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REPORT ON. AFRICAN ELEMENTARY SCIENCE CONFERENCE, KANO
February 22-26, 1965 |

Part I

.Ihngfrigan3Edu¢atibn Progran of Educational Services Incorporated was
'prQPQQEHQ#t thé Endicott House Conference in 1961 and brought into existence
{béﬁﬁﬁafféi. - The Conference proposed that programs of curriculum development
fintmﬁtﬁémétids, science and social studies should be undertaken as soon as
jqé@@éd‘appropriate. The Mathematics project was initiated in 1962, and early
in 1964 with the help of funds from the Ford Foundation a beginning was made
with the Elementary Science program. The outcome of this preparatory work
in Science was the Conference held in Kano, Northern Nigeria, from February 22
through 26, 1965,

The purpose of the one-week conference was to plan for possible major
changes in the teaching of beginning science in Tropical Africa -- primarily
for»Engliéh-speaking Tropical Africa, Of the sixty participants, more than
one-half represented African countries =-- the remainder were largely from
the U,S, with a few from the U.K., (Appendix I - Kano Participants).

The meeting took the form of presentations, classroom demonstrations,
and great discussions. The presentations were started by Dean A. Babs Fafunwa
and Mr., John H. Gitau; they described the kind of work that is going ou in
¢ceﬁ£ers in Nsukka and in Nairobi. There was also a presentation by
Mﬁs'E. R, Wastnedge. Mr, Leonard Sealey from Leicestershire and Dr, Philip
'Mofrison gave talks concerning basic education philosophy of the new science
'prOgrams{ Participants from other countries made useful :and considerable
chtributions to the subsequent discussions.

In addition there were demonstration classes, Mike Savage, who has been
WLthJ:he Elementary Science Study for several years, is in Africa associated
with,the Nsukka center. He went to Kano a couple of weeks ahead of the meeting -
iéﬂd:wbrked for a total of six teaching hours with six African teachers, These
ytéééhers (with only eight to twelve years of schooling) then learned to teach
units of the Elementary Science Study, in particular "patteries and Bulbs'
and "Pendulums'", The training period of the teachers was not sufficient to
make them fully at home with the materials, or to bring them to a full
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understanding of the aims of the units being taught. Nevertheless, for the
benefit of the participants, they gave demonstratxon classes with local
children, and it was - ‘evident that they and the children gained much from the
lessons, and were enthusiastic about this approach: to learning.

Every bit of this Q-ﬂthe presentation, the classes, everything -~ served
to clarify not only the thinking of those members of the conference who were
new to the Elementary Science Study, but to help clarify the thinking of all
of us who have been working so long in this sort of education, There was
general agreement concerning the educational philosophy to combat the deadening
effects of rote and memory. There was such uniform agreement on all educational
issues that it vas decided to have the etatement of educational philosophy
drafted by one man, namely Mr. Leonard Seeley of the British group (Appendix II =
Conference Report).

After three days the conference divided into six groups: one representing
the five parts of Nigeria; one for the countries of East Africa; one for Ghana;
one for Sierra Leone and Liberia; one for the countries south of East Africa -~
Rhodesia, Zambia, the High Commission territories; and finally a group composed
of the Y,S. and U,K, members. The participants reassembled to a meeting of the
whole with substantive and administrative proposals. Ve agreed that the two
centers in Hairobi and Nsukka should be increased in size immediately. In
addition, there was agreement that there should be started, in many parts of
Africa, smaller centers which should be encouraged to grow -- eventually to
have the kind of scope that E.S.I, has (Appendix III - Reglonal Reports).

The rxole of E,S.I. in all of this is to develop and assist in the
development of elementary school scienee materiels and to provide some of the
means for the setting up of the centers -- namely help to provide new people
for.these centers, ‘a supply of materiels,_peoﬁle on exchange, and people for
replacement,  Every other form of assistance that we could think of was
discussed, and exawples were.given (Appendix IV -~ the Centers).

