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Preface

The following collection of articles developed out of an evaluation programme
commissioned by Dr PMC Botha and overseen by Professor A. Lewy of the
University of Tel Aviv. Data collection occurred during the first half of 1990.

Although the full evaluation programme, as described by Dr Botha in the first
article, Continuous Utilization of Evaluation Feedback: The use made of evaluation in
the Centre, did not take place as a result of particular circumstances both within
the Centre and the communities served by it, a number of articles were written
based on data collected for the evaluation. These articles are published in this
collection to share with the broader INSET community the scope and approach
adopted in the work of the Centre.

During the latter half of 1990 and 1991 the focus of the Centre was narrowed to
concentrate specifically on physical science, biology and mathematics, both in
+ho context of non-formal INSET and subject based professional teacher organi-
saions. Greater conceniration has also been placed on the important role
played by the school principal on supporting teacher innovation. Despite the
change in focus the underlying philosophy and INSET model of the Centre, as
reflected in the articles in this collection, remains the ame. It is for this reason
that these articles are published.

S. HARDMAN
November 1991




Continuous Utilisation of

Evaluation Feedback:

Reflections on the use made of evaluation in the

Shell Science Centre

P M C Botha

Introduction

The operation of the Shell Science Centre is
characterised by a continual effort to improve its
programmes. Accordingly, it takes advantage of
both informal and formal feedback provided to
those who are in charge of making decisions
about the programmes.

The sources of informal feedback are the experi-
ences, view, opinions, and impressions of
various groups of programme stakeholders.
Programme planners pay attention to sponta-
neously expressed views, but they also try to
elicit comments and recommendations, which
are then critically examined. The sources of formal
feedback are small-scale evaluation studies touch-
ing on critical aspects of the Centre’s activities.

As specified in a previous report (Botha 1987:4)

(The Centre) operates as a Research and Develop-
ment Institution. The team members of the Centre
develop  instructional materials, examine the
quality of the materials and continuously improve
them, and also improve other components of the
programme such as the teaching strategies, the or-
ganisational features and the overall study climate.

After several attempts to carry out focused
studies on various aspects of the programmes
operated by the Centre (Lewy 1981; Botha 1987) a
need was felt to coordinate a series of studies to
yield comprehensive evaluative information
about the major projects of the Centre.

Such studies are designed to serve the following
aims:

Q Provide information which may lead to a bet-
ter understanding of the activities of the
Centre.

Q Review activities to identify areas in which
shortcomings exist or desired performance has
not been attained.

Q Promote decision making on alternative
courses of action.

O Identify effective courses of action and pro-
gramme components. In other words, point
out what “works”, and so to decide to con-
tinue or discontinue a particular course of
action.

Q Motivate staff members of the Centre to
examine their work critically; create an oppor-
tunity for discussing the pros and cons of
alternative courses of action.

O Present evidenc2 about the accountability of
the Centre.

QO Share information with all interested parties
viz. those in charge of similar programmes in
South Africa and other educational systems;
researchers; clientele of similar programmes
about findings whicl. may contribute to their
effectiveness.

Some of these aims are derived from the Centre’s
statement of intent of 11 May, 1989. These aims
are stated in very general terms, without being
operationally defined. In this respect the studies
carried out followed the premises of the respon-

sive evaluation approach as stated by Stake
(1985:4349):

The essential feature of the approach is a respon-
siveness to the key issues, especially those held by
people on the site. It requires a delay and conti-
nuing adaptation of evaluation goal setting and
data gathering, while the people responsible for the
evaluation become acquainted with the programme
and the evaluation context.

The studies are intended to continue the evaluation
activities carried out by the Centre during the past
years and take advantage of firdings communi-
cated in previous reports (see e.g. Botha 1987) but
while the previous studies focused on particular
well-defined aspects of current activities and pro-
gramme components, the studies contained in this
volume examine the overall fc.atures of the Inset
programmes of the Centre.

1t
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Theoretical and practical aspects
of e~aluating action programmes

The professional literature tends to emphasise the
atheoretical nature of evaluation. In contrast to re-
search, which is described as aiming to produce
knowledge, evaluation is described as aiming to
improve action. Indeed, for this reason institu-
tions in charge of social amelioration
programmes are frequently reluctant to allocate
funds for evaluation studies. Nevertheless there is
a growing awareness that evaluation cannot be
fully atheoretical, in the same way that pro-
gramme planning cannot.

Several evaluation experts have brought forward
arguments for examining theoretical aspects of
action programmes. Campbell (1979) asserts that
an understanding of social phenomena cant
rest solely on information from research; research
data are necessarily based on, and embedded in, a
complex network of implicit and interesting as-
sumptions.

