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ABSTRACT

TEACHER EDUCATION AND A-LEVEL BIOLOGY TEACHING:
A DESCRIPTION AND EVALUATION OF THE
ZIMBABWE SCIENCE TEACHER TRAINING
(ZIMSTT) PROGRAM

By

Josephine Karuvunika P. Zesaguli

This study was carried out, firstly, to find out how the up-
grading in-service ZIMSTT program has evolved, as a stop-gap measure
of meeting the shortage of science teachers at A-Level. This was
achieved by teaching more subject mACCer content knowledge to
qualified and experienced O-Level science teachers. Secondly, the
study was done to evaluate the program’s impact on its Biology
graduates, in terms of how well they were coping with teaching A-
Level classes, their prevailing teaching practices, and their impact
on their students.

The study was done in four stages. The first stage was a
survey of all the 80 ZIMSTT Biology graduates from the beginning of
the program to the present (1986-1992). Only 9 of these 80 were
teaching A-Level classes. The second stage was the intensive
classroom observations of 2 of these 9 teachers, in an urban school

setting, teaching the same unit/topic (DNA, RNA, and Protein
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Synthesis), from the beginning to the end. This was followed by
classroom observations of the remaining 7 A-Level Biology teachers,
teaching in Government and Private (Mission) urban and rural
secondary schools. These were observed teaching a variety of
topics, in a lesson or two, because of very stringent time
constraints. The fourth stage was a follow up of those ZIMSTT
graduates who were not teaching A-Level Biology. Data were
collected and triangulated from a variety of sources including,
survey questionnaires, observation field notes, interview
transcripts, documentary analyses, students’ clinical interview
transcripts, and pencil and paper tests.

The findings were that very few of the ZIMSTT graduates had
been promoted to become either A-Level Biology teachers,
Headmasters, Teacher Educators, or Education Officers. They had all
experienced some problems initially but were then coping in these
posts. The A-Level Biology teachers were, on the whole, having a
positive impact on their students’ cognitive and affective
achievements, as indicated on different measures. However, they

still need more professional assistance.
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CHAPTER I

INTRODUCTION

OVERVIEW

This is a national follow-up study of qualified and experienced
O-Level science teachers, who were up-graded to teach Biology up to
A-Level. This up-grading was accomplished by the teachers enrolling
in the Zimbabwe Science Teacher Training (ZIMSTT) Program. Data were
collected in nine High Schools and six Teacher Training Colleges,
which are located in seven of the nine regions of the Ministry of
Education and Culture; in the Department of Science and Mathematics
Education, at the University of Zimbabwe; and at the Head Office of
the Ministry of Education and Culture.

This follow-up study concentrated on the ZIMSTT A-Level Biology
teachers’ beliefs, conceptions and thinking processes, their
academic and professional experiential backgrounds, their A-Level
students’ prior knowledge, attitudes and inquiry skills, the school
and science laboratory contexts, the A-level Biology syllabus and
final examinations, the ZIMSTT in-service training program, and
professional assistance. The ZIMSTT graduates who had been promoted
to other posts of responsibility, such as Teacher Educators, Heads

of Schools, and Education Officers, were also followed up in order
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to find out how they were coping in these posts.

BACKGROUND OF THE STUDY

Nowhere is the need for quality in education more pressing than
in developing countries, particularly in the wake of their
post-independence, massive increases in enrolment at all levels.
Zimbabwe is one such country.

Zimbabwe's education system is centralized and based on the
British system. The sequence of schooling is seven years of Primary
Education leading to four years of Secondary Education. Students get
an O-Level Certificate on completion, which is equivalent to the
American High School’s Grade 12. But unlike the latter, O-Level
does not lead to the university. Instead there is an extra two years
of Higher Secondary Schooling, which is referred to as the Advanced
Secondary Level (A-Level). This is the pre-requisite for admission
into a 3-year University for undergraduate studies. After O-Level
or A-Level, students can go for a three-years of professional
training at either a Primary or a Secondary Teacher Education
College and be certified to teach at those respective levels. On the
other hand, University Graduates can teach up to A-Level with or
without a Post-Graduate Certificate in Education.

Before Independence (1980), the A-Level students themselves
were a special breed of students in that not only were they very
highly motivated but they also had superior academic abilities,

evidenced by the extent to which they had excelled in the
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competitive and selective system of education. These students had a
positive attitude to O-Level science.

After Zimbabwe gained its Independence (1980), an egalitarian
system of education was instituted, resulting in massive increases
in enrollments at all levels of schooling. This intensified the
already existing dire shortage of qualified teachers at all levels.
Statistics which are presented in the Tables 1, 2, and 3, below, are
a summary of the total numbers of both the primary and secondary
schools and their respective enrollments and the numbers of their

trained and untrained teachers:

Table 1

Total Numbers of Primary and Secondary Schools and Their Student
Enrollments

1970 1975 1980 1985 1990
Primary 3,408 3,446 3,161 4,234 4,539
School
Primary 711,182 850,521 1,235,994 2,216,878 2,119,865
Enroll
Second
School 180 203 197 1,215 1,512
Second
Enroll 49,550 66,910 74,321 482,000 672,653
TOTAL
SCHOOLS 3,588 3,649 3,358 5,449 6,051
TOTAL

ENROLL 760,730 917,431 1,310,315 2,698,878 2,792,518







Table 2

Total Numbers of Trained and Untrained Teachers and Student

Enrollments in the Primary Schools

Teacher

Qualifications
Untrained
Trained

TOTAL NUMBER
TEACHERS

TOTAL PRIMARY
SCHOOL ENROLLMENT

TOTAL NUMBER
PRIMARY SCHOOLS

1981
15,119
22,654

37,773

1,715,169

3,698

1985
26,610
30,081

56,691

2,216,878

4,234

1990
25,047
35,839

60,886

2,119,865

4,539

Table 3

Total Numbers of Trained and Untrained Teachers and Student
Enrollments in the Secondary Schools

Teacher

Qualifications

Untrained
Trained

TOTAL NUMBER
TEACHERS

TOTAL SECONDARY
SCHOOL ENROLL

TOTAL NUMBER
SECONDARY SCHOOLS

4,608

4,874

148,690

694

1990
11,892
15,440

27,332

672,653

1,512
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These data were extracted from the Secretaries’ Annual Reports
of the Ministry of Education and Culture (Makura, 1981, Table 4, p.
31; Chanakira, 1985, Table 4, p. 48; Sibanda, 1990, Table 1 ¢ & d,
p- 395).

Between 1970 and 1975 there was a slight increase in the number
of schools and their enrollments both in the primary and secondary
schools. Between 1975 and 1980 there was a drop in the number of
primary and secondary schools and yet there was an increase in the
enrollment especially at the primary level. This decrease in the
number of schools was primarily due to the armed struggle for
Independence, which was at its peak then. Moreover, at Independence,
one of the Government's policies was to declare that education was
to be a right for all primary school age children. Hence, there was
a massive increase at the primary level which carried over into the
secondary levels. This accounts for the enrollment increases at the
secondary level, which are reflected in the 1985 column. These
increases seem not yet to have leveled off. A decrease in enrollment
at the primary level may be due to the fact that a policy of parents
paying school fees and school levies has been re-introduced. Some
parents cannot afford to pay these and are either not sending their
children to school or are withdrawing their children who are already
in school.

Three very disturbing features emerge from the statistics
above. First, a comparison of the total enrollments at primary and
at secondary schools shows that not all primary students move on to

the secondary level. What happens to those that do not make it?
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Second, there is a high ratio of the number of students to teachers.
How are teachers coping with such large classes? Lastly, there are
large numbers of untrained teachers at both the primary and the
secondary levels. What sort of support is given to these untrained
teachers? The teacher education institutions seem to be failing to
catch up in their production of trained teachers. The shortage of
teachers, at both the primary and the secondary school levels, was
also compounded by the exodus of some of the qualified teachers to
posts in the private sector, which had hitherto not been opened for
them, before independence, where the pay was higher than in the
teaching field. This shortage was particularly felt in rural schools
from which teachers were resigning "in most cases because of poor
accommodation, water supplies and other facilities ..." (Chanakira,
1986, p. 8). Four years later, the situation had not improved. As
reported by the Secretary of Education,

The teaching service continued to be plagued by

resignations, occasioned by the unfavorable living

conditions in the remote rural schools. While there was

a 21% drop in the number of new primary school

teachers, the secondary schools sector experienced a

33% increase (Sibanda, 1990, p. 1).

Moreover, the majority of the graduates from the Faculty of
Science do not opt to enroll into the Post-Graduate Certificate in
Education program. They only opt to teach after failing to secure a
job in industry. They do not show any commitment to teaching
because, as soon as a better paying job comes their way, they quit
teaching. This has aggravated the acute shortage of qualified

teachers, particularly at A-Level, and especially in science

subjects (Sibanda, 1990, pp. 51-52). On the other hand, the O-Level
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Science teachers, who were applying for the pre-1986 B.Ed. program,
had at least demonstrated their commitment by desiring this
opportunity for further professional development.

To ameliorate the shortage of Science teachers at A-level, the
Ministry of Education instituted the Zimbabwe Science Teacher

Training (ZIMSTT) Project (1986).

THE ZIMSTT PROJECT DESCRIPTION

The Zimbabwe Science Teacher Training (ZIMSTT) Project was set
up in 1985 as a joint venture between the Ministry of Education, the
University of Zimbabwe, and the Free University of Amsterdam. It has
the following two aims:

. preparing non graduate trained secondary school

teachers so that they can teach their subject to all

levels of the secondary school systems, i.e., up to A-

Levels.

. producing manpower for Curriculum Development, to

teach in Teacher Training Colleges and to service other
divisions of the Ministry of Education (ZIMSTT, 1988,

p.- 1).

Note that "teaching at least one subject to all levels of the
secondary school system" meant teaching up to A-Level, where an
acute shortage of qualified teachers was being felt throughout the
country. This was accomplished by up-grading the O-Level certified
and experienced Science teachers by giving them advanced subject
matter content knowledge in either Biology, Chemistry, Physics, or

Mathematics, leading to a B.Ed. (Science) degree.
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Starting from 1986, 20 Certificated O-Level teachers in

two subjects Biology and Physics were enrolled.

Thereafter, Chemistry and Mathematics were also

offered. Phase 1, which was taught by 8 Lecturers (4

from U.Z. and 4 from F.U.A.) ended in 1988, with 3

groups of Biology and Physics and 2 groups of Chemistry

and Mathematics having graduated from the one year

full-time course. The project continued as Phase II,

with the course having been extended to two years

full-time and being taught by 99% U.Z. lecturers

(Jaji & Hodzi, 1992, p. viii).

The ZIMSTT Biology program starts off with the students taking
Biology Teaching Subject Pre-requisites (Chemistry and Statistics).

This is followed by a series of Biology Teaching Subject Courses in

Plant kingdom and Animal Kingdom, Genetics and Evolution, Plant
Physiology, Animal Physiology and Ecology; Professional courses in
Science Education, Science Curriculum Theory and Science A-Level
Methods I & II; and a Project.

Phase II of this ZIMSTT program started January 1989 and ended
December 1992. After 1992 it will be incorporated as a regular
University of Zimbabwe, Faculty of Education program.

The entry requirements have since been raised to include an
A-level pass in the subject the teachers wanted to enroll in, plus
passing an entrance examination, which "assesses" applicants’
standard knowledge in the teaching subject and ability to apply that
knowledge. This examination was designed and marked by the ZIMSTT
staff. Hence, selection has become more rigorous and demanding.

The B.Ed. Science Curriculum being offered in Phase II has been
modified slightly after the review of Phase I. In responding to how

the B.Ed. Science Curriculum had evolved, the former Department
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Chairman, who was also a member of the ZIMSTT Project Board from the
beginning of the program to the present, explained that,

. before the evaluation, the program consisted of 6
content areas in each discipline, 1 Curriculum Theory
(Education) Course and 1 Project. The latter had more
weighting, counting as two courses, as a hangover from
the old professional B.Ed. which was in place before
this project. After the extension of the program to two
years, the curriculum was enhanced. There was an
addition of the teaching subject prerequisite, which in
the case of Biology includes Chemistry and Statistics.
It now consists of content courses in each area of
specialization (i.e., Mathematics, Biology, Chemistry
and Biology); an A-Level Methodology Course, in which
students go over the stipulated A-Level syllabus of
their area of specialization, making certain that they
themselves understand and interpret its content
accurately and can improvise materials for the required
practical activities. Visits to observe A-Level
teachers and a mini-project, which is directed to
teaching, are included in this course. The Curriculum
Theory course had an added assessment emphasis
(Psychometrics). The project was retained to give
students opportunities to pursue an area based on
personal interest of the students. This enables
students to undergo personal growth in an area in which
they feel compelled to know more. Hence, the B.Ed.
Curriculum was based on the needs and requirements of
the A-Level syllabus demands and not of Industry [Tape
N.ZSI (6/3/92)]) (See KEY, above, for the abbreviations
of the data sources of the quotes).

It seems that such a program will inculcate a feeling of
competence, control, and confidence in the B.Ed. students to tackle
the demands of A-Level teaching.

The facilities and space used for lectures and laboratory
activities were provided in the Faculty of Science. But the
lecturers were only two per discipline, i.e., a Science Teacher
Educator from the Faculty of Education, University of Zimbabwe and a

Science Lecturer from the Free University of Amsterdam.
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The program funding was contributed jointly by the three
parties involved.

The University of Zimbabwe was responsible for the
financing of the local staff, physical facilities,
equipment and accommodation for the foreign staff. The
Ministry of Education (Zimbabwe) paid the salaries of
the students, who had been granted study leave with
full pay. The Free University of Amsterdam under the
auspices of NUFFIC provided for the expatriate staff,
equipment, and 12 AT computers in 1989 [Tape N.ZSI
(6/3/92)].

Assessment of the B.Ed. students was done continuously and on
the basis of examinations which were set by the ZIMSTT program
staff. The assessment weighting is 80% for Teaching and Professional
Courses, each of which has a three-hours final written examination
and 20% for the Project. The examinations and the project were
evaluated by the corresponding Faculty of Science Department and
their External Examiner.

An evaluation of the project was done during the project'’s
third year of implementation.

This evaluation revealed that the ZIMSTT graduates of
the one-year crash course were not coping with A-Level
teaching requirements. Explanations which were put
forward included the fact that the pace was too fast.
There was not enough time for students to reflect and
digest what had been learned. Content coverage was not
deep enough due to the time constraints. With the low
academic level of the students on entry, they failed to
gain meaningfully from the program that was offered at
that fast pace. These findings led to the
implementation of the recommendation that the program
be extended to two years full-time (Tape N.ZSI, op.
cit.).

Beyond extending the program from a one-year to a two-year

full-time program, the A-Level Method Course was also added.
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Two follow-up studies have been done. One was a Tracer Study

by Jaji and Hodzi (1992), whose objectives were,

1. To determine the contribution of the B.Ed. full-
time program to the quality of teaching science at
the secondary level.

2. To determine the contribution of the B.Ed. full-
time program to the quality of teaching science at
the tertiary level (teacher training colleges and
polytechniques).

3. To determine what weakness the program has and how
to improve it (p. 14).

The other study was an Evaluation of Phase II of the program
which was done by Boeren and Kuchocha (1990). These studies had not
been completed by the time the present study’s proposal was
submitted for funding consideration. Hence, some of the aspects
which this study examines were also reviewed by either one or both
of the follow-up studies. However, in the Jaji and Hodzi (1992)
report, there were only two ZIMSTT Biology graduates among their
total sample (N = 24) who had taken the Biology Option, whereas, the
present study’'s findings represent feedback from a greater number of
ZIMSTT Biology graduates (N=27), nine of whom are now A-Level
Biology teachers. This particular follow-up study was done in order
to find out how the ZIMSTT Biology training, specifically, has
impacted on the nature and extent of the teaching and learning of
science at A-level.

To sum up then, the ZIMSTT project was implemented as a
stop-gap measure to increase the numbers of A-Level Science and
Mathematics Teachers. This was done by up-grading certified O-Level

Science Teachers by giving them an intensive content course in the
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subject, which they would teach at A-Level respectively. The project
was initially a one year full-time crash program. After an

evaluation, this was extended to two years.

STATEMENT OF THE PROBLEM AND STUDY OBJECTIVES

The key element in all teaching and learning situations is the
effectiveness of the teachers. It is their classroom actions and
behaviors that form the critical bridge between the curriculum and
their students’ learning. How they cope makes a difference in the
quality of their lessons. The problem is that not much is known of,
not only, how well the ZIMSTT graduates are coping, faced with a new
challenge and responsibility of teaching Biology at A-level, after
years of O-level science teaching; but also, how well and in what
way the ZIMSTT program met the expectations of its graduates.

Therefore, this study was conducted to find out how these
up-graded O-Level science teachers were coping with the demands of
A-Level Biology teaching; to give both a broad and an in-depth
portrayal of the patterns of teachers’ thinking, teaching practices,
and classroom discourse in the A-level Biology classes, taught by
the ZIMSTT graduates, as perceived by their science supervisors and
by the researcher; and to evaluate the impact of these practices in
terms of what the students carry away from the instruction, along
three dimensions (See Objective #5 below).

More specifically, this research study was carried out to try
and accomplish the following objectives:

1. To give an overview of how the ZIMSTT program was
conceived, developed, and implemented.
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To describe the ZIMSTT graduates’ academic and
experiential backgrounds, why they enrolled in the
program, their expectations, their perceptions of
the program, what they think they got out of the
program, how the program is/is not helping them in
their present teaching.

To describe the ZIMSTT graduates’ beliefs and
thinking processes, i.e., judgments and decisions
they make with regards to their teaching, students
and their learning, the Biology subject matter and
the milieu and how these impact on their observed
classroom practices.

To describe the teaching practices of these ZIMSTT
graduates perceived by the teachers themselves,
their students, their supervisors (the Headmaster,
the Head of Science Department and the Regional
Science Education Officer) and by the researcher.

To evaluate the effectiveness of the ZIMSTT
graduates’ teaching practices along four
dimensions of their present A-level biology
students’ acquired cognitive and manipulative
skills and attitudes to science and technology:

i. the cognitive development of the students of
the ZIMSTT teachers, i.e., the extent to
which they undergo conceptual change and come
to achieve meaningful understanding of the
content taught. By conceptual understanding I
mean the shift from personal understandings
that are idiosyncratic to understandings that
are widely shared in the scientific
community. The latter will be evidenced by
the students being able to apply the concepts
learned on pencil and paper tasks designed by
the researcher which will require them to
describe, explain, predict and control
natural phenomena;

ii. the practical know-how of the students of the
ZIMSTT teachers, as demonstrated, first, by
their facility to design experiments, follow
written instructions and procedures, and
manipulate laboratory apparatus during their
practical lessons; secondly, by the nature of
the questions which they ask which indirectly
reflect their capacity to explore; and,
thirdly, by the completeness of their
responses and explanations which they give
during classroom discussions;
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iii. the attitudes to Science and Technology of
the students of the ZIMSTT teachers, as
expressed on a questionnaire designed by the
researcher; and

iv. the overall performance(s) on the public
A-level Biology exam of the previous biology
students of these ZIMSTT teachers. Data for
this will be secured from the Examination
Branch, Ministry of Education.

MAIN RESEARCH QUESTIONS

In order to achieve the objectives stated above, the study was
guided by the following research questions:

1. What aspects of the ZIMSTT program were either
over- or under-emphasized, given the teachers’
experiences, levels of expertise and perceived
needs?

2. Considering the norms, ideals and requirements of
the A-level Biology syllabus, what is the nature
of the teachers’ beliefs and conceptions about
teaching, learning, the subject matter knowledge,
their students, the school and science laboratory

context?