Por immediate action, the group as a whole agreed to a summer Workshop
to be held.this summer at Entebbe (to be.directed by Dr..Jack.S. Goldstein,
an_atrsophysicist from Brandeis University). Preparation.of new materials.
willnot:be the; sole purpose of the.Workshop. .The science project is very,
different from the mathematics project.in.that the science project. starts with,
many'.good-experimental materials.to txy.
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There was limited discussion of some miscellaneous, but nonetheless
*important experimenta in the field of beginning science. Dr. P. Morrison's
'plan to try to get science materials to young children and children out of
~8chool wap discussed and pretty much agreed to. It was felt that there
=shou1d be investigations to make possible the supply of simple material
likely to be interesting to small children, into a small area which could
be easily supervised and in which the effect of the experiment could be
estimated, It was also considered well worth while to assist with suitable
equipment for secondary school science clube which satisfied previously
stated criteria. These discussions did not continue to the end of the
conference, There was also some discussion on making books and reading
materials available to African schools at low cost (AppendizeV -- Megabooks),

The Conference ended on Friday evening with a short but rousing banquet,
which itself indicated the extraordinarily high morale of the entire week.

On Saturday representatives of the mathematics project met with ten
A,I.D, field representatives, and this will be reported in a separate Report.
They presented a careful schedule of the mathematics activities, but most
important from the point of view of the science study, they discussed the
changeover from innovation to implementation, The A,I,D, field representatives

had attended the final two days of the Science Conference.

On Saturday, representatives of the African Elementary Science group
met with the A,I.D, personnel and discussed the outcome of the conference.
At this meeting a fuller description of the aims of the Science program was
given and the detailed reports and plans of the regions were discussed.

Outside of the conference, but nonetheless germane to it, were some
discussions concerning the establishment of an overall umbrella organization
that might be called Fducational Resouxces Africa (E.R,A.). The need for
such an African organization, with a location in Africa, tuv undertake the
task of initiating and supervising educational reform in Africa had been

 discussed at some length at the original Endicott House conference.

| During the five-day meeting many other points were clarified in general
'diacuseions. These discuseions have made it possible to make some fairly firm
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predictions on the method the African Elementary Science Program will use
and the period in which the program will operate. It is elso possible to
make a very rough estimate of the probable total cost of the program,
These predictions and estimations are given in Part II.

Part II

It wvas evident from the Kano meeting that there is a desire to innovate
a program for the improvement of science curricula. Both the Africans and
others who attended the meeting showed a great deal of enthusiasm for this
type of long-range science development program, The momentum needed to
faitiate any type of development program which is based on a different approach
to learning was much in evidence. As can be seen from the regional reports
given at the meeting (Appendix III) the stage of development and the prepared-
ness to follow through on the initial phases varied from country to country,
Thus, any long-range plans have to be flexible enough to meet the needs of
the various countries, However, the following is a proposal which provides
the guidelines for initiating such a program to meet the different possibilities
expressed at the Kano meeting, This section is organized in response to the
specific points included in the Contract (Section A.3,(b)).

1. long Range Strategy and Plans

The program will be under the overall direction of the Steering Committee,
Their prime responsibility will be to follow the program es it develops and
to see that its activities respond to changing needs and accumulated experience.

To lay a sound foundation for this program, two important needs are the
development of a small group of people acquainted with new approaches to science
teaching in each country, and an organization around which this core group can

disseminate the ideas to the other members oZ the educational system.

It wvas indicated at Kano that the best method to do this would be to
operate Science Workshops during the summer vacation periods, and to assist
in the development of Science Centers in the countries involved. The
lorkshops would engage in a number of activities which include the following:

~= the development of guidelines for an elementary sciencc curriculum;

-~ the preparation of text materials and laboratory experiments

appropriate to the African environment and to African financial
and industrial resources;

-~ coordination of the programs being conducted in the participating
countries,



A wOrkshop organized to meet these objectives would provide the necessary
coordination and interchange of ideaa to support the efforts of ‘the people
‘from each of the local centers. The first Uo*kshop is to ‘be held during the
summer of 1965.

The .core. group. which attended the WOrkshop could act as a nucleus in
each country for carrying on the work during the intervening period., Im
‘some cases, such aa Nsukka and Nairobi, this would mean working f£rom an
eatablished center, in other cases it would mean working on a smaller scale
based at the home institutiou of the participant. This might be a university
of teacher training Institute. An effort would be made to encourage the
verioue countries to set up centers as soon as feasible. A reasonable amount
of assistance would be provided for these centers as the country was prepared
to undertake this activity., It would be hoped and was predicted that a suitably
prepared core group from eacli country would be ready to carry on this activity

without the need for continuing Workshops by 1971.