Likewise Morell (1979:84)

Programmes which are designed to meet social
needs are likely to be far more complex phenomena
than one might ideally wish as a target of scientific
investigation. Researchers often have the luxury of
constraining the phenomena they study in such a
way as to simplify the conceptual issues involved in
formulating explanations. Although simplification
is a necessary element of any research investiga-
tion, evaluators are not as free to exercise such op-
tions as are many other social researchers.
Evaluation almost always involves the study of a
complex phenomenon which can be changed in only
very limited ways in order to meet the methodologi-
cal or conceptual requirements of the evaluator.
Since the phenomena which are studied by evalu-
ators cannot be simplified by any “internal” man-
ipulation, a kind of conceptual simplicity must be
imposed on the phenomena by already existing
knowledge and understanding.

In planning a comphrehensive evaluation pro-
gramme an effort was made to specify the
rationale of the programmes. In dealing with the
INSET programme, which is the major projeci of
the Centre, the conceptualisation in planning the
evaluation relied on the ideas of Eraut (1985) and
Beverley Showers, Bruce Joyce and Barrie Bennet
(1987). From the former is adopted the model
identifying four INSET paradigms (solving prob-
lems, correcting defects, supporting growth,
implementing change). This is intended to
examine the effectiveness of the Shell programme
in these four areas; from the latter the distinction
between authors’ Field-Defined issues (i.e. issues

brought up by the stakeholders of INSET pro-
grammes, like the involvement of teachers, the
initial enthusiasm for training) and Researcher-
Defined issues (such as personal characteristics of
the trainees, the content of the training, single
concept or skills versus complex teaching
strategies).

vrnerging evaluation design matched
with emerging programme design

As explained above the parameters of the evalu-
ation study have not been defined in advance,
since the target of the evaluation itself have also
adopted a flexible mode of action. The evaluation
study is intended to examine the merits and
demerits of various programmes which itself has
not adopted, a fixed pattern of action. This flexi-
bility is built into the rationale of the programme.
The details of the activities have not been set in
advance and decisions about the programme par-
ameters have been by the action committees
elected by the participants of the programme. The
members of the action committee maintain con-
tinual contact with the participants of the
programme, strive to ascertain their needs, and
forward suggestions about the content of the pro-
gramme to the staff of the Centre.

This does not mean that the programmes operate
quite without guidelines and specifications.
Rather they accord with the view of Havelock
and Huberman (1977:49) that

Openness is likely to come and go in cycles: no sys-
tem had an infinite capacity to absorb new inputs,
and having absorbed one kind of input, a system
may require a “closed period” in which it digests
the input and readjusts its internal functioning ac-
cordingly.

In our particular case the statement of intent indi-
cates possible programmec alternatives. The
suggestions of the action committee, the experi-
ence accumulated by staff members during a
particular programme session and from one
session to another, and the information obtained
from the evaluation of a particular session may
resul’ in material changes in programme details,
with the proviso that the programme continues to
conform with the mission statement.

The evaluation reports are based on data col-
lected during a period of a whole year. The
interaction between the programme and the
evaluation study during this period implies that
to some extent some guiding principles of action
research be incorporated into the design of the
study (Kemmis 1985). Nevertheless, the evalu-
ation plan has not fully adopted the principles of

8
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action rescarch. The results of the study are to be
presented as professional summaries of a descrip-
tive and evaluative nature rather than of a
personal report of a researcher of the programme.

Data used

In determining the pattern of data collection at-
tention was paid to:

Q The aim of the study

0 The resources available for the evaluation
study

O The validity of the data

Aim of study

As indicated carlicr the evaluation studies were
designed to serve multiple purposes. In addition
they are to serve the information nceds of
multiple clienteles. The principal client of the
study is the Centre’s staff in charge of planning,
developing, and implementing the programme.
The first five aims listed in the introductory sec-
tion touch upon areas of the staff’s responsibility.
Indeed the findings related to these areas will
have a bearing on their work.

The last two in the list of aims serve the informa-
tion needs of other groups, namely the body
responsible for supervising the Centre’s activities
and the educational authorities in charge of run-
ning in-service programmes and increasing their
cfficiency. Consequently, most of the information
to be collected derives from the work of the
Centre’s staff: from a critical analysis of docu-
ments produced by the staff as part of their
routine work, fror their refiective and self-evalu-
ative reports of their own work, and from a
systematic examination of written and oral exer-
cises carried out by participants of the various
courscs.

The data to be used in the study are considered
by the staff of the Centre as aacquate for answer-
ing questions relating to their interest. The
appropriatencss of the data to the needs of the
staff has been validated through analytical exam-
inations of their working schedule and by their
individual concurrence.