3. What sort of teaching practices are prevailing
during the ZIMSTT graduates’ A-Level Biology
lessons?

4. What prior conceptions, skills and attitudes do

the students bring from their O-level science
exposure on the topic to be taught? How are these
addressed by their teachers? What is the nature
and quality of practical work (laboratory life),
explanations, metaphors, and illustrations given
in the ZIMSTT graduates A-Level Biology lessons?

5. What choices are made and how do these teachers
make them (before, during and after instruction)
in relation to the sequencing of the observed
topic’s concepts, depth of treatment, appropriate
representations of the subject matter, and the
implemented teaching approaches and strategies?
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6. What picture of practice emerges of the ZIMSTT
graduates' teaching practices? How are these
practices impacting on their students'’ learning?

CONCEPTUAL FRAMEWORK

Teaching is so complex that it cannot be reduced to one
parsimonious conceptual model. For this study, an eclectic
conceptual framework was adopted because of the nature of the study
being undertaken. That is, use was made of complementary theories,
models, and taxonomies. Examples of theories include, first, The
Constructivist Theory (Driver, 1981; Driver, et al., 1985; etc.)
which states that people construct meanings and knowledge as they
interact with their environment. The latter includes things, ideas
and other people. The Conceptual Change Theory (Hewson, 1981;
Posner, et al., 1982; Resnick, 1983; etc.) is the second theory.
This theory states that in a learning situation students can be
helped to undergo conceptual shift from their prior naive
understandings to adopting more sophisticated scientific
conceptions. If this is not achieved, then the result is that the
students will have compartmentalized knowledge, that is, the school
knowledge on the one hand, and their personal idiosyncratic
knowledge on the other hand, which remain separate.

Examples of models are The Decision Making Model (Borko, et
al., 1979; Shavelson, 1976; Shavelson & Stern, 1981; Sutcliffe &
Whitfield, 1979); and The Planning Models (Yinger, 1977; Zahorik,
1975; Peterson, et al., 1978; etc.). These were used and applied in

studying aspects of the teachers’ thinking during their planning and
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reflective phases of their teaching practice. The Conceptual Change
Teaching Model (Anderson & Smith, 1987) was used in analyzing the
nature of classroom interaction taking place.

Examples of taxonomies include those of decisions (Eggleston,
1979), planning (Yinger, 1977), and of lesson plans (Clark & Yinger,
1979). These served to guide the shaping of research questions and
to organize data analysis and interpretation. Other research
findings from the literature reviewed to date about classrooms,

teaching, teacher coping mechanisms also influenced this study.

THE RATIONALE OF THE STUDY

In my roles as science teacher, the head of a science
department, science education officer (supervisor), curriculum
developer, and a teacher educator of prospective science teachers, I
have always been looking for ways of improving science education.
But pressed for time as we were with the demands of the ZIMSTT
Biology program, I personally was very frustrated by the lack of
communication between the ZIMSTT Staff and our graduates after they
got back to their schools. Now that I was a full-time student and
free from normal teaching responsibilities, I could devote full
attention to this follow-up study, which was timely in that a
knowledge base exists on teacher thinking, decision making and

students’ learning in science.
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SIGNIFICANCE OF THE STUDY

The study has both international and national significance. For
the ZIMSTT Program implementers it will enable them to modify and
improve their training program so that their ZIMSTT graduates will
be better prepared to teach A-Level Biology. For the participating
science teachers, it is hoped that they will acquire and maintain
the ability of "reflection-in-action", which will enhance their
teaching practice. For the Science Education Officers, findings from
the study will enable them to organize relevant, staff development,
in-service seminars and workshops for the A-Level biology teachers.
For the Curriculum Development Unit, indications will be given of
the extent to which the O-Level Science Syllabus (Nos. 5006/7,
Zimbabwe) is really a sound preparatory basis for A-Level Science
study as claimed in the syllabus document. Hence, the study has
critical significance for the Ministry of Education policy makers in
that specific guidelines will be given, for further improving and
revitalizing science education and it will form a baseline for
future inquiries about science teaching and learning.

Nationally, the study will provide much needed feedback for
planners and decision makers. Internationally, for cognitive science
researchers and researchers on teacher thinking and teaching, this
study will add to what they presently know of teachers’ cognition,
by providing data for cross-cultural comparisons to see how

generalizable the results are.
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ORGANIZATION OF THE DISSERTATION

The dissertation has been organized into eleven chapters in
which different aspects of the data are described. In Chapter II the
reviewed literature is summarized. In Chapter III a description of
the research methodology is given. The context of the study is
described in Chapter IV. The ZIMSTT graduates’ academic and
professional experiential backgrounds are described in Chapter V and
their beliefs and conceptions are described in Chapter VI. The
characterization of the A-level Biology students is given in Chapter
VII, from the perspectives of both the students themselves and their
teachers. In Chapter VIII, the teachers’ decision making processes
and prevailing teaching practices are described from the
perspectives of the teachers themselves, their students, their Heads
of Schools, and their Education Officers.

The impact made by the ZIMSTT program on the Ministry of
Education and by the ZIMSTT Biology graduates on their A-Level
Biology students is described in Chapter IX. The observed effective
strategies and approaches are discussed in Chapter X. Lastly, the
summary of the findings, conclusions and the recommendations of the

study are given in Chapter XI.
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CHAPTER II

LITERATURE REVIEW

The literature, which is reviewed below, has provided useful
conceptual frameworks and models. It has served both as heuristic
for the present study, to generate research questions, which have
guided the data collection and also as organization systems, which

have facilitated the data interpretation.

COGNITIVE SCIENCE RESEARCH
Among the cognitive science research which is being done
includes the research on how students learn. The findings of this

line of research is summarized below.

Students’ learning science. Research has indicated that

students bring to a learning situation persistent prior conceptions
and naive theories which they have developed from their previous
experiences. These prior conceptions may not be scientific but they
play a critical role in students’' learning science, in that they may
interfere with how the students make sense of the concepts being
taught. A mismatch then exists between what teachers say and do and

what their students learn from their instruction. Hence, it is

19
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imperative that teachers should confront their students’
misconceptions by using discrepant events, whose results are not
what one expects to happen, in order to make the students become
dissatisfied with their naive explanations, if learning, i.e.,
conceptual change, is to take place. This confrontation is an
element of the conceptual change teaching model which has proved to
be effective in assisting science students to learn with such
meaningful understanding that they will be able to describe,
explain, predict and control the natural phenomena. The model has
four essential steps of posing a problem using a discrepant case,
modeling, coaching, fading and maintenance (Driver & Easley, 1978;
Osborne & Gilbert, 1980; Resnick, 1983 & 1987; Roth, et al., 1983;
Hewson & Hewson, 1984; Hewson, 1981; Driver, et al., 1985;
Berkheimer, et al., 1988; Anderson & Smith, 1987; Pines & West,
1986) .

Besides this strategy, the teacher should also develop a
repertoire of a variety of representations of the science content to
match his students’ individual cognitive frameworks (Wilson, et al.,
1987). Hence, a significant portion of the teaching task consists of
teachers making various professional decisions and judgments about
their students’ current state of knowledge, what they have learned,
should learn and are learning and what instructional activities are

appropriate (Koehler, 1983).
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RESEARCH ON TEACHER THINKING

Some of the research on teacher thinking has focussed on
teacher decision making. Every decision is based on a judgement
having been made. Lipman (1991) has drawn up a very comprehensive
taxonomy for categorizing the various judgements which people make

as they interact with ideas and phenomena.

Teacher decision making. It was pointed out by Clark and
Peterson (1986) that the thinking, planning and decision making of
teachers constitute a large part of the psychological context of
teaching. It is within this context that curriculum is interpreted
and acted upon, that is, where teachers teach and students learn.
Shavelson (1973) hypothesized that one of the basic teaching skills
is decision making. But this decision making has proved to be very
difficult for teachers because of the "complexity of the classroom
situations" (Doyle, 1977), with their "uniqueness" and
"uncertainties" (Lortie, 1975; Jackson, 1986; Floden and Clark,
1987; Cohen, 1988), which.are compounded by "value conflict" (Schon,
1983) and planning and teaching "practical dilemmas" (Lampert,
1985). Teachers have developed coping strategies "to try and reduce
this complexity and thus increase their flexibility and
effectiveness" (Yinger, 1977, p. 160).

Decision making models indicate that the process of making
decisions and judgements is cyclical. That is the consequences of
one decision cycle feeds into the next future planning decision

cycle (Borko, et al., 1979; Sutcliffe & Whitfield, 1979; Shavelson
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& Stern, 1981; Shavelson, 1976). Decision making depends on one'’s
perception which involves making sense of the situation, which in
itself is an active construction of meaning of the observed
phenomena (Marx, 1978).

Decisions can be classified according to four dichotomies as
being either immediate or reflective; with or without teacher's
conscious awareness; resulting in action or none (null); and

singular or composite (Eggleston, 1979).

Teacher planning. Planning is defined as "a basic
psychological process in which a person visualizes the future,
inventories means and ends, and constructs a framework to guide his
or her future action" (Clark, 1983, p. 7)

Research has found that when teachers are planning, they either
concentrate on objectives (Tyler, 1950), or on content (Taylor,
1970; supported by Zahorik, 1970 & 1975; Peterson, et al., 1978; and
Morine-Dershimer & Vallance, 1976), or on procedures and activities’
potential appeal or management problems the planned work might have
for the students (Clark & Yinger, 1979). A different planning model
was proposed by Yinger (1977) as a three-stage design creative
process of problem-finding or conception, problem formulation and
solution, and the plan implementation stage. But these problems are
not given. One must look for them. To be a problem-finder, "one must
feel that there is a challenge needing resolution in the environment

[and] . . . attempt to devise appropriate methods of solving

the problem"” (Yinger, 1977, p. 234). This is similar in essence to
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the "reflective conversation" which the practitioner should have
with his situation during "reflection-in-action" (Schon, 1987).

The teachers'’ written plans have been categorized as being
either "incremental" or "comprehensive" (Clark, 1983, p. 11)
depending on the scope and level of abstractness. Comprehensive
plans are produced by teachers with higher conceptual levels who
focus more on the learner and the instructional process rather than
on the objectives and the factual subject matter as in the case of
incremental planners (Peterson, et al., 1978). Teachers perceive
these written plans as serving different functions which were
grouped into four categories: to meet personal and instructional
needs; to guide instruction; and to meet administrative requirements
(Clark & Yinger, 1979).

Although planning has been reported to be influenced by the
curricular materials which the science teacher uses, Smith and
Sendelbach (1979) found that there is a discrepancy between the
intended and the enacted curricula because teachers added or
subtracted or simply modified some aspects of the curriculum,
depending on their levels of interpreting the curricular materials.
The latter depended on the teachers’ conceptual backgrounds and
teaching experiences. Moreover, what the students actually learned
was different from the enacted curricula because of the interference
of the students’ prior misconceptions which were not confronted

during instruction.
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Instructional decisions. Instructional decisions are made by

the teachers when they interact with their students during the
teaching and learning activities. During these activities, the
teachers’ personal beliefs, opinions, theories and expectations
surface to influence their actions and behaviors. But McNair
(1978-79) reports that teachers were surprised, during stimulated
recall, at some of their behavior and classroom events which they
had failed to notice while they were teaching. This is
understandable considering the complexity of their situation. Hence
the value of having a professional colleague coming in to observe
one teach and give feedback.

The teachers have their own "personal constructs”" which they
use to judge their students. But Marx (1978) notes a discrepancy
between the teachers’ stated policies and their enacted ones. The
situation-specific teaching experiences and the demands of the
teaching tasks influence teachers’' planning and interactive
decisions, regardless of whether teachers focus on content or are
more sensitive to the students’ ideas and experiences (Zahorik,
1970; Peterson, et al., 1978).

Lastly, Shavelson and Stern (1981) note that teachers, during
instruction, are pre-occupied with maintaining the "activity-flow"
of the lesson. The teachers monitor and attend to only those
indicators that the activity is not going as planned and not to the
immediate learning needs of their students. Individuals are

monitored in terms of attentiveness and participation.
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What I have noted with student teachers is that, they evaluate
a lesson as having gone well because they did not have any
disciplinary problems. Their thoughts focus on students’ interest
and participation only. They never comment on what the students have
actually learned!

Inevitably, the teachers’ planning decisions influence their
instruction, which in turn, will influence their students’

cognitive, affective, and social achievements and behaviors.

TEACHING AND LEARNING STRATEGIES

Additional literature review was based specifically on the
observations that were made during the study, regarding the nature
and pedagogic implications of the variety of the teaching and
learning strategies which were observed being implemented to enhance
student understanding and intended development. These strategies
included the use of illustrations and pictures, models, modeling,
analogies, questions and answer sessions, practical work,
explanations, discussions, wait-time, and the deliberate pacing of
the lessons. What the literature says about each of them is

summarized below and also in Chapter X.

Illustrations, charts, and pictures. Waddill and McDaniel

(1988) distinguished between detail and relational illustrations.
Their research focused on the students’ encoding and recall of text
information depending on the accompanying type of text (narrative

and relational). Their results confirmed the supplemental effects
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and the other benefits of illustrations, when processing
instructions were given. They found out that "In addition to
enhancing details, both kinds of pictures significantly increased
the recall of non-target information in the fairy tale" (p. 462).
The question raised has to do with the nature of processing
instructions that the teachers give as they refer students to
particular diagrams, illustrations and pictures.

Another positive aspect about illustrations is not only their
economic presentation of information (Larkin & Simon, 1987), but
also the way illustrations help readers to re-organize the
information into useful mental models (Mayer, 1989 & Gentner &
Genter, 1983). Mayer (1989) used four groups with different
illustrations of how scientific devices work, that is, (i) static
with labels for parts; (ii) static with labels of major action
(steps); (iii) dynamic showing on and off states of the device and
labels of parts and major action (parts- and- steps); and (iv) text
with no illustration. He reported that the illustration group (iii)
outperformed the other groups on problem solving transfer but not
verbatim retention.

Mayer and Gallini (1990) demonstrated the positive effects of
illustrations showing system topology and component behavior, as
measured by an increase of conceptual information and creative
problem-solving with students with lower prior knowledge than with
students with higher prior knowledge of the scientific device.

In this same article five functions of text illustration were

cited as
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.decoration with no relevance to text ...;

representation . . . help reader visualize a particular
event, person, place or thing . . .; transformation .
help reader remember key information in a text . . .;
organization . . . help reader organize information
into a coherent structure . . .; interpretation .
help reader understand the text . . . (Mayer & Gallini,

1990, p. 715)
If illustrations are to serve such functions, then the teachers
need to think about the nature and quality of the sketches that they

draw on the blackboard as they teach.

Models and Modeling. Ost (1987) distinguished the model as the
tool and modeling as a process. He noted the importance of
differentiating between a given model and the reality it depicts.
Four basic kinds of models were described, that is, the
representative model, the theoretical model, the logical model, and
the analogue model (pp. 363-366). He also pointed out that the
pedagogical power of models and modeling lies in their potential

to develop skills of explanation, interpretation

and also prediction and analysis . . . conceptual

simplification. As a tool in science, modeling can

foster the creative process. If modeling is considered

as only a methodology it can fossilize the intellect.

. Modeling in particular provides students with
experiences in hypothesis formulation and the design of
investigation . . . and as an ideal way to introduce
decision making as it is used in Science, Technology
and Society (STS) issues (pp. 367-369).

Hence, when models are used effectively, they can enhance the

development of process skills which a scientist needs to do science.

Analogies. Analogies are one of the effective tools in science

instruction (Simons, 1984). An analogy is a phenomenon with some



attrib.
gxcent -
EXalp.€

enzvme- :




28

attributes and or behavior which have correspondence to a large
extent with an otherwise different and unrelated phenomenon. For
example, the lock and key analogy is often used to explain the
enzyme-substrate interaction. Duit (1991) categorized different
types of analogies as being either verbal, pictorial, personal,
bridging and multiple analogies.

Donnelly and McDaniel (1993) concluded from their study that
"the differences (in effectiveness) between analogical and literal
representations were chiefly restricted to learners who had minimal
background knowledge of the scientific concepts that were taught"
(p. 981). This was also one of the conditions in the use of
illustrations. The rest of their conclusions were that

. Analogical representations may serve an
especially good introductory function to learning new

concepts

. Analogies create a bridge between two areas of
studies

Benefit of analogies lies in their ability to

foster meaningful understanding and more accurate

inferential thinking about the studied phenomenon than

memory for specific basic details (p. 983).

And yet both inferential and recognition skills should be
developed in science teaching and learning. The cognitive process
involved is thinking about the similarities and differences between
"the analog" and "the target," in order to either understand the
target better or solve the target problem. This is called
"analogical reasoning" (Vosniadou, 1989). This mental process

involves structural mapping, which was illustrated by Gick and

Holyoak (1980). They described how the analogy of the
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"Attack-Dispersion Story" had facilitated the formulation of an
analogous dispersion solution, for the cancer tumor radiation
problem. "Schema induction" is also involved in this process of
analogical reasoning (Novick & Holyoak, 1991). This involves a
formation of a new hybrid mental schema from consideration of the
structural relations, which are similar in the two domains of the
target and the analog phenomena.

Even young children can be trained in analogical reasoning
(Lipman, 1993, 1991, 1988, 1984; Lipman et al., 1986 & 1980;
Matthews, 1984 & 1980; and Pritchard, 1985).

A different approach of using analogies in teaching was taken
by Wong (1993 b). He studied the facility with which students could
generate, apply and modify their own analogies in an effort to
construct, evaluate and modify their own explanations of a
particular scientific phenomenon. The usefulness of this process, as
a means and as an end, lies in the way in which it facilitates a
student’s self-conscious conceptual growth. This is so because
generative analogies

. foster evolving meaningful problems . . .; enable

problem-solving from a base of understanding . . .;

trigger associated memories . . .; provide a different

perspective . . .; stimulate carry over from source to

target domain . . .; are dynamic tools rather than

static representations for understanding. Different

analogies were used to explain the same concepts

the same analogy results in different understandings by

different individuals . . . and the necessity of

multiple analogies (pp. 1265-1270).

Besides these effects, the process of generating their own

analogies enabled the participants to enrich their understanding of

scientific concepts by facilitating "the construction of new
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explanations . . . and the emergence of important questions"

(pp. 1264-1265).

Laboratory work. Tamir (1989) emphasized the need for teachers
to stress laboratory work that emphasizes hypothesizing, predicting,
developing concepts, model building, and developing positive
attitudes towards science. Hence, the laboratory practical work can
be a powerful tool in science teaching and learning.

However, teachers need to be cautioned against the danger of
overdoing laboratory work. This may be in the form of a variety of
activities being assigned as a solution to management problems, that
is, just to keep the students busy.

To ensure a successful laboratory session, one has to consider
five elements, that is, the purpose, relevance, the degree of
structure imposed by the teacher, methods of recording and reporting
data, and management (George & Lawrence, 1982, pp. 77-84). In this
same article, it was pointed out that "the most successful teachers
are those that spend less time controlling their students and more
time instructing them and giving them opportunities to learn on
their own" (p. 82). A similar finding was reported in the study by

Fraser and Tobin (1987).

Explanations. Classroom interaction involves mostly the
processes of describing and explaining natural phenomena. To be able
to explain is one of the indications that one understands (Anderson

& Smith, 1987). What counts as an explanation differs in different
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contexts. The kind of questions which are asked in these contexts
influence the type of the response that is given by participants of
different cultural backgrounds. The teachers must model the habit of
giving clear explanations for their students (Dagher & Cossman,
1992). They must also insist, as an assessment for their students’
levels of understanding, on students giving full explanations. What
may be problematic is how one can tell a good explanation from the
rest. Wagner (1979) gave three features of a clear explanation i.e.,
logical consistency, semantic clarity, and comprehensiveness. )
Lipman, et al., (1980) distinguished between "explanations by
causes" and "explanations by purposes" (pp. 33-34). Other

explanations may be categorized as being descriptive or procedural;

scientific or "everyday explanations."

