
Physics Research: 
In this section we will present the research paper written by the 
late Ato Yohannes Menkir entitled: “THE TEACHING OF SCI-
ENCE IN ETHIOPIA”. The article was presented at the meeting 
of experts organized by the United Nations Educational, Scien-
tific and Cultural Organization (UNESCO) under the theme 
“The Teaching of Science in Tropical Africa”. The meeting was 
held in Abidjan, Ivory Coast, between 5 - 8 December 1960 G.C. 

The editorial board of EPS would like to thank Dr. Yohannes 
Gebreyesus for sharing this valuable research article with us. 
Have a pleasant reading! 

 

THE TEACHING OF SCIENCE IN ETHIOPIA 
by 

Yohannes Menkir 

I. Position and requirements of science teaching 

1. Present position 
          (a) The importance of science teaching 

In Ethiopia there are two types of secondary schools:  the gen-
eral or academic secondary schools, which is mainly to prepare 
students for higher education in colleges and teacher-training 
institutions and to some extent, to train administrative person-
nel for the government offices; and the vocational secondary 
schools, which are terminal in nature, and prepare junior level 
technicians for commerce and industry.  

Secondary school education in Ethiopia at present comprises the 
last four of twelve years of pre-college education. There is how-
ever, a projected plan, to be introduced within two years, to 
limit elementary education to 6 years, and expand secondary 
education to 5 years. The first 2 of these 5 years are to be known 
as junior secondary schools. 

The following seven subjects are compulsory from the first year 
of academic secondary school until the first term of the last year: 
Amharic (the national language), English, Mathematics, French, 
General Science, Geography and History. 

In the second and third terms of the last year the following sub-
jects are compulsory: Amharic, English, Mathematics, General 
Science Geography and History. 

In addition to the general science course those that have the ap-
titude and inclination may take specialized physics, chemistry 
or biology (but not more than two) during their last two years. 
Non-academic subjects such as moral instruction, music, domes-
tic science, art, hygiene, handcraft, and physical training are also 
included in the school program. 

The number of secondary school students in Ethiopia during the 
academic year 1959-69 was 7,590. All secondary school students 
take general science during all the four years. A few students, 
that want to study medicine, engineering, etc., take special biol-
ogy, chemistry or physics as the case may be. In comparison 
with those that follow liberal art courses, the number of these 
students that specialize in the science is very small and well be-

low the demand of the nation. 

          (b) Aims, time-tables, curricula, method and means of 
checking academic progress 

The aims of general science teaching, as stated in the Secondary 
School Curriculum, are: 

1. To encourage inquiry and experiment as a means to greater 
knowledge and understanding of the environment. 

2. To show the importance of experiment as a means to dis-
cover and evaluation of theory, and to show the value of 
experimental science in the student’s everyday life. 

3. To foster accuracy of observation and recording, and to en-
courage careful analysis and appraisal of evidence. 

During the first two years, out of 35 periods a week, 6 periods 
are set aside for general science. During the last two years, 5 
periods a week are four general science and 2-3 periods a week 
for physics, chemistry or biology. 

Brief outline of the general science syllabus: 

  First year: The air around us; the gases of the air; water; matter, 
measurements of materials; plant life. 

  Second year: The earth; limestone and carbonates; common 
salts; matter; sound; plant life; the soil. 

  Third year: Mammals; forms of energy (heat, light and mag-
netism); the chemistry of carbon. 

  Fourth year: Chemistry, nitrogen and its compounds; sulphur; 
alkali manufacture; metals; silicon compounds; 
physiology; the balance of nature; electricity; 
mechanics; measurement of force; energy and 
power. 

Brief outline of the optional chemistry, physics & biology syllabi: 

  Chemistry: Chemical and physical properties; simpler proper-
ties of acids, base and salts; laws of conservation 
of mass; the concept of atoms and molecules; elec-
trolysis; acidity and alkalinity due to hydrogen 
and hydroxyle ions; reversible reactions; composi-
tion of air; hydrogen; water; carbon; chlorine; sul-
phur; phosphorous; simple tests and radicals. 

