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ABSTRACT

From 2003 until 2012 we visited several secondahpsls around Moshi (Tanzania) and
Mwenge University College of Education near Moshteacher college which was founded in
2001. During our visits we found that the schoald ¢he college were lacking of material for
conducting experiments in an appropriate way, @adhers as well as lecturers were not well
trained to conduct chemistry experiments. We recendnmeasures to improve the quality of
science education at schools and colleges as peelsrthis papefAJCE, 3(1), January 2013]
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Introduction
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“One hundred Chemistry experiments to avoid chalé talk” this was the headline for

the project we realized in spring and summer 2008 small boxes containing all materials for

ce

100 Chemistry experiments we trained scie

teachers from the Kilimanjaro region in th
laboratories of Vunjo Secondary School how

conduct chemistry experiments at Secondary Scho

Science teaching in Tanzania — some person:
impressions
During our stay in Tanzania in 2003 w
observed lectures in some secondary scho
discussed with teachers how to conduct scie
lessons and met the Vice Principal of St. Josef
Teacher College near Moshi which now is Mwen
University College of Education (MWUCE).
in schools aj

From our observations

discussions with science teachers in 2003 we fo

Background information of the
partnership between GaM and
Tanzanian schools

In 1992 Gymnasium am
Muhlenberg (GaM) in Bad
Schwartau (Germany) and Vunjo
Secondary School (VSS) near
Mwika (Tanzania) established a
partnership which is based on
regular exchange of letters
between individuals (pupils,
teachers) and also the
committees of both schools
mutual (exchange) visits

the realization of different
projects

From 2003 to 2005 three workshops
for science teachers from the
Kilimanjaro region have been
realized at Vunjo Secondary
School. The teachers mainly have
been trained how to use
experiments and models in
chemistry, physics and biology
lessons.

During our stays in Tanzania we
visited Mwenge University College
of Education (MWUCE) near Moshi
and were asked to offer those
workshops also for the college.

three main problems:

condition.

The schools are lacking material for conductingegkpents in an appropriate way.

The teachers are not well trained to conduct chieyrexperiments.

The schools are equipped with laboratories for tpalclessons but they are in a bad

90




AJCE, 2013, 3(1) ISSN 2227-5835

These observations are valid all over Tanzania rastdonly for the small number of
schools, we visited. In connection with this prablelamilton and co-authors found in 2010 with
their study on the needs of science education nzdaa (2, p. 12):

. “Resources are lacking in most every aspect of &ttt including insufficient numbers of
qualified teachers of mathematics and scienceepthmary- and secondary-school level,
inadequate equipment and materials, textbooks auilities (i.e., laboratories and
libraries). While resources needs are greater ial rareas, only a fraction of the needed
resources is available in most every school ircthentry—regardless of the region.

*  The quality of teaching is inadequate to meet d#aening needs of students at all levels, in
several respects. First, many primary school teachack the minimum academic
qualifications — generally and in their subject teet in mathematics and science—to
perform competently in the classroom. Second, &aclkat both the primary- and the
secondary-school levels are not well trained inube of appropriate pedagogies. Whereas
most teachers surveyed do know and report applgmme context-based approaches,
student performance in mathematics and sciencectefleither thorough subject-matter
knowledge nor adequate knowledge/application ofdbpetency based approaches that
are the basis of the science and mathematics clari€hird, university students, employers
and other participants in the study all report thditication in mathematics especially—as
well as science—do not provide graduates with th@tedge and the ability to apply it in
the workplace. Fourth, while the teacher prepamatarricula do, at the primary-school
level, incorporate learner-centred approaches ashiag and assessment, the structure,
organization and implementation of teacher preparaprogrammes are lacking in this

respect. A complete assessment and overhaul ofuthient teacher preparation system is
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needed, especially at the primary-school level,re/lohildren’s formative experiences with
learning in mathematics and science have far-ragckifects upon students’ attitudes,
knowledge and skills development.”

