natio
t’\“m "l

“asay sy

South American Journal of Academic Research
Specia Edition May 2016

An evaluation of the implementation of the Science-T echnology and
Society (STS) concept in Scmng_ceér;gtructlon in secondary schoolsin
imbabwe

Article by Fenton Ruparanganda
University of Zimbabwe, Faculty of Education
Email:- rprngnd@texilaconnect.com

Abstract

The study evaluated the implementation of the Science-Technology-Society (STS) concept
during science instruction in secondary schools and the possible constraints to its
implementation and the possible solutions the identified constraints.

The sample consisted of fifteen schools in Makoni District of Manicaland and involved all
the Science Heads of department in the schools including five form four students per each
sampled school. The total number of participants was ninety.

Data was collected using questionnaires, lesson observations and interviews. Results
reflected great discrepancy between the intended and the actual implementation processes
taking place in schools. The results show that the majority of the science teachers used the
lecture method as opposed to the recommended child centered science teaching approaches.
Half the numbers of the teachers are not well versed with the concept of STS. Thereisacritical
shortage of science teachers. Lack of resources, staff devel opment workshops and poor science
infrastructure in  schools are negatively affecting the implementation of
science-technol ogy-society education in the schools.

I ntroduction

Science-Technology-Society (STS) isan innovative approach to the teaching and |earning of
science in conjunction with modern technology. It advocates for moving away from traditiona
pedagogic approaches by insisting more in students understanding and doing science rather
than in rote learning. Students are expected to use acquired skills to solve specific problems
emanating from their societies. The approach advocates for more attention to be given to
relating science to the world outside as well as to practical .This implies that STS calls for
educating students so that they are able to apply science and technology (tools, knowledge,
process and products) to solve problems in their environments. According to STS approaches,
students should do science so asto be functional not to produce science graduates who are alien
to their own society. For example, science graduates should be able to apply science and
technology whilst at school, say to be productive, to grow their own food, to carry-out diseases
preventive measures and to become self reliant or employed. The STS model’s aim therefore
lies in modeling school graduates for adaptability, for creating their own work in the informal
sector or for producing school leavers equipped with not only academic skills but with arange
of practical skills which make them functional citizen. STS treats education as the sole
intellectual and physical tool which isresponsible for preparing children for absorption into the
world of work and for this reason the school science curriculum should be designed to provide
“life-long education, to make children self-sufficient and productive in services deemed as
needs by the society. According to Awokoya in UNESCO 1981, basic needs of African
countries are food, housing, health, education, energy, transport and communication. In
Zimbabwe such needs include agriculture, health, mining, environmental education, building
industry and information technology education. STS education in schools should embrace the
indigenous traditional skills, which in many countries can be devel oped and extended together
with the new techniques which have to be recognized and understood. STS approaches to
classroom practice recommends teaching approaches such as discovery method, problem
solving, discussions, project methods, field trips and employing the philosophy of
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constructivism (learning from the familiar/known to the novel/complex/unknown) (UNESCO,
1993). According to Freire, (1972), pupils should not learn to be mere depositories while the
teacher is the depositor; such type of education is oppressive. In other words, Freire was
advocating for implementation of STS concepts to teaching and learning processes. According
to MOESC, Secretary’s Circular Minute No.3 of 2002, one of Zimbabwe's science education
policy goalsreads, “ The education system expects pupilsto develop skills and competenciesin
science and technology”. Such policy was directed to be implemented in both primary and
secondary level education with effect from 1 January, 2002.

The pur pose of this study

The purpose of this study was to evaluate of the implementation of the Science-Technology
and Society (STS) concept during Scienceinstructionin Makoni District secondary schools and
the possible constraints to its implementation and the possible solutions to address the
identified constraints.

Significance of theresearch

Findings from this study may be used to improve the teaching and learning of science in
secondary schools, provide possible strategies for improving science classroom methodol ogies
and provide useful information to policy makers on the implementation of the STS in the
teaching and learning of science. Also research findingswill help science teachers on how they
can design STSinstruction and hence become effective and efficient science teachers. Thereis
very little literature on STS from the Zimbabwean authors. The research findings will
contribute to the much needed STS data banks in libraries. To education inspectors, findings
from this study will guide inspectors on what to look for when inspecting science teachers.

Literature Review
Linkage of Science-Technology-Society (STS)

Science is refers to systematic processes which are used by humans to obtain knowledge
about nature, and to an organized body of knowledge about nature. Scienceis adynamic and a
creative activity.