Resources Available

Evaluators must decide how much information to
collect within the framework of a particular
study. Decision frequently is determined by
whether the study is to be undertaken in depth
(upon a narrow field) or broadly (upon various
aspects) (Patton 1982). Given the fact that the
study is to serve multiple audiences and multiple

purposes, it scemed necessary to address the
various aspects of the programme. Nevertheless,
through careful planning of data collection, an ef-
fort was made to satisfactorily examine salient
aspects of the programme in sufficient detail. Due
to limited resources, it became necessary to re-
duce the amount of data, but without
compromisc in regard to the variety of data types
to be collected.

Full use has been made of data which were ready
to hand - with the added advantage that there
was no neced to invest resources in gathering
them. Such data include curriculum embedded
materials. This term, derived from the report on
the Individually Prescribed Instruction Pro-
gramme of LRDC of the University of Pittsburg,
(see Lindvall and Cox 1970), refers to evaluation-
relevant materials produced as an integral part of
the curriculum. A variety of handouts, routine
te st materials, records of events occurring in class,
etc. conform to this description and may serve as
an inexpensive and unobtrusive source of infor-
mation.

In contrast only a small quantity of labour-intens-
ive data were collected and observations were
kept to an absolute minimum. The decision to
minimise the expense of data collection reflects
the commitment of the Centre to a service-
oriented policy, as indicated in its mission
statement.

Validity of data

It is sufficient to demonstrate that the curriculum
embedded data have been actually related to the
routine operation of the programme. As to quali-
tative data such as interview and observation
transcripts, their validity was examined through
the technique of triangulation. Denzin (1978)
defined triangulation as an examination of the
consistency of information derived from various
sources Denzin distinguished between triangu-
lation of four types: data triangulation;
investigator triangulation; theory triangulation;
and methodological triangulation. In this study
we rely on triangulation of two types:

() Data triangulation - referring to the fact that
data were collected from various groups of
persons such as teachers, tutors, coordinators,
and school principals, whose involvement in
the programme may generate different con-
ceptions of cvents.

U Methodological triangulation - referring to
the fact that information about a single event
or occurrence was collected through various
methods, such as archival data, interview, ob-
servation.

-
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Data types

Five main data types, namely: archival data,
course embedded products, interviews, observa-
tions, test surrogates and questionnaires are used
in the evaluation.

Archival data

During the process of programme planning, devel-
opment, and utilisation a variety of documents are
produced which usually become filed in the
archives of the programme. Previously we referred
to such information sources as curriculum (or
course or programme) embedded data, ic. data
which were not created for the purpose of evalu-
ation but, since they are considered essential for
running the programme, are available anyway.

Some of these data have been routinely produced
in the past; such as attendance reports, minutes;
others have probably not - inclusion in the list of
archival data implies that such documents should
be routinely produced without regard to whether
a formal evaluation is carried out or not.

Course-embedded products

Both archival documents and course embedded
products are routine by-products of programme
processes. The archival data are limited to the
making of decisions about the content of the pro-
gramme, the preparation or selection of
instructional materials, and the determination of
some organisation characteristics of the pro-
gramme.

Data classed as category of course-embedded
products are derived from actual learning experi-
ences taking place within the framework of
various courses and from the impact of these
courses on the practice of teachers participating in
the course.

Interviews

Interviews were planned with three groups of
stakeholders of the programme: teachers, tutors,
and project coordinators. The interviews are an-
ticipated to be semi-structured.

The interview is one of the most valuable infor-
mation sources for evaluation studies of this type.
As indicated by Patton (1987) interviews provide
information about aspects of the programme
which cannot be directly observed. They help to
reveal the meaning attached by the various stake-
holders of the programme to events, and also the
opinions of people about the programme in
general and specific components in particular.
The use of probing questions in the interview
may afford information about expected reactions
to hypothetical situations which may emerge.

Observations

Observation in educational settings has a long
history. For centuries school inspectors visited
teachers to evaluate their teaching performance.
Systematic observation (observation of predeter-
mined characteristics of a lesson, producing
factual data of relatively high objectivity and
summarised by quantitative techniques) has a
history of less than a century. (Medley and Mitzel
1963). Since the beginning of the twentieth cen-
tury hundreds of systematic observation schemes
have been produced, the most important being
reproduced in the monumental work of Simon
and Boyer (1967, 1969, 1970). Onc of the best
known and most used systematic observation
scheme is Flander’s (1970) Interaction Analysis
Form. Flanders developed a technique of describ-
ing a lesson’s profile through quantitative
representation of various types of pupil/teacher
verbal interaction, like the proportion of time
devoted to answering pupils’” questions or to pro-
viding positive or negative feedback to pupils, ete.
In this study we moved away from the 80 year old
tradition of systematic observation and collected in-
formation by using the technique of systematic
observation and collected information by using the
technique of holistic observation, which lends itself
to qualitative rather than quantitative analysis.