Discussions. Science is both a product and a process which
involves a community of scholars. As a process, this human endeavor
is guided by the existing "paradigms," which are the "universally
recognized scientific achievements that for a time provide model
problems and solutions to a community of practitioners" (Kuhn, 1970,
p. viii). Discussions take place not only among these communities of
scholars, who are governed to a great extent by some accepted norms,
values and principles, but also they take place everywhere about any
topic. The Kuhnian concept of a "community of scholars" is similar
to that of the "community of inquiry" as it is understood in the
"Philosophy for Children Program" (Lipman, 1993; & Lipman, et al.,

1980). Within such communities the students learn the skills of
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constructive criticism, argumentation and conflict, which are
critical for creative inquiry to proceed. In these communities, the
students are provided with opportunities

to learn both as a group and in a group in which

the students were seeing themselves as active

participants in the discovery, analysis, and

justification of claims of knowledge (Benjamin &

Escheverria, 1992, p. 74).

Class discussions provide a forum in which students can develop as a
"community of learners." In leading class discussions, teachers need
to ensure that rules about turn taking, every one in the group being
given an equal chance to express their opinion, listening to each
other, accepting different opinions and everyone participating etc.
are understood and strictly observed by the students. Lipman et al.,
(1980) indicated that a good distussion does not necessarily take
place just because many participants are engaged in verbalization.
People who are silent may be thoroughly involved as they listen to
others talking.

During class discussions, teachers need to probe further their
students’ questions and answers seriously. Reasons behind these
responses should be explored together with the students. Teachers
should devise more situations in which to engage the students in
fruitful discussions, model question-asking, and invite questions
from the students, in order to provide students the opportunities to
express themselves.

Teachers ought to be able to judge the quality of their class

discussions. Lipman, et al., (1980) distinguished between "a mere

discussion" and "a good discussion." He wrote the following.
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A good discussion occurs in any subject when the net
result or outcome of the discussion is discerned as
marking a definite progress as contrasted with the
conditions that existed when the episode began. Perhaps
it is a progress in understanding . . . in arriving at
some kind of consensus . . . in the sense of
formulating the problem - but in any case, there is a
sense of forward movement having taken place. Something
has been accomplished; a group product has been
achieved.

In contrast, a mere discussion may evoke comments
from various individuals present (one hesitates to call
them "participants") but without achieving a "meeting
of the minds."” . . . In a good discussion something
emerges and yet nothing builds in a mere discussion
(pp. 111-113).

One other thing that a good discussion has the potential to develop
is the skill of making good judgements, bearing in mind that every
act or statement that we make entails a judgement of one kind or
another.

Lipman (1991) has described different types and orders of
judgements which he integrated in "The Wheel of Judgement" (p. 170).
He cautioned the following.

Merely to encourage differences of opinion in open
discussion, and debate will not proﬁide a comfortable
escalator to higher order thinking. This will happen
only if students are given access to tools of inquiry,
the methods and principles of reasoning, practice in
concept analysis, experience in critical reading and
writing, opportunities for creative description and
narration; as well as in the formulation of arguments
and explanations; and a community setting in which
ideas and intellectual contexts can be fluently and
openly exchanged. These are educational conditions that
provide an infra-structure upon which a sound
super-structure of good judgement can be erected (p.
172).

These conditions will be used as criteria for assessing the

quality of the discourse or verbal interactions that were taking
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place in the observed lessons, from the lesson transcripts, as a

follow-up of this study.




CHAPTER III

METHODOLOGY

NEGOTIATION OF ACCESS INTO THE SCHOOLS

The first thing I had to do was to get permission, from the
Ministry of Education and Culture, to carry out the research study
in the Regions and in the schools. While this was being considered
and processed, the list of the names of all the ZIMSTT Biology
graduates was secured from the Department of Science and Mathematics
Education, at the University of Zimbabwe.

The second thing that I did was to locate where these ZIMSTT
Biology graduates had been deployed by the Ministry of Education and
Culture’s Staffing Unit. Getting this list took surprisingly and
frustratingly a very long time. A number of these ZIMSTT graduates
could not be located by the time the deployment list was made

available to me.

RESEARCH METHODS AND DATA COLLECTION

Research design and methodology. Both quantitative and

qualitative methods were used, with the latter greatly relied upon,
because they yielded critically analyzed rich descriptions of the

teachers’ thinking and teaching processes. Qualitative methods were
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used more despite the fact that quantitative methods would have
allowed a survey of a wider range of teachers’ thinking and
experiences. Qualitative methods were preferred over the
quantitative methods, because the former are the most appropriate
for studying the science teachers’ and their students’ thinking,

because of their being naturalistic, flexible, inductive,

i

process-oriented, multi-stranded etc. (Erickson, 1986; Hammersley &
Atkinson, 1983; Bogdan & Biklen, 1982; Borman, et al., 1986). That
is, these methods are less intrusive and disruptive of the natural
setting and the processes which are going on. They also allow the
kind of in-depth portrayal that is necessary to understand the
complexity of the teachers’ experiences in trying to implement what
was learned in their ZIMSTT Biology B.Ed. program. I was trying to

understand how as well as what the teachers and their students think

about science. Surveys allow us to gauge how people respond to
researcher’s idea about science but tell us little about how people
actually think about science. Hence, qualitative methods were the
most appropriate for this study. Participants’ perspectives were
elicited within their own "microculture", which reflects the
relationships among the context, the roles, and the program, which
will be central in explaining the revealed patterns of the teachers'’
teaching practices and ip the evolvement of some "grounded theory"

(Glaser & Strauss, 1965; 1967).

The survey questionnaire. My intention was to collect

questionnaire data from all the 80 (1986-1988, 1989-90, 1991-92)



recorc.

oy Sule

particy
bx the }
Tephras,
Heagz s,
:he Heac
%o loca:

Schoo] g

The

t"’ef‘.t‘; p

resp‘lnde



37

ZIMSTT graduates. As it turned out, the survey questionnaire
(Appendix #1) had to be mailed in three waves, since the 25% return
from the first wave was low. I was faced with the dilemma of not
knowing whether those ZIMSTT Graduates who had not responded had not
done so because they just could not be bothered, or because they had
not received the survey questionnaire due to change of address,
which may not have been updated in the Ministry of Education
records. A second wave of questionnaires was sent, as suggested by
my supervisor. This second questionnaire was modified, on the basis
of the responses collected from the first wave of questionnaires, in
particular those items (4s 14 b, 15, 16 & 23), which were left blank
by the respondents of the first questiomnaire. These four items were
rephrased. The second questionnaire was addressed to the
Headmasters, with "two networking tracer letters" attached, one for
the Headmaster and the other for the ZIMSTT graduate, in an effort
to locate those ZIMSTT graduates who had transferred to other
schools (Appendix #2).

The percentage of returned responses improved with the original
twenty first wave respondents plus an additional seven "new"
respondents. However, from the questionnaire responses, I got (a)
data which enabled me to address my research questions, and (b)
better information as to what had become of the ZIMSTT graduates.
Only nine out of the eighty ZIMSTT graduates (1986-1991) were
teaching A-level Biology; four had been promoted to be Deputy
Headmasters and Headmasters; eight had become Lecturers at either

Primary or Secondary Teacher Training Colleges or at the
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Polytechnical Colleges; one had become an Education Officer (E.O.
for Statistics) at the Head Office of the Ministry of Education; one
became a Sanitation Officer and the rest, as far as could be

ascertained, went back to teach O-Level Science.

intensive study. As soon as the first wave questionnaires

anhe

were returned, they were analyzed in order to identify the ZIMSTT
graduates who were teaching A-Level Biology classes. From this
analysis, two teachers were selected whose schools were both
conveniently located in Harare, one a co-educational high school and
the other an all boys' high school. When these teachers were
followed up, they both agreed to participate and be "shadowed" for
an extensive period of four weeks. Each week had 10-12 periods of 45
minutes each for the A-Level Biology lessons. During these two
intensive classroom studies, the teachers were observed teaching the
same topics, i.e., DNA, RNA, and PROTEIN SYNTHESIS, from the
beginning of each topic to its end. Their time tables dove-tailed
into each other perfectly without any overlaps. But sometimes there
was no time for an immediate post-observation conference, if I had
to make it on time for the other teacher’s next lesson. Hence, in a
single day I was forced to visit these two schools twice, in order
to talk about the observed lessons, while they were still fresh in
the teachers’ minds. Most of the lessons were video-taped for the
teachers’ stimulated-recall conferences.

However, my intensive study with these two teachers came to an

abrupt end when the teachers were required to go for training as
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Census Enumerators, during the last week of the second school term.
Hence, I lost six double periods of lesson observations with each
teacher. The final interviews, to tie up the intensive study, were

held at the beginning of the third school term.

Classroom observations. After the intensive study of these two
teachers, I visited the remaining seven ZIMSTT A-Level Biology
teachers, who were located in five of the nine regions of the
Ministry of Education and Culture. These teachers were also observed
teaching a variety of topics, for one or two or more lessons
depending on their other teaching commitments. Interviews were held
with each teacher and a sample of his/her A-Level Biology students.
These classroom observations provided insights into the teachers’
thinking about their practice; their students; their teaching
styles; and the students’ learning styles and attitudes towards
their learning A-Level Biology.

During these classroom visits, I administered a student
questionnaire (Appendix #3) to all the students in the nine observed
A-Level Biology classes, in order to elicit students’ perceptions of
themselves, of their teachers, class, and the school. A
corresponding questionnaire (Appendix #4) was administered to the
observed A-Level Biology teachers. Both Lower Sixth (L6) and Upper
Sixth (U6) Biology classes were observed, since the ZIMSTT graduates
were teaching both. Out of the nine observed classes, four were L6

and the remaining five were U6 classes. An analysis of these classes
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by gender shows that one was a girls’ school; two were boys’

schools; and the remaining six were co-educational schools.

Interviews. Interviews were held in each school to
substantiate and validate data from observations and field notes. On
average, these interviews lasted about an hour. Different interview
protocols (Appendices #s 5.1 - 5.5) were used, depending on the
category of the participants being interviewed, to elicit the varied
data, which enabled me to answer my research questions. The
following categories of participants were interviewed.

1. The nine observed ZIMSTT A-Level Biology teachers,
five of whom were teaching Upper Sixth (Ué) or
Form 6 classes and four of whom were teaching
Lower Sixth (L6) classes. These teachers were also
the Heads of the Science Departments. All the
teachers were interviewed before each lesson, in
order to elicit their beliefs and conceptions
about teaching, learning, students, the school
milieu, knowledge, and their experiences teaching
A-Level Biology classes; and, specifically, to
find out how the lessons had been planned. After
the lessons, the teachers were interviewed in
order to get an insight into what the teacher was
thinking during the lesson about the subject
matter, the students, the teaching and the
learning processes that had gone on. In addition
to this group of teachers, the following other
participants were also interviewed.

2. A sample of the teachers’ students (in groups of
two, three, or four) (N=36) (Table 4 in Appendix
6) were asked about their teacher's teaching style
and their reactions to it, what it means to be an
A-Level student, what they knew before and after
being taught the observed lessons’ concepts, etc.

3. The Headmasters or their Deputies (N=4) and (iv)
the Regional Science Education Officers (N=7) were
asked about the nature and frequency of their
supervising the A-Level Biology classes taught by
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the ZIMSTT graduates in their schools and the
nature of the teaching practices prevailing in
these classes.

4. The available ZIMSTT Lecturers at the University
of Zimbabwe (N=4) were asked about the evolution
of the ZIMSTT program, the nature and performance
of the candidates and the nature of the follow-up
done to date. Only two of the original 8 ZIMSTT
lecturers and one recently appointed substitute
were available for the interviews.

5. ZIMSTT graduates who are now Lecturers at the
Primary and Secondary Teacher Training Colleges in
Zimbabwe (N=8) were asked how they had got to
where they were and how the ZIMSTT program was
impacting on their present posts.

Follow-up interviews. Follow-up interviews were also held with
those ZIMSTT graduates who were not teaching A-Level Biology classes
but had become Teacher Training College Lecturers (N=8) and
Headmasters (N=4). These graduates were asked for their reasons as
to why they had opted to teach Biology at the Teacher Training
Colleges and not A-Level classes and also how what they had done
during the ZIMSTT B.Ed. program influences what they are now doing
in their present posts. Hence, altogether twenty two ZIMSTT
graduates were physically located and interviewed. The rest of the

ZIMSTT graduates went back to teach O-Level Science classes. These

graduates were not included in this study.

Documentary analyses. Documentary analyses were done at

various levels to get data which enabled me to answer my research
questions. The documents analyzed included:
the University of Zimbabwe ZIMSTT program

documents, focussing on the nature of the program
courses and the evaluations done to date;
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the teachers’ schemes of work, focussing on
the conceptual development of the topics and records of
work;

the students’ written exercises, focussing
on the quantity and quality of the assigned work and
the nature of the teachers’ feedback on the students’
performance;

the Ministry of Education Examination
Branch’s records, focussing on the Cambridge Final
Examination papers for the A-Level Biology syllabuses,
the 1992 Upper Sixth (U6) final achievement scores, and
the Chief Biology Examiner'’s Reports on the A-Level
students’ performances.

Data collection and analysis. I was the key instrument as a

participant observer. Data were triangulated from a variety of
different sources including: the ZIMSTT graduates’ survey
questionnaire responses; transcripts of interviews with the
Examination Branch Education Officers, the Standards Control Unit,
the ZIMSTT staff, Science Education Officers, Headmasters, the
ZIMSTT A-level Biology teachers; and the targeted students; clinical
interview transcripts (Pines, et, al., 1978; Nussbaum & Novak, 1976;
Posner et al., 1982); science lessons’ observation field notes,
video, and audio transcripts; documentary analyses at the Ministry
of Education, at the University of Zimbabwe, and the observed
science teachers’ and their students’ written records of work; and
the classes’ pre- and post-tests on the topic taught.

All verbal interactions were audio-taped. All the nine A- Level
Biology teachers were video-taped at least once for the

stimulated-recall post-observation conference. The entire set of
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interviews and classroom interaction data is recorded on 84
audio-tapes and 20 video-tapes.

The observation field notes, relevant documents, the subjects’
questionnaire responses, interview transcripts, audio- and
video-tape transcripts were analyzed for themes, patterns and
regularities (Goetz & LeCompte, 1984). They enabled the teachers’
voices to be heard and they also provided very useful information on
the research variables. All these tapes are now a rich source of
material for future science teachers’ pre- and in-service seminars

and workshops.

The dissertation findings. The findings from the analyzed data

led to the formulation of a number of assertions, many of which have
substantial evidence supporting them and a few are speculative at
this point (e.g., #s 2, 11, 15, 20, 24, & 33). The latter will be
probed deeper in subsequent follow-up studies. There are seven
encompassing themes that form major categories or major ideas into
which these assertions can be placed. These categories are given as
sub-headings for the assertions which are listed below. The pages in
brackets, after each assertion, indicate the location of the

supportive data for each assertion within the dissertation.

THE CONTEXT OF THE STUDY
1. The nature and quality of the schools’ teaching and learning

resources seemed to lie on a continuum ranging from being
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adequately equipped to being poorly equipped and they seemed to
be influencing the nature of teaching and learning taking place
in the A-Level Biology classes of the ZIMSTT graduates (pp.
53-72).

In most of the visited schools, the staff and the students
appeared to be trying to live up to their school motto, which
seemed to reflect the ethos within each school quite closely

(pp. 72-76).

THE TEACHERS'’ BELIEFS, CONCEPTIONS AND THINKING PROCESSES

A majority of the A-Level Biology teachers seemed to perceive
knowledge in terms of its static content and very few perceived
it in terms of its process and tentative content (pp. 97-104).
The A-Level Biology teachers’ perception of learning can be
placed on a continuum with passive knowledge acquisition at one
end and active knowledge acquisition and sense-making at the
other end (pp. 104-109).

Teaching seemed to be conceived, on the one hand, as "giving
information", and on the other hand, as facilitating, guiding,
and leading the students, not only to discover and apply
knowledge, but also to change their behaviors and attitudes
and, to develop learning skills (pp. 114-125).

An ideal A-Level Biology teacher seemed to be conceived
differently by the teachers, by the Headmasters and the
Headmistress, and by the Education Officers (pp. 125-128,

264-267, 268-270, 247, and 276-287).



10.

11.

12.

13.

45

The teachers seemed to conceive A-Level Biology in terms of its
cognitive demands and career prospects (pp. 128-135).

The A-Level Biology teachers, at times, seemed to be deepening
their own conceptual understanding, and at times realized their
own uncertainty about some of the concepts and processes (pp.
128-135).

The A-Level Biology teachers and their supervisors seemed to be
in agreement that a teacher needs more than subject matter
content knowledge, in order to teach A-Level Biology (pp.
141-150).

The A-Level Biology teachers’ intentions for their students
seem to be centered around developing their students’
understanding, appreciation and application of scientific
knowledge, processes and skills, and developing a positive
attitude to science (pp. 161-164).

The majority of teachers seemed to perceive the 0-Level Core
and Extended Science syllabi as not adequately preparing the
students for the A-Level Biology study (pp. 183-187).

The ZIMSTT graduates seem to be in agreement with all their
interviewed students in describing the A-Level Biology syllabus
as being more demanding than the O-Level Science syllabi (pp.

204-209, 247-252).

THE PREVAILING TEACHING PRACTICES
The nature of the classroom discourse, in the classes of the

observed A-Level Biology teachers, seemed to lie on a
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continuum, with one-way communication at one end, and
interactive dialogues, between the teacher and the students and
among the students alone, at the other end of the continuum
(pp. 104-125, 135-141, and 150-160).

The observed teachers’ teaching styles seemed to lie on a
continuum, with a didactic style, which is characterized by
knowledge transmission, at one end, and a heuristic style,
which is more interactive, at the other end (pp. 109-114,
135-141, and 150-160).

Disregarding the individual differences among the students, on
the surface, a heuristic teaching style seemed to engender more
meaningful learning, which resulted in longer retention by the
students, than did a didactic teaching style (pp. 114-125).

The images which were given by the teachers and their students
seemed to correspond closely with the prevailing practices in
their Biology classes (pp. 150-160).

The teachers seemed to use a variety of activities, approaches,
and techniques to try and increase their A-Level Biology
students' intended learning and development (pp. 163-171).

The teachers seem to be using a variety of means in trying to
help their students to learn, understand, and apply what is
being taught (pp. 171-183).

The intensive study of the two randomly selected teachers
seemed to reflect the range of teaching and learning practices

that were prevailing in the A-Level Biology classes of the
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remaining ZIMSTT graduates who were teaching A-Level Biology
classes (pp. 212-231).

The teachers seemed to be pre-occupied with "covering the
syllabus" and their teaching seemed to be examination driven
(p. 71).

The ZIMSTT graduates seemed to have experienced a number of
"teething problems" during their first year of teaching the
A-Level Biology classes (pp. 231-238).

The ZIMSTT graduates seemed to have problems with organizing
and managing practical lessons and asking questions and
teaching the Option Topics from the A-Level Biology Syllabus
(pp. 231-238).

The ZIMSTT graduates seemed to have developed coping
strategies, in order to facilitate smoother transitions for
them, as they moved from teaching O-Level Science to teaching
A-Level Biology classes (pp. 238-252).

Only two teachers seemed to use scientific articles from
sources other than the prescribed text books (pp. 60, 174-175,
218, 250-252, and 255).

The teachers’' judgements and decisions seemed to be based on
pragmatic and pedagogic considerations and concerns (pp.
252-263).