The African Education Program would provide U.S., and U,K, scientific
and technical staff to the centers., This staff would develop and/or modify
experimental materials, supervise experimental use of the materials and
feedback, and provide contact with the Ministries and teachers using the new

meterielsa

2,  Co-ordination of Project Activities

’ The activities of the program will be under the overall direction of
Mthe-Steering Committee., Personnel attending the Vorkshop and working in

- Science Centers will be required to keep the Steering Committee and
‘}eppropriate E.S.I. staff representatives fully informed of local activities.

;iin the initial planning, provision has been made for consultants to travel
fﬂin Africa to supervise and help the work in the centers and to coordinate
;:the work in major areas. In addition provision has been made for staff visits
:fof E.S.I. personnel, ' The main purpose of these visits is to maintain close
1*contact with the work and ensure co-ordination of effort., These visitors,
supported by Workshop reports and materials received from centers and
disseminated by E.S.I., will keep people involved fully informed of the
project's activities and ensure that the work in the centers combines to

further the aims of the program,
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3. Coordination with other Science Curricular Efforts in Afri

| ,'Ehn Science Centers will be a co-operating nountry venture through
which ‘E. S, I. will cperata in tuat locale, %he full co-operaticn of the
relevant education officiuls in each co~opnrating country is a pre-requisite
for E. S 1. utiiization of the center for science curriculum material develop-
ment, Co~ordination with other scieace curriculum projects in Africa will
thus ba achicved through the conter ¢o the extent the officials in each case
dnclude the materials of these projects in their center operations, In
addition E.S.I. staff will be in conztant communication with other projects
in Afcica where relevant efforts will be made to achieve full cooperation.

4. Indigenous Educational Institutions (Initisl Local PResearch end Devel-
opment Efforts)

In the initial phase of the program there would be & nead to involve the
Ministry of Education officials, staff members of local Institutes of
Education, Senior Training Colleges and science staffs of the Universities.
These various groups from each country would become involved as the program
develops in each country. In all instances this progran would have to have
the cooperation of the Ministry of Education officials. This cooperation
would be explicit in the willingness to send people to the first summer
WUorksheps. In many cases this cooperation vwas assured at Kano. Again, the
degree of involvement during the first yesr would vary from country to country.
The Nairobi Teaching Center would be the location of the development work for
Kenya. This center is already established. In this case the Ministry as well
as the University would supply personnel to carry out the development
activities at the center. The personnel selected for this work would be in
attendance at the 1965 Science Workshop in July and August. WNigeria is
another country vhere the initial center can be identified. The University
of Wigeria at lsukka has already started a program and any expansion of
effort would be through this imstitution, In other countries the initial
effort might be through a teacher training institute. For instance, in
Malawi the initial effort would probably be through the Comasi Teachers'
College, since the Ministry sent a man from this institution to Kano and is
planning to have him attend the Workshop. 1In Basutoland the initial effort
would be through the University, since one oi the science faculty attended
the Kano meeting and is already undertaking a modest program, Liberia has
* drawn up a proposal for establishing a Materials Center under the direction
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of the Ministry of Education, . It is evident from this emerging pattern that
‘ghéfiﬁifialreffort will vary from country £o country. In time it is hoped
ﬁhatithefe will be one super=-center that would be a coordinating center for
éliﬁthe country centers, but this wonld not evolve until the need is clarified
aﬁ& it is requested by the various purticipating countries. The following is
an indication of the institutions thit have already indicated an interest in
the program:

The Uuiversity of Njala in Sierra Leone;

Cuttington College and “he University of Likaria in Liberia;

The University College nf Science & Education at Cape Coast
in Ghana;

The University of Nigeria at Nsukka in Nigeria;

The University of Ibadan in Nigeria;

Ahmadu Bello University in Nigeria;

The Institute of Education, Makerere University College,
at Kampala, Uganda;

The Science Centre, Nairobi, Kenya;

The University College of Dar-es-Salaam, Tanzania;

The University of Malawi, Malawi;

Chalinbana Teacher Training College, Zambia;

The University of Rhodesia and Nyasaland, Salisbury, Rhodesia;

The University of Bechuanaland, Basutoland Protectorate and

Swaziland at Maceru, Fasutoland,

5, Estimate of Manpower Pequired for each Country

The countries able to coperate in setting up a science center will
be expected to attempt to provide the personnel as listed in Appendix IV.
It is expected that in many countries local involvement will be at a higher
level, and that available and interested African scientists will take an
active part in the work of the centers. Kenya, Eastern Nigeria, Western
ﬁigeria, Chana and Liberia may develop in this way within the next twelve

months.

