th e argument . 
(c) Dra w differen t triangle s on the chalk board , measure th e angles and stat e th e 

property a s a reasonable generalisation . 
(d) Wit h suitable questions and explanations get students to deduc e the property . 
(e) Wit h suitabl e question s an d explanations get students to obtai n th e propert y 

inductively. 

The question ca n be for differen t purpose s such as getting pupils to recal l previous 
learnings, to refine a  definition, t o rephrase an answer, to predict , etc . Subject matte r 
form i s (alon g wit h som e o f th e othe r components ) a  par t o f wha t i s generall y 
called th e teachin g method . I t attempt s t o isolate , fo r analytica l purposes , th e 
character o f tha t communicatio n whic h the existence o f an instructional relationshi p 
pre-supposes. 

Lesson form 
18. Lesso n for m i s tha t componen t o f a  lesso n whic h i s concerne d wit h th e 

direction i n whic h th e communicatio n o f subjec t matte r take s place . Thi s too , i s 
an aspect that would normally have been considere d unde r teaching method. "Lesso n 
form differ s from subjec t matter form in that it relates to the ordering of the behaviou r 
of thos e wh o ar e i n communication , rathe r tha n to the orderin g of the matter t o be 
communicated"15. Herber t postulate s thre e type s o f lesso n form s a t the firs t stage , 
each o f whic h i s furthe r subdivide d a t tw o othe r stage s resultin g i n seventee n 
different lesso n forms . A t th e firs t stag e the differentiatio n i s in terms of the person s 
contributing th e subjec t matter . Al l thos e lesson s wer e the flow of subjec t matte r i s 
unidirectional fro m teache r t o student s belong to on e category calle d Type 1 . At th e 
other extrem e ar e th e lesson s (calle d Typ e 3 ) wher e th e communicatio n o f subjec t 
matter i s betwee n student s wit h n o over t communicatio n wit h th e teacher , a s fo r 
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example whe n a  group o f student s discus s a suitable scal e for a  graph. Betwee n thes e 
two extreme s i s the othe r categor y (calle d Type 2) , where both studen t an d teache r 
modify subjec t matter 16. Withi n (say ) a  forty minut e perio d ther e coul d b e al l three 
types of lesso n form s repeate d perhap s many times . 

Media 
19. Thes e refe r t o th e resource s use d t o communicate . Th e voic e i s perhaps th e 

medium most frequently use d by teachers. Others such as books, charts , models, clay , 
projectors, chal k board , sprin g quickl y t o th e mind . Th e bodil y movement s o f 
teachers and pupils, the equipment used by a science teacher, the tests used b y teacher s 
are also used t o communicat e subjec t matter . 

Grouping and location 
20. "Locatio n refer s t o th e distributio n an d physica l movemen t o f teacher s and 

pupils i n th e settin g i n whic h a  lesso n i s carrie d on . Groupin g refer s t o th e puttin g 
into effec t o f criteri a b y whic h student s o f a  lesson are classified fo r participatio n i n 
the lesson" 17. Teacher s ma y no t hav e a  wide choice o f 'th e settin g in which a  lesson 
is carried on'. For most of the yea r the settin g may b e the same classroom. Bu t withi n 
the physica l spac e ther e ar e man y possibl e choice s fo r th e locatio n o f teacher s and 
students and th e groupin g o f students . 

Influence Techniques 
21. Thes e are the technique s (par t o f teaching method) whic h enable a  teacher t o 

maintain hi s leadershi p rol e whic h implie s maintaining contro l ove r the component s 
of the lesson. A possible se t o f categorie s fo r influenc e technique s are "cues , selectio n 
of components , an d technique s whic h ar e externa l t o th e components" 18. Cue s are 
the mean s b y whic h th e teache r let s the student s know o f impending changes in th e 
flow o f th e lesson . A  cu e ma y b e verba l suc h a s "Ca n yo u remember...? " o r i t may 
be non-verba l suc h a s a  signa l t o ge t the textbook s opened . Herber t refer s t o cue s as 
follows: 

"By suc h mean s student s lear n wha t i s coming , wha t t o expect , an d wha t wil l be 
expected o f them . I n tur n th e student s develo p a  languag e whic h give s feedbac k 
to th e teacher . Togethe r teache r an d student s creat e an d maintai n a n orderl y 
situation i n which the teacher may contro l th e component s o f th e lesson" 19. 

Control o f the component s o f th e lesson gives the teache r anothe r se t o f influenc e 
techniques. Ne w media may b e introduced, th e grouping may b e altered an d perhap s 
even th e subjec t matter . Th e thir d categor y o f influenc e technique s includ e suc h 
items as "threats, praise, promises, traditions, personal relations , competition, exhor -
tation, class-roo m opinion , routines , rule s o f th e classroo m o r school , an d explici t 
commands"20. 

An examinatio n o f th e teacher' s tas k usin g th e abov e framewor k wit h a  vie w t o 
obtaining some guide-lines for teacher education and selection 

22. I t i s propose d t o us e th e followin g frame-wor k fo r a n analysis of a  teacher' s 
task. 
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A Teachers'  Task 

Decision-Making and  Planning 
23. Decision-makin g implie s th e freedo m t o selec t on e o r mor e ou t o f a  given 

number o f choices . It i s worthwhile reflecting o n the exten t t o whic h a teacher in an 
education syste m i s free . B y virtu e o f th e fac t tha t h e i s a  teache r a t a  particula r 
school man y decision s are already mad e fo r him . In general, he wil l be teaching in an 
allotted curriculu m area , t o a  give n se t o f pupils , a t an d fo r predetermine d times , 
within a given locality. In certain situations his decision-making spher e may b e furthe r 
circumscribed by the provision o f approve d syllabuse s of instruction , cours e outlines , 
curriculum guides , textbooks , etc . Clearl y th e spher e o f decision-makin g ma y var y 
from teache r t o teache r i n th e sam e school , fro m schoo l t o schoo l o r fro m schoo l 
system t o schoo l system . I n th e tas k o f teache r educatio n on e aspec t tha t ha s to be 
considered i s how fa r th e teachers are free t o d o decision-making . 