As an instrument of observation the Narrative
Model, in which all salient events of the class are
chronologically described and the transcripts de-
scribing the class events contain time sign: (for
example, at cach ten minutes a figure is inserted
in the margin of the recorded text) signalling how
much time was devoted to a particular event
(Stallings and Mohiman 1985) is used. While this
appear to be an easy task, in fact there is a need
for meticulous training of persons carrying out
such observation.

Observations were planned to be carried out in
different settings. Particular INSET events will be
observed, and also conferences of the action com-
mittees. The first will provide information about
the quality of tutors’ work in the INSET pro-
gramme and about teachers’ interest and
participation in the lesson. The second will pro-
vide information about the effect of INSET on
teachers’ performance in their classes.

Questionnaires

There is no need to justify the practice of using
questionnaires in evaluation studies of pro-
grammes. It is a well-established tradition of the
Centre to use both multiple choice and open-
ended questionnaires at each programme event,
both of which has been intensively utilised in
studies requested in this volume.

10
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The relevance of data
types to the evaluation criteria

In the previous sections a varicty of data types to
be used in the evaluation study have been men-
tioned and in addition four types of evaluation
criteria in the service of which the data will be ap-
plied. Table 1 contains a summary about the
relevance of cach data type to the various evalu-
ation criteria.

It can be seen that interview and observation data
provide the most comprehensive evaluative infor-
mation, although probably they do not provide
the most reliable or valid evidenee about pro-
gramme effectiveness. The other data types are
more specific.

Continuous use of the evaluation findings

The evaluation study is planned in such a way
that while data collection is a continuing activity,
there is correspondingly a continuing utilisation
of the evaluation findings. Unlike evaluation
studices carried out by external professional tcams
producing evaluation results, usually only a long
time after the data collection, the collaborative na-
ture of the evaluation study carried out at the
Centre enables data to be summarised immedi-
ately after its  collection and  useful
recommendations to be made long before publi-
cation of the final report of the study.

The ongoing utilisation of data summaries is il-
lustrated in several studies contained in this
volume. Thus, for example, Hobden and Lewy
present a summary of responses to an INSET
evaluation questionnaire. The summary of that
questionnaire was carried out as an exploratory
exercise for the INSET evaluation study. The pro-
cedure described in Hobden and Lewy's article
has implications not only for selecting appropri-
ate data summary techniques but also for
improving programme activities long before the
evaluation study is completed.

' Shell Maths & Scilence Centre

REE e LRey &

Results contained in this volume should be con-
sidered as an interim report in an ongoing
process of evaluation.

The continuous utilisation of interim results is
made possible through continuous collaboration
between the project staff and those who dealt
with the evaluation, Interim data summaries pro-
vide input for staff discussions and shape the
attitudes of programme coordinators and im-
plementors to their own work.

It should be noted that the timely provision of in-
terim data summaries is facilitated by employing
an evaluator with professional experience and
knowledge, and defining his role in the Centre as
the promotion of evaluation without imposing
upon him responsibilities of programme manage-
ment.

It would be desirable to separate the responsi-
bility for running the programme and that for
running the cvaluation study. Both responsi-
bilities  arc  labour-intensive.  Programme
implementors can contribute much to the evalu-
ation study and without their help it would be
impossible to collect required data, but to expect
the programme implementor also to manage the
evaluating would incevitably lead to the neglect of
one of these responsibilities, if not both. In run-
ning cducational programmes, implementors
should always seck to improve the programme,
and this cannot be done properly if it is to be
combined with conducting the evaluation. This
separation of responsibilities may run counter to
trends prevailing in South Africa (see ¢.g. MacDo-
nald 1989), but hitherto no evidence has been
produced that these two tasks can be effectively
carried out by a single person. The Shell Science
and Mathematics Centre considers this challenge
as one of its highly important tasks for improving
the mode of its operation.

Table 1. Relevance of data to criteria Evaluation criteria
Data types [nterest Acquisition of Teaching Achievement
knowledge behaviour of students
Archival data X
Programme embedded X X X
interview X X X X
Observation X X X X
Questionnaire X X
6
i1




O

ERIC

Aruitoxt provided by Eic:

Inservice Education

fpeaddns

References

Bothe, P M C (ed.) 1987, Programmes and Projects,
Durban, Shell Science Centre.

Campbell, I> T, 1979, Qualitative Knowing in the Action
Research, New Orleans Kurt Lewin Memorial
Address, Society for the Psychological
Association, September 1.

Denzin, N K, 1978, The Research Act: A Theoretical
Introduction to Sociological Methods, 2nd edition,
New York, McGraw Hill.