  Physics: Mechanics; heat; light; sound; magnetism & electricity. 

  Biology: The structure, functions and reproductions of spiro-
gyra and amoeba; the fundamental facts of nutrition; 
the skin, skeleton, alimentary tract and its glands; the 
biology of animals and plants. 

There is no definite method that is used in teaching science, 
every science teacher uses his own method; however the general 
practice is lecture, demonstration by the teacher, and experi-
mental work by the student himself/herself. 

On the average, about three or four periods a week (about 2 
hours each) are spent in laboratory work. The Secondary School 
Curriculum specifies a minimum of 149 demonstrations by the 
teacher and 60 periods of practical work by the student. 
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(Physics Research: Continued from page 5) 
Academic progress is checked by the end-of-term and end-of-
year examinations. The examinations are objective type, and 
every student must pass in general science, as well as mathe-
matics, English, Amharic and either history or geography, in 
order to obtain a school-leaving certificate. 

          (c) Laboratories 

The ministry of Education has recently bought sixteen complete 
sets of laboratory equipments for each of the sixteen new secon-
dary schools. The older secondary schools have similar sets. 
This equipment is sufficient for both the general science course 
and for any of the special science courses. Each set is sufficient 
for practical work by groups of 4 to 5 in a class of 30 to 40 stu-
dents. 

There are no laboratory assistants. The science teacher or teach-
ers are responsible for the supervision of the laboratory work. 
However for such routine work as cleaning up and moving 
equipment, all teachers call on the senior students for help. 

          (d) Teachers 

The secondary schools are staffed by the minimum possible 
number of science teachers most whom are foreigners. They are 
recruited yearly by the Ministry of Education officials from 
abroad. These teachers have University degrees and some have 
additional teachers’ certificates as well as some years of teaching 
experience. The recruitment is done by interview. Most of the 
teachers are recruited to teach general science, but they should 
also be able to teach additional special science. 

          (e) Textbooks 

There are enough textbooks to cover the curriculum. The biol-
ogy textbook is for tropical schools but not specifically for Ethio-
pia. So far, attempts to adapt the text to local requirements are 
only made by individual teachers. 

2. The needs of science teaching 
     (a) The general outlook for the development of science 

teaching 

The projected plan to be introduced within two years in the first 
three grades is to limit elementary education to 6 years. Instruc-
tion in the 6-years elementary schools will be in Amharic. The 
secondary schools will be expanded to 5 years; the first 2 years 
will be junior secondary schools and the last 3 will be senior. 
Instruction in the secondary schools will remain in English, 
hence in the junior secondary schools much emphasis is put on 
the mastery of the English language. The new plan naturally 
calls for the revision of the curriculum. The projected plan an-
ticipates that students will have had enough of general science 
by the time they leave junior secondary schools and will be able 
to take physics, chemistry and biology during their last years in 
senior secondary education. 

     (b) Aims, time-tables, curricula, methods 

The aim of science education in the junior secondary schools is 
to extend the students’ previous knowledge of general science 
and particularly to give the students a wide background in sci-

entific attitudes, knowledge and method. Thus prepared, those 
that cannot continue in the senior secondary schools will be able 
to study in trade or technical schools. Those that go through to 
the senior secondary academic schools will have had enough 
background and “know-how” to study physics and chemistry 
or chemistry and biology, and thus be better prepared to study 
medicine, engineering, science, etc. 

In the junior secondary schools science will be given for 5 peri-
ods a week. It is worth while to point out again that English 
teaching will take up about 35 % of the total time in these junior 
secondary schools. 

In the senior secondary schools, it may be necessary to continue 
with general science for a number of years. But as science train-
ing through the elementary and junior secondary schools devel-
ops, it is planned that senior secondary school students will take 
either physics and chemistry or chemistry and biology. At this 
stage, the plan calls for at least 8 periods a week for science. 

The projected curriculum for junior secondary schools which is 
in the preparatory stage comprises the following four main 
headings: 

Man’s Use of Power: heat, electricity and light. 