24. Ho w fre e shoul d a  teache r b e t o mak e decision s abou t subjec t matter ? I s 
there suc h a  thin g a s complet e freedo m t o selec t subjec t matter ? I t wil l be recalled 
that the teache r i s only on e o f th e human element s involved in the education system . 
In particula r ther e ar e other s functionin g a t Level s I I t o V . Al l ar e engage d i n exe -
cuting, within the resources available to th e system , the policy enunciated a t Leve l V. 
If w e believ e wit h Peter s that , "  'Education ' involve s essentiall y processe s whic h 
intentionally transmi t wha t i s valuable..."21 the n i t ha s t o b e concede d tha t ther e 
must b e som e concensu s as to "wha t i s valuable". Selectin g subject matte r i s making 
a decisio n a s to wha t i s valuable. Hence if individual teachers are left completel y fre e 
to choos e th e subjec t matte r ther e ma y b e littl e agreemen t a s t o wha t i s valuable . 
National aspiration s reflecte d i n polic y decision s a t Leve l V  ma y no t b e guiding, as 
they should , th e actions of those a t Leve l I. 
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25. O n th e othe r han d i t wil l be agreed tha t complet e restriction , i n the sense of 
stipulating th e subjec t matte r fo r ever y lesso n tha t th e teache r ha s t o give , i s no t 
practicable. Teacher s hav e t o b e give n som e guide-line s a s t o wha t subjec t matte r i s 
appropriate. A s state d earlie r thes e guide-line s tak e a  variety o f form s suc h as sylla-
buses, textbooks , handbook s base d o n th e texts , scheme s o f work fo r teachers , etc. 
In th e Ceylo n situatio n i t ha s bee n decide d tha t examinatio n syllabuse s ar e no t 
specific-enough guide-line s even so far as subject matte r i s concerned. Thes e syllabuse s 
have bee n supplemente d wit h wha t ar e calle d detaile d scheme s of work and furthe r 
exemplified b y pupi l text s base d o n th e scheme s o f work . I t ma y b e that fo r othe r 
countries th e leve l o f detai l i n th e scheme s o f wor k ma y no t b e required. Whateve r 
the leve l o f detai l tha t i s regarded a s being appropriate, on e criterion the guide-line s 
should satisf y i s tha t the y shoul d indicat e to the teacher-education institutes , withi n 
the determined limit s of practicability an d desirability , wha t subjec t matte r ha s to be 
handled b y teacher s onc e the y complet e thei r initia l training . Thi s no t onl y doe s 
not impl y tha t th e subjec t matte r i s unvarying but implie s a continuing effor t bein g 
made to examine it s suitability . 

26. Th e subjec t matte r identifie d b y th e guide-line s i s on e o f th e factor s t o b e 
considered i n selectin g novices . Is the subjec t matte r suc h that novice s require a  firs t 
degree i n mathematic s a s a  pre-requisite? Fo r many countries , so stringent a  require-
ment ma y indicat e tha t i n selectin g th e subjec t matte r adequat e attentio n ha s no t 
been pai d t o th e availabl e huma n resources . Thi s i s no t t o sugges t tha t th e mathe -
matical knowledg e o f th e poo l fro m whic h recruitmen t ca n b e mad e i s th e uppe r 
limit of the content of a  school mathematics curriculum . The minimum mathematica l 
background tha t ca n b e stipulate d depend s amon g othe r factor s o n th e amoun t o f 
time available in the teache r education programm e fo r teachin g mathematics . 

27. Wit h respec t t o subjec t matte r form s question s suc h a s th e followin g arise : 

Are teachers aware o f the differen t form s available ? 
Are they abl e to decid e which form i s appropriate i n a particular context ? 

The amoun t o f guidanc e tha t i s necessary i s very likel y t o var y fro m countr y t o 
country. I n Ceylo n i t ha s bee n considere d necessar y t o giv e relativel y explici t 
suggestions i n thi s regard . Th e schem e o f wor k i n mathematic s referre d t o earlie r 
indicate whethe r th e teache r shoul d stat e o r explai n som e fac t o r principle , ge t 
pupils to discove r some generalisation throug h a  selected se t o f activities , etc . 

While th e givin g o f suggestion s i s a  necessar y stop , i t i s by no means sufficient t o 
ensure tha t the y ar e mad e us e of . Teacher s i n fac t ma y no t b e receptiv e t o th e 
suggestions. I t devolve s upo n teache r educatio n programme s t o develo p a n under -
standing and a n appreciation o f subjec t matte r form s an d skil l in practising them . 

28. Wit h regar d t o selectio n i t wil l b e agree d tha t a n explici t awarenes s o f thi s 
component i s no t generall y expecte d fro m th e novices . I n fac t teache r educatio n 
programmes ma y lik e t o assum e tha t wit h respec t t o knowledg e abou t thi s com -
ponent th e cognitive , affectiv e an d psychomoto r potential s ar e zero . I n practice , 
this ma y no t b e th e case . I t ma y wel l b e tha t th e potential s ar e negative 22. Thei r 
sojourn a s student s i n th e educatio n syste m ma y have , fo r example , le d t o th e 
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development o f undesirable attitude s abou t a  particular typ e o f subjec t matte r form . 
They migh t b e too prone t o generalise o n the basi s of thei r ow n narrow experience . 

29. Simila r remark s woul d appl y t o th e othe r components . Knowledg e o f th e 
components of a lesson, except subjec t matter , ca n be regarded a s being characteristi c 
of teachers . Henc e suc h knowledg e shoul d b e develope d throug h teacher-educatio n 
programmes. 

30. Th e deliberat e choic e o f lesson forms ca n only b e advantageous to th e giving 
of the lesson . 

Undoubtedly teacher s practis e thes e differen t forms , perhap s withou t a n explici t 
awareness o f them . A n explici t awarenes s ca n resul t i n their bein g used wit h greate r 
effectiveness. Teacher s shoul d kno w tha t ther e ar e differen t type s o f lesso n form s 
and furthe r tha t durin g th e sam e lesson , th e lesso n for m coul d chang e rapidly fro m 
one typ e t o another . Agains t th e backgroun d o f suc h knowledge , teacher s ma y 
decide wha t i s the bes t for m t o us e fo r th e expecte d situatio n withi n th e resource s 
available. 

31. Medi a ar e mor e easil y identifie d tha n othe r component s o f a  lesson , but , 
perhaps, teacher s ma y no t b e awar e o f th e man y choice s possible even with limite d 
resources. Whil e instruction s abou t medi a i n genera l i s desirable , a t leas t i n tha t 
teachers woul d kno w wha t ar e possibl e eve n i f the y ar e no t available , a  proble m 
to conside r i s th e exten t t o whic h suc h instructio n i s helpfu l i n givin g th e kin d o f 
lessons that teacher s are actually calle d upon t o give. 

32. Locatio n an d groupin g forc e themselve s upo n th e attentio n o f th e teache r 
when h e i s planning lesson s abou t suc h subjec t matte r topic s a s "plan-drawing " o r 
"measuring inaccessibl e heights" . Bu t eve n i f th e subjec t matte r topi c i s t o b e 
"solution o f linea r equation s i n on e variable " an d th e subjec t matte r for m i s t o 
be "drill" , t o kno w tha t differen t grouping s ar e possibl e ma y lea d t o a  mor e 
effective utilisatio n o f tim e an d othe r resources . Perhap s insufficien t attentio n ha s 
been paid t o the contributio n fro m thi s component . 