At another level of participation, there will be people attending the
Workshop who come from countries unable to have science centers immediately.

These participants, with the support and interest of their institutions and
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ministries, will be able to experiment with the materials developed at these
Workshops and report back either to neighboring cemters or to the next
lorkshop. At this stage of the development of the program Basutoland, Malawi
and Sierra Leone may well be in this category for two or three years.
Northern Nigeria, Usanda, Tanzania and Rhodesia may develop more quickly.

6. Grades included in the Program
Grades to be covered will be Kindergarten through Grade 7, It may be

necessary to try materials at the higher grades to better determine the
pedagogic and substantive neede of the earlier grades.

7. Other Relevant Proceedings of the Kano Counference

In addition to the foregoing the Conference discussed and approved:-

(a) A controlled experiment in an easily supervised area to observe
the effect of distributing to children at pre-school age, materials
and things of an interesting nature, which might help to develop
suitable attitudes to scientific thinking.

(b) The creation of a sclence park area where large apparatus using
sound scientific principles could be made available for use by
children.

(c) The supply of suitable equipment to selected secondary schools which
have Science clubs meeting previously laid down criteria of
ability and interest.

All of the above would provide insight into the most fruitful way to develop
the scientific literacy of the Africans. They would provide meaningful
experiences in the utilization of materials, the absence of which is believed
to handicap the African child in his studies of the sciences, Controlled
experiments would be established to datermine the validity of this thesis

and provide information pertinent to the development of science materials for

schools,
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APPENDIX I

Africen Elementary Science ikeeting - Kano

ABUBAKAR, Dr, Iya
ACQUAYE, Mr. J.F.K.

AGIOBU-KEMMER, Mr. R.S.G.

CHIRA, Mr. C, O,
COLE, Mr, E.T.

COLE, Mr. Magnus
FAFUNVA, Dean A. Babs

FATIMEHIN, Mr. J.0.
FERRON, Dr. COscar
GILBERT, Mr. P.G.S.
GITAU, Mr., John H,
GOLDSTEIN, Dr. J.S.
HAWKINS, Mrs. Frances
HYDER, Dr. M,

JONES, Mr. R.L.
KANYENDA, Mr. P.M,
KASS, Dr. Edvard H.

KINUNDA, Mr., Michael

LEWIS, Mr. Jsfferson

LIST OF PARTICIPANTS, February 23, 1965

Ahmadu Bello University, Zarie, Nigeria
Dept. of Education, Universitv of Chana, legon, Ghena

Federal Ministry of Education (Schools Broadcasting Unit)
Lagos, Nigeria

iinistry of Education, Enugu, Vigeria

Ministry of Education, New Englend, Freetown, Sierra lLeone

Njala University College, Njala, Sierra Leone

Faculty of Education, University of Nigeria, Nsukka,
Higeria

Prineipal, Ransore-Kuti College,Moor Plantation,
Ibadan, Nigeria

Devartment of Education, Ahmadu Bello University,
Zaria, Nigerie

Devartment of Education, University College of Rhodesia
and Nyasaland, Salisbury, Rhodesia

Chief Inspector of Schools, Ministry of Education,
Neirobi, Kenya

Department of Physics, Brandeis University, Walthem,
Massachusetts, U.S.A.

Elementary Science Study Field Representative, 511
Mountain View Road, Boulder, Colorado, U.S.A.

Department of Zoology, The University Collepe, Nairobi,
Kenya

La Bone Secondary School, Osu, Accra, Ghana
Domasi Teachers' College, Domasi, lMalawi

Director, Chenning Laboratory, Boston City Hospital,
Boston, Massachusetts, U.S.A.

Senior Mathematics & Science Insvector, Inspectorate
Unit, Ministry of Education, Dar-es-Saelaam, Tanzania

Department of Education, MMonrovia, Liberia



LIVERMORE, Dr. Avthur H,

wmm, Frot, W1,
MEJABL, Mr. J.0. |
ME’RRICK, Mr. Peul D,
MILIS, Mr, J.W.L,
MITCHELL, Dr. Neal B,
MODU, Mr, Christopher
MORISON, Dr. Robert S,
MORRISON, Dr. Philip
OKIGBO, Dr. Bede
OMONDI, Mr. J.I.

PINCHIN, Mr. Malcolm
QUARTON, Dr, Gardner

SAVAGE, Mrs, Vendy

SCHOLES, lr. R,

SEALEY, Ifr, lLeonard C.W,
SHRIGLEY, Mr, Robert L.