Man and Machines: making work easier, machines changing 
energy, important everyday machines. 

Man and Materials: the air around us, man and water, man and 
the earth. 

Man and Nature: man’s use of plants, man’s uses of animals, 
man’s control of plants and animals, man’s natural enemies and 
hygiene of today. 

In the junior secondary schools the teaching method will em-
phasize practical work. In the senior secondary schools the same 
method of lecture and demonstration followed by practical 
work will be used. 

     (c) Laboratories 

There is no rigid policy with regard to science teaching prem-
ises. Classrooms and laboratories are designed according to 
Ministry’s Architects in functional terms. In general, classrooms 
are designed to accommodate 40 students, with one square me-
ter allowed per student. Laboratories, on the other hand, are 
designed for 40 which allow from one-and-a-half to two square 
meters for each student. 

In some secondary schools, in addition to the laboratory or labo-
ratories, there is one large classroom fitted with work tables 
which serves both as a classroom and laboratory. Chemicals are 
stored in a locked cupboard. 

Except in one or two secondary schools, there are no specialized 
libraries, no small laboratories for individual work, and no plan 
for such auxiliary premises in the immediate future. 

Practically no animals are kept in the school compound; the stu-
dents do however have garden plots where they grow vegeta-
bles. 
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(Michael Faraday: Continued from page 2) 
flowed if the loop was moved over a stationary magnet. His demon-
strations established that a changing magnetic field produces an 
electric field; this relation was modeled mathematically by James 
Clerk Maxwell as Faraday's law, which subsequently became one of 
the four Maxwell equations, and which have in turn evolved into the 
generalization known today as field theory. Faraday would later use 
the principles he had discovered to construct the electric dynamo, 
the ancestor of modern power generators. 

                 
 A diagram of Faraday's iron ring-coil apparatus 

In 1839, he completed a series of experiments aimed at investigat-
ing the fundamental nature of electricity; Faraday used "static", bat-
teries, and "animal electricity" to produce the phenomena of electro-
static attraction, electrolysis, magnetism, etc. He concluded that, 
contrary to the scientific opinion of the time, the divisions between 
the various "kinds" of electricity were illusory. Faraday instead pro-
posed that only a single "electricity" exists, and the changing values 
of quantity and intensity (current and voltage) would produce differ-
ent groups of phenomena.  

Near the end of his career, Faraday proposed that electromagnetic 
forces extended into the empty space around the conductor. This 
idea was rejected by his fellow scientists, and Faraday did not live to 
see the eventual acceptance of his proposition by the scientific com-
munity. Faraday's concept of lines of flux emanating from charged 
bodies and magnets provided a way to visualize electric and mag-
netic fields; that conceptual model was crucial for the successful 
development of the electromechanical devices that dominated engi-
neering and industry for the remainder of the 19th century. 

(B) Diamagnetism 
In 1845, Faraday discovered that many materials exhibit a weak 
repulsion from a magnetic field: a phenomenon he termed diamag-
netism. 

Faraday also discovered that the plane of polarization of linearly 
polarized light can be rotated by the application of an external mag-
netic field aligned in the direction which the light is moving. This is 
now termed the Faraday effect. He wrote in his notebook, "I have at 
last succeeded in illuminating a magnetic curve or line of force and 
in magnetizing a ray of light". 

Later on in his life, in 1862, Faraday used a spectroscope to search 
for a different alteration of light, the change of spectral lines by an 
applied magnetic field. The equipment available to him was, how-
ever, insufficient for a definite determination of spectral change. 
Pieter Zeeman later used an improved apparatus to study the same 
phenomenon, publishing his results in 1897 and receiving the 1902 
Nobel Prize in Physics for his success. In both his 1897 paper and 
his Nobel acceptance speech, Zeeman made reference to Faraday's 
work. 

(C) Faraday cage 
In his work on static electricity, Faraday's ice-pail experiment dem-
onstrated that the charge resided only on the exterior of a charged 
conductor, and exterior charge had no influence on anything en-
closed within a conductor. This is because the exterior charges re-
distribute such that the interior fields due to them cancel. This 
shielding effect is used in what is now known as a Faraday cage. 