33. Tha t student s shoul d ge t a n inklin g o f wha t i s t o follow , a n awarenes s o f 
the directio n i n which the teache r i s leading them, has been recognized a s an elemen t 
of goo d teaching . Selectio n o f cues , however , i s no t th e whol e o f th e selectio n o f 
influence techniques . Knowledg e tha t othe r component s ca n b e varie d ove r a  wider 
range tha n wa s earlie r though t possibl e add s a  ne w dimensio n t o th e teacher' s 
repertoire. The other categor y o f influence technique s including incidental evaluatin g 
techniques suc h a s bein g sensitiv e t o a  perplexe d look , ar e perhap s no t selecte d 
beforehand. Skille d teacher s use them a s part o f thei r routinised skill. 23 

Communication and  Execution 
34. A t Leve l I  th e mai n purpos e i n plannin g a  lesso n i s t o effec t a  successfu l 

communication o f subjec t matter . (I f th e lesso n i s a  demonstratio n lesso n fo r th e 
benefit o f would-b e teacher s then th e attempt i s not mainl y t o communicat e subjec t 
matter bu t mostl y t o communicat e th e othe r components) . Al l o f th e previou s 
activity i s judged b y th e adequac y o f thi s performance . I t wil l be accepted withou t 
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argument that explici t plannin g is not a  sufficient conditio n fo r successfu l execution . 
Some ma y eve n asser t tha t explici t plannin g is not eve n a  necessary condition . Whil e 
there migh t b e individua l teacher s fo r who m thi s i s apparentl y true , i t i s assume d 
that suc h i s no t th e cas e fo r a  teache r i n a n educatio n system . Wha t the n ar e 
sufficient condition s fo r a  successfu l performance ? A s fa r a s th e presen t write r i s 
aware th e answe r t o thi s i s no t completel y know n partl y fo r th e reaso n tha t 
"successful performance " i s still but vaguely defined . 

35. Plannin g as described in the previous section implie s a considerable knowledg e 
of th e component s o f a  lesson. Communication an d executio n impl y tha t thi s know-
ledge b e usable . Recalling , durin g th e lesson , tha t th e chal k boar d shoul d b e used is 
not sufficient . Eve n bein g abl e t o assess , a t tha t poin t o f th e lesson , whethe r th e 
chalk boar d i s th e appropriat e mediu m t o us e i s no t sufficient . Th e teache r shoul d 
have th e skil l o f usin g i t (i f required ) raise d t o suc h a  leve l tha t h e i s no t eve n 
conscious o f usin g it . Fo r example , a s a  matte r o f routin e hi s writin g wil l b e bi g 
enough fo r al l student s t o se e an d th e diagram s wil l highligh t onl y th e relevan t 
features. Eve n thi s howeve r i s no t sufficien t i f th e behaviou r i s manifeste d onl y 
occasionally. Suc h behaviou r shoul d b e characteristi c o f th e teacher . T o stat e thi s 
more precisely , knowledg e o f th e chal k boar d shoul d b e raise d t o th e highes t level s 
of cognitiv e operation , psychomoto r executio n an d affectiv e involvement 24 .  Fo r 
other knowledg e tha t th e teache r ha s t o achiev e th e specification s woul d indee d 
be different . Thes e mus t b e known i f the training is to succeed . 

36. Th e period s o f practice-teachin g whic h ar e a  par t o f presen t pre-servic e 
programme ar e n o doub t mean t t o develo p th e skil l o f teaching . A  par t o f trainin g 
programmes in other fields is to stage quality performance s fo r th e novices to observe , 
analyse an d perhap s imitate . Th e would-b e doctor , lon g befor e hi s period o f intern -
ship see s master s a t work . Th e master s seek to la y bare their thinkin g fo r thos e wh o 
may profi t b y it . Should no t would-b e teachers be given an opportunity o f observin g 
a master a t work ? 

Control and  Guide 
37. Som e time after th e teacher has begun to pu t hi s plan into practice , he would 

find i t necessary to take further step s to maintain th e effectiveness o f the communica -
tion. Th e subjec t matte r for m planne d b y th e teache r ma y hav e envisage d certai n 
responses t o b e mad e b y students . Fo r exampl e a  teacher may have expected pupil s 
to sugges t tha t the y investigat e th e angle-su m propert y o f quadrilaterals . I f th e 
expected suggestio n i s no t forthcomin g th e teache r wil l hav e t o eithe r chang e th e 
subject matte r o r chang e th e subjec t matte r for m b y statin g th e resul t an d askin g 
pupils t o verif y i t o r us e som e demonstratio n (ne w media ) suc h a s forming a  fou r 
sided figur e wit h triangula r framework s t o encourag e pupi l suggestions , o r tak e 
some simila r step . A  pre-requisit e t o necessar y actio n o f thi s sor t i s a  sensitivit y t o 
what i s happenin g i n th e classroom . Th e teache r mus t b e abl e t o obtai n feedbac k 
and tak e whateve r actio n necessary . A  proble m fo r teache r educatio n programme s 
is t o develo p th e skill . 
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Evaluation and  Assessment 
38. Th e importanc e o f thi s proces s an d it s relatio n t o decision-makin g an d 

planning d o no t nee d t o b e emphasized . Thi s proces s i s no t likel y t o occu r unles s 
the objectives of the lesson are formulated i n terms of the expecte d studen t behaviour . 
Indeed th e plannin g o f a  lesso n pre-suppose s suc h a  formulation . I t i s o f cours e 
highly probable that in teaching, the initial formulation ma y b e modified o r amended . 
But nevertheles s th e formulatio n o f objective s i n terms o f expected pupi l behaviou r 
is a  necessar y step . Thi s i s admittedly n o eas y task . Bu t i f i t i s demande d o f ever y 
teacher fo r ever y lesso n tha t i s given and moreove r i t i s regarded a s a critical proces s 
in a  teacher' s tas k the n teacher-educatio n programme s shoul d conside r whether , 
in th e ligh t o f wha t i s currentl y known , the y ar e givin g th e maximu m assistanc e t o 
teachers i n th e formulatio n o f specifi c objectives . Significan t contribution s t o thi s 
aspect, i n recen t times , hav e bee n th e taxonomie s o f th e cognitiv e an d affectiv e 
domains evolve d b y Bloom , Krathwho l et  al  an d th e wor k o f Mechner . 25,  2 6 , 2 7 , 

Since the n analyse s o f th e psychomoto r domai n hav e als o bee n published . 2 8 , 2 9 . 

The suggestio n i s no t tha t thes e taxonomies be adopted i n toto. The suggestio n i s to 
consider whethe r teacher-educatio n programme s ar e a s concerned wit h th e formula -
tion o f objective s a s the y ar e apparentl y wit h technique s an d instrument s o f 
evaluation. 