Eraut, M, 1985, In-service Teacher Training, in T IH{usen
and T N Postlethwaite (eds.) International
Encyclopedia of Education. Oxford, Pergamon
Press.

Flanders, N A, 1970, Analysing Teaching Behaviour,
Massachuselts, Addison Wesley.

Iavelock, R G and IHaberman, A M, 1977, Solving
Fiducaticnal Problems: A Theory and Reality of
Innovation in Developing Countries, Paris,
Unesco.

Kemmis, S, 1985, Action Research, in T Husenand TN
Postlethwaite (eds.), International Encyclopedia of
Education, Oxford, Pergamon Press.

Lewy, A, 1981, Timeliness and Efficiency in Serial
Fvaluation Activities, Educational Evaluation and
Policy Analysis, V3:55-66.

Lindvall, CM, and Cox R, 1970 Evaluation as a Tool of
Curriculum Development: The IPI Lvaluation
Programme, Chicage, Ikand McNally.

Macdonald, A, 1989, SI:P Livaluation Review,
Johannesburg, University of Witwatersrand,
Centre for Continuing liducation.

Medley, ID M, 1985, Evaluating Teaching, Criteria for,in T
Husen and T N Postlethwaite (eds.), International
Encyclopedia of Kducation, Oxford, Pergamon
Press.

Medley, DM, and Mitzel H E, 1963, Measuring
Classroom Behaviour by Systematic (Ybservation,
in N Gage (ed.), 1 landbook of Research on
Teaching, Chicago, Rand McNally.

Morel], 11 A, 1979, I’rogrémmc Fvaluation in Social
Research, Oxford, Pergamon Press.

Patton, M Q, 1987, Hovwv to Use Qualitative Methods in
Fivaluation, Beverley Hills, Sage.

Showers, B, Joyce, B, Bennett, B, 1987, Synthesis of
Research on Staff Development: A Framework for
Future Study and a State-of the-Art Analysis,
Educational I.eadership. 45(3):77-87.

Simon, A, and Boyer E G, (ed.), 1967, 1969, 1970, Mirrors
for Behavicur: An Anthology of Classroom
ObservationInstruments, Pennysylvania,
Research for Better Schools.

Stake, R, 1985, Responsive livaluation, in T Husen and T
N Postlethwaite (eds.) International rncyclopedia
of liducation, Oxford, Pergamon Iress.

Stallings, ] A, and Mohiman, G G, 1985, Observation
Techniques, in T Husenand T N Postlethwaite
(eds.), International ncyclopedia of Education,
Oxford, Pergamon Press.

Tyler, R W, 1935, tivaluation: A Challenge to Progressive
Education, Educalional Research Bulletin,
14(1):9-16.

7

t\::




Statement of Intent of the Centre
and its Implications for Action

S Hardman

Introduction

The Shell Science Centre was established in 1985
with the aim of redressing “the educational defi-
ciencies and the lack of opportunities in a system
which has entrenched unequal and different edu-
cation for decades” (Botha 1987).

During the six years of the Centre’s existence it
has operated a number of programmes. Initially
these aimed at enriching the curriculum of se-
lected groups of students. Examples of such
programmes are the Curriculum Extension Pro-
gramme, the Matriculation Examination
Preparation Programme, and the Winter Schools
supported by the Centre.

The second major area of development was in-

service education and training (INSET), with the .

Centre emphasising a democratic rather than a
top-down approach to its programmes. The
democratic spirit of INSET programmes was em-
bodied in action committees, which assumed
responsibility for ascertaining INSET needs and
carrying out the work of planning and monitor-
ing the programmes.

Presently the Centre is concentrating on INSET,
and student programmes have been discontinued
for the time being.

To consclidate the framework of its operation the
need was felt by the Centre staff to formulate a
statement of intent. The statement contains a for-
mal declaration of the ideals which guide the
Centre and its activities (sec exhibit 1): “Rooted in
the ideals of Shell South Africa (Pty) Limited and
the Urniversity of Natal, the Centre would like to
uplift the ‘Black’ educational system in Natal to a
level which will facilitate its smooth integration
into the post-apartheid society” (Botha 1987).

The statement of intent defines the Centre as a
group of educationists with support staff and re-
sources. The values of equality of educational
opportunity and the development of the individ-
ual are promoted through affirmative action. The
focus of intervention is upon active support for
professional development and on active cooper-
ation with all involved in positive and
constructive change in the area of science and
mathematics education. The statement recognises
and supports the holistic nature of education,

while focusing on the abovementioned subjects.
Its concluding remark is a clear affirmation of the
unwavering political stance of the Trustees of the
Centre Trust: “We believe that the development
of leaders in the educational communities will
bring about change in the educational deficiencies
caused by a system that has entrenched unequal
and differentiated education.”