On the whole, pedagogically sound teaching practices, which can
still be made more effective, seemed to be implemented by the
ZIMSTT graduates, who were teaching A- Level Biology classes

(pp. 267-268, 271-276, 279-287, and 327-348).
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A-LEVEL STUDENTS’ ABILITIES
The A-Level Biology students’ incoming O-Level Science grades
of "A"s and "B"s did not seem to reflect their actual cognitive
calibre (pp. 183-187).
The teachers seemed to perceive the A-level Biology students’
cognitive abilities as being mediocre, and their attitudes to
learning Biology as being positive in the majority of cases
(pp. 183-195 and 203-209).
The students seemed to be having problems with a number of
learning skills (pp. 195-203).
The students seemed to perceive themselves as active and
passive learners and as having developed both a positive
attitude because of a variety of factors, and only a few of the
students had developed a negative attitude to learning Biology
(pp. 203-211).
The students seemed to need practice writing comprehensive
explanations and drawing accurately labelled illustrations (p.
295).
The A-Level Biology teachers’ and their students’ perceptions
seem not to be in agreement.with regards to the students’
mediocre cognitive abilities, attitudes to learning Biology and
their manipulative skills (pp. 183-211).
The students learning styles seemed to be either based on

recall or meaningful sense-making (pp.209-211).
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SUPERVISION AND EVALUATION OF TEACHING PRACTICES
The prevailing teaching practices seemed to be perceived, by
the Headmasters, the Headmistress and the Education Officers,
as being either unsatisfactory or satisfactory, and in one
case, as being excellent and exemplary (pp. 276-287).
The A-Level Biology teachers seem not to be getting enough
supervision internally from their Headmasters and externally

from their Regional Science Education Officers (pp. 287-292).

IMPACT OF ZIMSTT GRADUATES ON
A-LEVEL STUDENTS’ PERFORMANCE AND ACHIEVEMENTS

The quality of the students’ responses, (i.e., explanations and
illustrations) on protein synthesis seemed to vary greatly,
within and across the nine observed A-Level classes (pp.
295-318).

The pre- and post-test scores seemed to indicate that the
students appeared to have acquired a vague understanding of
protein synthesis, and they seemed to be unable to apply the
knowledge which they had acquired about it to solve unfamiliar
problems (pp. 308-310).

The Examiner’'s comments on the performances of the A- Level
Biology students, from international centers, on the 1991 final
examination, seemed to indicate that the students’ difficulties
in understanding and developing practical skills, which were
highlighted by the ZIMSTT graduates, appear to persist up to

the time that they write their final examination (pp. 310-318).
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The impact of the ZIMSTT graduates on their students’ attitudes
seemed to have been positive to a large extent but rather
limited on their inquiry skills (pp. 321-322).

There seems to be no direct relationship between the teachers
having taken or not taken A-Level Biology course themselves,
the adequacy or inadequacy of the teaching and learning
resources in the school, and the impact of the ZIMSTT graduates
on their students’ Final A-Level Biology Examination

achievements (pp. 310-314).

IMPACT OF ZIMSTT PROGRAM ON THE EDUCATION SYSTEM
The ZIMSTT program appears to have had a minimal quantitative
impact at the different levels within the Ministry of
Education. However, the few who have been promoted, seemed to
be having a qualitatively positive impact in their different

posts of responsibility (pp. 322-326).

The data reflect a diversity in the subjects’ perceptions and

practices. The relative similarities and differences among these

teachers were determined by comparing where they stood when the

teachers were mapped along the continua of different aspects of the

teaching and learning taking place in their A-Level Biology classes.

The mapping was based on a combination of data from three different

sources i.e., from the teachers’ self-reports about their teaching

practices; from interview reports of the teachers’ School Heads,

Education Officers, and students; and from what was observed by the

ey
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researcher. Contradictions and tensions emerged from these

comparisons. That is, sometimes there was a one-on-one
correspondence and at other times the opposite prevailed. These
tensions and contradictions will be used during the science
in-service ;taff development seminars and workshops as bases for

motivating discussions among the participants about their teaching

i

practices. These aspects are described below.

p——
"



CHAPTER IV

THE CONTEXT OF THE STUDY

This research study took place in Zimbabwean government and
private secondary schools, which are located in both the urban and
rural areas, in seven of the nine different Regions, which have been
established by the Ministry of Education and Culture. Descriptions
of the nature of these schools’ contexts were elicited from the
participants’ responses on their questionnaires and during
interviews with them. Their portrayals of these schools’ settings
were corroborated by my personal observations, made during visits to

the schools.

S CA AUTHORITY, AND REGION

A majority (66.7%) of the high schools at which the ZIMSTT
graduates who responded to the questionnaire (Items #2, 3 & 4) were
located were in urban settings and a few (33.3%) were in rural
settings. A majority of these schools (66.7%) were under the
responsible authority of the Government, while a minority were
administered either by private Church Missions (14.8%) or by the
parents through the District Councils (18.5%Z). The regional

breakdown seems to show that, of the ZIMSTT graduates who responded

52
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to the questionnaire, more were deployed in the Harare Region than

in other Regions. It also appears that Matebeleland South does not
seem'to have any of these ZIMSTT graduates deployed in its schools.
If they are there, then none of them responded to the questionnaire.

The schools from which the fourteen out of twenty of the
present 1991-92 group of the ZIMSTT B.Ed. Biology candidates came
from were 50% Government urban schools, 21.4% rural and private
missionary schools, and 21.4% District Council rural schools. One
one person did not indicate the location of his school and six out
of the twenty candidates did not return the questionnaire. Of these
fourteen schools only four had A-Level classes, which are all
co-educational. The rest had only O-Level classes. If the trend of
teachers going back to their previous schools after graduation
continues, then only four A-Level Biology Teachers can be expected
from this cohort. Most probably these A-Level schools will already
have an adequate number of A-Level Biology teachers.

The responsible authorities build the school facilities and
provide the teaching and the learning resource materials. But the
teachers’ salaries are the responsibility of the government, in both
the private schools and the government schools. These facilities and
resources constitute the contextual variables which impacted on the
studied ZIMSTT A-Level Biology teachers’ teaching practices in a
variety of ways. The nature of these contextual variables and how
they are perceived by the teachers and their students are described

below.
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THE SCHOOLS' CONTEXTUAL VARIABLES

Science teaching and learning facilities and resources are a
tremendous asset to any science program. The degree of adequacy of
the existing facilities and resources in the nine A-Level Biology

laboratories that were visited seemed to vary somewhat.

1. In all the visited schools, there was running water, gas and
electricity. The two rural boarding schools had their own
generators. In all the cases observed, the same room was used both
for lectures, discussions, film showing and for practical
experiments. This has the obvious advantage of minimizing student
movement between different rooms and, hopefully, of forging a link
in the students’ mind between theory and practical. In all the

laboratories, natural light permeated because of the large windows.

2. The laboratory furniture arrangements were of two basic plans
(Appendix #8). In all cases, there was no flexibility of rearranging
the rooms to suit the varied activities that might take place during
the lessons, because, although the stools at the students’ work
tables could be moved about, the tables were all fixed to the floor.
This limitation was witnessed in one class when the teacher wanted
the students to discuss in small groups [Audio-tape C 6 (7/9/92) and
Video-Tape CV (7/9/92)]. The size of each group mattered in this
particular laboratory because the students’ work tables were wide
and long. Hence, if the students sat opposite each other, then they

would have to speak a little louder than if they were sitting side



by

anc

lab
the
SUr !
roor

lab

scho,
asse.
frop

vhic}
Date,

vith

is ¥y

teach‘



55

by side. On the other hand, if the group has more than four members
and they are sitting side by side, then the outermost individuals
would have a hard time hearing and following the discussion. But

then, they could always spread outside for such discussions.

3. Storage space was, however, adequately provided for in all the
laboratories, as cupboards both under the students’ work tables and
the side work surfaces, or as shelves above the perimeter side work
surfaces, and in a special room, i.e., a storage and/or preparation
room. All the preparation rooms were located between two adjacent

laboratories, except at one school at which each laboratory had its
own storage and preparation room. These rooms, with or without a

smaller adjacent room, also served as the teachers'’ offices.

4. Teaching and learning materials provided for in the different
schools varied in both their quality and quantity. Hence, an
assertion was formulated that the school resources seemed to vary
from school to school, across a continuum, which ranged from schools
which were adequately equipped, in terms of teachers’ teaching
materials, chemicals, equipment, and student textbooks, to schools
with very limited resources.

An example of a school at the former extreme of this continuum
is Mr. N-'s school, a non-government boarding cum day school. This
teacher reported that

this school gives priority to the purchasing of
text books for the nine Lower Sixth (L6) and nine

Upper Sixth (U6) students. The numbers are small
because science is not popular due to the low passes
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last year. . . . The science students share the basic
text by Green and Stout i.e., two students per set of
Book 1 and 2. Plus we have four to five extra sets for
the students to borrow. In addition, for reference by
the students, we have eight copies of M.B.V Roberts’
Biology: A Functional Approach; five copies of
Phillips and Chilton: A-level Biology; four copies of
Villee's Biology and duplicated handouts on the Plant
Kingdom and Plant Physiology, which we were given at
the University of Zimbabwe, during our B.Ed. program
(NFI, pp. 1-2).

Thus, this school has a satisfactory supply of reference
materials for the students and the teacher in terms of variety,
quantity and range. "But the equipment and consumables are not
enough" (Ibid., p. 10).

However, all the teachers complained about there being no
materials for the Option Topics of the syllabus (Cambridge
Examination Board, 1992). They said that most of the references,
which are indicated in the syllabus after each Option Topic, were
not available in the country.

This fortunate situation of this teacher having a supportive
and enthusiastic Administration and an active Parent and Teachers’
Management Board (PTA) was observed and reported during the
interviews with the other teachers at the other schools as well
(BFI, pp. 8-9; CFI, p. 2; DFI. pp. 7-8; PFI, p. 9; MiFI, p. 10 and
VFI, pp. 1-3). At Mrs. B-'s school, the parents had raised as much
as 2$10,000 which went towards the building of a new library (S.HI,
P-12). These are the parents who live in the neighboring
high-density suburb and the majority of whom have low incomes.

On the other hand, an example of a school at the other extreme

is Mrs. G-'s school, which is an urban, government former Group A
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school, which is located in a low-density suburb. The teacher
complained about the resources in her school. She said the
following.

The laboratory situation is bad because there is

virtually nothing. We lack equipment. Students are

sharing 10 burners. At times that delays some students

because they have to wait for so and so... For the mock

exam, I only had eight prepared microscope slides of

meiosis for the eighteen students ... When it comes to

text books, the situation is worse. The school policy

is that parents should buy textbooks and other supplies

for their children. But they cannot afford it. So in

this class there are less than five students with Green

and Stout’s Books 1 & 2. So how am I expected to make

the students read and make their own notes? Hence, I

give them the main points, like dictating, as the

lesson progresses ... Our Administration does not

emphasize notes but tests and homework, which must be

given once a week but is not bothering about textbooks

(GFI, pp. 6-7).

The teacher pointed out how "this requirement would not be so
bad in a boarding school where one can use the evening study periods
for the tests and the class time would be used for teaching" (GFI,
P. 7). It seemed that there was a discrepancy between the teacher’s
and her Administration’s priorities which was putting a toll on the
amount of teaching time in the long run. Teaching and learning under
such conditions was perceived as difficult and frustrating by the
teachers and the students, with all this sharing. The consequence of
this situation is that the teacher dictates "main points" for the
students, instead of them making their own notes. Secondly, the
uncooperative stance of her Administration was forcing her to borrow
equipment from neighboring schools. Now, because of the frequency

with which she borrows things, she reported that the other schobls

dreaded getting telephone calls from her. Cynically, she said, "The
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image our school has is of borrowers, we are a kitchen without
utensils and yet they expect you to cook food in it and have your
tummy full-up!" (Ibid).

A similar situation was observed in another urban, government,
former Group A school as well. But the Administration’s attitude to
these pressures, due to the shortage of textbooks and other science
teaching and learning resources, was described as ". . . sympathetic
but they always respond by telling you that we are in the red .
Hence, there is a lack of money for securing and maintaining the
equipment" (MFI, p. 9).

Such financial constraints frustrated both the teachers and
their students and also delayed or prevented practical work because
of not having enough materials (GSI, p. 3) or "it is just skipped
for good" (NFI, p. 2). These impacts are critical for the students.
A postponed practical will be done out of context and the students
will then fail to connect the practical with the theory which they
would have learned ages ago, as was seen in two observed practical
periods [GFI, p. 6 and Tape M 5 (7/9/92)]. Skipped practical work
will, most likely, lead to less understanding by the students and
more memorizing of facts, without really making sense of them.

In addition to all this, all the teachers reported that they
had experienced great problems and a lot of frustrations when it
came to putting together the final Science Practical Examination
requirements for all their students. One teacher pointed out that
"the suppliers that I depend on are McDonald Scientific, Protea

Medical, and of late Sci. Quip. These suppliers are not fully
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stocked because of the limited foreign exchange allocations, which

they get from the Government" (PFI, p. 9).

5. Special facilities like film projectors were reported to be
within the school, and functional, by four of these nine A-Level
Biology teachers (Mrs. Mi-, Mr. N-, Mr. V-, & Mr. D-). The rest said
that they "either borrow from the AVS or from neighboring schools."
Only one school had a slide projector, which was being effectively
used. The teacher reported how ". . . sometimes the slides are not
clear and so I project one good one and all the students then draw
from it and it makes it easier for me to mark, because they are

drawing from the same slide . . ." (BFI, p. 4).

6. Outside scientific facilities, enterprises and resources were
also used by the ZIMSTT A-Level Biology teachers. For example, in
one government, urban, former Group B school, in a high density
suburb, there was a school orchard, to which the teacher took the
class to show grafting and have students identify the "scion" and
the "stalk" and predict the nature of the fruits to be borne by
other various trees. This real-life example truly fascinated the
Upper Sixth Biology students [Tape PFI (9/23/92)].

A fish pond in another similar school was also used by another
ZIMSTT A-Level Biology teacher, when she had her O- Level Science
Class try first to figure out the relationship between the pressure

and the depth of the water, using the classical three-holed can;
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and, second, to deduce the thickness of a dam wall in relation to
its depth [Tape B 1 (9/15/92)].
Mr. P- described his school’s neighborhood as being

a high density suburb, with children from
families whose socio-economic status is low and this
has a bearing on the educational background experiences
our students have e.g. TV is not seen by many; visiting
to the museums, parks, the Trade Fair and even outside
reading is not done by most of them. They have just the
school to provide such opportunities for them. I have
taken my classes each year to the local museum in the

city ... Students are surprised to see these things,
which up till then, they had only seen as pictures
(PFI, p. 8).

Thus, this teacher tries to compensate for these experiential
deficiencies of his students by taking them on field trips to the
local Museum of Natural History.

Besides visiting the museums the teachers reported that they
also took their A-Level Biology students to research stations like

the Matopos Research Station to see animal breeding taking place

(DSI, p. 1); the International Crop Research Institute for Semi-Arid

Tropics (ICRISAT - a Southern African Development Cooperation
project) to see plant breeding (PSI, p. 4); the Lake Kariba Research
Station, which is run by the University of Zimbabwe'’s Department of
Biology, for ecological studies (CFI, p. 8); and the Forestry
Industries Training Center, just outside Mutare, in the Manicaland
Region (MiSQ #10 on p. 5). No-one mentioned a visit to the
Botanical Gardens.

At these cited places, the students were getting real-life
applications of biological principles, with their socio-economic

implications demonstrated for them, by these practicing scientists.
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A very positive unintended outcome of these visits was the fact
that, not only did the students get reinforcement of the subject
matter principles which they had learned in their discipline, but
also exposure to training and study opportunities, which provided
the students with greater motivation and inspiration to pursue
scientific careers. For example, one teacher reported that a couple
of his students had asked him about the possibilities of having
further contacts with the researchers at the ICRISAT site for
information on how to secure financial assistance, in order for them
to train to become crop researchers too. That is, "new horizons"
(PFI, p. 9) were opened for the students.

Other outside school resources included pharmaceutical
companies, for example, Johnson & Johnson and Protea Medical, from
whom some reference materials, on the Option Topics of the A-Level
syllabus, were requested [Tape Mi- 2 (10/2/92)]; Scientific
Magazines [Tape C 14 (7/16/92); CFI, p. 2 & 7 and (CFI, p. 7); the
Audio and Visual Services (AVS) of the Ministry of Education and
Culture for films [Tapes C 22 (7/23/92) and C 23 (7/24/92)]; and

. other schools from which I borrow equipment which

is not delicate. Schools are reluctant to part with

that, since it might be damaged or broken for good ...

and also not the consumables because the other schools

are reluctant to part with such scant resources (GFI,

p. 11).

This situation, of having scant resources, has been aggravated
by vandalism and now the Administration is investing into making the

storerooms of the Science and the Home Economics Departments more

secure.
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7. Laboratory assistants were a resource, which was provided for
in government schools but not in private schools, because at the
latter, the government will not pay for their salaries. This was
brought to the researcher’s attention by two teachers at the rural
private boarding schools (VFI and NFI). One of them pointed out
that,

as the Head of Science Department, without such
assistance, it becomes difficult to fulfill my duties,
which include, balancing my time between my heavy
teaching load and giving professional assistance to my
colleagues in the Science Department; preparing for the
practical work; marking all that written work;
attending to individual students’ needs; and the
extra-curricular duties within the boarding
infrastructure (VFI, p. 9).

8. Space has become a premium due to the staggering increases in
student enrollment (Table 1 on p. 3), especially in those schools
which are located in the high-density suburbs. These schools have
two sessions. That is,
there is ’'hot sitting.’ This means that there is
one school session in the morning, for one group of
students, and another session in the afternoon, for a

second group of different students, with an overlap for
school assembly at which the whole school can meet and

interact as one. . . . Total enrollment is now over
2000 students . . . (S.HI, p.12) [Tape S.HI
(9/21/92)].

According to one teacher in another school, these increased
student enrollments have resulted in overcrowding in the classrooms.
She pointed out that,

. This was being felt most in the former Group A

schools, where these larger classes are being

uncomfortably accommodated in classrooms that were
physically designed for smaller classes, which were
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half the present numbers. These increased numbers also

reduce the extent of the interactions between the

teacher and the students (MiFI, p. 11).

The consequent qualitative implications of these problems are
compounded by the resultant sharing of the scant resources (GFI, p.
6); problems of supervising practical work and marking the students’
written work (BFI, p. 12); organizing the practical work [Tape C 3
(7/7/93)] and (BFI, p. 1). While describing her school context and
the pressures which she was operating under, Mrs. B- added,
laughingly, that, the rest of the pressures are "self-created
because I tend to over-plan and do more than what the syllabus
demands." (BFI, p. 12) It seems then that this teacher is having

adequate time which was mentioned as a constraint by the other

teachers, below.

9. Time is a one of the most important resources in any endeavor.
Virtually, all the observed teachers complained about the time
constraints which they were experiencing. One Science Education
Officer explained.

The Lower Sixth (L6) classes have no first term,
because their O-Level results come late and then there
is the Sixth Form selection exercise. Hence, by the
time the students are notified, as to which A-Level
school they have been selected to attend, there’'s about
two to three weeks to the end of Term I ... and also
not counting the sixth term i.e., the Term III in their
Upper Sixth Form (U6) year, because most teachers leave
that for revision in preparation for the final external
examinations, which take place in October-November
(C.EOI, p. 8).