Some Significant Problem s in Respect of the Practice of Teacher Education and 
Some Possible Lines of Approach to the Seeking of Solution s 
The Teacher's  task  is  not adequately  specified 

39. Th e fac t tha t teache r educatio n programme s are often classifie d accordin g t o 
subject an d grad e leve l i s a n admissio n o f th e belie f tha t som e informatio n abou t 
what the teache r has to d o should b e available, if he is to b e educated t o d o that . Bu t 
do teacher educatio n programme s know enoug h abou t wha t the teacher has to do ? 

Can the y answe r question s suc h a s th e followin g whic h relat e t o aspect s that ar e 
not directl y unde r thei r control ? 

What mathematics (subjec t matter ) ar e teachers expected t o teach ? 
What ar e they expecte d t o achiev e by teaching tha t subjec t matter ? 
What resource s (bot h tim e an d material ) ar e likel y t o b e availabl e t o d o thi s 
teaching? 

40. Fo r th e momen t i t i s assume d tha t subjec t matte r ca n b e relativel y easil y 
identified usin g suc h material s a s syllabuses , approve d textbooks , evaluatio n 
instruments, etc. What is to be achieved by teaching that content i s not easil y foun d i n 
sufficiently specifi c terms . Fo r exampl e conside r the subjec t matte r topi c "Theore m 
of Pythagoras" . Som e possibl e outcome s fro m teachin g th e theore m o f Pythagora s 
are as follows : 

(i) Student s ca n recal l the verbal statement o f the theorem . 
(ii) Give n a right-angled triangle they ca n apply th e theorem t o calculat e th e mag-

nitude o f on e side given the magnitude s o f the othe r tw o sides . 
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(iii) I n additio n t o (ii) , student s ca n selec t th e instance s wher e th e theore m o f 
Pythagoras is the appropriate on e to use . 

(iv) I n additio n t o (iii) , student s ca n prov e th e theorem . 
(v) I n additio n t o (iv) , student s appreciat e wha t i t i s t o prov e a  theorem . 

Still other outcomes may b e given or those stated abov e may b e more finely resolved . 
But the y ar e sufficien t t o dra w attentio n t o th e fac t tha t the y requir e lesson s o f 
different types . Fo r exampl e a  subjec t matte r for m (exposition , drill ) an d a  lesso n 
form (teache r communicate s subjec t matter ) whic h migh t b e ver y appropriat e fo r 
achieving outcom e (i ) above are undoubtedly no t th e mos t appropriat e fo r achievin g 
outcome (v) . 

41. Th e abov e illustratio n i s intended t o show that knowledg e o f subjec t matter , 
divorced fro m th e objective s th e teachin g o f the m i s expecte d t o achieve , doe s not 
provide a  sufficientl y clea r idea of wha t teacher s are actually expecte d t o do . This in 
turn makes teacher education difficult becaus e wha t i s wanted i s not alway s perceive d 
by the teacher educatio n staf f wit h sufficien t clarity . 

42. Ther e are possibly many ways of specifying th e task o f the teacher s o that no t 
only wil l h e ge t a  bette r ide a o f wha t h e ha s t o do , bu t als o th e teacher-educatio n 
programmes wil l hav e thei r objective s se t ou t i n a  behavioura l idiom . Th e leve l o f 
specificity an d the amoun t o f detai l may possibl y vary fro m countr y t o country . I t is 
suggested tha t a n adequate specificatio n satisf y th e followin g requirements : 

(a) Th e subjec t matte r shoul d b e identified . 
(b) A  preferred sequenc e o f teaching the subject-matte r shoul d b e indicated . 
(c) Guide-line s a s t o preferre d method s o f teachin g th e selecte d subjec t matte r 

(subject matte r form , lesso n form, media , grouping) should b e provided . 
(d) Outcome s o f eac h unit o f teaching should b e stated . 
(e) Evaluatio n instrument s fo r eac h unit o f teaching should b e provided . 

It i s onl y whe n suc h specification s ar e availabl e tha t teache r educatio n programme s 
can mak e tentative decision s as to wha t knowledge o f wha t component s are require d 
at wha t levels . 

43. Apar t fro m hi s rol e a s leade r a t Leve l I , th e teache r i s als o a  participan t a t 
Level I I o f th e educatio n system . Adapting and  modifying  the  specifications  of  his 
task to  suit  the  local  requirements  ca n tak e plac e throug h effectiv e participatio n a t 
this level . Teache r educatio n programme s shoul d conside r whethe r the y hav e take n 
adequate notic e o f thi s role. 

Inadequate co-operation  between  curriculum-design  staff  and  teacher-education  staff 

44. A  major part of the output of a  curriculum-design staf f ca n in fact b e regarde d 
as specifications for teaching. Ideally i t woul d appea r that th e curriculum-desig n staf f 
and th e teacher-educatio n staf f shoul d b e on e an d th e same . This i s practically no t 
possible sinc e th e curriculum-desig n staf f require s personne l suc h a s subjec t matte r 
specialists, etc. Invariably th e curriculum-design staf f i s the very much smalle r group. 
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Failure t o communicat e ca n affec t bot h group s adversely . A  possibl e solution , o f 
course, i s t o hav e som e individual s wh o ar e member s o f bot h groups . Thi s woul d 
still leav e ou t a  larg e par t o f th e teacher-educatio n staff . A  better solutio n migh t b e 
for th e teache r educatio n staf f an d curriculum-desig n staf f t o assum e th e Leve l I 
role a t regula r intervals . 

Problem of  selecting  novices 
45. Ther e i s a  genera l belie f tha t th e mor e intelligen t an d mor e abl e peopl e d o 

not tak e t o teaching . Assumin g tha t thi s i s true , fo r th e hig h abilit y group s a s 
currently identified , th e reason s fo r thi s stat e o f affair s migh t b e an y on e o r bot h 
of th e following : 

(i) Th e role of a  school teache r ha s no attraction fo r th e high ability group . 
(ii) Th e salar y o f a  school teacher ha s no attraction fo r th e high ability group . 

