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CURRICULUM REFORM MOVEMENTS IN PER PECTIVE 

De pite the confouding varieties of acronyms and mystifying initials (PSSC, 
CBA, Chern Study, SSP etc.), the school science curriculum innovation projects 
devi cd during the past two decades have had a stimulating and morale-boosting 
effect on the cicncc teaching profes ion. A correct appraisal of their role lies in 
perceiving them, most certainty not as "curricular prescription" to be passively 
adhered to with blind devotion, but as "movements" in which science teachers 
play a po itive part in constantly as essing their objectives, teaching strategies and 
materials. By using a judicious 'cut and paste approach ' (1) (2) with the conside
rable repertoire of materials that these projects have generated, science teachers can 
design curriculum programs that are appropriate to the specific needs of their 
school region and in the process no doubt contribute innovative ideas and materials 
to these "movements" per se. 

The impact of these curriculum innovation projects has been both rapid and 
global. In Africa, the ESI and African Universities joint collaboatrion yielded the 
African Mathematics program in the early sixties. Science programs followed soon 
with the ESI sponsored African Primary Science Programe and various secondary 
school projects based on the Nuffield Programs in Britain (e.g. the SSP on East 
Africa). The effort differential in curriculum reform between mathematics and the 
sciences is obviou. Whereas the simple production of appropriate textual materials 
together with the blackboard and chalk suffice to bring the world of real mathe
matics to any African school, the situation is somewhat more challenging in the 
case of science. This last remark could pretty well be taken to summarize the 
situation in Ethiopia, where, notwithstanding the relative success of the Entebbe 
Mathematics Program, secondary chool science has remained practically untouched 
by the modern developments. 

ANALYSIS OF THE PRESENT SITUATION IN ETHIOPIA 

It is not tEe purpose of this paper to dwell on the only too well-known 
general aspects of the existing situation. However, a sympathetic understanding of 
the problems faced by the science teacher and a realistic appraisal of the school 
situation is essential for the successful introduction of a new program. 

The locked science laboratory, or the detailed drawings on the blackboard 
dutifully copied (without much thought or excitement) by the student, are all too 
familiar reminders of the present state of science teaching in Ethiopia. Practical 
experience and thought provoking discusion are often replaced by the quick and 
easy method of rote memorization and drill. A quick perspective of the final pro
duct (the ESLCE candidate) can be obtained from examples of performance in 
two que tions in the 1971 Physics Paper: 

Question 8 (a) Illustrate, by means of a clearly labelled diagram, the 0 p eration 
of a moving-coil galvanometer. 
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Thi question requiring only memorization wa answered very well by students 
from some chool. 1t is interesting to note that students from the same 
school gave identical drawiJ~g ! 

Que tion 3 (b) You are given two 10-volt electric bulbs, a lO-volt battery, a 
ingle on-ofT switch, and a orted wires for making connections. Draw a circuit 

diagram showing how this apparatus should be connected in order that both 
bulb light up properly when the switch is clo ed. 

Till question required some logical thought and practical experience and was 
answered badly. 

Thi type of science education neither equip the pupil for technical work nor 
prepares him effecti ely for further academic studie as i evidenced by the attri
tion rate in the University. Its contribution to a more universal aim of education 
for citizenship i equally dubious. 

It is important to isolate the specific factors that lie at the root of the situa
tion de cribed above, and to determine the realistic extent to which any curriculum 
innovation effort can go to combat or accommodate these. Indeed such a step is 
vital in achieving any degree of reali m at all in any curriculum reform venture. 
The e cardinal factors in our opinion are as follows: 

(i) Cultural background of the pupil: 