This was reiterated by one of the ZIMSTT A-Level Biology

teachers (BFI, p.12). So what this means is that L6 and U6 have
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effectively four and a half terms, with twelve weeks per term each
for classes. Most schools give Biology classes eight to ten periods
per week. These periods are usually arranged on the time table as
three double and one treble periods (=9 total) or four double
periods (=8 total). Each single period lasts about 40 minutes.
Hence, the total actual teaching time for L6 and U6 is, unavoidably,
less than what the A-Level Biology (#9261) syllabus stipulates as
adequate time to cover the Core Science syllabus (i.e., 135 hours)
plus 35 hours of teaching time for each of the 3 chosen Option
Topics. Total required teaching time is 135 hours + (3 Options x 35
hours/Option) = 240 hours (Cambridge Examination Board, 1991, pp.
44-45) . Both teachers and students were constantly and acutely
aware of this time constraint. During the classroom observations, an
assertion was formulated that a relationship seemed to exist between
how this time constraint was perceived by both the teachers and the
students and the nature and quality of the observed teaching
practices and the resultant learning by the students (See also
Chapter IX). The various strategies which the teachers adopted in

order to cope with this time constraint included the following:

STRATEGIES EXAMPLES

1. Scheduling more than the stipulated Table 5
the number of class periods suggested
by the Ministry of Education.

2. Assigning some syllabus topics BFI, p. 9 &
to and for the students to do the PFI, p. 2
bulk of learning it on their own
and to give "mini-lessons."
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3. Teaching extra lessons in the VFI AND NFI
evening, at the boarding schools
and during the week-ends. MiFI & PFI
4. Lecturing and dictating notes. DFI & GFI

One teacher said he coped by doing as much as one can, but
making sure that whatever is touched on, is understood thoroughly by
the students [Tape C 3 (7/7/92) & CFI, p. 9]. This latter teacher
also pointed out that ". . . our students are not having enough time
to study after school, because of too many sports and other extra-
curricular activities" (Ibid). This teacher’'s observation might be
pointing towards students’ lack of self-discipline and inability to
make effective use of their free time.

Students’ reactions to their teachers’ pacing of their lessons
were interesting. A student in one class, in which the teacher was
taking his time to ensure that his students were understanding what
he was teaching them, complained saying, "if only Mr. C- would speed
up because we started L6 a bit late . . . . So I want to finish the
syllabus" (CSQ, #9). Another student wanted the opposite. He wrote,
". . . the only problem I have is that she (the teacher) pushes too
much on speed, such that the practical work may be stopped before I
finish and I cannot deduce anything" (MSQ, #13). The former student
seemed to be anxious about "covering" the syllabus, while the latter
student seemed to be worrying about making sense of his laboratory
experiences.

The time pressure seemed to be also influencing teaching in

subtle ways. For instance, it was observed on a number of occasions,

that one particular teacher would ask her class a question, which
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she immediately proceeded to answer herself, without pausing to give

her students a chance to think and try to respond to it. [e.g. Tape

M 15 (7/22/92)]). This teacher’'s explanation was that ". they

take too long to answer and I'll be having so much to be covered

They should improve on speed ." [Tape M.POC, p. 3 (7/27/92)].

Thus, she corroborated her students’ complaint about her pace

of teaching.

10. The gender of the students was perceived by one teacher as the

only pressure which he experienced. This teacher said that he did
not feel the pressures, which the other teachers had mentioned,
during their interviews, related to resource materials, equipment,
<henicals and time. He reported that his Headmistress and PTA

M anagement Board were very supportive, in terms of ensuring that

T hese resources were provided for. His school is a day school which
<A o es not have any "hot-sitting," that is, classes are held in the

I rnings only, and the afternoons are devoted to extra- curricular

<A < tivities. Hence, there is no problem of space. But being a Girls’

High School, compared with a co-educational school, there seems to

be a "lack of competitiveness, the desire to learn in order to

B> X oduce very good results ." (DFI, p. 7). The inference that this

T eacher is making is that there is more competitiveness in a mixed

<= lass of boys and girls than among the girls alone.

X 1. Duplicating problems were mentioned by three teachers (MFI, p.

10; GFI, p. 13 & NFI, p. 5), who said that the Main Office typists
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were not very cooperative when teachers requested for their mock
examinations to be typed. Writing objective tests on the board would

take time and also one would need a very large blackboard to write

all the items.

12. THE A-LEVEL BIOLOGY SYLLABUS (No. 9261), whose aims and
assessment objectives are stated in its preamble, is the last

contextual variable to be described. This syllabus (op, cit.) was

designed by the University of Cambridge Local Examinations
Syndicate. It is prescribed by the Ministry of Education and is
offered to all A-Level Biology candidates in the country, who will
have done well on the O-Level Science final examination. A

< omparison of the O-Level Science and the A-Level Biology syllabi
X eveals similarities and differences in the following aspects:

a. Nature of the syllabi. Since 1988, O-Level students

T o 1llow a Science (5006) only or with an Extended Science Syllabus
< S 007) (Ministry of Education, 1992). Its aims, objectives and
<A =5 sessment objectives are presented in its preamble. This syllabus
Sr a5 designed locally and moderated by the Cambridge Examination
BB oard. Thus, at 0O-Level neither Biology, Chemistry nor Physics are
T aught and examined as separate disciplines.
An analysis of both syllabi statements (preambles) reveals more
= imilarities than differences. In both syllabi knowledge and
anderstanding of biological facts is given more weighting. Both

sStress the socially and, technologically applied aspects of Biology.
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Both syllabi expect students to develop experimental skills,
confidence in handling apparatus and materials and the ability not
only to make and record observations accurately but also to
interpret data.

The differences noted are in the relative weightings given to
the above areas of emphases and in the depth of coverage of the same
topics e.g. photosynthesis, respiration, etc. The A-Level syllabus
Biology is conventional in its approach, in that it lists the
concepts and principles to be learned first, before they are related
to various commercial, social, and technological applications. On

the other hand, the O-Level Science syllabus represents a departure

f£from this conventional approach in that,

in this course the emphasis is on a practical
study of the applications of science and technology
currently used in Zimbabwe, with a view to extracting
the relevant scientific concepts and principles from
this study . . . (Ministry of Education, 1992, p. 2).

b. Purposes. Two of the A-Level syllabus aims are

to be a suitable preparation for university and
polytechnic courses in Biology, Biological studies in
other educational establishments and for professional
courses which require students to have a knowledge of
Biology when admitted ... [Cambridge Examination Board,

1991, p. 41, (f)]; and

to be complete in itself and perform a useful
educational function for students not intending to
study Biology at a higher level [Ibid., p. 1, (e)].
That is, the Students who intend to pursue advanced studies in

]B»iology, and those that may not do so, are all exposed to the same

Subject matter content and to the same depth.



oth

dor

Thy
in
Ing
0-L
Uniy

u“de



69

The O-Level Science Syllabus, on the other hand,

is designed to serve the requirements of two
examination subjects, namely a Core Science subject
(5006) intended to be written by all candidates, and an
optional Extended Science subject (5007) to be written
by those candidates who intend to study a science
subject or subjects after writing O-Level (Ministry of
Education, 1992, p. 1).
Hence, "the difference in purposes seem to be a result of how

the A-Level and the O-Level are sequenced with respect to each

other" (D. Campbell, personal communication).

c. Principles. In terms of principles both syllabi are
dealing with biological concepts and principles despite this being

Aone at different levels of difficulty, breadth and depth.

d. Philosophies. 1In terms of philosophies, it can be

A maferred by studying both the O-Level Science and the A-Level
B 1 ology syllabi that they seem to be driven by the pragmatic need to
= aatisfy the criteria of relevance, appropriateness, meaningfulness,
<ard significance of what is learned by the students in relation to
T heir real-life situations, job/career prospects, scientific
7]~Ii.teracy, problem solving, quality of life and scientific inquiry.
X hus, the 0-Level syllabus is intended to deal with the applications
A n which students will be involved, i.e., in the Agricultural,

X ndustrial and Communal Sectors in the country, after completing

O-Level. The A-Level syllabus deals with those topics which the

University of Zimbabwe has dictated as appropriate foundational

understanding, which is requisite for their first year science
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study. Structurally, the A-Level Biology Syllabus (No. 9261) is
divided into two parts:
1. The core syllabus - to be studied by all

candidates and to take up 135 hours of teaching
time. There are five core components:

A. Cellular Activities,
B. Genetic Control and Inheritance
C. Reproduction, Inherited change and Evolution,
D. Energetics,
E. Regulation and Control.
2. The options- candidates will study and be assessed
in three of the options. . . . The options are:
A. Diversity of organism,

B. Applied Plant Science,

C. Application of Genetics,

D. Growth, development and Reproduction,

E. Human Health and Disease,

F. Social Issues in Contemporary Society
(Cambridge Examination Board, 1991, pp.
44-45) .

What was striking, during the study, was the extent to which
®> o th teachers and their students were anxious about "covering the
==y 1labus" and leaving enough time for the revision and preparation
T or the A-Level Biology Final External Examinations.

All the ZIMSTT teachers felt that they had got adequate

B> reparation by the B.Ed. Biology program, to teach the Core syllabus
©ut not the Options in the A-Level syllabus. This inadequate
Preparation was compounded by the lack of reference materials on

These Options in the country. These references are suggested in the
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syllabus, after each Option topic. Hence, teaching those Option
topics has been difficult. The teachers have sought for outside
assistance in order to try and alleviate this difficulty, in the
form of research experts in the field, and relevant literature from
"marketing houses."

The teaching demands of this syllabus include, not only the
stipulated coverage and scope of Core and Option topics, but also
that ". . . it is expected that practical activities will underpin
the teaching of the whole syllabus . . . based on teaching time
of a total of 260 hours" (Cambridge Examination Board, 1991, p. 45).

How the ZIMSTT A-Level Biology teachers perceived these

syllabus demands is best appreciated by their contrasting of their
O -Llevel Science teaching and their A-Level Biology teaching

€ xxperiences (see Chapter VIII).

< UMMARY

Generally, teachers reported that they were operating under
= A tuations of varying degrees of difficulty. The pressures that they
“rere facing were having a direct bearing or influence on their
T e aching practices. The most commonly identified pressures were of
® Ime and resources, particular laboratory apparatus, chemicals and
== tudents’ textbooks. Headmasters were perceived to be saying, "We
|arxe in the red. There is no money," all the time. How these various
Pressures play out in the classroom, and what teachers do in their
Xeaction to this, varied from teacher to teacher. The most negative

epercussions of some of these pressures included the practices of
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teachers dictating notes; students not doing much outside reading;
practical work either being postponed and, hence, being done out of
context and/or being "talked about" i.e., not being done at all; and
teachers rushing "to cover the syllabus topics" before the final
examinations.

Stemming from these interviews and observations, an assertion
was formulated that the schools seem to lie on a continuum, in
relation to the nature and quantity of their resources, ranging from
being adequately equipped to being poorly equipped. The observed

teachers can be placed on a continuum thus:

moderate
A.dequately <------------ resources --------- > Inadequately
€ quipped in the school equipped
(Mi-, D-, N-, & V-)<---- (C-, B-, & P-) ----> (M- & G-)

Hence, among the schools vhich were visited, there seems to be
XTao relationship between the type of school and the adequacy of the
T eaching and learning resources in its laboratories. For example,
T ormer Group A schools, which had adequate resources for the few
Txumbers that they served before independence, are now found along
The whole continuum.
What was surprising was that a corresponding continuum emerged
Erom the images which the students formed of their class, classroom
and school [Appendix #3, Item #5 (c, d and e)]. This continuum

xanged from descriptions of laboratories which were orderly, very
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clean, quiet, well-maintained and conducive to learning [MiSQ (f=8);

DSQ (f=3); CSQ (f=5); & BSQ (f=4)], to the very opposite,
characterized by uncomfortable, untidy, dusty laboratories, which
were, seemingly, not being swept regularly (MSQ (f=3) and also in
need of repair (GSQ (f=2). 1In Mrs. G-'s laboratory, the situation
was so bad that some of the floor boards were either loose or

F.3

completely off, leaving depressions in the floor, which nearly

caused me to trip, because my eyes were on the view finder of the

e

camcorder! In between were the rest of the schools, for which
contradictory images were given by the students in the same class
(PSQ #1 vs. f##s 7, 12, 13, 14, & 21 ; #15 vs. #19 ; & #11 vs. #14)

and (NSQ #s 1 & 2,).

THE SCHOOL MOTTOS: THE ETHOS OF THE SCHOOLS
Another lens for studying each school’s contextual factors was
T hrough its school’s motto. Traditionally, all schools have a school
mnmotto which represents the school’s over-arching goals.
W nfortunately, I realized this late into the study. This realization
<A awned on me at Mr. D-'s school, at which the motto was written at
< ye-level on the wall facing you as you approached the entrance to
The Administration Offices. The motto, written in bold capital
A etters read, "COURTESY, INTEGRITY & EFFORT."
As I discussed this motto with the Headmistress, it was clear
That she and her teachers were not just concerned with the academic
achievement of their girls but also with their all-round development

of their personalities and characters. The Headmistress stressed how
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she cared for the girls and for teachers. She jokingly said that she
had "an iron fist in a velvet glove and discipline is meted out with
love and care" [Tape J.HI (9/16/92) p. 5]. Actually, there was peace
and quiet all the time in this school, both during classes and at
break. I never detected any disciplinary problem during my visits. I
Jjust loved being in this school because of its exemplary atmosphere.
The girls rushed to offer me help carrying my paraphernalia (tape
recorder, camcorder, and my files). They greeted me cheerfully and
politely gave me way in the corridors. The school was always very

clean in and out of the classrooms. There was an air of

purposefulness all around.

Hence, later, when I had the great honor of being invited back
Tt o the school, to be their Guest Speaker at the school’s 2l1st
Amnniversary (10/14/92), I decided to speak on "WHAT IT MEANS TO
CARE" and to link it with the implications of their school motto.
A\ fterwards, it was really heartwarming to hear those students, who
Eaxaad done well, shouting "I care!" when they were coming to receive
T hieir prizes and the parents would also shout back to their child "I

<Aoo care!". We all enjoyed this. But for me, it was an indication

T hat the message had been appreciated.

The second motto was "VELAMFUNDO" at Mrs. B-'s school, which
tltiterally translated is, "Education Now Appears," because it was the
XEirst African secondary school to be built in the city, in a high

<Aensity suburb. Its student enrollment, during the year of this

Study, was 2000 plus. Hence, the establishment of this school at

that time was a big service to the community.

Socn
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According to Mrs. M-'s Deputy-Headmaster, who was acting on
behalf of his absent Headmaster, their school motto is "Nitamur ad
c aelum," which means, "Reach for the sky." The school badge has a
s ymbolic eagle soaring high into the skies. But the students in
this school did not seem to be living up to their school motto,

j udging from their attitude and performance during the classroom
observations of the intensive study. The ultimate criteria are the
£ inal Biology examinations, at which the students normally give all
they have got, because of the up-coming stiff competitive selection
for places at the University of Zimbabwe. An analysis of this
school’'s A-Level Biology final examination results reflect a steady
decline in the percentage pass rate. These students are not "soaring
into the skies", despite their teacher's constant reminders for them
To study and keep up to date with their work.

Mrs. Mi-’'s school motto is "Ex Montibus Robur," which she
A oosely translated as meaning, "From the mountains comes our
=strength." I suppose this was inspired by the scenic mountain
X anges, in the school’s vicinity. The school snuggles at the base of
©Omne of these mountains. The view from any window of the classrooms
A s really beautiful and breathtaking. The whole atmosphere in this
P articular school was very conducive to learning. Classrooms were
Tidy and there was no noise in the corridors during breaks as the
S tudents moved from class to class. The staff seemed to be very
Eriendly with one another. The atmosphere in the staff room was

YXeally warm. I felt very welcome by everybody in this school.
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Another school motto was "Deeds not words." This was explained
by the Headmaster as meaning. "It is our performance in the school
and the community and the results that should say it all and will be
more meaningful than just ‘sloganeering’" [R.HI, p. 12 and Tape R 1
C 2/6/93).

That is, performance results and the outcomes of the students’
and their teachers’ actions should say it all. When I asked for
examples of these "deeds," this Headmaster indicated how the staff
members and the students were making full use of the farm land,
which the school had been donated by the Mining Company that had
initially built the school for its workers' children. Now the
school is the responsibility of the parents and the District
Council. The Parents and Teachers'’ Association (PTA) was reported by
the Headmaster to be very supportive of the teaching and learning
which is taking place in the school. The students have been working
hard as shown by the end of year results, which he showed me.

Mr. V-'s school motto read "DISCIPLINE, DIALOGUE AND LOVE." Mr.
WV - explained that being a Christian Mission Boarding School, there
i s strict discipline, which extends into the evening study periods,
which are not only compulsory, but to which all the students attend
= till wearing their complete uniforms, and at which discipline is
= trictly observed. These evening study periods are supervised by
Class Prefects and the teachers on duty. Mr. V- explained how

" dialogue" is enacted as a two-way process of communication, in
terms of problems and relationships, between and among the teachers,

the students and the general staff members in this school. A poster

s
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which was pinned on the staff room’s notice board read, "CHILDREN

IL.EARN WHAT THEY LIVE" (Appendix #9).

Hence, to a large extent, the mottos in these schools reflected

the ethos within each school quite closely. In most schools, the

s taff and the students were trying to live up to their school motto

i deals.

I



CHAPTER V

THE ZIMSTT GRADUATES

Data on the ZIMSTT graduates was derived from their responses
on the ZIMSTT Biology Graduates'’ Questionnaire (Appendix #1). The
i tem references cited below are this particular questionnaire’s

i tems.

GENDER AND AGE DISTRIBUTION

Among the 27 ZIMSTT graduates who responded to the first wave
guestionnaire, fifteen were male and six were female teachers and
s ix did not respond to this item (Item #6). The majority of these
&raduates (N=16) were between 31 and 35 years of age; two were
between 26 and 30 years of age; two were between 36 and 40 years of
a ge; only one person was above 41 years of age; six did not respond
To this item (Item #7).

Among the 1991-92 ZIMSTT B. Ed. Biology candidates who
X" esponded to these two items (N=14), there were equal numbers of
M ales and females. Ten of these candidates were between 26 and 30
Y ears of age. Four were between 31 and 35 years of age. The earlier

Exoups were older compared with the more recent intakes.

78
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ENTRY QUALIFICATIONS

A majority of the B.Ed. graduates (81.5%) had enrolled in the
Z IMSTT Biology program with an O-Level academic qualification and
only 18.5% of the respondents had an A-Level academic qualification
( Item #9). Professionally, 48.1% had the Certificate in Education
C CE). This is the latest name, which replaced the Standard Teaching
Certificate (STC), which 51.9% of those that responded had. This
certificate was awarded after either a three- or a four-year teacher
training course, which is taken after O- or A-Level schooling.

Among the 1991-92 B.Ed. Biology candidates, two of the
respondents did not respond to this item. Of those who responded,
half had an 0-Level and half had an A-Level academic certificate.
Professionally, 75% of the respondents had been awarded a
Certificate in Education (CE) and only 16.7% of them had the
S tandard Teaching Certificate (STC). This also reflects how young
These later intakes are at the time of their enrolment into the
Z IMSTT B.Ed. program, when compared with earlier intakes. Hence,

They will not have had long teaching experiences.

P> ROFESSIONAL EXPERIENCES

All 27 ZIMSTT B.Ed. Biology graduates who responded to the
Questionnaire (Item #s 8 & 9) had been secondary school O-Level
S cience teachers, with a minimum of two years experience teaching
Science to Forms I-IV. The particular Science subject taught by

these teachers varied depending on the school at which they were
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teaching. The Science subjects, which were listed, included General
Science (Core and Extended), Combined Science, Biology and
Chemnistry. Only one of these 27 graduates had taught an A-Level
B iology class before enrolling in the B.Ed. program, and none of
these 1992- 93 B.Ed. candidates had done so.

Besides teaching science, some of these ZIMSTT graduates had
I eld other posts of responsibilities before enrolling into the B.Ed.

program (Item #10), which are listed in Table 6, below.

Table 6

Posts of Responsibility before the B.Ed. Program

Post No. 4 of Teachers
Head of the Science Dept. 10 37.0%
Senior Master 1 3.70%

Lecturer of Biology at a
Teacher Training College 1 3.70%

Just Science Teachers 15 55.6%

That is, a majority were not holding posts of responsibility.