46. A t firs t sigh t possibl e solution s see m t o b e t o mak e th e function s o f th e 
teacher an d hi s salar y mor e attractive . In examining thi s rather obviou s solution i t is 
relevant t o not e tha t schoo l teacher s ar e require d i n larg e number s an d i n widel y 
scattered locations . Th e proble m i s no t th e staffin g o f a  particula r clas s o r schoo l 
but th e whol e o f a  nation' s schools . Th e solutio n o f makin g th e role of th e teache r 
sufficiently attractiv e doe s no t appea r t o b e a  practicable on e considerin g th e large 
number o f teacher s required . Ther e i s n o doub t tha t ever y countr y ha s it s quot a 
of abl e me n an d wome n wh o have taken t o teachin g despit e the financia l los s it may 
have entailed . Bu t i t i s th e fac t tha t th e numbe r o f suc h peopl e i s no t a  significan t 
proportion o f the teacher population that has led to the problem unde r consideration . 
The othe r solutio n o f makin g th e salar y attractiv e i s no t directl y withi n th e com -
petency o f teacher-educatio n institutes . I f teacher s are paid a  lower salary it may not 
be entirel y a  question o f larg e numbers but a  lack of genuine appreciation b y societ y 
of th e difficult y an d importanc e o f a  teacher' s task . A  lon g ter m solutio n i s fo r 
teacher-education programme s to see k to develo p thi s appreciation . 

In th e abov e submission s i t ha s bee n assume d tha t th e hig h abilit y grou p a s 
currently identifie d i s the bes t sourc e fro m whic h t o recruit . A  specific exampl e o f 
this is the belie f tha t a  person wit h a  good honours degree in mathematics i s likely t o 
be a  bette r mathematic s teache r fo r a  particula r grad e tha n anothe r wit h perhap s 
no mathematic s a t th e degre e level . I f thi s belie f mean s tha t th e perso n wit h 
the highe r academi c qualificatio n ha s th e bette r potentia l t o acquir e the othe r com -
petencies tha t th e skil l o f teachin g demands , the n th e belie f i s a  reasonable basi s 
for action . I f on th e othe r hand i t i s believed tha t th e on e who has a good knowledg e 
of th e subjec t ca n somehow o r other , withou t professiona l training , 'pu t i t across ' to 
students suc h a  belie f ca n onl y retar d th e growth o f teaching as a profession. Henc e 
even i f recruitmen t t o th e teachin g professio n i s fro m th e hig h abilit y grou p a n 
examination o f teacher-educatio n programme s i s calle d fo r t o ascertai n ho w 
adequately the y ca n discharge thei r function . I t woul d see m therefore , tha t a  reason-
able cours e t o pursu e i s to asses s whether teacher-educatio n programme s ar e making 
the bes t use of whateve r resources are currently availabl e t o them . 
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Concluding Commen t 
48. Tha t systemati c improvement o f teache r education programme s mus t b e pre-

ceded b y a  clea r recognitio n o f wha t the y ar e t o achiev e i s almos t a  truism . Thi s 
paper attempt s t o presen t th e vie w tha t th e objective s o f a  teacher-education pro -
gramme b e interprete d i n term s o f th e expecte d behaviou r o f teachers , describe d 
with th e appropriat e degre e o f specificit y an d concreteness . A n analytica l frame -
work ha s bee n propose d t o stud y th e tas k o f th e teacher . Thi s coul d b e use d b y 
teacher-education staf f t o decid e wha t knowledg e i s required a t wha t levels . Such a 
step i s on e o f th e essentia l preliminar y step s t o a n effective programm e o f selectio n 
and educatio n o f teachers . 
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Supplementary materia l provide d b y Mr . D.A . Perer a 

Suggested Mathematic s Conten t fo r Pre-Servic e Trainin g o f Teacher s 
Assumed Background 

1. It i s assumed tha t thos e wh o are recruited t o th e pre-service training cours e fo r 
primary schoo l mathematic s teacher s hav e complete d a t leas t a  secondar y schoo l 
course i n wha t i s generall y regarde d a s traditiona l mathematics . Recruit s fo r th e 
secondary schoo l teachers ' course , i t i s assumed , have completed a t leas t an A-Leve l 
course o f a  simila r type . Mos t secondar y schoo l mathematic s course s woul d hav e 
been geared t o the developmen t o f computationa l skill s such as the following : 

(i) fundamenta l operation s on rational numbers ; 
(ii) operation s involving percentages, averages, ratio, proportion ; 
(iii) operation s o n number s wher e th e number s ar e use d (alon g wit h th e appro -

priate units ) t o represen t quantitie s suc h a s time , money , length , area , etc ; 
(iv) transformin g give n arithmetic and algebraic expressions with such technique s 

as simplifying, factoring ; 
(v) solvin g linea r equation s i n on e o r tw o variables , secon d degre e equation s i n 

one variable, graphical solution o f equations ; 
(vi) expressin g give n informatio n usin g mathematica l symbolism , solvin g verba l 

problems; 
(vii) usin g mathematical instruments , constructions using straight-edge and pai r o f 

compasses; 
(viii) proving selecte d theorem s fro m Eucli d an d doin g original exercises based o n 

them; 
(ix) usin g sine , cosin e an d tangen t t o solv e right-angle d triangles , skil l i n usin g 

mathematical tables . 
2. These skill s woul d hav e bee n develope d i n term s o f a  larg e bod y o f conten t 

such a s propertie s o f plan e geometri c figures , table s o f weight s an d measures , 
formulae fo r area , volume , perimeter , etc . A n understandin g o f the structure o f th e 
subject ma y no t hav e receive d du e attention . I n additio n t o th e above , a n A-Leve l 
course woul d hav e deal t wit h co-ordinat e geometr y o f two dimensions , integral and 
differential calculu s an d mor e advance d algebr a an d trigonometry . Syntheti c soli d 
geometry o f thre e dimension s would also have been done . 

Some Assumed  Objectives  of  a  Subject-matter Course  at a Training Institute 
3. (i ) Awarenes s and appreciation of the development o f mathematics and mathe -

matical modes of though t a s a part o f the developmen t o f human culture . 
(ii) Understandin g o f fundamenta l mathematica l concept s suc h a s sets , rela -

tions, number, operations , numeration system , variable, proof, etc . 
(iii) Awarenes s o f the abstract natur e o f mathematica l concepts . Understandin g 

of a  mathematical model . 
(iv) Acquisitio n of a unified view of some of the differen t area s of mathematics . 
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Suggested Content 
4. A  difficult y i n specifying  conten t i n th e for m o f subjec t matte r topic s i s tha t 

the latter are open t o bein g interpreted ove r a very wid e spectrum. Another difficult y 
is tha t eve n i f th e conten t wer e t o be made fairly specific , th e same conten t ma y b e 
taught a t differen t level s o f cognitiv e operation . Howeve r a  formulation o f th e con -
tent in terms of subject-matter topic s could be a step in the evolving of more adequat e 
guide-lines. 

a. Fo r primar y schoo l mathematic s teacher s 
idea o f a  set . Subset , disjoin t sets , nul l set . Ven n Diagrams . Correspondences . 
Equal and Equivalen t sets . Cardinality o f a  set. Set operations . 

Counting numbers , integers , rationa l numbers . Operation s o n numbers . Ordere d 
pairs. Mappings on rational numbers . Operations as mappings. Idea o f the develop -
ment o f th e numbe r system . Awarenes s o f irrationa l an d comple x numbers . 
Modular arithmetic . 