. GMITH, Mr. Alex W.

University of London Institute of Education, Malet

~ Street, London, Englend

Deputy Director of Education, American Assoclation for the
Advencement of Science, Washington D.C., 7.S.A.

Devertment of Mathematics, Massachusetts Institute of
Technology, Cambridge, Massachusetts, U.S.A.

Senior Inspector of Sscondary Schools, Ministry of

~ Education, Kaduna, Nigeris

Department of Biolopy, Webster College, Webster Groves,
Missouri, U.S.A.

Deputy Chief Education Officer, Ministry of Education,
Accre, Ghana

Associete Professor, Department of Architecture, Harvard
University, Cambridse, Massachusetts, U,S.A.

Deputy Registrar, West African Examinations Council,
Accra, Ghene

Division of Biologlical Sciences, Cormell University,
Ithaca, New York, U.S.A,

Department of Physics, Cornell University, Ithaca,
Yew York, UuSoAl

Devartment of Plant/Soil Science, University of Nigeria,
HWsukka, Nigeria

Senior Science Insvector, Ministry of Education,
Nairobi, Kenye

Soche Hill Collere, Limbe, Malawi

Department of Psychiatric Research, Massachusetts General
Hospital, Boston, Massachusetts, U.S.A,

Awo-Omamma Educetion Project, Awo-Omamma, Orlu
District, Nigeria

Neirobi Science Teaching Centre, Nairobi, Kenya
Education Department, Grey Friars, Leicester, England
USAID - Kano Teachers' College, Kano, Higeria

Insvector of Schools, Ministry of Education, Kampala,
Uganda '



SOFOLAHAN, Mr. J.A.O,
SMART, Mr. R.J.
SPRINGER, Dr. Hugh W.
TAYIOR, Prof, Andrev
THELEJANE, Ur. T.S.
WAKAMA, Dr. W.T.
WALTON, Dr. William U.
WASTNEDGE, Mr. E.R.
VESTON, Dr. William
WILSON, Mr. Henry D.

ZACHARIAS, Prof. J.R.

U.S8. A.I.D. Observers

KLASSEN, Dr, Frank & Mrs.

LEAVITT, Dr. Howard L.
NIBLO, Mr. Winfield
OLSEN, Miss Hazel

RENSENBRINK, Mr, John
RICHARDS, Mr, Jaies
TRETHAWAY, Dr., Edward
WARD, Mr. Dougles

FORD FOUNDATION Observer

SKAPSKI, Dr. Adam

Ministry of Educaticn Inspectorate Division, Ibadan,
Nigeria '

Inspector of Science, Ministry of Educatior, Kaduna,
Nigerie

Director, Institute of Education, University of the West
Indies, Mone, Kingston, Jamaica

Dean, Faculty of Education, University of Ibadan,
Ibadan, Nigeria

Department of Zoology, University of Basutoland, Bechuana-
land Protectorate & Swazilend, Maseru, Basutoland

Iecturer, Department of Chemistry, University of
iigeria, llsukka, Nigeria

Associate Professor Physics, Webster College, St. louis,
Missouri, U.S.A.

Organizer - lluffield Junior Science Teaching Project,
Grantham, Iincolnshire, England

Emeritus Professor, Harvard University, Cambridge,
Massachusetts, U.S.A.

Department of Education, Monrovia, Liberia

Department of Physics, ‘assachusetts Institute of
Technology, Cambridee, Massachusetts, U.S.A.

University of Viela, Sierra leone

Weshington, D.C.

Nairobi, Kenya/Ueanda

HMonrovia, Liberiea

Dar-es-Salaam, Tanzeanis

Monrovie School System, Monrovia, Liberia
Blantyre, Malawi
Lagos, Nigerie

Vlest African Propramme, Lsgos, Nigeria
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Appendix II

conferénce Report.

)L ~o 5"
" by Leonard Sealey

Now that the Kano COnference is over it is necessary to consider again
'the words that were' said and try to understand their meaning.

. From the very first moment it was cleax that this was a conference
about children, -Aithough "African Elementary Science Program" stood at the
head of the literature the concern was not just about Africa or Science or a
Program, Many of the questions raised and points of view expressed were
relevant and urgent everywhere. Science acted as the vehicle for discussion
ranging across other subject areas., The Program emerged shyly -~ a natural
consequence, not a limiting framework., Jerrold Zacharias put the case squarely:
we nust learn how to worlk with children so that they can inherit the scientific
world of tomorrow. To this there was no dissent. e are committed.