S imilarly, all the 1991-92 B.Ed. Biology candidates had also been
S econdary school science teachers. But only 21.4% of these

< andidates had been Heads of their Science Departments and one of
them had been a Physical Education Lecturer at a Primary Teacher

Training College.
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THE B.Ed. BIOLOGY PROGRAM ENROLLED IN

All of the 1991-92 B. Ed. Biology candidates were on the
two-years full-time program. They had not graduated by the time this
r esearch study was done. Among the ZIMSTT Biology graduates who
x esponded to Item #11, 85% had taken the one-year full-time crash
p rogram; 10% had taken the two-years full-time program; and only 5%

Tt ad taken the two-years part-time program.

XY EAR GRADUATED

The ZIMSTT graduates who responded to the questionnaire (Item
#/12) indicated that they had received their B.Ed. Degrees at various

Tt imes which are shown in Table 7, below.

Table 7

Questionnaire Respondents’ B.Ed. Graduating Years

YEAR GRADUATED FREQUENCY
1986 5
1987 6
1988 9
1989-1990 7

Thus, each cohort was fairly represented among survey questionnaire

YXespondents.
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WHERE THEY ARE NOW?

The various positions held after the B.Ed. program by the
ZIMSTT graduates, who responded to the first and second wave

qguestionnaires (Item #13), are indicated in Table 8, below:

“Table 8

Positions Held after the B.Ed. Program

POSITION HELD NO. OF ZIMSTT GRADUATES
Teaching A-Level Biology 9

Teaching O-Level Science 11
Acting-Headmasters 3
Deputy-Headmistress 1

Teacher Educators 8

Education Officer 1

That is, a majority went back to teaching O-Level Science
< lasses and a few had been promoted by the time the study was
< arried out. The regional distribution of the nine ZIMSTT graduates,
Who took up A-Level Biology teaching, was as follows: two in Harare;
Three in Matebeleland North; two in the Midlands; one in Masvingo;
and one in Manicaland. No ZIMSTT A-Level Biology teacher was located
in Matebeleland South and Mashonaland (East, Central and West)

Regions of the Ministry of Education and Culture.
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Even outside the Ministry of Education and Culture, the ZIMSTT
Biology graduates have also found their niches. One known case is
employed at one of the major cities’ Water Purification Plants.
Unfortunately, because of time constraints, this graduate was not

i nterviewed to find out how the ZIMSTT program was impacting on his

wrork there.

HOW SOON A-LEVEL BIOLOGY TEACHING WAS TAKEN UP

Among the nine ZIMSTT graduates who went to teach A-Level
Biology, six took it up immediately after graduating. One took it up
after three terms, i.e., after a year, and another after two years.
The ninth A-Level teacher did not respond to this item (jlé4a).
Besides the few who were promoted (Item #13), the majority of the
&rxaduates never took up A-Level Biology teaching up to the time this
Xresearch study was carried out. Hence, in terms of numbers, the

Z IMSTT program to-date has had very little impact as far as

increasing the needed A-Level Biology teachers.

R EASONS FOR STILL TEACHING O-LEVEL CLASSES

Item #l4b was added on the second wave questionnaire, after the
T irst wave questionnaire revealed that only nine out of the eighty
Z IMSTT Biology graduates had ventured to teach A-Level Biology

< lasses. The reasons offered by the ZIMSTT graduates for their still

Teaching 0-Level classes were the following.

I don’t know but I was almost given an "A" Level class
at neighboring school once. It didn’t materialize
because they wanted an A-level Mathematics teacher. My
Headmaster wanted me where I was. Later, I got promoted
into a Primary Teacher Training College (2TQ #19).
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[ 2TQ means second wave Teacher'’s Survey Questionnaire and the number
is the designation for the respondent]

We have only one A-level school offering Biology in the
District and I found it not necessary to transfer from
this school for the single purpose of teaching Biology.
I am also having the responsibility of being the Head
of Department and the Acting - Senior Master in the
school (2TQ #18).

I like this school and my family is well settled .
(2TQ #12).

No A-Level classes at present at the school I am
teaching at (2TQ #17).

Currently, I am the Acting - Deputy Headmaster at this
school which has no A-Level at all (2TQ #16).

Although I am teaching at a High School with A-Level
Biology, but I prefer teaching O-Level classes because
at A-Level there are more qualified and more
experienced (personnel) people who can do it far much
better than myself (2TQ #15).

School has no A-level classes and this Region has no
shortage of A-Level Biology teachers because there are
many more than the A-Level schools (2TQ #14).

There is not any one A-Level school in Ngezi (2TQ #13).

Not interested to go to other schools because it is
Saint Paul'’s which has made me what I am, I have turned
down several offers (2TQ #4).

I didn’'t apply to any A-Level school after completion
and I am not at all interested in doing so since the
remuneration of teaching A-Level classes is
insignificant, it is just as good as staying with my O-
Level classes (2TQ #10).

I was promoted to Deputy Headmaster and I prefer to
teach lower Forms because of the frequent interruptions
from the Office (2TQ #9).

I was seconded to Head Office as an Acting Education
Officer - Computers & Statistics (2TQ #7).

I have not been offered the place to teach A-Level
Biology (2TQ #8).
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The latter teacher seems to perceive the initiation of the
transfer as not his prerogative. The ZIMSTT Biology graduates have
not taken up A-Level Biology teaching for various reasons which
included there being no A-Level classes in their school; not wanting
to disrupt their families by transferring to another school with
A-Level classes; waiting for the Ministry to transfer them; having
been promoted to become either a Deputy Headmaster, a College
Lecturer, or an Education Officer; and there being a minimal

financial incentive for teaching A-Level classes.

REASONS FOR ENROLLING INTO THE PROGRAM

The ZIMSTT graduates gave various reasons, in response to the
question (Item #17) "what factors influenced you to apply for
enrollment into the B.Ed. Biology program?" These reasons, although
expressed in different ways, are centered around the teachers’
perception of the B.Ed. program as a means to advance themselves
academically (f=9); professionally (f=25); financially (f=8);
socially (f=6) and personally (affective/self-esteem) (f;6). It
seems that the majority enrolled in order to improve their
professional competence and increase their chances of promotion.
This was followed by the academic-focussed reasons of the teachers
wanting to learn more of the subject matter and to become a
graduate.

This pattern was reversed in the responses given by the 1991-92
ZIMSTT candidates. A majority of them gave reasons which were

focussed on academic advancement (f=12). This was followed by the
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empowerment and the enhancement of their professional competence
(f=7). Two people gave the unexpected reason of having enrolled into
the B.Ed. program in order to "have a break from ... teaching."
While most of the graduates were motivated to joined the B. Ed.
program by the prospects of academic, financial and social gains, a
few mentioned pedagogic enhancement, with specific reference to
A-Level Biology teaching. For example, one teacher said that she had
Joined in order
to pick up ideas of how to handle the senior
classes (students), i.e., the A-Level classes. My
expectation was met to a large extent . . . but we did
not touch all aspects of the A-Level Biology syllabus.
But the basic principles had been laid down; and it is
the principles that really assist one when one is
planning a lesson. You cannot be told everything word
for word. But as long as the ground work is there, one

can fill in the rest. What was left out are sections
of the syllabus like the Options . . . (MiFI, p. 1).

EXPECTATIONS FROM THE PROGRAM

There seems to be a correlation between the reasons which the
ZIMSTT graduates gave for enrolling into B.Ed program and what they
expected from the program (Items #s 19, 20 & 21). These expectations
are summarized in Table 9, below:

Similar expectations were expressed by the 1991-92 ZIMSTT
candidates. Rather surprising expectations were expressed by two
candidates about whether the program’'s content would be easy or hard
(£f=2). They had also expected "to meet uncompromising tough
lecturers"” (Cl0). But they acknowledged that what they had
experienced was the opposite. That is, the work had been challenging

and yet they had succeeded at it (C7); and the lecturers had turned



Table 9

B.Ed. Candidates’ Expectations of the Program

CANDIDATES' EXPECTATIONS FREQUENCY
Gain subject matter knowledge 10
As a means of getting a promotion 7
Prospect of a salary increase 3
Sharpen one's practical inquiry skills 3
Acquire research skills 4
Succeeding in the program 3

out to be sensitive to the needs of the students. While the majority
of the respondents indicated that their expectations had been met,
through either personal hard work, and/or the way the subject matter
was treated and through the lecturers’ teaching styles, a small
number of the respondents identified some expectations which had not
been met. That is, some topics turned out to be difficult; promotion
had not yet materialized; not much research was done; the timetable
was packed so much that the students worked under pressure,
throughout the program. The program did not produce "Educationists."
No tutorials had been provided for the students. No administrative

skills were developed and acquired by the graduates etc.
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PERCEPTIONS OF THE PROGRAM

In response to Item #18, the ZIMSTT candidates indicated that
they had perceived the B.Ed. program as having been taxing and

. demanding a lot of commitment in terms of time
and energy (Cl0).

It was very rigorous and fully loaded throughout the

year (19).

It was killing for one year... (12).

It was . . . hard work and demanding on our time
(15).

It had too much practical work which was hurried
without much understanding (C2).

One ZIMSTT graduate, describing the one-year program he went

Tthrough, wrote, "This was really a crash program. The work was too

much and no time to breathe . . . I was really overworked within
too short a time i.e. a very short year. . . . They squeezed blood
out of us . . ." (6).

This was also expressed in the Hodzi and Jaji (1991) Tracer
Study. The program now stretches over two years and yet the
graduates from this two-year program still felt like they were being

rushed. However, despite its taxing demands, the B.Ed. program was

also described in positive terms as having been ". . . exciting .
(6) . . . very rewarding . . . (9); and it was a most satisfying
sumptuous experience . . ." (1ll).

Thus, the ZIMSTT graduates seemed to have mixed feelings about
the Biology program. There were aspects about the program which they

liked, because they were rewarding, enjoyable and fruitful, and
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aspects which they did not like, because of the pressure and the

challenge of the work.

WHAT THEY GOT OUT OF THE PROGRAM

Despite the high demands of the B.Ed. Biology program, the
ZIMSTT graduates reported, on the first wave questionnaire (Item
#18), that they had derived some positive outcomes from it, which

are summarized in Table 10, below.

Table 10

ZIMSTT Program Outcomes

OUTCOMES FROM THE PROGRAM FREQUENCY
Cognitive subject matter mastery 9
Improved professional skills 10
Positive affective impact 11
Social and cultural enrichment 2
Development of lab. practical skills 3
All round development 1

Similar positive outcomes were also reported by the ZIMSTT
graduates on second wave questionnaire and by the 1992-93 ZIMSTT
candidates. However, two of the 1992-93 ZIMSTT candidates
highlighted the difficulties which they were experiencing during

their study. One reported ". . . an acute shortage of books in the
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library" (C13). For the other, the difficulty of continuing to work
on one's "personal research" project which was caused, according to
his perception of the situation, by the "no communication,
apparently between Biological Science Dept and the B. Ed. group,
which has no established lecture theaters and laboratories" (Cl4).
Actually, the latter difficulty is not due to "no communication".
From my own experience of teaching part of the course from
1986-1988, the problem arose because the shared laboratories were
always tied up with either a B.Sc. or a B.Ed. Biology class’
Ppractical lesson.

Despite these hassles, the ZIMSTT graduates derived

substantial positive gains from their experiences in the program.

PROGRAM'S INFLUENCE ON TEACHERS' WORK

All the people who responded to Item #22 reported a positive
influence by the B.Ed. program in their teaching. It seems that the
B.Ed. program experiences not only enhanced the graduates’
confidence in teaching (f=10), but also boosted their subject matter
command (f=7), to the extent that the teachers "feel on top of the
situation," and "can handle questions from students especially those
requiring knowledge beyond what the textbooks can offer" (11). The
program experiences also improved the graduates professionally
(f=26). Some of the explanations were that

. lesson preparation is now thorough (11)

teaching has become more practically-oriented with more

pupils participating (1l4) . . . I gained skills to
produce the best out of my students (5) . . . the
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program has taught me to work under pressure (13)
I am now a hard worker and . . . I research ahead of my
students (22).

The graduates also reported that they had learned how to learn on
their own. For example, one wrote,

It has taught me . . . to embark on new topics in

Biology. Topics which were never discussed at U.Z. 1

can research and understand them well enough to pass

information to my students (13).
Another ZIMSTT graduate echoed that he has been influenced

. to remain a student of science because new

knowledge is being discovered daily ... (and so I)

engage myself in research (18).

Hence, it appears that the B.Ed. program experiences were
perceived to have been helpful to the teachers in their present
teaching posts. But in the Jaji and Hodzi (1992) study, it was

reported that

those teaching A-Level found these B.Ed. Courses
useful, but those teaching O-Level Science were
somewhat less positive with only 87% finding the course
helpful . . . (p.24).

This discrepancy can be accounted for by the fact that the topics
covered in the B.Ed. program are the same topics that are covered in
the A-Level Biology syllabus, while the O-Level Science syllabus
includes very few of these topics.

Lastly, the program has had an affective impact and influence
on the graduates. For example, one of the graduates wrote,

since I now teach with authority, it makes me
enjoy my work as a teacher, I enjoy every minute of my
lessons, especially when I am answering puzzling

questions from the students . . . (and I)

encourage my students to enjoy and 'fall in love’ with
science . . . (18).



92

Hence, the program has had a definite positive impact on the

graduates’ teaching practices, because of its effect on their

subject matter command; attitudes to students’ learning; and on the

teachers’ own feelings of confidence. Last but not least, was the

influence on pedagogy, which was highlighted by one ZIMSTT graduate

who was teaching at a Teacher Training College before and after the

B.Ed.

program. He said that the B.Ed. experience had developed in

him two things,

from

The first is being able to communicate better in terms
of what you are talking about because you know more.
The second thing is that I have developed patience
because I appreciate the problems of understanding
better. That is, you are more patient because you feel
the need to explain in a manner that people really
understand what the problem is about, and in developing
the concepts . . . (Mu.HI, p. 1).

In response to the question of how that patience had developed
the B.Ed. course, he replied,

. first of all, from the teaching point of view,
the methods and the approaches used, 1 realized that
there are many ways in which a person might understand
the same thing. You may think that you are being clear,
using a particular method, which might not work to a
particular individual. You are looking at your style of

presenting the material . . . of explaining; your need
to use a variety of styles to be able to be understood
by different individuals . . . (Mu.HI, pp. 1-2).

So from his B.Ed. experiences, this ZIMSTT graduate had gained

knowledge which facilitated his communication skills and he had come

to realize the need for possessing a repertoire of teaching

techniques and styles. This is what Wilson, et al., (1987) are

talking about, when they emphasize the need for a teacher to use

multiple representations for putting across a given concept to
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pupils with different learning styles. When asked to describe how
his teaching style had changed, he indicated that

The tendency I had was to lecture to the student
teachers, being adults. My teaching style was
dominantly exposition, whether they understood or not.
Now I get pleasure in getting students in doing things.
Science is more doing. You are thinking in terms of
what activities students can do. From these activities,
you try to get them to deduce i.e., to come to
conclusions and come to understand what you are saying.
When students are involved in activities, one of the
things that I think is happening is that you are
raising more questions than answers. That is, if the
student himself, is conscious of what he is doing, he
should start to have more questions arising from the
activities, so that by the time you now come to explain
or expose the content, you would then be answering more
questions that have arisen from the activities. So your
students" learning, I think, therefore, becomes more
effective (Mu.HI, pp. 2-3).

To illustrate the point of students first starting with an
activity, which eventually raises questions in the students’ minds,
this Deputy Headmaster cited one instance, which involved a field
trip to a local sewage plant. This whole activity was based on the
"Primary Environmental Science Syllabus, Zimbabwe." With this
example he stressed that "I believe that knowledge that comes out of
a learning situation rather than a teaching situation is better
understood" (Mu.HI, p. 6).

When asked to differentiate or to characterize each of these
situations, he said,

A learning situation is one where the teacher creates a

situation e.g. getting access to the sewage plant, from

which the learners start to interact with the

environment. From that interaction you should develop

learning. In a teaching situation, it remains with the

teacher to develop strategies and ways of getting

across what I want my students to learn. I should lead

and guide so that they discover and find out as much as
possible for themselves (Ibid.).
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The relative prominence of the teacher in these two situations
is really a moot point, because although at the sewage site, the
teacher may appear to be in the background, he has his input on the
work sheet which he had prepared before the trip. The important
point is that in a teaching situation he might resort to the extreme
of telling, i.e., lecturing and spoon-feeding. In a learning
situation, students are interacting with the phenomena to try and
answer their own questions. His image of a teacher was "a
facilitator who stimulates students to want to do things" (Mu.HI, p.
13). His perception of teaching and learning can be summarized as:
Starting with a teacher, who focuses, directs and alerts students to
specific aspects of a situation or a phenomenon, depending on his
objectives. That is, a teacher creates a learning situation, by
providing real phenomenon for the students, who actively interact
with this phenomenon. This interaction gives rise to questions. Then
the students and the teacher then work towards answering the raised
questions, either through verbal responses, experiments, or library
searches etc. This mode of working engages the class in inquiry.

Another ZIMSTT A-Level Biology teacher, while describing his
perception of teaching and learning, put it a bit differently. This
teacher perceived teaching

as helping a child to grow up .... the major part

being to change the intellect of the child. To do this,

one has to make the students think on an issue. The

teacher does this by creating a situation which makes

the students to think and ask questions about a
particular situation (NFI, p. 17).
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For this teacher, learning involves "changing the intellect of
the child.” Using an example of protein synthesis, he explained
that,

one starts off with a general question like ‘what

makes body proteins? Where does the body get the

information i.e. where does the recipe come from?’

Then, one breaks this broad question into smaller and

more specific questions, which continue to focus on a

particular aspect of protein synthesis. That is, by

answering each of these short specific questions, in

turn, you direct the children to focus their thinking

on a particular idea or process. In the process, the

teacher facilitates this by creating other situations

from which the students get answers to these questions. =

In the end, you will have facilitated the development

of the concept which you are teaching i.e. they develop

something like ‘'the big picture’ of the idea, the

process, or the phenomenon (NFI, p. 17).

Considering these two perceptions of teaching, one can see that
both scenarios take place in "the teaching situations" and "the
learning situations." That is, there are times when one starts off
with a question and then creates situations to try and answer that
question. Then there are times when one starts off by presenting a
situation and then asks students to explain their observations of
the phenomenon in the presented situation.

The pedagogic implication of this is that, these two scenarios
or approaches provide exciting and stimulating alternative ways of
introducing lessons. It seems that both of these two conceptions of
teaching stress the asking of questions about the experienced

phenomenon. The question that arises concerns the nature and the

frequency of the questions, which are being asked in the A-Level

Biology classes, by the teachers and their students.
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ADEQUACY OF PREPARATION BY THE PROGRAM

This item (#23) was responded to only by the nine ZIMSTT
Biology graduates who have taken up A-Level Biology teaching. There
seems to be a consensus among these A-Level Biology teachers, that
they felt that the B.Ed. Biology program had prepared them
reasonably well for teaching the previous A- Level Biology syllabus
and not for teaching the Option Topics of the current syllabus.
Thus, the ZIMSTT Biology graduates, who were teaching this revised
syllabus had not been exposed to these new concepts. These Option
Topics are now being discussed in the program [Tape E.ZSI
(11/00/93)].

One graduate summed up their predicament and all these
sentiments very well when he wrote extensively that,

I feel that the B.Ed. program prepared me
adequately both theoretically and practically for my
A-Level teaching, although, because of the current
changes or restructuring in the syllabus I am finding a
bit of problems here and there. When I did my B.Ed.
program I was adequately prepared for the syllabus
which was in schools at that time. But the syllabus has
since changed. With the Core Syllabus I am Okay. It is
with certain Option Topics, which have been included
where I find some problems, e.g., Issues In
Contemporary Society and Applications of Science. With
regards to practicals, I think I was adequately
prepared in so far as preparations and organizing them.
The only constraint/problem is sometimes you may be
forced to abandon the practicals.