Variable, domain. Relation and function. Rang e of a  relation. Argument an d value . 
Equivalence relations . Invers e relation . Ope n sentences . Propositions . Equation s 
and inequations . Conditiona l equations , inequations . Solutio n sets . Identities . 
Graphing a s a  one-to-on e mapping . Graphin g o n th e numbe r lin e and co-ordinat e 
plane. Graphs o f solutions , set o f equations and inequations . 

Geometrical figure s a s set s o f point s an d lines . Element s o f Euclidea n geometr y 
including th e theore m o f Pythagoras . Intuitiv e stud y o f transformation s o f 
geometric figures . Invariant s unde r transformations . Symmetr y an d similarity . 
Elementary trigonometri c functions. Elementary ideas of probability an d statistics . 

b. For Secondar y Schoo l Mathematics Teacher s 
In additio n t o th e conten t liste d i n 4a , th e following : 
Algebra o f sets . Boolean algebra . Equivalence and orde r relations. Algebraic opera -
tions an d thei r inverse . Semi-group , group , rin g an d field . Understandin g o f 
algebraic structure . 

Set o f positiv e integers . Principl e o f mathematica l induction . Integers , rationa l 
numbers, irrational numbers , real numbers, complex numbers . 

Simple series , finite an d infinite , e x, e ix, lo g x, si n x, co s x. 

Solution o f a  syste m o f linea r equations . Matrices , determinants . Approximat e 
solutions of equations o f highe r degrees . 

Historical developmen t o f Euclidea n geometry . Geometri c figure s a s model s fo r 
physical objects . Element s o f a  deductiv e system . Awarenes s o f othe r geometri c 
systems. Use of matrice s in studying transformations . 

Euclidean vector . Elementary ide a o f a  vector space . 

Upper an d lowe r bounds . Infinit e limit s an d finit e limit s a s x  +  00 , -  00 , 
a — o , a + o, a . 
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Neighbourhoods. Simpl e theorems o n limits . 

Differentiation. Differentiabilit y a t a  point . Differentiabilit y i n a n interval . 
Differential. Theorem s on differentiation . Maxim a and Minima as local properties . 
Integration a s th e invers e o f differentiation . Areas . Extensio n o f th e concep t o f 
integration. 

Elements o f a  deductiv e system . Categorica l an d hypothetica l propositions . 
Converse, invers e an d contrapositive , etc . Logica l connectives . Trut h tables . 
Syllogisms. Valid Inference . 

c. For teacher s of othe r subject s a t th e secondar y schoo l leve l 
(It is assumed that these teachers have completed a t leas t a  secondary schoo l cours e 

in mathematic s a s describe d earlier . Wit h respec t t o objective s i t i s suggeste d tha t 
the main emphasi s be on 3(iii ) and 3(ii)) . 

Idea o f positiv e integer s i n term s o f equivalen t sets . Developmen t o f the numbe r 
system. Numeration syste m wit h non-decimal base . 

Variable, domain. Relation and function. Rang e of a relation. Equivalence relations . 
Open sentences . Propositions . Conditiona l sentences . Identities . Awarenes s o f a n 
algebraic system. Elements of a deductive system. Categorical and hypothetica l pro -
positions. Converse , invers e an d contrapositiv e etc . Logica l connectives . Trut h 
Tables. Syllogism. Valid Inference . 

REPORT OF WORKING GROUP B.2 

Chairman: Professo r CO . Taiwo (Nigeria ) 

Supply 
49. Th e member s o f th e group firs t discusse d curren t practice s in their respectiv e 

countries wit h regar d t o th e suppl y an d trainin g o f teacher s o f mathematics . I t wa s 
recognised tha t ther e i s a  shortag e o f competen t teacher s of thi s subject a t al l levels. 
In som e countries , th e shortag e i s o f qualifie d teachers ; in al l ther e i s a  deart h o f 
good teachers , competen t i n action . I n severa l developin g countries , there are many 
teachers wh o hav e no t bee n expose d t o th e ne w idea s and ye t have to teac h mathe -
matics. I n particular , ther e ar e primar y schoo l teacher s wh o hav e littl e o r n o 
knowledge o f th e subjec t matte r o r o f th e approac h whic h i s now recommended i n 
the teachin g o f mathematic s i n th e primar y school . Ther e ar e tutor s i n the trainin g 
colleges who themselves need to become acquainted wit h the new ideas and approach . 

50. Variou s reason s wer e suggeste d fo r th e shortag e o f teacher s of mathematics . 
Throughout th e worl d ther e i s an increasing demand fo r mathematician s in adminis-
tration, industr y an d commerce , wher e condition s o f servic e ar e mor e attractive . 
The statu s an d salar y o f th e schoo l teacher ar e less favourable tha n tha t accorde d t o 
comparable position s ope n t o mathematician s outsid e teaching . The role of a  school 
teacher appear s t o hav e littl e attractio n fo r th e hig h abilit y group , som e o f whos e 
members might mak e good teacher s of mathematics . 

115 



In developin g countrie s som e teacher s receiv e n o initia l trainin g a t all . Thi s i s 
because o f th e expense t o th e countrie s not onl y o f th e trainin g itself bu t als o of th e 
higher salar y scal e o n whic h traine d teacher s mus t b e paid . Ther e i s als o som e 
'brain-drain' arisin g fro m student s wh o fin d thei r wa y t o develope d countries , 
achieve highe r qualifications , an d remai n i n thos e countrie s wher e condition s o f 
employment ar e mor e favourable . Los s als o occur s whe n qualifie d teacher s o f 
mathematics no w i n servic e i n thei r ow n countrie s see k mor e lucrativ e form s o f 
employment. 

It wa s recognise d tha t ther e i s a  cor e o f abl e an d competen t me n an d wome n in 
every countr y wh o hav e remaine d i n th e professio n despit e financia l loss . It i s clear 
that effort s shoul d b e mad e t o examine furthe r th e reasons for th e shortage o f com -
petent teacher s o f mathematics , an d tha t practica l step s should b e taken t o ensure a 
good suppl y o f suc h teachers and t o retain the m i n the profession . 

51. Th e tendenc y o f som e o f th e able r student s i n mathematic s t o g o int o 
professions othe r tha n teachin g was discussed. Careful consideratio n shoul d b e given 
to the training of those students who have so far no t demonstrate d th e highest mathe -
matical ability , provided the y hav e the qualitie s required o f prospective teachers . 