In the market of Kano men fashion primitive tools from discarded oil
drums, beating the metal with purpose and skill, The metallic rhythm blends
into the.cacophony of sound of this ancient city behind its mud wall, But
the great jets fly into the airstrip just down the road and the African sky
is streaked by their trails, There is no time to be lost. For the inheritance
to be grasped it will be necessary for the inheritors to profit from our
present errors and ‘leapfrog' over them.

The mistakes that have been made, both in the United States and Britain,
largely stem from ignorance of the true purposes of education at the elementary
school level and our premature concern that children should learn facts., The
teacher has been seen as a person who transmits verbal structures -- a large
'jugfypouring information into smaller ones. Facts have been assembled into
syllabi and the success of any teacining has been judged by the child's ability
to reproduce information at will, As our view of the nature of young children
becomes clearer it is apparent that the early years in school are very precious,
The formation of attitudes and the realization of potential largely depends upon
experiences at this critical stage. If the child learns only content, we have
fiiled‘him. The elementary school is the place where children must learn how
to learn.

But this 1s a subtle and complex business. The process is not yet
defined in terms that are specific. At best, we have some guide lines woven
into -a fragile web.,
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SOme things may seem BO. obvious that it is very surpriaing ‘that they have

been: ignored. ‘For example, any class of children, however defined, is simply
collection of individuals. 1f the group is introduced to any experience,

each student will see it differently. Given a common task, individuals will
tackle it with personal styles. Yet the teacher often presumes that
experiences mean exactly the same thing to all and that there is only one
"right' way to deal with any situation. Such a viewpoint has led to the
dreary and frustrating ‘lockstep' pace of many schoolrooms; Worse than this,
in such situations, children seldom coie to value their own ideas. Originality

is lost, perhaps for ever.

Learning hov to learn involves the perception of problems and the devel-
opment of strategies for solving them. Such a repertoire can only be learnt
if children are presented with -~ oxr allowed to find for themselves -- situations
that are meanlngful and complex, yet manageable, The situations must be
meaningful in the sense that they have direct appeal to the child; they must
be sufficiently complex for many related problems to be discerned by children
who wish to explore in some depth. Yet these problems must be capable of
solution without going too far outside the immediate experience; the whole

should be manageable.

Children must have materials and equipment to manipulate and think about.
They will work with things, not symbols. The symbols will come later, but
the time scale will be different for each child, DProblems are solved by
actions and it may be impossible for the individual to describe any solution
in words or to represent it diagrammatically. Premature pressures to these
ends are harmful, although the ends are certainly valid at a later stage.

As children engage in such activity the first encounters are largely
unguided. Each child follows his own course, first becoming familiar with the
material and then seeing what will happen if this oxr that line is taken. The
limico are defined by the materials, so it cannot be said that the activity
is entirely 'free', although many surprising things occur. Ve sometimes call
‘this 'play'. The term is charged with emotion and, to many, is only tolerable
as a prelude to 'work', To the child, play is work, It is his way of
experiencing. So often we tend to huxry away from this vital stage, completely
overlooking its value in our anxiety to guide children towards linear
sequences leading to clear goals. Yet the re-combination of elements for no
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single purpose is basic to creativity., It is exactly the’gtyle of scientific
-:ebgarch.

As children play, they begin to develop learning strategies, trying
them out in relation to problems that have meaning. It is not necessary to
provide external motivation because the tasks are intrinsically interesting.
The superimposition of instructions concerning the materials should not be
hurried. The early stage of unguided exploration can, with profit, continue
for longer than we think, although the teacher must be ever ready to give
support or help if it is needed. 1If probelm solving strategies are explicitly
formulated prematurely, nothing will be gained, The strategies will be hollow,
useless facades. Children must come to generalizations in their own time,
Many other lessons are learnt ss children play, but one is of great importance,
It is the validity of making sistakes., Recognition of this can only happen
if children are not threatened by being proved 'wrong'. If they are permitted
to follow'up their own ideas to conclusions, even if the approach is not
profitable in relation te¢ the problem in hand, then children will come to
think adventurously., Ia the relaxed play situation, when children are working
with objects, mistakes can be made without the accompanying feeling of guilt

or sense af failure.