Most developing countries such as Ethiopia, have culture remarkably rich in 
terms of tradition and art. Nonetheless, the e cultures are basically pre-technological 
and rooted mostly in rural agrarian type of life with a negative bias towards science 
and technology. However, in a rapidly changing or development oriented society, 
pupils from such background must be prepared for life on mechanised farms or 
industrial settings. This situation inevitably leads to serious problem. Firstly, in 
terms of cognitive growth psychology, such pupils can be said to be deprived of 
the sort of environment conducive to the development of cognitive skills required 
in science. (3) (4) (5) (6) Much more important and far too erious however, are 
the attitudinal implications. Traditional cultures tend to encourage conformity at 
the expense of a critical or questioning attitude, and equally, a mere passive ac
ceptance of nature and natural phenomena, in the place of an active and confident 
disposition that regards nature both as comprehensible and as an arena of fruitful 
and profitable enterprise. Fur hermore, many of these cultures are characterised by 
an unusually high incidence of the "white collar complex" which relegates work with 
hands or laboratory work to a pretty distasteful level. 

It is not surprising therefore that attempts at instutiting a genuine scientific 
approach in a classroom may frequently cause insecurity in pupils (7) if not an 
out-right hostility, while disaffection and withdrawal are frequent results of labora
tory activities. 

(ii) Science teachers: 

Despite the excellence and capabilities of some very dedicated science teachers 
III Ethiopia it can nonetheles, be aid generally that quite a substantial number 
of them are underqualified or inexperienced, or both. More eriou however is the 
cultural vicious circle which makes these teachers themselves adversely inclined 
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toward activity oriented course work. Confronted as they are with numerou other 
problems they would be inclined to take the easy way out - chalk and talk with 
copious notes. 

( iii) Equipment and laboratory facilities : 

The pre ent large enrollment in secon
dary schools has seriou ly taxed their 
resources for providing science equipment 
and laboratory space. The situation may 
become even more erious as suggested 
clearly by the registration figures for 
the General Science section of the ESLCE. 

This constitutes a seriou problem especi
ally in the lower grades where most of 
the pupils may never see a science labo
ratory. 

(iv) Time allocation: 

GENERAL CIENCE REGlSTRATIO 
FIGURES 

I 
69 

I 
70 

I 
71 

I 
72 

The introduction of the shift system with a corresponding reduction in teach
ing hours has reduced the time available for science teaching. For this and other 
reasons, teachers find it difficult to complete the present syllabus. There is no 
doubt that the present course content, overburdening as it is, extorts a high toll 
in terms of pupil activities and experience of science. 

(v) English as the Medium of Instruction: 

Words and neat diagrams instead of real experience; symbolism obscuring 
reality; all this is bad enough without the added hurdle of a foreign language 
and idiom. "Boil the water until all the molecules are killed, "is not merely a 
slip in rote memory. It shows complete breakdown in the process of relating 
symbolism to reality. 

THE ETIllOPIAN IDGH SCHOOL PHYSICAL SCIENCE PROJECT (E.H.P.P.) 

The progress of educational reform seldom takes a systematically charted course. 
Our program is no exception to this rule. Its development has just as much been 
determined by a priori considerations of the type described in the previous section, 
as by a posteriori empirical factors . We therefore adopt the approach of firstly 
describing the program as it has so far evolved, and subsequently taking up the 
question of its efficacy in counteracting the negative factors already described. 

Originally concieved in 1970 as a pure physics program (8) with the limited 
objective of simply modifying the 4-year East African SSP program for Ethiopian 
schools, EHPP has subsequently evolved into something decidedly different both in 
scope and style. The scope has been altered into a physical science program cover
ing only grades 9 and 10 (grades 11 and 12 being left for a separate project 
closely following the EHPP) while the style adopted may be termed structured 
inquiry whose detailed description follows in the next section. 
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The Science Curriculum Development Centre under the Ministry of Education 
has the overall responsibility of cience curriculum dcvelopment in Ethiopia. Towards 
the end of 1970, a "Physical Sciences Panel' was formed under the SCDC to 
advise on physical sciences curriculum development in secondary school. Accordingly, 
policy and general aspects of the EHPP are decided by tbe Physical Sciences Panel 
some of whose members (two from the Physics Department, one from the Faculty 
of Education, one from the SCDC and one from the Faculty of Education Labo
ratory Scbool) are actively involved in materials production and trials. 