Selection procedure s 
52. Entr y qualification s int o th e trainin g college s fo r primar y schoo l teacher s 

vary. In some countrie s a  secondary schoo l certificat e (usuall y followin g eleve n year s 
of successful schooling ) is required; in other s slightly lowe r qualifications ar e required 
and th e lengt h o f professiona l trainin g i s prolonge d t o thre e o r fou r years . In othe r 
countries, the Primary Schoo l Leaving Certificate (obtaine d afte r si x to eight year s of 
schooling) i s th e require d minimu m qualification . Th e Grou p considere d tha t a 
desirable entr y qualificatio n a t which to aim for al l teachers is the Secondar y Schoo l 
Certificate o r passes  i n severa l subject s a t the Genera l Certificate o f Education ("O " 
Level). A  pas s i n mathematics , whil e desirable , i s no t essential . I n countrie s wher e 
the averag e studen t applyin g t o ente r th e Trainin g Colleg e doe s no t posses s th e 
desirable minimu m entr y qualification , i t i s al l th e mor e importan t t o hav e tutor s 
competent t o handl e mathematic s i n th e manne r recommende d i n th e Conferenc e 
Report. 

53. Method s o f selectio n i n th e differen t countrie s were discussed. I t was agreed 
that som e for m o f interview in addition t o a n examination wa s desirable in selectio n 
for training . I t wa s suggeste d tha t th e intervie w procedur e migh t consis t o f tw o 
parts: 

(i) a  personal interview; and 
(ii) a  grou p interview , whic h woul d giv e a n opportunit y t o se e ho w candidate s 

react individuall y an d in groups. 

54. I t wa s recognised tha t som e countrie s found i t convenien t t o allow Principal s 
of school s t o administe r a  standardised intervie w to thei r pupil s who wished t o ente r 
a Teachin g Training College ; the comment s are then passe d t o the respective Teache r 
Training Colleg e fo r fina l selection . Bu t i t wa s strongl y urge d tha t th e Trainin g 
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Colleges shoul d b e wel l represente d i n an y selectio n procedur e fo r students , an d 
that th e fina l selectio n o f candidate s should b e in the hands o f th e Training College . 

55. It  wa s agree d tha t candidate s wh o ar e olde r an d hav e ha d som e responsibl e 
experience sinc e leavin g school , wer e likely t o prove good candidate s fo r a  course of 
training. 

56. I t wa s agree d tha t professiona l trainin g fo r universit y graduate s i s highl y 
desirable. Amon g othe r things , i t assiste d the m t o for m goo d attitude s t o thei r 
profession, t o lear n abou t childre n an d thei r way s o f learnin g an d t o communicat e 
meaningfully an d effectivel y wit h thei r pupils . It shoul d lea d t o a  deeper understand -
ing both o f th e aims of teachin g and o f the problems usually me t i n the classroom . 

Initial training 
57. Trainin g i n college s fo r primar y schoo l teacher s usuall y incorporate s profes -

sional trainin g wit h academi c stud y o f a  number o f subject s including mathematics . 
There shoul d b e a  mathematic s cours e fo r al l students which would giv e them a  new 
insight int o th e mathematic s tha t the y woul d b e expected t o teac h and th e method s 
they migh t use , an d a  familiarit y wit h experience s throug h whic h childre n learn . 
There shoul d als o b e a n optiona l specialis t cours e designe d t o stimulat e student s in 
their ow n mathematica l pursuits . 

58. A t leas t som e trainin g college s shoul d provid e course s fo r student s withou t 
a universit y degre e wh o inten d t o teac h mathematic s a t a  secondar y school . Such a 
course coul d b e a  straight three-yea r cours e (a s in some countries) , which migh t lea d 
on, immediatel y o r a t a  late r stage , t o a  Degre e Course ; o r i t coul d b e a  two-yea r 
course followe d b y a  Mathematics Specialis t Cours e of one year . Other variation s are 
possible. Courses might be organised in which students specialise in two main subjects , 
one o f whic h migh t b e mathematic s an d th e othe r a  languag e (English , French , a 
local language, etc.) o r some othe r Art s or Science subject . 

59. Tw o scheme s wer e discusse d fo r trainin g universit y graduate s t o teac h 
mathematics. Th e firs t wa s a  degree followed b y professiona l training ; the othe r wa s 
a degre e incorporatin g professiona l trainin g suc h a s the B . Ed., B.A. , (Education) o r 
B. Sc . (Education) , wher e th e precis e qualification depend s on th e university regula -
tions applicabl e t o th e candidate . I t wa s considere d tha t eac h schem e ha d it s ow n 
advantages. Bot h scheme s ar e alread y bein g offere d i n a  number o f Universitie s and 
Institutes o f Education . Som e degre e course s migh t b e structure d t o cove r mathe -
matics an d som e Art s subjec t i n orde r t o offse t th e shortag e cause d whe n scienc e 
graduates wit h mathematics move into othe r form s o f employment . 

60. Consultatio n betwee n mathematic s tutor s i n different college s and countrie s 
is highl y desirable . I t i s therefor e suggeste d tha t opportunitie s b e give n t o thos e 
teaching mathematics at colleges to benefi t fro m bursarie s or study leav e periodically , 
in order t o stud y new methods and new topics in teaching mathematics . 
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61. Peopl e wit h experienc e o f experimenta l teachin g coul d b e invited t o discus s 
their methods wit h the tutor s of Training Colleges . Such discussions could b e accom-
panied b y demonstration s usin g loca l pupils , and material s availabl e i n th e environ -
ment. 

62. I n plannin g ne w colleg e buildings , provisio n shoul d b e mad e fo r specia l 
mathematics rooms, mathematical laboratorie s and appropriat e storag e spaces . In th e 
same way, furniture suc h as tables and chairs , flat  topped desks , should b e designed t o 
permit practica l work and give mobility . 

Subsequent training 
63. Teacher s wit h littl e knowledg e o f mathematic s coul d b e assiste d t o lear n 

more o f th e subjec t an d newe r teachin g method s throug h subsequen t trainin g 
courses spread ove r a reasonable perio d (on e o r two years) . There ar e various ways in 
which teacher s coul d receiv e the help they need : 

(i) A t centre s wher e the y coul d mee t t o receiv e guidance , exchang e view s an d 
experience an d discus s the problems which arise in their classrooms . 

(ii) B y workin g wit h on e another , observin g how the more experienced teacher s 
handle thei r clas s groups. 

(iii) B y meetin g t o mak e simpl e apparatu s an d t o experimen t wit h loca l mate -
rials. 

(iv) B y readin g book s i n orde r t o kee p up-to-dat e wit h recen t development s i n 
mathematics teaching . Fo r thi s purpos e th e establishmen t o f collection s o f 
mathematical book s i n schoo l an d clas s librarie s i s essential . Suc h reading is 
particularly importan t fo r secondar y schoo l teachers . 

(v) Publications , especiall y teachers ' journal s o r bulletins , shoul d b e use d mor e 
widely a s a  means of informing teacher s of any new ideas in approach t o an d 
content o f mathematics . 