(D) Chemistry 
Faraday's earliest chemical work was as an assistant to Humphry 
Davy. Faraday was specifically involved in the study of chlorine; he 
discovered two new compounds of chlorine and carbon. He also 
conducted the first rough experiments on the diffusion of gases, a 
phenomenon that was first pointed out by John Dalton, and the 
physical importance of which was more fully brought to light by Tho-
mas Graham and Joseph Loschmidt. Faraday succeeded in liquefy-
ing several gases, investigated the alloys of steel, and produced 
several new kinds of glass intended for optical purposes. A speci-
men of one of these heavy glasses subsequently became histori-
cally important; when the glass was placed in a magnetic field Fara-
day determined the rotation of the plane of polarization of light. This 
specimen was also the first substance found to be repelled by the 
poles of a magnet. 

Faraday invented an early form of what was to become the Bunsen 
burner, which is in practical use in science laboratories around the 
world as a convenient source of heat. Faraday worked extensively 
in the field of chemistry, discovering chemical substances such as 
benzene (which he called bicarburet of hydrogen), and liquefying 
gases such as chlorine. The liquefying of gases helped to establish 
that gases are the vapors of liquids possessing a very low boiling 
point, and gave a more solid basis to the concept of molecular ag-
gregation. In 1820 Faraday reported the first synthesis of com-
pounds made from carbon and chlorine, C2Cl6 and C2Cl4, and pub-
lished his results the following year. Faraday also determined the 
composition of the chlorine clathrate hydrate, which had been dis-
covered by Humphry Davy in 1810. Faraday is also responsible for 
discovering the laws of electrolysis, and for popularizing terminology 
such as anode, cathode, electrode, and ion, terms proposed in 
large part by William Whewell. 

Faraday was the first to report what later came to be called metallic 
nanoparticles. In 1847 he discovered that the optical properties of 
gold colloids differed from those of the corresponding bulk metal. 
This was probably the first reported observation of the effects of 
quantum size, and might be considered to be the birth of 
nanoscience. 

(E) Royal Institution and public service 
Faraday was the first Fullerian Professor of Chemistry at the Royal 
Institution of Great Britain, a position to which he was appointed. 
His sponsor and mentor was John 'Mad Jack' Fuller, who created 
the position at the Royal Institution. Faraday was elected a member 

of the Royal Society in 1824, ap-
pointed director of the laboratory in 
1825; and in 1833 he was appointed 
Fullerian Professor of Chemistry in the 
institution for-life, without the obliga-
tion to deliver lectures. 

Beyond his scientific research into 
areas such as chemistry, electricity, 
and magnetism at the Royal Institu-
tion, Faraday undertook numerous, 
and often time-consuming, service 
projects for private enterprise and the 
British government. This work in-
cluded investigations of explosions in 
coal mines, being an expert witness in 
court, and the preparation of high-

quality optical glass. In 1846, together with Charles Lyell, he pro-
duced a lengthy and detailed report on a serious explosion in the 
colliery at Haswell County Durham, which killed 95 miners. Their 
report was a meticulous forensic  investigation and indicated that ... 
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News: 
Nobel Prize in Physics 2011: Noble Laureates 

The 2011 Nobel Prize in Physics was divided, one-half awarded to 
Saul Perlmutter, the other half jointly to Brian P. Schmidt and Adam 
G. Riess "for the discovery of the accelerating expansion of the Universe 
through observations of distant supernovae". 

 

 

 

 

 

Written in the stars 

"Some say the world will end in fire, some say in ice...". What will be the 
final destiny of the Universe? Probably it will end in ice, if we are to 
believe this year's Nobel Laureates in Physics. They have studied 
several dozen exploding stars, called supernovae, and discovered 
that the Universe is expanding at an ever-accelerating rate. The dis-
covery came as a complete surprise even to the Laureates them-
selves. 