To establish classroom situations where good things can happen is no
easy task, So many factors work against it, The orientation of students
in rigid, formal lines suggests that learning is a one-way traffic. Text
books give an authority to symbols which is seldom deserved. Teacher training
perpetuates the pedagogue. Systems of inspection can stifle initiative and
impose common standards vhich are often mediocre. In all, the circle seems

tightly closed, with no way in.

The Conference at Kano was directed towards the teaching of Elementary
Science. ilot the spurious muddle which masquerades as the real thing, but
genuine Science, to be taught in an intellectually honest way, with the child
Firmly in mind, As we considered what had been done in this field it became
¢lear that the approach to genuine Science was exactly the approach to
education in general, Indeed, work with children, such as that of the
Naffield Foundation Junior Science Teaching Project in the U.K., although
having its beginnings in Science, had permeated the whole curriculum, giving
it unity and meaning. The development of Units of vork in Science, such as
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'those of the Elementnry Scieuce Study, suggest ‘how artention can be focussed
on promising microcosms within which the child can explore and meet success.

Hork in Science presumes ‘a willingness to predicL. This will not develop
unless the child is free to play. ‘Predictions can only be wade if experiences
:can~be organized to these ends. The search for 'truth' is by a progression
of parameters, with a feel for elegance. But truth is unobtainable and we
‘ﬁust rest content with close approximations. There is no absolute answer to
any question, but , in seekiﬁg the best we can, we isolate goals and use
strategies that sometimes pay off, The combinations and re-combinations of
elenents of experience thst children make in work of this kind are basic to
‘their intellectual development. We may call it Science, but it is so much
morxe,

Elementary !cience must be concerned with reality. It is an environmental
experience. Children will work with things and 'stuffs', They must be active,
experimenting and thinking for much of the time. In such situations the
teaCher will have a different role. His function is first to arrange the
experience and then lead the children along. Provision of the experiences
is the least difficult aspect. Ve know some, that are promising and others,
spprppriete'to local conditions, can be devised. Co-operative efforts by
fsciehtisrs and educators have already besun and the teacher can have massive
'support. But the arrangement of any experience to suit the varying needs of
children requires the right question to be asked here, the subtle nudge there.
'In this, the teacher is on his own, and the way of working may be totally
‘unknown. clearly, the style can be learnt, but it may take time, and teachers
fwho are trying to adapt to the new way will need help and encouragement.

Apd so the Kano Conference settled down to plan for tomorrow. Clearly,
the problems were immense; the real’.goals long-term. But we had seen the
fpright.eyes of the children and the deep interest of the teachers. We were
fsgreec that Science should be the touchstone to help children look at their
;ﬁsrld in new ways. The real problem is to make certain that Science is
{introduced for the best reasons and in the right way.

Experience in the United States suggests that reform follows an
‘exponential cycle of expansion, but that the beginnings should be modest. A
.partnership of people of good intent from all levels in the educational
‘hierarchy is essential. The production of materials is time-consuming and
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- requires expert knowledge in depth, -Communication’about the materials to the
teachers is difficult to effect,

Vie convened in groups to plan what might be done, The schemes and

sugzestions differed, but each had the same spirit and the same 1nteﬁt.

It nov remains to marshall resources, to work together and share the
responsibility, It will not be an easy path to success, and the Journey may

be lonn,
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APPENDIX IIT
REGIONAL REPORTS

The reports which follow are summaries of statements made by the spokesmen

“for the regions.

Bachuanaland, Basutoland, Malawi, Rhodesia, Swazilend

1. Initially in the countries of this region there is a need for small groups
to work on curricular developnient in a University atmosphere, At the
beginning, ministerial involvement may not be great.

2. Teachers should work in the centers for at leest 6 weeks to ensure proper
understanding of the attitudes and philosophy being encouraged by the centers.

3. People working in small countries need to be kevt well informed of activities
in other places.

b, There is a need for full information, and kits and materials to support
the information.

5 There is a need for a central egency to distribute information and meterials,

Covld A.I.D., Nuffield or E.S.I, underteke this task?