64. Secondar y Schoo l Teacher s o f mathematic s hav e specia l need s whic h coul d 
be met i n various ways: 

(i) The y shoul d continu e readin g mathematic s a s wel l a s reading abou t recen t 
developments in teaching . 

(ii) Facilitie s fo r furthe r trainin g course s whic h som e teachers require shoul d b e 
made widel y known . Example s o f examination s availabl e ar e th e Mathe -
matical Association's Diplom a in Mathematics organise d b y the Mathematica l 
Association o f Britain , and th e Externa l Degree o f th e Universit y o f London . 

(iii) Universitie s an d Teacher s College s shoul d b e encourage d t o provid e suitabl e 
evening course s o r othe r part-tim e course s i n mathematics . Suc h course s 
should ai m a t assisting teachers to acquire a  greater knowledg e o f the subjec t 
and t o enable them t o teac h mathematic s mor e effectively an d meaningfully . 
Where feasible, university courses biassed towards Education should be offere d 
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to teachers. Teachers could apply for entr y t o these course s under the Matur e 
Student Admissio n Regulation s whic h ar e a  featur e o f mos t universities . 
Such regulations should give special consideration t o teaching experience . 

(iv) Universit y graduate s i n Art s subject s wh o fin d themselve s havin g t o teac h 
mathematics shoul d b e assiste d b y mean s o f suitabl e course s t o acquir e a 
knowledge o f bot h th e subjec t matte r an d th e newe r approac h t o th e 
teaching of mathematics . 

(v) Journal s specialising in mathematics coul d b e of grea t assistance to secondar y 
teachers, an d i t i s urge d tha t effort s shoul d b e mad e b y teacher s t o hav e 
such journals established i n countrie s where they d o not exist . 

(vi) Wher e practicable , effort s shoul d b e mad e t o mak e publication s fro m othe r 
countries available to teachers in order t o stimulat e and introduce new ideas. 

(vii) Mathematica l Association s shoul d encourag e imaginativ e teacher s t o ge t 
together, discus s ideas , an d influenc e development s a s wa s suggeste d i n a 
paper submitte d b y Britain . 

(viii) Exchange programme s b y whic h teacher s fro m othe r countrie s wor k wit h 
local staf f an d student s shoul d b e encouraged . Car e shoul d b e take n t o 
ensure tha t exchang e teacher s becom e familia r wit h th e environmen t o f th e 
pupils and ca n make us e of loca l materials . 

Conferences and  workshops  in  mathematics 
65. Workshop s i n mathematic s provid e opportunitie s fo r teacher s of various age 

groups t o mee t togethe r t o lear n mathematic s i n a n activ e wa y themselves , t o pla n 
work fo r thei r classrooms , an d subsequentl y t o mee t an d discus s th e pupils ' wor k 
resulting. 

Central plannin g i s needed t o organise workshops for tutor s and leader-teacher s in 
the firs t instance . Thes e peopl e woul d the n ac t a s leaders in workshops for teachers . 
Success o f suc h workshop s depende d o n th e co-operatio n o f th e supervisors , 
principals an d inspector s o f school s wh o shoul d a t al l time s b e mad e awar e o f th e 
plan i n orde r t o enlis t thei r support . "Follow-up " after th e completio n o f course s is 
very importan t an d shoul d b e incorporate d int o an y genera l plan . Sometime s 
authorities neede d t o provid e incentives , suc h a s paymen t o f cos t o f travellin g i n 
order t o generat e initia l interes t i n suc h workshops . Wher e necessary, experts coul d 
be invited from develope d countrie s for period s of si x months to on e year t o assis t in 
conducting suc h workshops . 

Another for m o f subsequen t trainin g i s the singl e Schoo l Trainin g Sessio n whic h 
concerns onl y th e teacher s i n on e school . Thi s i s especiall y usefu l wher e grou p 
centres are not feasible on account o f lon g distances involved o r transport difficulties . 
The da y commence s wit h a  preliminary discussio n b y the entire staf f o f the school' s 
mathematics cours e i n outlin e an d o f th e underlyin g philosoph y o f th e cours e a s a 
whole. Attentio n i s the n focuse d o n a  serie s o f differen t classes . Each tim e the clas s 
teacher i s i n action , teacher s o f th e classe s immediatel y abov e and below , as well as 
the principa l and an y exper t available , are present . 
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PLENARY DISCUSSIO N O F REPORT OF WORKING GROUP B.2 
Survey an d Comment s 

66. Discussio n centre d o n th e difference s i n th e opportunitie s ope n t o primar y 
and secondary teachers , in regard bot h t o trainin g and t o salaries . In severa l countrie s 
expense mad e i t virtuall y impossibl e t o giv e initia l trainin g t o al l primar y teacher s 
because i n additio n t o th e cos t o f th e trainin g th e countrie s coul d no t affor d th e 
higher salarie s payabl e t o traine d teachers . Usuall y salar y depend s o n qualification s 
and no t o n th e typ e o f schoo l i n whic h th e teache r i s engaged . Th e mor e highl y 
qualified teacher s ar e t o b e found i n secondary schools ; the untrained ar e appointe d 
to dea l wit h th e larg e number s enterin g primar y schools . Delegation s stresse d th e 
importance o f investin g i n primar y educatio n an d employin g traine d teacher s if th e 
educational level of a  country i s to b e raised, because a t tha t stag e teachers ar e laying 
the foundations o f al l future learnin g whether academi c o r practical . 

67. Method s o f selectio n var y considerably . Delegate s wer e anxiou s t o ensur e 
that, a t entr y t o training , primar y teacher s ha d a n adequat e genera l educatio n an d 
secondary teacher s o f mathematic s ha d goo d mathematica l knowledge . I n spit e o f 
the difficultie s i n listin g th e qualitie s require d i n a  teacher , delegate s believe d tha t 
the fina l decisio n o n a  candidate's suitabilit y shoul d b e made b y th e colleg e staff . 

68. Delegate s emphasise d th e importanc e o f mathematic s course s durin g th e 
initial training of primary teachers . The basi c ideas of modern mathematic s shoul d b e 
included bu t i t wa s also essential tha t student s should themselve s experience learnin g 
mathematics throug h exploratio n an d experiment . Attentio n wa s draw n t o the pos-
sibilities of apprenticeship scheme s in which student s alternate betwee n pai d employ -
ment i n a  school and stud y term s in a Department o f Education . 

69. Man y differen t idea s fo r th e necessary subsequen t mathematic s course s were 
mentioned. I t wa s recognised tha t al l resources woul d have to be utilised t o provid e 
the workshops , mathematic s centres , handbooks , etc . neede d t o prepare teacher s t o 
introduce ne w methods and content . 
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