However, a formal document containing a concise
summary of ideas is not in itself sufficient to guide
the work of an institution. A statement may be in-
terpreted in different ways and people may differ in
their view of the best way to attain a stated goal.

In 1989 the Centre focused on activities designed
to convey the purport of the statement of intent to
people participating in the Centre’s work. Inter-
pretation of the statement and its implications for
action were accordingly discussed at the annual
conference of the Centre.

In this context it needs to be stated that the Centre
has developed “base stations” or regional units in
Newcastle, Ladysmith, Port Shepstone, KwaMbo-
nambi, and Greytown. The units are staffed by
part-time administrators. Through close cooper-
ation with local educationists, unit management
committees were established and in the months
preceding the conference action committees for
the different subjects were elected in most of the
units. The aim here was to devolve responsibility
for establishing programmes in a subject from the
Centre staff to the local subject action committees.
Thus a step towards the realisation of the state-
ment intent’s in regard to INSET as sponsored by
the Centre had been taken before the conference.

The conference delegates comprised the chairman
of the various action committees together with the
chairmen of the unit management committee and
the part-time administrators appointed to the units.

At the conference itself the statement of intent
was examined in three ways:

Q) There was a formal presentation followed by
open discussion.

Q The statement was used as a resource docu-
ment in subject programme planning sessions.

QO The responses to a questionnaire handed out
at the conference were examined.
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The conference plan

A conference has been held each year to bring
together the management committees of the
various units. The conference provides direction
for the units and clarifies the short-term goals of
the Centre.

The 1989 conference agenda was an ambitious
one in that it concentrated on realisation of the
statement of intent and entrenching the Centre as
an intervention agent.

The activities of the conference consisted of two
plenary sessions and two subject group sessions.
In the first open session the statement of intent
was presented and discussed.

Administration of the questionnaire

at the end of the conference

An evaluation questionnaire was given out to all
delegates and was collected at the end of the con-
ference.

The questionnaire provided delegates with an op-
portunity to express their thoughts about the
Centre. The questions themselves were informal
and cnabled the delegates to express themselves
freely.

The questions and responses
and the implications for the Centre

The first question examined the delegates” views
on what activities they believed should be given
priority by the Centre. The activities in the state-
ment of intent under the title “What is the focus
of the Centre’s activities?” were used as a list to
select from. The first item in the list (professional
development of teachers) was excluded as it was
hoped that the reasons given for their choices
would throw light on the delegates’s perceptions
of professional development.

The 35 choices made by the 28 respondents were
distributed as follows:

# Provision of resources (14 choices)

% Community education programmes
(10 choices)

# Curriculum development ( 7 choices)
# Communication and coordination ( 4 choices)

¥r Supporting groups involved in science and
mathematics education (no choices)

It is of interest to note that the highest number of
choices was made for the aspect most important
to the teacher in the classroom and the lowest for
activities which most probably typify the ideals of
the Centre and are professional tasks.

Respondents were also requested to justify their
preferences. Responses were found to be ex-

pressed in terms either of teacher needs or of the
teachers’ perception of the Centre. Thus in justi-
fying their selection of “provision of resources”,
“a lack of resources encourages rote learning”,
“science without a laboratory”, while others were
to the effect that “providing resources is a practi-
cal way of showing that the Centre is interested in
teachers’ effectivencss and efficiency, and out-
reach would be translated into practicality”.

A further aspect of the question is that it encour-
aged respondents to consider their response from
the standpoint of the Centre. Thus, in connection
with provision of resources, the following were
used: “improves”, “develops...”, “assists...”,
“strengthens...”.

However, of these responses justifying partici-
pants choice in this category, few answers
revealed a concept of the vision of the statement
of intent. The most revealing responses were
probably the following: “Will make the black
child competent enough to compete favourably
with anyone else - even with people from other
racial groups”, “Strengthens the teacher - gives
him added confidence and support”.

In the case of “communication and coordination
amongst different groups working in non-formal
education programmes” responses were found to
reflect a concept of vision, for example “This will
bring about effective change and understanding
thus creating mutual trust among groups”.

In summary, the delegates’ responses tend to sug-
gest that they see the Centre primarily as a
provider of resources. From the point of view of
teachers in schools experiencing a scarcity of re-
sources this is quite understandable. The
responses reveal little grasp of the viewpoint of
the Centre - that teachers are themselves change
agents in society and that the Centre secks to as-
sist them to empower themselves in their pursuit
of excellence in the classroom.

With regard to teachers’ perceptions of the ident-
ity of the Centre clearly we should consistently
put across the statement of intent as the vision of
the Centre and exercise the concepts contained
therein through workshop-type activities. It is
only once the identity of the Centre is concep-
tually defined by the clientele and internalised by
them that they will be in a position to relate to the
Centre in the manner envisaged by the Centre.