Lastly, I think the B.Ed. program helped me by
instilling in me that attitude of wanting to do a lot
of research on my own. I have little or no problems
when I want to look for information i.e. where to find
it? and how to find it? This I am also trying to
instill into the pupils; for they should also want to
do a lot of research on their own, by giving them
questions of a probing nature and encouraging them to
read the variety of science publications on what
science has to offer today (TQ #6).
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What this teacher meant by "research" is looking up information
from a variety of science publications, that is, doing library

searches.

SUMMARY

The ZIMSTT graduates were qualified O-Level science teachers,
a majority of whom had at least two years of teaching experience.
They had enrolled into the B.Ed. program for academic, professional
and personal advancement. They perceived the program to have been
cognitively very demanding. They reported to have worked under
pressure throughout because of the B.Ed. tight schedule and shortage
of library books.

After graduation, only a few of those who responded to the
questionnaire (N=27) were promoted to become Teacher Educators
(N=8); Headmasters (N=4); Education Officer (N=1); A-Level Biology
teachers (N=9):; the rest went back to teach O- Level Science
classes, because of a variety of reasons. However, in these posts,
the B.Ed. program was perceived by the ZIMSTT graduates as having a
positive influence on their work. But the program was perceived as
not having prepared the A-Level Biology teachers for the new

syllabus’ Option Topics.




CHAPTER VI

TEACHERS' BELIEFS, CONCEPTIONS,
AND THINKING PROCESSES

This chapter describes the teachers’ beliefs and conceptions.
It was deemed necessary to understand the teachers’ beliefs and
conceptions about teaching. learning, knowledge, subject matter
knowledge, an ideal A-Level teacher, and their perceptions of their
A-Level teaching practices before trying to make sense of their
actual teaching practices and the nature qf learning taking place

among their students.

CONCEPTIONS OF KNOWLEDGE

When the ZIMSTT Biology graduates were asked what their
conceptions of what knowledge was, they gave very interesting
responses. "Knowledge" was conceived as

a body of information from textbooks and from
experiments (CFI, p. 10; GF1, p. 17 & BFI, p. 11,).

a wealth of tacts, concepts and ideas to be used
in practical situations to improve our standard of
living, e.g., at research stations to increase meat,
milk and crops yields . . . (DFI, p. 10).

. . . as what is prescribed in the syllabus . . . (NFI,
p. 18).
At first, one gets the impression that these five teachers

Perceive knowledge as static and unchanging. But when they were

98
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probed about where the text book writers get their information from,
and how the content in the text books changes, then the teachers
responded with comments on how knowledge is discovered by individual
inquirers. At first none of the teachers admitted to be constructing
knowledge with their students in their classes. The tentativeness of
knowledge was acknowledged by only one teacher who conceived
knowledge as

ideas and not like coins with specific wvalues.

Knowledge, as ideas expands, in that you may think you

know something about the brain, but there is more to

the brain than you think you know. There is more to

almost everything about knowledge and to Biology

specifically (PFI, p. 16).

What this teacher seemed to be saying was that knowledge is not
like money which can be passed around without changing its currency.
That is, knowledge cannot be exchanged unchanged and we cannot
achieve absolute Knowledge. When asked how this plays out in the
classroom, he went on to explain that

. when I learn about the brain, I understand about

the brain better than I knew before. It means that I

can conceptualize it, not by reproducing what the

teacher said about the brain, but by fitting it and

rearranging my previous ideas of the brain, and thus I

incorporate the new ideas, so that I can make it my

personal knowledge ... which is of an acceptable

standard, but is still yours in a unique way, because

you are an individual and you go through different

experiences. How 1 then describe this present

experience will be different and unique (PFI, pp.
16-17).

A Piagetian thinking is reflected in this response, in which
the teacher is describing in essence the processes of "assimilation"
and "accommodation" (Piaget, 1952 and Inhelder & Piaget, 1958). His

Point was that knowledge is not out there in a completed and
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finished form. That is, it is not static but is changing and is
relative due to our different background experiences.

Hence, every time we learn something, there is a modification
of one’'s prior conceptions, which results in a rearrangement of
one's "cognitive structure" (Ausubel, 1978 and 1963), or a
modification of one’s existing knowledge schema, as mental processes
of assimilation and accommodation take place.

Mr. P. had another interesting conception of subject matter
knowledge which surfaced when he was describing the images he had of
his students as "the tourists" and of the teacher as "the guide." He
perceived knowledge as ". . . the jungle itself, i.e., the content
of the jungle, with all aspects of the plant and animal life, the
weather, the soil, and all the conditions, which make up the whole
picture" (PFI, p. 7).

This image of "the jungle" portrays the richness of knowledge
out there. The teacher went on elaborate that the subject matter
knowledge represents specific areas or aspects of this "jungle"
because

. in a jungle you don’'t learn everything at once.

So you have to pick and choose, out of the jungle, what

you are interested in. For example, in studying

Biology, the specific areas we are interested in are

plants and animals, i.e., their parts and functions,

and their interrelationships. Syllabuses guide us as to

which aspects we need to focus on, in particular grade

levels. Textbooks also indicate the stipulated depth of
treatment i.e., how much we need to learn at any

particular stage of our education (PFI, p. 7).

This teacher’'s perception of a teacher was as
‘a guide’ who facilitates the students’
exploration or survey of ‘'the jungle' . . . by

concentrating on one aspect of this total picture,
which is the specific subject matter, in this case
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Biology, as a study of plants and animals and how they
interact in and with their environment (Ibid., p. 6).

That is, the teacher who knows the specific requirements at the
various grade levels, guides his students, as "a guide" does with
"the tourists," and facilitates their focussing on the important
aspect of the phenomenon under study. The teacher helps the students
to make sense of their observations. But ultimately, the task of
learning what is being focussed on by the teacher remains the
student’s. That is. it is the student who, in the final analysis,
chooses what to take particular interest in or what to ignore.

Next, when the teachers were asked where knowledge came from,
one teacher replied saying,

the knowledge is produced from research, which

will have been triggered by a driving question about

some striking aspect of some observed natural

phenomenon. But to try and answer this big question, it

has to be reduced to smaller manageable questions. To

answer these more specific smaller questions, the

researcher creates a situation or designs experiments

to test his tentative hypotheses and explanations,

which he will have to put forward as possible answers

to the smaller questions. From the observed results of

the experiments, he discovers new ideas, which he uses

to modify his prior conceptions and derive a better

understanding of that particular aspect of the

phenomenon, which had puzzled him in the first place

(NFI, pp. 17-19).

Thus, for this teacher the process of creating knowledge,
involves the implementation of the scientific method, and the need
for asking questions and answering the raised questions for oneself.
This idea of creating situations in which students actively make

sense of their environment was also mentioned by a third teacher

[Mu.HI, p. 14 (9/29/92)].
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For this teacher, scientific research, which was carried out to
try and answer some driving question, produces knowledge. This
reminded me of what one participant had said, at a Teaching,
Learning and Curriculum (TLC) Leadership Training Workshop, held at
Kellogg Center, Michigan State University (August 17-19, 1993), that
"The best scientists are question askers and pattern seekers."

What was interesting to note was that, although all the
teachers had said that knowledge came from scientific research, the
majority of them were not sure whether they were creating or
producing knowledge with their students in their classrooms.
However, they all acknowledged that science was dynamic and that new
information was coming out of on-going scientific researches and
being published as books or as articles in research journals and
magazines. During the study, only two teachers were observed using
such articles.

The eighth teacher perceived the subject matter of Biology as
"something that pervades our human life" (Mu.HI, p. 8). When asked
to explain what he meant, he said the following.

We are the center of the universe, because we have the

faculties to control most of the things that take

place. Our ability to control that either make us or

breaks us. We see plenty of evidence of where we have

been careless, I don’t know whether deliberately or not

(Ibid).

It was pointed out that this apparent carelessness may be
because people are focussing their attention on short-term gains

without looking at the long-term consequences of their activities.

Then, this Deputy Headmaster went on to say the following.
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But then it is through learning Biology subject matter,

that we should want to preserve ourselves ... and other

living things on this planet, which are important as

well ... We have taken more than our share. I think

this world would be a better place without human beings

(Ibid.).

It seems that for this teacher, what is at the center of the
subject matter is the preservation and conservation of all living
things. Man is perceived by him as the cause of the observed ills in
nature because he has "taken more than his share." He continued,

So when I look at the subject matter of Biology, one is

trying slowly, as one of my goals, to develop a mnation

of people who have got that sympathy towards the planet

earth, and who should be able to stand up and say

things on behalf of the planet (Ibid., p. 9).

This teacher is stressing more on developing attitudes of
"sympathy towards the planet earth.” These attitudes will influence
students’ behavior towards nature and the judgements which they will
make with regards to their uses and exploitations of the natural
resources. The students will hopefully feel compelled to "stand up
and say things on behalf of the planet." On this point, he cited the
plight of the Rain Forest in the Amazon Region in Brazil and the
poaching of rhino in the Zambezi Valley, in Zimbabwe.

This Deputy-Headmaster was not teaching A-Level Biology. He was
also not observed teaching his O-Level Science classes. Hence, the
relationship between his goal of developing "a nation of people who
have got sympathy towards the planet earth" and his classroom
teaching practices was not established.

I would also argue that for a person to be able "to stand up

and say things on behalf of the planet," they must be articulate in

giving sound explanations and arguments, and in posinrg good,
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searching questions. One question here to raise is, to what extent
are the teachers aware of the criteria of a good scientific

explanation, a good argument, and a good question?

SUMMARY

At first, the teachers gave the impression that they conceived
knowledge as a body of facts found in text books; only one, a
Deputy-Headmaster, was concerned about how knowledge should be used
for the preservation of nature. The teachers did not give much
thought to the subject matter as an aspect of their cultural
heritage. Nor did the teachers conceive their subject as yet another
vehicle or medium for developing critical thinking skills
(characterized by inquiry, caring, creativity, and development of
sound judgement, Lipman, 1993, p. 40). Only after being probed, did
the teachers mention that an aspect of knowledge is the process of
its discovery and validation. In the case of science, this means
knowing the nature of science (Gazzard, 1993), that is, its
substantive and syntactic structures (Schwab, 1966 & 1978).

Hence, an assertion was formulated that the teachers’ views
about knowledge lie on a continuum with knowledge as a body of facts
found in text books at one end, and as tentative and changing, as a
result of scientific research, at the other end. After probing, all
the nine teachers could be placed more towards the end of the
continuum with knowledge as tentative rather than at the other end

with knowledge as static facts:
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Body of facts <------ knowledge ------ > Tentative & changing

(M-, D-, V-, P-, G-, C- P-, Mi-, B-).
Whereas, before probing their relative placements on this continuum
were more to the left of the continuum:
Body of facts <------ knowledge ------ > Tentative & changing

(M-, D-, V-, P-, G-, C- P-, Mi-, B-).

CONCEPTIONS OF LEARNING

Teachers gave varying conceptions of what "learning" is all
about. For example, one teacher’'s view of learning was that ".
the student listens, carries out tasks to find information on his
own, and develops the inquisitive mind, which leads him to search
for information" (PFI, p. 6).

This view of learning is consistent with this teacher’s
conception of a learner, whom he characterized as a "tourist" (See
Section 6.8 on Images). Like "a tourist," he listens to the "guide"
and does what he says. For this teacher, learning is both a passive
and an active process. That is, learning is passive as "students
listen” and it is active as they "search for information." For this
teacher, "developing an inquisitive mind" leads to learning as one
finds more information to satisfy one’s curiosity. This teacher,
while describing the "free learning atmosphere” in his classroom and
school had said the following.

Learning has no barrier. The free atmosphere between

the teacher and the learner enables us to share

knowledge. This way, the students will not take me as

an owner of knowledge but as a facilitator of learning.

This is achievable in a warm and free learning
atmosphere (PFI, p. 14).
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What is pertinent here is the concept of teaching and learning,
which is being perceived as sharing of knowledge. This is in
contrast to a knowledge transmission mode of teaching, in which
communication is one-way, from the teacher to the students. Whereas,
in this sharing mode, communication is two-way because dialogue is
interactive. This was observed being enacted by this teacher, during
his lessons on the Option Topic on "DRUG ABUSE" and on "TOBACCO
ABUSE" ([Video- tape PV (9/22/92)]. In this lesson, the teacher was
observed trying to draw most of the information from the students’
background knowledge, through questions and answers, and he only
told them the new facts, which they were not aware of. The students
seemed to have gained deeper knowledge from the shared knowledge.

A second teacher echoed the idea of learning as sharing in a
different way. She said "Learning involves getting information
actively" (BFI, p. 10). When probed as from where students "get
information actively?" She thought for a while and then came up with
the puzzle of "who is actually learning and from whom?" (Ibid). When
asked what she meant, she explained how,

. when 1 am the one who is explaining, the students

get it from me. But when one of the students is

explaining, the other students and I are learning from

the student who is explaining. And then, when I expand

on what was said by the explaining student, he too is

also learning together with the rest of the class (BFI,

p. 10).

What this teacher was implying is that everyone is learning
from everyone else in the class. Hence, in this particular case,

there is the sharing of understandings, and the polarity of the

teacher’s role and the student’'s role becomes blurred as the roles
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are interchanged. That is, at some point, the students take on the
role of the teacher, while the teacher takes on the role of the
learner, together with the rest of the students.

Students "getting information actively" was also observed when
another teacher had assigned three of her students to prepare in
order for them to come and give their individual "lecturettes" to
their classmates, in her Lower Sixth Biology class. These students
talked, in turns, on The Pyramids of Numbers,; Pyramid of Energy,
and Pyramid of Biomass. [Video Tape BV (9/20/92)]. These three
students had shared the double period for their talks. After each
presentation, some students posed clarification questions to the
presenting student, who then had to elaborate his/her previous
explanation, and other students offered additional information.

During the post-observation conference, this teacher
explained,
I sometimes choose this approach of students’

‘mini- lessons’ or ‘'lecturettes’, because, during the
preparations, students read more and bring more

information than is in the syllabus . . . but then,
they have a time limit of 5-10 minutes each and so they
have to learn to be precise and concise . . . Then you

summarize and note the major points (BFI, p. 9).

For this teacher, learning is students reading more, and
synthesizing the read text, so that he can give a concise and
precise summary, which the presenting student can give to the rest
of the class, as a "mini-lesson” or "lecturette." Ideally, it seems
that the value of these "lecturettes" lies in the fact that the
students learn how to learn on their own because one has to

understand thoroughly what one has read, before one can teach the
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other students about it, and they also develop the skill of being
"precise and concise." The students were reported to have developed
self-confidence, while their own understanding was being enhanced,
both during the processes of preparing for the talk, and during the
class presentation, and when answering questions from their fellow
classmates. The role of the teacher in such a lesson is to keep the
class discussion going and in the end to summarize and point out the
major ideas.

A third teacher perceived learning

as understanding, meaning students being able to

say what was in their reading text and, because they

understand, they should also be able to raise questions

themselves and to solve problems by applying those

individual facts (DFI, p. 10).

This teacher also perceives learning in terms of what a student
who has learned is able to do i.e., to paraphrase the text; to
answer questions which are based on the text; to raise questions;
and to solve problems by applying the learned knowledge. Another
teacher also reiterated this conception of learning as understanding
and application of the information (CFI, p. 10). The students of
these two teachers would take on the role of teachers, as they
summarized their assigned reading in front of the whole class and
answered questions from the rest of the students. But the teacher
would retain his role of teacher as he guided the discussions after
each student's presentation and as he added any left out
information.

A fourth teacher perceived learning, simply as "a change of

behavior" (VFI, p. 11). He didn’'t explain what behaviors he was
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thinking of. Neither could this "change of behavior"” be inferred
from this teacher’s perception of teaching which he said "involves
giving instruction" (VFI1, p. 1l1).

A fifth teacher perceived learning "as changing attitudes"
(GFI, p. 17). What this entails was not discussed because this
interview was held with the teacher after school and we had little
time left for it. ' -

A sixth teacher perceived the learner as

. not completely blank, that is, he is not a [
‘tabula rasa’' (Piaget?). He comes to a
teaching-learning situation with information or ideas

which are either completely wrong or shallow . . . not
to the required scientific or syllabus level (NFI, p.
7).

When asked how he elicits his students’ prior ideas, that is,
how much the students already knew, Mr. N- replied that he gave
"pre-lesson exercises." But he quickly pointed out that he rarely
does this. He said, "I do it usually on topics which I am definite
that they know something about from their background experiences"
(Ibid.). This teacher also perceived knowledge as involving change,
not of behavior, but as

changing existing knowledge to accommodate a new
situation, i.e., a new experience, in a created

learning situation . . . so that the students can now
say 'Oh, I used to think that these things happen this
way, now I have the correct thing . . .' (NFI, p. 17).

This teacher brought out another aspect about learning, that it
involves modifying students’ naive prior concéptions and correcting
any existing misconceptions. This is in agreement with what
conceptual change research says about learning (Driver, et al., 1985

and Anderson & Berkheimer, n.d.).
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SUMMARY

The ZIMSTT A-level Biology teachers perceived learning as
encompassing listening; carrying out tasks; searching for
information; sharing knowledge; understanding the text or what is
taught; and changing of behaviors, attitudes, and prior knowledge.
And yet a great majorityv of these teachers did not elicit their
students’ prior knowledge. One indication that the students would
have learned or understood what was taught or read, was the nature
of their questions and their ability to apply the gained knowledge
and skills in solving real-life problems [Tape C 21 (7/22/92) POC,
p. 15].

Hence, an assertion was formulated that the teachers’
perceptions of learning can be placed on a continuum with passive
knowledge acquisition at one end and active knowledge acquisition
and sense-making at the other end. The observed teachers can be

placed along this continuum thus.

Passive knowledge <--------- learning --------- > Active knowledge
acquisition and acquisition and
knowledge reproduction Knowledge production
(M- & D-) <------ (V- & G-) ----- > (P-, N-, B-, C-, Mi- & Mu).

This placement is supported by evidence from their observed
A-Level Biology lessons. The passive, receptive learning was

’

observed to a greater extent in both Mrs. M-’s and Mr. D-'s
lessons. Both of these teachers displayed a didactic teaching style,

which is typical of a knowledge transmission paradigm. For example,
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all the lessons observed, which Mr. D- taught to his L6 Biology
class of only nine students, were taught by reading and dictating
from his own notes [Video-tapes DV (9/15/92); (9/16/92); and
(9/20/92)]. During a post-observation conference, Mr. D-
rationalized this practice saying that "this dictating of notes is
done occasionally, with this group, in areas or topics, in which
they may not be able to select main points and summarize, in making
their own notes" [D.POC, p. 2 (9/16/92)].

How he decides topics in which the students will find it
difficult to select the main points was not probed for. However, his
students confirmed that dictations were the norm. They said that
dictating of notes was their teacher’'s style of teaching. When asked
what they felt about dictation and how it slows the pace of the
lessons, the two girls, who were interviewed were in agreement that,

"It saves us time and gives us guidelines for our reading of what'’s

in the syllabus. . . . Teacher's notes are from other text books
which we don’'t have . . . We make our notes in addition . . ." (DSI,
p- 12).

The students seemed to appreciate this practice of the teacher
dictating notes to them because he will have compiled them from his
"other textbooks" which they do not have. In addition, they felt
that they saved time when the teacher dictated notes to them. But is
this the only way that the guidelines for their reading can be
given?

On the other hand, Mrs. M- did not really dictate, in the

strict sense of the word. As she lectured, she frequently referred
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to her notes and referred the students to handouts of photocopied
chapters from her own resource books [e.g. Video- tape MV with
lessons M 4 (7/8/92) and M 12 (7/17/92)]. 1t seemed that these two
teachers depend on the authority of the text heavily. Policies of
the teachers on their students’ note-making will be discussed below.