At Secondary and high schools in Tanzania pract&sks are an obliged part of the
governmental examination in chemistry, physics amalogy. To fulfil this requirement it is
necessary that students are trained to do scieqpagiments by their own and the teachers have
to be trained how to conduct chemistry experimémtschool lessons. Additionally the school
laboratories have to be ready for doing experimentise classes.

Teacher training workshops, as we practised thetwdsn 2003 and 2005 at Vunjo
Secondary School for science teachers from thenidiijaro region have been successful and the
teachers told us that they profited very much fithime work. In the following years from 2003

we noticed from discussions with teachers

at secondary schools and lecturers at
Mwenge University College of Education th.
teacher training alone is not enough. The ? |
student teachers leaving the college with a :-f '- ~

Bachelor degree are educated in Chemistr

but they were not trained to conduct

Prof. Dr. Hans-Dieter Barke talking with
chemistry experiments at Secondary schoo| students from MWUCE about models

in a suitable way.
To minimize the problem of teachers with few orexperiences in conducting chemistry

experiments, it is necessary to train pre-sengeeliers at Colleges and Universities in this field.
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From our visits and discussions we know that théning only can be realized when the
qualification of the lecturers is improved.

In spring 2012 we did the first step to

MWUCE asked for an expert in the following

fields:

Dr. Wolfgang Czieslik talking with
students from MWUCE about
experiments

and some secondary school teachers how to condadtahemistry experiments.

* Show the college lecturers, the students

* Collaborate with them to develop experiments siatdbr chemistry lessons at Tanzanian
secondary schools and high schools.

In autumn 2012 the authors went to Tanzania tchdovery first step fulfilling the given
tasks. They took over lectures and workshops onefsooh chemistry, misconceptions and
motivating experiments. Students and lecturersagoinsight into latest results of research on
using models in Chemistry and on misconceptionsexfondary school students (3-4). We
performed various experiments with different didadunctions which could be done with
materials which are available in every laboratdmyaddition to our performance of lectures we
visited some Chemistry lectures and found that tdey not meet all requirements of a
University College.

The laboratories and lecture rooms were ready fouggs of different size without using
media like overhead projector or beamer. Overheagegiors and beamers, which were

available on demand, could not be used at anylimeause of breakdown of electricity.
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The Department of Chemistry has two Chemistry latmres with basic equipment (e.g.
flasks of different form, beakers, measuring cydirg] stands, Bunsen burners, balances and
chemicals) which is required for almost basic exkpents. Higher demanding experiments
according to the standard of a College cannot Ioe dbhe laboratory was in a bad condition and
it was very hard for the students to do their pcattwork according to a standard required for a

college.

RECOMMENDATIONS
Hamilton and co-authors recommended based onfthdings (2, p. 45) to:

» Establish and strengthen an effective system ch&rgpreparation, including pre-service and
in-service training components at both the primairyd secondary-school level. This system
would emphasize the use of context- and inquiryetlasstructional methods in science and
mathematics.

» Establish partnerships between Tanzanian industignce and technology colleges and
universities and similar institutions abroad. Thegs@tnerships could include advisory
boards, activities for knowledge and technology hexge, workshops and student- or
teacher-led action research projects to improve dbelity of education in science,
mathematics and technology.

As a consequence of our findings at MWUCE and ateseecondary schools we suggest
specific measures as follows:

* Redevelopment and reorganization of the chemistppratories according to the standards
adequate to a college. Only if the laboratory i eguipped and well managed that qualified

practical work can be done by the students.
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* To improve the quality, the lecturers have to lagned on modern concepts of chemistry and
how to perform chemistry experiments at the Collagd secondary schools. We suggest
organizing a one week local congress for lectusrd teachers on science teaching in
summer 2014. This congress will be organized inpeoation with German and African

Universities, especially with the Federation ofiéén Societies of Chemistry (FASC).
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