Most recently the Technical Education Department of the Faculty of Education 
ha joined -in to fulfil the vitally needed role of designing kits from local materials. 
Three Faculty of Education students majoring in Physics are at present working 
on their senior projects in the context of the new program. Two secondary schools, 
A ara Hawariat and Tafari Makonnen, are co-operating with the trials of materials. 

Textual materials for ideas connected with Physics and those connected with 
Chemistry are at the mOment being produced separetely, although some degree of 
integration (in connection with units that are amenable to this process) is envisaged 
in the futu reo The textual" materials comprise . (i) EHPP Student Guide in which more 
tban half of the work has been accomplished and (ii) EHPP Teacher's Guide in 
which a bCare minimum bas been achieved, pending feedback from trials and inte
gration of the Physics and Chemistry components. The Students' Guide takes the 
form of carefully structured questions and problem-solving situations with blanks 
for the pupils to fill in the results of their inquiries. This is interspersed with 
some informative materials, summaries and further exercises, so that the pupil gets 
the satisfaction of synthesising his own "text book", as it were, from the results 
of his inquiries. 

It was clear at the outset that in a majority of Ethiopian secondary school, 
grades 9 and 10 never have the chance to go to the laboratory on account of 
their numbers. Tbe stance we adopted was that the laboratory (or lab activities) 
must be brought into any typical class room. A typical EHPP lesson therefore 
takes the form of a joint investigation (JI approach) by the entire class, led by the 
team leader, the teacher. A Prototype kit box with peg-board demonstration front 
and all the necessary materials designed to go with the Guide, is now in the 
process of being developed by the Technical Education Department of the Faculty 
of Education. The kit box should be very easy to carry to and from class, and 
its materials list would be comprehensive enough to include weighing and heating 
devices and possibly its own water supply. This JI approach should not be con
fused with simple demonstrations insofar as tlie whole style and tempo here is 
that of a genuine investigation team with pupils helping with the setting up of 
apparatus and the actual experimentations. In many cases (e.g. in measurements, 
pendula, levers, molecular models, etc.) the kit box would contain enough materials 
to be given out to groups of students to carry out their own investigations. The 
ideal still of course, remains the full participation approach (pP approach) in which 
sufficient materials would be available for most of the investigations to be carried 
out by the pupil themselves. This PP approach could be tried out in some of 
the well-equipped schools while a school with a JI approach could switch over 
to the PP approach any time it feels, equipmentwise, able to do so. . 

With the help of the 4th year education students majoring in Physics, trials 
of the JI approach have been started in grade 9 of the Asara Hawariat School. 
A somewhat less structured approach of the p~ogram is being tried out at the 
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Tafari Makonnen School. Re ults so far have been most encouraging and on occa
ion positively inspiring. 

STRUCTURED INQUIRY MATCHED TO "PROCESS APPROACH" IN SCIE CE 
TEACHING 

The structured inquiry approach i basic to the new science program. Although 
an ultra-heuri ticist would rejcct any notion of structure in the contect of scientific 
inve tigation, the majority of us nonetheless apptreciatc the difference between real 
re earch aclivitie at the frontiers of science and their classroom analogues. As Thier 
has succintly summari ed, the objective of science teaching should be that 'the 
!"1i}'!QJJi}! mu t have a conceptual structure, and the means of communication 
PrI2 211cCI literacy) that enable him to interpret the information as though he had 
LGi!Gfncp ; it him elf.' (9) 

!/J1IG2(I6'~f1 Ilk' d bid . . d I ~/J n' ·~ra y pea mg, a structure cour e can e matc 1e to cognttlve eve op-
/fw-p. the pupil. We have come a long way from the simplistic and rather 

..LPG i!stated objective of teaching science for understanding,' (10) commonlyencoun
• '" .<fu-\i 0 treatises on PSSC or Nuffield-type projects. A more definite and concrete 

lAG b )n has emerged that in the cognitive domain, science education objectives 
I~lie in fostering the growth of process skills (or cognitive skill) in their 

y occuring hierarchy toward the attainment of conceptual chemes. The 
Vbbro)'olved by Jean Piaget (11) which establishe clearly defined growth tage 
p). G9"tal development has been found most useful in elementary science pedagogy. 
V 2!1JJce in recent work (12) suggests its usefulness to much higher levels. 
A similar approach on these line has been worked out in much greater detail 
by Gagne (I3) on whose work the elementary school program 'Science-A Process 
Approach' i based. 