Technology involves the development and use of materials, tools, and processes for solving
human problems and helping to satisfy human needs and desires. Many of the products of
technology help humans accomplish tasks that would otherwise be very difficult or impossible
to carry out. Although technology provides many benefits, it al so produces associated costs and
risks. Science often uses and requires tools and processes developed by technology, and
conversely, technology often employs principles, laws, theories, and processes developed by
science. Technology is also a way of knowing, and is also a process of exploration and
experimentation. Technology is both a form of knowledge that uses concepts and skills from
other disciplines (including science) and the application of this knowledge to meet an identified
need or to solve a specific problem using materials, energy, and tools (including computers).
Technological methods consist of inventing or modifying devices, structures, systems, and or
processes. Science and technology are closely linked, especialy through the skills of scientific
inquiry, technological problem solving, and communication. So science and technology forms
a cyclic reaction. This implies that science, technology and society are closely linked,
especially through the skills of scientific inquiry, technological problem solving, and
communication. Theworld aswe know it today has been affected in many ways by science and
technology.

Reform movementsin ST S education

Universal reform movement in science and technology education “gave birth’ to the
paradigm of the STS approaches in the late 1950s in America. The reforms were partly
prompted by theinterest in Americain strengthening science education, after the Russians beat
the USA to send the first man to space. A new vision of science learning emerged and it was
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called Science-Technol ogy-Society approach to learning and teaching of science concepts. The
new instructional strategies were far different from most traditional conceptualizations which
centered on chalk-talk, teacher centered and rote learning classroom practices. The new
approaches called for provision of hands-on, mind-on, and authentic learning experiences in
science. This ousted the education system and curricula which had been introduced before the
Second World War. Societal needs had changed hence the education system had to change aso
so that it was in line with new needs of society (Rosenberg, O’ Donoghue and Olvitt, 2008),
www.tessafrica.net, www.capeaction.org.za). STS's aimed at examining and implementing
ways in which education in science and technology affected national development. It began
with a consideration of the impact of science and technology on the individual, on the
community and on the traditions and traditional beliefs of society. According to the STS
approach, developing nation like Zimbabwe, its curriculum has to include science concepts
such as biotechnology to improve yield and quality of agriculture products, study diseases and
their preventive measures, job creation education, energy creation and communication in order
to address the needs of Zimbabwean society. The science and technology curriculum to be
offered must seek to foster individual characteristics such as curiosity, creativity and
self-reliance, as well as preparing each student for life and work. The implementation of
Education with Production (EWP) and tech-voc subjects by Zimbabwe after independence was
done as away of being in compliance with the STS concept. STS approaches seeks to examine
the place of science and technology in education, how well science and technology serve as a
driver of development in the society. The emphasis of STS is on relating learning to the
immediate needs of the community in order to improve the quality of life.

Changes in biology through implementation of STS education

Trends brought in biology through implementation of STS on biology are concerned with
the tools that have been developed to new levels of performance. These include the electron
microscope, the ultracentrifuge, X-ray, crystallography and nuclear magnetic resonance. Rapid
developments are currently being made in areas like cytology (e.g. concept of cell-surface
receptors); inimmunology, and in neuroscience, genetic engineering and in gene therapy just to
mention a few areas. In neuroscience, for example, the study of cell-surface receptors has
revealed the presence of hormone-like transmittersin the brain. Applications of biotechnology
concepts to agriculture have increased agriculture yields drastically. Genetic engineering has
managed to control many diseases such as sugar diabetes and has resulted in production of
hybrid organisms and artificial creation of organisms (transgenic organisms) of which are of
great beneficial to man. In brief, application of STS approaches in biology and other science
subjects has made it possible for the human-race to live healthier, happier and more
comfortable and interesting lives than those who lived in the past (Osborne, 1983).

Planned actionsin Africafor facilitating STS concepts

Soon after independence, all African States regarded STS education as their first priority
area to develop. Education has been treated as a major instrument for the social, economic,
cultural and political modernization of the developing countries. The Conference of African
States on the Development of Education in Africa held in Addis Ababa in 1961 made certain
recommendations and set up certain education targets. One of the set objectives was adrive to
quantitative scientific and technical education literacy.

With regards to science teaching approaches, the Lagos Conference recommended the
adaptation of new pedagogical approaches. The recommendations included the introduction of
science teaching in the early years of schooling, the use of more realistic science methods of
practical and experimental work, and the production of new relevant teaching and learning
materials which are suited to local conditions.
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Trendsof STSin Zimbabwe

In the context of science and technology education, the Harare Declaration noted that
‘technical and vocational’ education has not been sufficiently developed and that the attention
given to agricultural education was found to bear no relation to the economic structure of the
African countries. The teaching of science and technology was found to be introduced too late
in school curriculaand is seldom provided for adults in the context of out of school education.
Theresolution taken wasto “ devel op and renovate science and technology teaching at all levels
and have activities designed to popularize science among the genera public, in order to
promote full utilization of modern scientific and technological knowledge in development, to
stimulate an interest in ascientific career and to increase the number of pupil students opting for
work in scientific fields” (UNESCO, 1982).