At the other extreme, of the learning continuum, is active
making sense of knowledge and knowledge production mode of teaching
and learning. This was observed being implemented in the five of the
observed A-Level Biology teachers’' lessons. These teachers
displayed a heuristic teaching style, which was enacted to varying
levels, depending on the nature of the task, around which the verbal
interaction was focussed. The heuristic teaching style was observed
being implemented as the ZIMSTT A-Level Biology teachers were
teaching a variety of topics:

1. ECOLOGY: Trophic Levels [Video-Tape BV (9/22/92)].

2. Practical Revision [Video-Tape MiV (10/01/92)].
(Appendix #10).

3. Protein Synthesis [Video-Tape CV (7/9/92)].

4, Adaptive Features For Life On Land [Video-Tape NV
(9/25/92)].

5. Tobacco Abuse [Video-Tape PV (9/22/92)].
In these other lessons, in contrast to the two passive scenarios
described above, the students were actively involved in making sense
of what they were learning. This was achieved, in most cases, by
these teachers getting their students highly involved, by holding
interactive dialogues either between the teacher and the students

(see #s 1, 2, 4 & 5, above) or by the students holding interactive
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dialogues among themselves (#3, above). In these classes, the
students were given opportunities to try and make sense out of the
information at hand, before interacting with the teacher for
reinforcement. That is, the students were given opportunities to
acquire, integrate and apply the information on their own
(Gallagher, 1989).

The dialogues were started off in many different ways. One way
was by asking students to read a given topic ahead and report back
to the class before that topic was taught by the teacher (MiSQ, #3).
A second way was by asking students to tell the story of protein
synthesis process [Tape M 9 (7/14/92)]. A third way was by asking
students to say what they thought on a certain point or issue, which
was being discussed [Tape C 6 (7/9/92)], for example, "Why was the
cheetah getting extinct?" A fourth way was by giving students
opportunities to comment on other students’ responses to a question
(MisQ #3, Item #2 (b)]. A fifth way was by asking students to answer
each other’'s questions, for example, during Mrs. B-'s lesson, in
which students had taught by giving "lecturettes" on the ecological
pyramids of mass, numbers and energy [Video-Tape BV (9/23/92)]. A
sixth way was by having students discussing with the teacher on
responses to either the teacher's and/or the pupils’ raised
questions, both in and out of class [MiSQ #9, Item 2(b)] and also
during the question and answer sessions after viewing a film, [for
example, Tape C 22 (7/23/92) and Tape C 23 (7/24/92)].

Besides the maximum teacher-to-student dialogues, described

above, another striking lesson, with maximum student-to-student
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dialogues, was observed in Mr. C-'s L6 Biology lesson [Tape C 6
(7/9/92)]). This class had just finished being taught about the
process of protein synthesis. The teacher then devoted the next
lesson to the students working in pairs on a problem, which required
them to rearrange statements of events, which occur during the
protein synthesis process, into a logical sequence (Appendix #11).
Students worked in groups of twos or threes. A high level of
interaction was observed throughout these groups’ discussions. The
teacher, as usual, did move from group to group [Video-tape CV
(7/9/92)]). During the post-observation conference, after this
lesson, the teacher explained that his observed behavior, of
stopping at each group, was done in order for him

to monitor how well the students were reasoning;

to pick problematic areas; . . . to get a general

idea of the students’ pace; . . . to gauge and decide

when to stop the groups’ discussions in order for the
class to compare their decisions [Tape C.POC, p. 1

(7/9/92)].

The observed class discussion, which followed this small group
discussion, was very lively and animated as each group argued and
tried to justify its own particular sequence [Video-Tape CV
(7/79/92)].

Of pedagogic interest about this particular lesson was not just
the active individual involvement of all the students, but also the
opportunity, which this particular structure and organization of the
lesson, had provided for each student, to have his/her voice heard.
Thus, the students’ ideas were brought to the surface, exposing both
what they knew and what they had not quite understood. The latter

was clarified by a peer and reinforced during the class discussion.
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The result was that it made the students think about what they were
learning from a different perspective and it engaged the students in
collaborative making sense. A lot of learning seemed to be taking
place during this particular lesson. Mrs., Mrs. G- and Mr. V- had
moderate interactions taking place between the teacher and the
students,

Hence, an assertion was formulated that the observed teachers’
teaching styles can be placed on a continuum with a didactic style
at one end and a heuristic style at the other. The observed teachers

can be placed along this continuum thus:

A didactic <------ teaching style ------ > A heuristic
teaching style teaching style

(M- & D-) <--- (G- & V-) ---> (P-, C-, N-, B- & Mi-).

CONCEPTIONS OF TEACHING

Four out of the nine interviewed ZIMSTT A-Level Biology
teachers perceived teaching as "giving information to students"
(CFI, p. 10; NFI, p. 11; PFI, p. 6 & DFI, p. 10). That is, these
teachers viewed teaching from a knowledge transmission paradigm.
They taught by lecturing and having the students listen and jot down
some notes. But for three of these four teachers this view of
teaching as "giving information" seems to contradict their observed
heuristic style of teaching (Mr. P-, Mr. N- and Mr. C-). However,
Mr. D-'s view of teaching was consistent with his observed teaching
style. But during the interviews, Mr. D- went further to say that

his idea of teaching was also "to cultivate in the students the
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desire to try and find out more knowledge from the text books,
experiments in class and in their science club" (DFI, p. 10).

This latter view of teaching was not reflected in Mr. D-'s observed
teaching style; he lectured and dictated notes to his class during
the whole week that he was visited [Tapes D- 9/16/92; D- 9/17/92 &
D- 9/20/92].

On the other hand, an attempt "to cultivate in students the
desire to . . . find out more knowledge" was seen in one class of
Mrs. B-, during her lesson on "Ecology." She asked her students to
read ahead the chapter on ECOLOGY. Then the lesson after that
homework assignment was conducted as a question and answer session,
in which the teacher filled in the gaps and clarified the
problematic concepts for the students. She also said that she
regarded teaching as "developing inquiry skills in students." A
similar sentiment was expressed by another teacher, who said,

I really enjoy my work and 1 view science teaching as

involving discovery learning; relating theory to

everyday life; encouraging inquiry, learning based on

practical work to reinforce the theory and geared to

students finding out information rather than the

teacher providing everything that the students require

(GFI, p. 17).

When probed about the nature of the practical work which her
students are engaged in, this teacher said that they perform both
investigative and verifying experiments. As an example of an inquiry
practical, she cited the experiment to investigate the effect of
temperature on enzyme activity which they had done on peas. But the

teacher had given them the peas, the hydrogen peroxide and the

instructions for the students to follow. Thus, the inquiry was
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instigated by the teacher and the instructions were given by the
teacher. Hence, the students had not been given an opportunity,
during this particular practical, to design the experiment
themselves. One wonders what this teacher’'s conception of "inquiry"
is.

An interesting diversity was reflected from the range of
comments given by the teachers (Mr. V-, Mrs. B-, Mr. N-, Mrs. Mi-, &
Mr. Mu-), who did not specifically express the view of teaching as
"giving information to students." For example, Mr. V- took "teaching
as giving instruction." He also perceived

teaching as involving attitudes, that is, as an
individual, the teacher should have an input in terms

of feelings towards his pupils. You really have to feel

you want to help students. Otherwise, the whole thing

falls away and teaching becomes a bore (VFI, p. 1l1).

For this teacher, the students are at the center of his
teaching. What makes teaching exciting is "wanting to help students
and developing an attitude of caring." This teacher went on to
explain that the teacher not only develops an attitude and a feeling
for his pupils, but that "he also develops an attitude towards his
subject matter. What is interesting about this is how one subtly
projects to the students one’'s own attitude towards the subject"
(Ibid).

When asked to cite an example of this, the teacher described
how he had regarded practical work at college as "time-fillers." Now
he was perceiving his own students as having adopted the same

attitude to their practical work. This has grave pedagogical

implications. That is, how many students are being turned off from
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otherwise interesting subjects, and possible areas for their
specialization, just because of their teachers’ own negative
attitude towards their subject matter?

The importance of the teacher loving his subject was also
emphasized by one Headmistress, who said, "I expect the ideal A-
Level, to be a teacher who thinks, eats, and dreams his subject, to
the extent that she is planning on her way to school, she is
noticing relevant resources wherever she is" [Tape J.HI, (9/16/92)
p. 4].

This reminded me so much of Father Greg. Croft, Mr. Les Cross
and Mr. Rob Gordon, whom I had observed using such conceived
resources effectively, during their ZIMASE in-service workshops, in
the Harare and Matebeleland Regions, respectively.

Another teacher, who also perceived teaching as helping the
students find the knowledge on their own, gave the image of the
teacher as a "guide." He said, "in the way I explain, I guide the
learning in the right direction so that the students do not get
lost" (PFI1, pp. 6-7)

When one teacher was asked how she felt about her teaching
practice, she said,

I enjoy teaching. I love the classroom because at the

end I find it rewarding when they, the students,

understand, more so that I get my tests from past exam

papers. 1 enjoy students coming back to say to me, ‘I

have passed Science’ and also seeing them at the

Varsity. I feel 1 am part of that progress (BFI, p. 9).

This teacher enjoys teaching and is rewarded when her students

show evidence of having understood what she had taught on the tests,

whose items she extracts from past final examination papers. When
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robed as to what teaching entails for her, she replied, "To teach is
to make people know some given concepts of a particular subject
matter, in our case Biology, and to make them apply this knowledge
in their daily, real-life problems and situations" (BFI, p. 10).

She then cited three instances to explain how she makes them
apply knowledge. First of all, by asking direct application
questions, for example, "How would you make the wheels of a wheel
barrow move more smoothly? What would you do to make a machine work
better?" The second way of making students apply their knowledge 1is
"through role-playing." For example, "As a village worker, what
reasons would you give to a mother for breast-feeding? What diet
would you recommend for this breast-feeding mother? Why?" Lastly,
the teacher described how she makes her students apply their
knowledge "by leading them to discover." Using the Form 4 lesson on
"Pressure"”, which I had just observed her teaching, she indicated
how she had not come up and told the class that "The deeper you go
in water, the greater the pressure becomes." Continuing she said,

Instead, I started off by asking the students to

describe the thickness of a dam wall. Some of the

students had never seen a dam wall. But those who had

gave the correct response, that it is thicker at the

bottom. Then the students were asked to explain that

observation i.e., why is the dam wall thicker at the

bottom than nearer the top. Various explanations and

reasons were given by the students. Some were correct

and others wrong. I then left them in suspense of what

was the correct answer. I told them that I had a

demonstration outside which should help us understand

how the dam walls are built (BFI, p. 10).

Outside, at the fish pond, the teacher had asked four students

to demonstrate with the classical three-holed can, filled with

water, and three students closed the holes with their fingers. The
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fourth student poured in the water from the top. On the count of
three by the teacher, the three students withdrew their fingers from
the holes simultaneously. Water spouted out to varying distances.
All the students observed that water from the bottom hole spouted
out to a farthest point away from the can. While the water through
the topmost hole fell nearest to the can.

The teacher made sure that all the students had observed this
by asking direst questions about how far water from each hole had
fallen. She guided them to explain these observations in terms of
the water pressure. Thus, she led them to conclude that the water
pressure increases with depth.

Having established this fact she went back to the original dam
wall question. All the students were now able to explain that the
bottom of the dam wall is thicker than the top because of the
increased water pressure at the increased depth of the dam. Thus,
the students were asked, first of all, to recall their own
background knowledge and then they were guided to discover the
relevant facts through the following stages of teaching and
learning.

Real-life phenomenon (the dam wall) ----- > Descriptions &
Tentative explanations (Hypotheses about the dam wall thickness
vis-a-vis its depth) ----- > Experimental Demonstration (the three-
holed-can filled with water) ----- > Observations ----- > Class
Explanations of the demonstration results ----- > Deduction/
Conclusion, i.e., Guided Discovery of the fact (water pressure

increases with depth) ----- > Application (e.g. Design a flood wall).
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In this lesson, the teacher had elicited for her students’
prior knowledge about bridges from their real-life contexts. The
demonstration which she had outside was effective, because it had
involved some of the students actively and it had facilitated the
rest of the students to make the appropriate observations, which
enabled the whole class to deduce the correct structure of dam walls
and the reasons for it. That is, the students had been led to
discover the fact that dam walls are thicker at the bottom than
nearer the top because the water pressure is more at greater depths
than nearer the surface.

This approach is in essence in agreement with another teacher's
perception of "teaching as leading students to think" (NFI, p. 17).
This is accomplished by this teacher by "creating situations for
learning." He explained that this was accomplished by "starting the
class sessions with a general question about some natural phenomenon
or situation, which is answered by first answering smaller, shorter,
and more specific sub-questions, which direct children to the idea
or process of the big picture being taught" (NFI, pp. 17-18).

Mrs. B-’'s lesson on 'water pressure’ had exemplified this
approach very well. The last teacher to be visited had two
conceptions about teaching. In the first place, the teacher
perceived teaching, "as inculcating a questioning attitude, by
asking the kids directive questions which lead students to ask
themselves similar questions. This is one of my long term goals"

(MiFI, p. 9).
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What this teacher hopes is that by modeling the habit of asking
questions i.e., the what? for what? why?, how? when? what if..? etc.
about whatever phenomenon or situation is being observed, eventually
students will also ask similar questions. Such questions encourage
the habit of wondering by the students. Wondering, formulating of
conjectures (Bruner, 1960), and asking good questions is the basis
of science. These mental skills seem to be strong during one's
childhood but they seem to get stifled as one grows older. Why
should this be so?

The second perception of teaching for this teacher was "as
developing skills of manipulation, observation, analysis, inferences
and the ability to link theory to practical" (MiFI, p. 9).

She indicated that she developed these skills through "the
setting up of practical work." She cited one such practical in which
her students had cut and exposed apple pieces under different
conditions e.g. exposed to the atmcsphere, under the water, covered
with vaseline, par-boiled, etc. This particular practical lesson was
not observed.

However, I had the opportunity of observing another practical
lesson, in which the teacher was making the students link theory to
practical, as they looked at the biostrips of the leaf, the mosquito
stomach with plasmodia and the pin mold fungus (Appendix #10). What
was particularly striking during this practical lesson was the high
degree of student involvement, through the one-on-one
teacher-student interactive dialogues. The teacher held these

dialogues with each student. over whichever biostrip that student
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happened to be working on, as the teacher came by him. She did this
throughout this whole revision lesson [Video-tape MiV (10/2/92)].
During the post-observation conference after this practical, she had
explained why she had chosen to do the revision lesson that way, "in
order to ... find out if the students have understood the work. In
the process you find, misconceptions here and there and you try to
correct them by filling in information in addition to what is in
standard textbooks" (MiFI, p. 9).

A lot of learning took place, because gaps in understanding
were identified; many misconceptions were surfaced and corrected;
and new insights were gained by the students themselves, since they
were made to look up the missing pieces on their own, before
proceeding any further, whenever they failed to answer their
teacher’s questions (Appendix #10).

A knowledge transmission mode of teaching seems to be implied
by her expression of "filling in information" as if the student was
like an empty bucket. And yet her teaching style, as observed by the
researcher and as described by her students, does not reflect this
at all. She had portraved a heuristic teaching style. Unfortunately,
no more of her teaching could be observed at the time because she
was just getting her students ready for their U6 final examinations
due in two weeks.

When the Deputy Headmaster was asked what teaching means to
him, he replied,

There are two facets to teaching, the teacher and the

student. They are interesting. The assumption is that

the teacher understands better than the learner. It is

the duty of the teacher to guide the learner to develop
an understanding (Mu.HI, p. 6).
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This Deputy Headmaster understands teaching as guiding the
learners. Recalling a debate we once had during the B.Ed. Biology
program’'s Methods Course, on "whether teaching is a science or an
art," he went on to say emphatically that

It remains with the teacher to develop strategies,

methods, and ways of getting across what I want with my

students. I should lead ... so that they discover and

find out as much as possible for themselves. I believe

in knowledge that comes out of a learning situation

rather than a teaching situation is better understood

(Mu.HI, p. 6).

The image of teaching as "leading" is consistent with that of
teaching as "guiding." But the student in this case is not just
following and learning things as given. He is being expected to
"find out as much as possible for themselves" from the "learning
situation,"” which is the responsibility of the teacher to create.
The differences between "a learning situation”" and "a teaching
situation" were explained as

A teaching situation is one where I am taking a leading

role ...at times. A learning situation is one where the

teacher creates a situation, from which the learner

starts to interact with his environment. From that

interaction, you should start to develop learning

(Ibid.).

This Deputy Headmaster is reiterating what has been described
by other teachers who regard a teacher as "a guide" and as "a
leader," who "creates situations to enable the students to interact

with his environment in order to acquire knowledge and

understanding" (BFI, p. 9 and NFI, pp. 17-18).
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SUMMARY

Thus, teaching was perceived as including "giving information;"
"guiding students to find out more information;" "developing a
positive attitude towards the subject;" facilitating and guiding
students to develop inquiry skills; making students apply their
knowledge through role-playing and by guiding them to discover;
leading students to think; inculcating a questioning attitude;
developing higher-order thinking skills e.g. analysis and making
inferences etc. No one mentioned teaching as helping students form
communities where cooperative inquiry and learning takes place; and
yet some of them (Mr. C-, Mrs. B-, Mrs. Mi- & Mr. P-) were observed
organizing the teaching and learning activities, in such a manner
that their students were learning cooperatively.

Hence, this data supports the assertion formulated that
teaching is conceived, on the one hand,.as giving information, and
on the other hand, as facilitating, guiding, and leading the
students not only to discover and apply knowledge, but also to

change their behaviors and attitudes and to develop learning skills.

giving information <---- teaching ----> facilitating
students’ conceptual
behavioral changes and
skills development

The data demonstrate that the teachers’ conceptions of teaching
and their observed teaching styles are diverse. Consistency might be
expected between a teacher's conceptions of knowledge, teaching, and

learning and his or her teaching style. But the data have revealed
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some tensions or contradictions among the teachers’' conceptions and
practices. For example, one teacher who viewed knowledge as
tentative was observed transmitting it by lecturing to his class
(Mr. D-). Another teacher who viewed knowledge as constant was
observed implementing an interactive teaching style (Mr. C-). Mr. N-
viewed teaching as "giving information" and also as "leading
students to think." But he was observed doing more of the latter.
Hence, caution is in order in interpreting the attempt here to map
the teachers along the various continua. The proposed placements are
relative, not absolute, and they should be regarded as tentative and
uncertain, because of the limited number of observations which were

made of the nine ZIMSTT A-Level Biology teachers.

CONCEPTIONS OF AN IDEAL TEACHER

When the ZIMSTT A-Level Biology teachers were asked, what the
characteristics of their ideal A-Level Biology teacher were, they
had varying conceptions. For example, one teacher perceived an ideal
A-Level Biology teacher as one who is

dedicated to his job, because, the work is far
more than the little incentives we get. A-Level
teachers are given ‘'a critical shortage area allowance’
of Zim $500 per month over and above their normal
salaries, which is not much, considering the demands of
the job. Secondly, the teacher must have lots of time
for the job. It may mean that one should exclude other
activities, in order to have enough time to do your job
properly, because of the amount of preparation required
(MFI, p. 15).

This teacher is characterizing A-Level Biology teaching demands
as not being balanced by the extra financial incentive allowances.

These allowances are given by the Ministry of Education to the
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Science and Mathematics teachers, who chose to teach A-Level
classes, instead of leaving for greener pastures in the industrial
and commercial sectors of Zimbabwe’'s economy. Hence, she
characterized her ideal A-Level teacher as one who has "dedication
for the job ... and <time ... because of the amount of preparation
required."”

These same sentiments of the need for time and dedication on
the part of the A-Level <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>