In the structed inquiry approach that we have adopted for EHPP presentation, 
we put great emphasis on the growth of these process skills . Each unit aims at 
one or several cognitive processes, starts by giving the pupils the "feel" (14) of 
a concept. Thi is followed by a sequence of problem-solving situations (mostrly 
experimental) which encourage pupils to work their way towards some "conservation 
operation' or di covery. An example would be conservation of weight per unit cube 
of a substance (density) or in electric circuits, the conservation of electric current 
around the circuit. Needless to say the rather sophisticated language used bere 
never appears in the simple classroom activities, where the pupil learns to con erve 
without ever hearing the word "conservation." Finally, the conceptual scheme are 
introduced in an order similar to Gagne type process hierarchies such that tbe 
processes or concepts lower down the conceptual pyramid precede those further 
up this is illustrated by the process-diagram in connection with the EHPP unit 
involving hydrostatic pressure. 
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tt may be correctly pointed out that the joint investigation approach by its 
very nature, tends to under-cut the vital activities at the pyramidal base. There 
is no doubt that the initial play phase where the pupil messes about with ma
terials and idea , acting freely on hunches or guesses, is an indi pensable tage 
in concept formation. Absence of such pre-formal experiences may deprive the pupil 
of experience necessary for the subsequent stages and thus force him to 'codify 
at formal ymbolic level' (4). However, one cannot escape the fact that the only 
way to do full justice to the above considerations is to embark upon the pupil 
participation approach to the full, with experienced teacher favourably di posed 
towards the messing about activities. Meanwhile, in the joint investigation 
appoach, there is some scope for initial play games. Indeed, this is incorporated 
in the actual write-up at the beginning of every inquiry activity. Considering 
that we are trying to get away from the present situation of almost all rote 
memory with no inquiry, activities with, due modesty and defence to realism, 
one cannot honestly complain. 

EHPP AND THE PROBLEMS UNDERLYING THE PRESE T SITUATION 

We described the causal factors associated with the present dilemma of the 
science teaching situation, and the EHPP program its approach and philosophy, as 
it has evolved so far. One can now venture to look at the efficacy of the new 
program in mitigating the negative factors discussed previously. 

Cultural background of pupils 

Here the joint investigation and process approach pay heavy dividend . In general 
the process approach has a vital bearing of the cultural aspects of science educa
tion in a rural nontechnological society. Activity oriented science programs are 
very likely to fall on their faces by engendering insecurity in the pupil if the latter 
has neither the cognitive skills required for the activities nor awareness of style 
or mode of an inquiry process. The structured inquiry approach takes the pupil 
"by the hand" as it were, through a vital phase in his personal development dur
ing the first two years in a secondary school, when he acquires both the cognitive 
skills and the style of scientific inquiry. This endows him with confidence and pre
pares him for a more open-ended approach in grade II and 12 or in further 
studies in science and technology. 

The objectives of science teaching in the developing countries in the final 
analysis, boil down to what may be termed "acquisition of modernity and scientific 
outlook." Stated in educational terms this implies that there is a need for ext
ensive transfer from science education to other areas of culture and life. The pro
cess approach is known to be one of the vital pre-conditions for such transfer. 
Also, the joint investigation approach enhances pupil confidence in scientific inquiry, 
thereby enabling him to discover the true joys of science and hence increase his 
committment to the subject. This fulfills the other and more important condition 
for extensive transfer viz. emotional involvement with the subject. In general there
fore, the style of the structured inquiry adopted by the EHPP would seem to ena
ble it to meet the cultural demands for the injection of modern thought, skills, 
and outlook into the present rural and non-technological society in Ethiopia. 