Liberia, Sierra leone

1. Each country should have a center and these should overate closely with the
ministry.

2. The center should include a workshop, an exhibition room, & library, etc.

3, Njala University has three science educators prenared to involve themselves

in this activity.

h, There should be close liaison between the Sierra Leone and Liberia centers,

1. There should be e meeting in Chana of revresentatives from the ministries,

-‘he'ev.d'meters ‘and principals of Teacher Training Colleges, to meke possible
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the experimental use of E.3.S. material in trial schools. A successful
experiment would convince the ministry of the need for materials in other
centers.
E,S.I. should (a) loen experts to centers;

(b) ensure collsboration and liaison with other centers;

(c) make possible exchange visits;

(4) replace teachers/professors to permit service in centers;

(e) make possible the exchenge of personnel,

East Africae

1. Initially the Nairobi center should be developed to underteke the new tasks
in Elementary Sclence

2, Uganda end Tenzenie should develop their centers later.

3. A workshop should be held during the long vacations to interest
University people in the new ideas.

k, Teacher Training Tutors should be exposed to the new ideas.

5. E.S.I. should make pocsible the replacement of secondery school teachers
who could be useful in the centers and workshoos., This point was emphasized
by Mr. Gitau who added that some Xenysns could be sent to the States to
observe curriculum reform mcvements.

6. There is a need for reading matter - small, cheap, legible pamphlets of
illustrated reading mrtter in both English and Swehili in enormous
nunbers (legabooks ).

Nigeria

1, Nsukka could be a co-ordinating center for a network of science centers
operating in each region, or university.

2. The work of the co-ordinating center would be controlled by a steering com-

mittee whose members would be representatives of the Ministries and Univer-

sities in the various regions,
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‘The co=ordineting center would guide and advise the science centers in their

A co-ordinating center would require:

(a)
(v)
(c)
(a)

The Director-Scientist bhould be & Nigerien (who would be replaced by B.S.I.)

Director Scientist
Technician ~ innovator
Teacher researcher

Full-time edministrator, secretary, clerk.

and should hold office for et leact one year.

The Co~ordinating Center would:

(a)
(b)
(c)
(a)

try out E.S.8. units in teacher training colleges;
underteke in-service tralning of teachers;
involve teacher training colleges;

undertake teacher education.
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THE CENTERS

It seemed clear from the regional reports and the general discussion in the

conference that the science centers in the Africen countries would require varying

kinds of assistance, and a flexible system should be develoved which would permit

the giving of the required help,

(a)

(v)

(c)

(a)

(a)

The types of help suggested were:

If the local country supplies the Science Innovator to work in the center,
E.S.I. should be able to vrovide a revlacement who wculd undertake part of
the local person's original duties while also develoving science materiels in
the center.

E.S,I. should sunply the Science Innovator to work in co-overation with

local personnel,

E.S.I. should make possible the replacement of local versonnel who will be
required to work in the centers. This maey require co~overation with the
Peace Corps or local US A.I.D. who could meke availeble secondary teachers or
teacher training tutors.

E.5.I. should give financiel assistance for the revroduction of materials for
experimental use,

E.S.I. should give finencial assistance for the training of teachers to use
the experimental materiels,

It was agreed that there should be & real locel involvement in the work of the

centers. While this involvement would vary according to the resources, materials

and manpower of the countries, most countries would be able to provide -- possibly

with replacement assistance -~ the following:

(a)

A secondary school teacher or teacher training tutor with good qualificetions
in secience who could work with the science innovator and could be trained in

the work of curriculum development.



(n)

(e)
(a)

(e)

(£)

:Ak;?ixxuw‘tegchorvwho would initislly try out the exmwerimenrtal mita, e3riat
;h’ﬁhéir production and the-preparation of the materiels necessary for the
initfél experiment, This teacher could huve a nol? timetedbls in o Jeaw’
‘school,

‘Housing and accommodation for the staff of the center.

Administretive backing, paper, typing, etc. either through the department

of the University of the Ministry of Education.
Co-operation in end vert responsibility for the training of teachers for

the exverimental use of the materials.

spovision of & workroom with water, electricity, tebles, chairs, end with

normel maintenance and cleaning facilities,
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»APP'ENDIX v

MEGABOOKS

In some of the earlier discussions of the conference, speakers
mentioned the great shortage of suitable reading materials for African
schools, There was a real need for good, cheap, well-nroduced books
which Af:ican children could take home from school and which, because

they were cheap, could be made readily available.

Aslolng «ut Of these discussions, it was decided to investigate
with Franklin Publications and other organizations in Afrieca or the
U.S.A., the possibility of having books published in Africa in very
large numbers for use in all the English-spesking countries. These books,
because of their wide distribution, could be sold very cheaply. The name

"Megabooks" was given to this oroject.,
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