Government and science-technology-society education in Zimbabwe

In response to provision of the infrastructure conducive to delivery of science education and
technology, the Zimbabwean government embarked on a program to increase science Higher
learning education ingtitutions. Institutions such Bindura University of Science and
Technology (BUSE), Higher Institute of Technology (HIT), Chinhoyi University of
Technology (CUT), National University of Science and Technology (NUST), the conversion of
Belvedere Teachers College (BTT) into Belvedere teacher’s Technical College) and the
increase in poly technology colleges was a devotion by the government to ensure the provision
of science education and technology to the society. All this was in line with what the Addis
Ababa, the Tunis, the Dakar and the Harare declarations called for.

Benefits of STS education to society

As science for All Americans points out, good STS education help students to develop the
understandings and habits of mind they need to become compassionate human beings able to
think for themselves and to face life head on. STS education should equip them aso to
participate thoughtfully with fellow citizens in building and protecting a society that is open,
decent, and vita. In short, science and technology have made it possible for people to live
hedlthier, happier and much more comfortable and interesting lives than was previously
possible. Scientific and technological knowledge has contributed, perhaps more than any other
factor to the economic growth of both developed and devel oping countries.

The more science-literate citizens are, the stronger their society can be. Specifically, the
lessons and skills science gives us can have repercussions that help make more responsible
citizens, a strong economy, a healthier environment, and brighter future for everyone. The
dominance of technology in society today reaffirms the modern philosophical orientations and
necessitates that today’s students achieve a level of scientific/technological literacy that will
help them deal with science related societal issues for the improvement of their own lives and
the advancement of the society at large. To achieve this specific recommendations have been
formulated for instruction related to science-technol ogy-society education.

M ethodology

This study was to evaluate the implementation of the Science-Technology-Society (STS)
concept during science instruction in secondary schools and the possible constraints to its
implementation and the possible solutions the identified constraints.

A questionnaire for teachersto assess the teachers’ knowledge about the STS, constraints to
its implementation and the possible solutions the identified constraints was used. Another
guestionnaire was used to assess the Science Head of Department’s knowledge about the
importance of the teaching methods and how she or he monitors the teaching and learning STS.
Lesson observations were also done in order to evaluate the implementation of STS in the
teaching and learning of science.
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Results

Table 1: Teachers' knowledge about STSin the teaching and learning of science

Frequency | %
Knowledgeable 3 20
Not Knowledgeable | 12 80
Table 2: Factors influencing the implementation of STS concept
Factors | dentified Frequency | Percentage
No guidelineson STS 9 60
I nadequate resources 13 87
Poor science infrastructure 7 47
Poor deployment of available resources | 3 20
Large classes 15 100
Teachers computer illiterate 5 33

Table 3: Prevalence of science teaching methodologies

Teaching method Teachersusing this method during lesson obser vations
L ecture method 13

Problem solving method | 1

Project method 0

Computer ssimulation 0

Practical demonstrations | 1

Educational field trips 0

Table 4: Availability of resource in schools for efficient science teaching

None | Inadequate | Adequate | In Excess | Tota
Laboratory | 60 10 5 0 75
Science 50 15 10 0 75
Science 50 15 10 0 75
Computers | 65 10 0 0 75
Text books | 0 55 15 5 75

Discussions and conclusions:

According to teachers implementation of STS in schoolsis being hindered by large classes.
In such a situation teachers will concentrate on completing the syllabus so that they meet the
immediate need of the pupil which is passing examinations. | nadequate resources contributed
to poor implementation of the concept. The way students acquires knowledge during learning
experience at school depend on the modes of teaching being applied by their teachers or
mentors. Poor teaching methods are being employed which don't promote STS. Science
lessons require hands-on-approaches. The lecture method was the commonly used teaching
methods. STS methodologies advocate for use of teaching methodologies such as project
method, computer simulation, educational trip which stimulated critical thinking and problem
solving in students. Poor infrastructure such as laboratories and inadequate learning materials
are hindering the implementation of STS concepts in the sampled schools. Teachers are not
well versed with the concept of STS. Eighty percent of the teachers could not give a correct
definition of the STS concept.

Resear ch recommendations

The study makes the following recommendations:

The concept of STS should be given more attention in training science teachers in all
teachers’ colleges. The use of project method as ateaching approach should include assessment
of pupils projects aswhat isbeing done in subjects like Building Studies and Agriculture. Itis
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hoped that this will encourage teachers to implement the approach Guide lines on the
implementation of STS approaches to learning must be made available to science teachers.
Staff development workshops on STS approaches should be carried out at all levels (school,
zonal, district) as refreshers to teachers who may not have a chance to be trained on STSin the
past.
School Heads must be trained on implementation of STS approaches so that they can
monitor efficiently and effectively the implementation of STS concepts in their schools.
Education administrators must ways of improving science resources in the education system
and finding possible ways of luring science teachers and reducing teacher pupil ratio for the
science subject.
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