Science teachers: 

An experienced, well-qualified, and enthusiastic teacher could engender concepts 
and activities of the new program in his own style, considerably deviating from 
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the tructure suggested in the guides. In fact such a teacher does not need the 
EHPP or any of the other lot, except as sources of ideas or innovations. On the 
other hand, clearly structured and programed materials can boost confidence of the 
relati ely inexperienced teacher, or even of the experienced teacher given to the 
habit of chalk and talk. Since the guiding questions, trategies etc. are programed 
in the tudent guide, the teacher can devote his whole attention to the activities, 
and to giving per onal attention to the pupils. In our trials we used teachers 
(undergraduates) with little or no experience who, more or les, imply followed 
through the materials. The built-in inquiry method in the program in most cases, 
doe not fail to unfold itself in a manner otherwise impos ible for a novice teach
ing in the traditional style. We therefore maintain that the program is amenable 
to being tackled by any typical science teacher in Ethiopia after a brief oritenta
tion course. 

Equipment and laboratory facilities: 

The EHPP course work has been designed in conjunction with a kit set that 
is prepared mainly from local materials. Of relevance here is not only the considera
tion that these are very cheap and the costs to the Ministry of Education of 
introducting the program only minimal, but also the fact that the savings thus 
affectcd are in terms of valuable foreign exchange reserves. The simply made part 
of the kit are easily replacable and in our experience we found their use highly 
conducive to extemporisations and a general feeling of selfreliance on the part of 
both the teacher and the pupil. In a rural, non-technological background, com
plicated apparatus can induce formidable awe which may lead to the "locked lab 
syndrome." The pedagogical value of materials simple and familiar, to the extent 
of inviting pupils to produce their own version at home, is certainly inestimable. 
This liberation of science teaching from the tyranny of technical gadgetry, or what 
has been previously referred to as the "de-technologisation" of science education 
(8) is an important part in our program. We believe the way to industrialisation 
and technology is through cultivating relevant understanding, process skills and 
attitudes in the young minds rather than the old-fashioned method of converting 
science les ons into workshop drill. 

Time Allocation: 

The process approach implies that process skills rather than content have 
priority in any science program, which in itself excludes a lot of "deadwood" co
tent. Furthermore in our trials, process-based units, allowed to develop at natural 
pace are being presented in a normal school situation, with normal school exami
nation, holidays, etc. Results so far convince us that the normal time allowance 
for Physics and Chemistry (3 periods per week) is quite adequate for the satisfac
tory completion of the EHPP course work by the end of grade 10. 

English as a medium for instruction: 

In the structured approach, the class (or the pupils regarded indiv~dually) cannot 
proceed forward except through carefully programed stages, each full of activities. 
Questions, problems and guidelines are phrased in simple but nonetheless modern 
science English, and are intimately related to the e activities. The language thus 
acquires its true function as a symbolic representation of experiential realities. In 
other words the structured aspects of the program nece sarily fosters co-development 
of conceptual schemes and the means of their communication (scientific literacy) 
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ide by ide. Thi i true of the EngLi h language presently used in the program, 
and certainly truer for Amharic, hould thi language come to replace EngLi h in 
econdary chool , and the pre ent program be translated into Amharic. Even at 

the present stage copi u, use is made of Amharic during classroom discus ion in 
the program. A society a piring to modernity and scientific outlook must incorpo
rate these character i tic into its language, particularl.y the language of its future 
citizens, and only locally-ba cd science education programs such as the EHPP (or 
others that might develop in the future) can effectively accomplish this. 