The second qucstion attempted to obtain informa-
tion from the delegates which would be useful in
determining their perception of the relation be-
tween the action committees and the Centre staff.
These responses would assist Centre staff in
identifying key tasks in working with the units.
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Responses to this question can be summarised in
terms of three categories of support for the associ-
ations by the Centre, namely provisioning,
visiting, and liaison.

In terms of provisioning the following two sug-
gestions are the most important:

Q Transport. A few respondents emphasised the
need for transport to be provided to deliver
equipment to schools and remove it from
schools: “Each unit needs to have its own
transport to reach teachers in all five units”.

Q Libraries. A larger group saw a need to de-
velop unit subject libraries and build up the
supply of teaching resources and equipment.

With regard to visiting, respondents requested
that the staff of the Centre visit their units. These
visits should “promote a free flow of information
and a relation of trust and understanding”. Many
respondents reported “a lack of both horizontal
and vertical communication”. Emphasis was
placed on meetings at unit level, with the follow-
ing five services expected from Centre staff:

O Explanation of the goals of the Centre and of
the practical application of these goals at unit
level. Respondents required Centre staff to
“provide guidelines for operation”; and that
“action committees be assisted in forming
clearly defined objectives”.

0 Evaluation and feedback on current programmes.

Q@ Assistance in problem identification and resol-
ution: “The T~ntre and its staff should plan
regular visits .0 units to give expert guidance
and get to grips with existing hindrances and
problems”.

O Assistance with conflict resolution within the
associations.

1 Information about tutors.

Most of the responses, however, were concerned

with liaison

% with departmental officials: to justify the pro-
gramme and arrange for its accommodation

#r between units and action committees: to form
ideas from seeing what others were doing.

A few respondents suggested some form of publi-
cation from the Centre as a means of providing
information and facilitating communication be-
tween the Centre and the network.

From the responses it is clear that the leadership
function of the subject coordinators is generally
accepted. The demands made on the staff by the
units fall into two groups, firstly provisioning the
units and secondly visiting and liaising, in which

Shell Maths & Sclience Centre

the role the Centre staff play in communication is
emphasised both for attaining the objectives of the
intervention programme and for the practical
functioning of the units, with special reference to
their subject committees.

The responses reveal considerable concern on the
part of respondents about their role in provision-
ing their units from the Centre. Experience,
however, has shown little initiative on the part of
unit committees motivating clearly formulated
resolutions on their perceived needs. Rather there
is a passive acceptance of equipment received.

Sccondly, respondents reveal the attitude de-
scribed by van den Berg (1987) as “teacher
pathology”, which hinders teachers from becom-
ing active change agents. As he puts it, “Teachers
are generally perceived by the authorities as the
recipients of policies determined by their masters,
and as the agents of those masters in the docile
and loyal implementation of these policies”.

Thirdly, the responses reveal considerable confu-
sion among the clientele concerning the
“ownership” of the action committees. As the
Centre staff were responsible for establishing the
committees, it is only natural for them to be per-
ceived as “belonging” to the Centre. The question of
the ownership of the committees is complicated by
the existence of departmental subject committees,
NATU subject associations, and the perceived con-
fusion arising from numerous committees made up
from the same group of teachers.

Itis clear that the concept of “intervention” needs
to be clarified among teachers, principals, and de-
partmental officials. More specific objectives need
to be mapped out so that the meaning of change
implied by the Centre’s operation is clearly
understood. Change refers to teachers’ participat-
ing in INSET adjusting from passive consumption
of INSET in a top-down model to active participa-
tion in a democratic and interactive setting.

The funding of the action committees needs to be
explained in line with this approach so as to
remove the apparent conflict between having the
programmes democratically planned at unit level
but approved by Centre staff.

The final question required respondents to record
any problems arising from the programme of the
Centre and its structure.

A summary of the responses reveal that problems
occur:

7 in the functioning of the programme
¥ between the programme and its users

¥ between the programme and the departments
of education

10
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With regard to the functioning of the programme,

the following problems are found:

# a feeling by some of the clientele that they are
not sufficiently involved in the decision-mak-
ing process

¥ perceived unfair dispersion of teaching equip-
ment

# lack of dissemination of information within
the units

% insufficient transport
% unclear policies and plans
7 unclear job description of subject committee

e

chairman -

Between the programme and its users:
7 teachers do not know what we are hoping to
achieve

¥ principals do not know what is going on

¥ part-time unit administrators are in dual em-
ployment

7 subject committees are unclear about their
function.

Problems identified between the Centre and the

departments of education are that:

% principals arc affected by staff absence
through course attendance

¢ authorities fee} threatened

7 departments do not cooperate in advertising
programmes.