In 1998, cosmology was shaken at its foundations as two research 
teams presented their findings. Headed by Saul Perlmutter, one of 
the teams had set to work in 1988. Brian Schmidt headed another 
team, launched at the end of 1994, where Adam Riess was to play a 
crucial role. 

The research teams raced to map the Universe by locating the most 
distant supernovae. More sophisticated telescopes on the ground 
and in space, as well as more powerful computers and new digital 
imaging sensors opened the possibility in the 1990s to add more 
pieces to the cosmological puzzle. 

The teams used a particular kind of supernova, called type Ia-
supernova. It is an explosion of an old compact star that is as heavy 
as the Sun but as small as the Earth. A single such supernova can 
emit as much light as a whole galaxy. All in all, the two research 
teams found over 50 distant supernovae whose light was weaker 
than expected - this was a sign that the expansion of the Universe 
was accelerating. The potential pitfalls had been numerous, and the 
scientists found reassurance in the fact that both groups had reached 
the same astonishing conclusion. 

For almost a century, the Universe has 
been known to be expanding as a conse-
quence of the Big Bang about 14 billion 
years ago. However, the discovery that 
this expansion is accelerating is astound-
ing. If the expansion will continue to 
speed up the Universe will end in ice. 

The acceleration is thought to be driven 
by dark energy, but what that dark energy 
is remains an enigma - perhaps the great-
est in physics today. What is known is 
that dark energy constitutes about three 
quarters of the Universe. Therefore the 
findings of the 2011 Nobel Laureates in 
Physics have helped to unveil a Universe 
that to a large extent is unknown to sci-
ence. And everything is possible again. 

EPS Sixth National Conference 

The Ethiopian Physical Society held its sixth National Confer-
ence on October 07 and 08, 2011 in the premises of the 
Haramaya University (HU). At the opening session of the Con-
ference Professor Belay Kassa, the President of HU and other 
University officials were present. About a 100 participants at-
tended the two days’ Conference. In his opening speech Prof 
Belay welcomed all the participants and said “… I would like to 
take this opportunity to express our (the university manage-
ment) sincere thanks to the organizers of this Conference for 
giving us the honor of hosting this important Conference. My 
colleagues and I strongly believe that your presence here speaks 
volumes about your strategy to embrace all institutions of 
higher learning in your society and make them key players in 
the fields of science and technology”. The head of the Depart-
ment of Physics of HU Ato Berhanu Mengistu also welcomed 
the participants and concluded his speech by telling the partici-
pants the following stimulating joke: When a third grader 
(student) was asked to cite Newton’s first law, she said, “Bodies 
in motion remain in motion, and bodies at rest stay in bed 
unless their mothers call them to get up”. On his part Dr Mu-
lugeta Bekele, the President of EPS thanked the host, the De-
partment of Physics of HU and Haramaya University in general 
for organizing the Sixth National conference successfully.  

A total of fifteen (15) research papers related to the themes of 
the Conference were presented by the participants. In addition, 
in the business session of the Conference the following tasks 
were performed: 

• The activities performed by the Executive Committee of 
EPS since the previous Conference held at Jimma Univer-
sity (JU) was presented by Dr Lemi Demeyu. 

• The Society’s audit report prepared by the internal auditor 
Ato Tesfaye Getinet (who was not present at the Confer-
ence due to personal reason) was presented by Ato Me-
kibib Alemu which was endorsed by the general assembly 
of EPS. 

• Discussions were made on forming EPS chapters in uni-
versities and Colleges across the Country, as a continua-
tion of the discussions held at the meeting in JU. The gen-
eral assembly through discussion deliberated on the mat-

ter and gave mandate to the EC of 
EPS to prepare a workable docu-
ment that addresses the legal issues 
concerning the formation of chap-
ters in line with the EPS legislation, 
until the next National Conference. 

The organizers of the Conference 
arranged a visit to the HU campus 
and the historic Jegole Ginb in Ha-
rar. 

The Conference was concluded by 
the reception held at HU in the 
presence of all the  participants and 
members of the HU community. 
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Partial view of the participants of the 6th EPS Conference. (Haramaya) 