EVALUATION OF THE EHPP 

Method of evaluation compri e a complete spectrum from simple common 
en e to esoteric theoretical con ideration . We have speculated on what the EHPP 

can do in the ariou problematic area characterising the present ituation. At 
pre ent, our consideration are based on common sense. We can ay this: Here 
is a program that can certainly not be accused of ivory tower academici m for the 
imple reason that it is now being accomplished in a chika grade 9 classroom at 

a very poorly equipped chool with inexperienced undergraduates as teachers, making 
their own equipment. Thi feature is infact the main characteristic that di tinguisbes 
EHPP from other imilar but somewaht elitist programs elsewhere in Africa. The SSP in 
Ea t Africa for example can only be adopted by certain schools that satisfy equip
ment and other criteria, a requirement that lea e Kenya's Harambee schools in 
a quandary. We view thi characteristic as a positi e factor that makes the EHPP 
compatible with the realities of Africa. 

From the theoreticaL point of view, the problems of evaluation of science 
curriculum programs are only too well known (I) (16). A modest attempt couLd be 
made to look at the program from the point of view of the Cognitive, Affective 
and Sensori-motor domain objectives (17) whose relevance to the problems of culture 
and development ha already been pointed out in the previous sections. In the , 
design of the EHPP cour e structure, it i obvious tbat a maximum premium bas 
been placed in the cognitive domain objectives. The activities in the program, partly 
limited in the JI approach, but otherwise fully reaLised in the PP approach, can 
be said to fulfil the sensori-motor objectives to the extent possible under existing 
varities of school situations in Ethiopia. Finally the reaLi ation of objectives connec
ted with the affective domain, most crucial in the context of the developing coun
trie , is strongLy coupled to rewards and reinforcements in the other two domains, 
and also depends heavily on the styLe and general atmosphere cultivated in the 
program. The latter point is a lso heavily emphasised in the EHPP program (e. g. 
the pupils are throughout addressed as "young scientists" or encouraged to carry 
out their own separate investigations at home, etc.) 

The question still remains of how to evaluate this program. There is of course 
pupil evaluation in the form of examinations such as the ESLCE. The ESLCE would 
need no doubt to be changed to accomodate the new program. This could be done 
by providing an EHPP alternative to the pre ent examinations. At pre ent, however, 
the ESLCE is already evolving gradually toward the necessary type of examinations 
thereby encouraging teachers to become activity and logic oreinted. 

In the case of program evaluation a graduate assistant has started work on 
interest and attitude analysis both in pupils and teachers prior to the EHPP 
introduction, with the eventual hope of comparing schools using the new materials 
with the others. A more specific but empirical approach i envisaged whereby a 
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panel f experienced teacher will compare classroom performances of EHPP methods 
with conventional method. third idea which is still in a budding tage and 
confronted with numerou problems is the use of propcrly adapted Piagetian tasks 
to mea urc cognitive growth. 

A LOOK TO THE FUTURE 

A program such a this one e sentially derives its force from optimism. We 
b lieve our optimism to be without illusions and firmly resting on extra-polation of 
the present very encouraging atmosphere. Fir tly the Ministry of Education has 
expres ed an intere t in introducting an integrated physical science program into 
the ninth grade next year. At the very lea t, thi means that more schools will be 
trying out the EHPP material as from then. Orientation courses for teachers work
ing with the new material should involve more teachers with the program, who 
would in turn make their indi pen able contribution in the further development 
of the project and in the vital area of feed back and evaluation. Secondly the 
Haile Sellas ie I University has given a positive encouragement to the project 
through an allocation of a research grant which would enable expansion and 
extensive study of the new materials. This step no doubt demonstrates the reco
gnition on the part of the University of such "action research" projects through 
which it can play an aClive role in the nation's development. 

The EHPP is thus a promising co-ordinated effort between the Ministry of 
Education, high chool directors and teachers, and the H.S.I. University. Although 
soundly ba ed on the exlen ive experience of other countries, it primarly stems 
from genuine Ethiopian experience. The. materials now being produced are not a 
fini hed product but a point of departure based on sound theoretical and practical 
considerations. Their future growth and development should give administrators, 
teachers and scholar the satisfaction of creating materials suitable to the needs 
and conditions of a developing country. As such the EHPP is much more than 
a modern curriculum; it is a new concept; a new direction in science teaching in 
Ethiopia. 
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