In reflecting on these responses it should be borne
in mind that as our intervention programme
secks to bring about improvement and change
within the entrenched system, it might be ex-
pected to encounter nume.ous difficulties and
problems. This is the result of challenging,
through our existence, the authority patterns and
relationships of the status quo. The biggest prob-
lems are accordingly expected to arise between the
programme and its users and between the pro-
gramme staff and the departments of education.

The Centre staff consistently articulate the view
that no teachers serving the departments
“belong” to the Shell network. The view is
expressed that the opposite is truer. Once again it
appears that ecducators are uneasy with a
programme which challenges their concept of
subjective reality.

Reflection on the
major issues highlighted

In reflecting on the information provided by the
questionnaires, four issues stand out. These have
to do with identity, ownership, relationships, and
operations.

Identity

By the identify or perceived identify of an organi-
sation or an institution is meant who does what,
when, and why.

The teachers served by the Centre, as also teacher
organisations and departmental officials, have
difficulty in answering these questions for them-
selves and see the Centre as a somewhat novel
entity. Consequently the agenda of the Centrg is
perceived as unclear.

Teachers need to be informed of the existence of
teachers’ centres and the kind of work they carry
out. They probably also need to understand the
added complexity of the Shell Centre having to
take a policy stand as reflected in the statement of
intent which conflicts with that of the official edu-
cational establishment in South Africa at present.
Thus, a significant aspect of the Centre is that it
operates as a catalyst for change.

At present, intervention is aimed at assisting
teachers to take an active part in their own profes-
sional development, pasticularly through their
democratic participating in the planning and run-
ning of INSET and the freedom to associate with
teachers in other departments in the exercise of
this activity.

Nevertheless a clearer view of the identity of the
Centre needs to be projected to its clients.

Ownership

An aspect of ownership is the right to make deci-
sions concerning action or to determine long-term
and short-term policy. In the context of the Sheli
Science Centre the question is whether the pro-
grammes are “owned” by those who provide
resources or by those who use the resources. In
this regard, Thembela (1987) stresses the fun-
damental need for teachers to participate in their
own self-development. This has also been
stressed by the Centre, particularly since 1987, al-
though the context of ownership has been left
open to a larger degree than advocated by Them-
bela.

In the subject action committees initiated by the
Centre emphasis has been placed on the need for
the programmes of the Shell Science and Mathe-
matics Resource Centre Educationaf Trust to be
perceived by the teachers of the subject associ-
ations as belonging to themselves.

There has been a conflict between the pro-
grammes’ being owned by the user group and
their needing to be approved by the Centre sub-
ject coordinators while drawing teachers from
various departments. It was decided that once
programmes were registered they were “owned”
by the teachers who participate in them.

1
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Relationships

No institution can carry ou: its task in a vacuum.
An institution operates in a context in which
other organisations strive to realise ideals which
could cither reinforce or inhibit its operations.
This is especially true in education, where there
are several interested parties: parents, com-
munity, church, school, department, and teacher
organisations.

The Centie staff were aware before the conference
of the need to clarify certain relationships, includ-
ing those between subject committees and Centre
staff, and between the Centre and the depart-
ments of education and their subject committees
as well as the teacher associations of NATU. This
issue has not been clarified before the conference
although a tentative decision was made that we
needed to be cautious in negotiating around these
relationships until we have thought out a concep-
tual framework.

The question of the relation between parties in
education, with particular reference to INSET in
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South Africa, is fraught with problems and incon-
sistencies, as highlighted by Hartshorne (1987).
Hartshorne mentions that each education auth-
ority is acting independently according to its own
view of the objectives of INSET. Further, little
INSET activity is coordinated and teachers have
little say concerning their involvement.

Operation

It often happens that the best intentions of pro-
grammes fail because participants are unaware of
the mechanics of operation. This is particularly so
when staff appointments have recently been
made and the responsibility for programme pro-
posals has shifted firmly towards the clientele of
the Centre. Operational procedures needs to. be
spelled out in some form of guide for unit man-
agement as the clientele reveals a need for
constant and consistent support from the Centre-
staff at this stage of the intervention programme.
It appears that all staff need to see themselves as
facilitators of implementation.
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M C, (Compilers), Inset in South Africa - Issues
and Directions, Tops.

Vanden Berg, O 1987, INSET and Assumplions about the
Nature of Change, in Ashley, M J and Mehl, M C,
(Compilers), Inset in South Africa - Issues and
Directions, Tops.

12

17




EXHIBIT 1

The Shell Science and Mathematics
Resource Centre Educational Trust:

Statement of Intent

What is the Centre?

It is a science and mathematics educaiion re-
source Centre, created in 1985 by Shell South
Africa (Pty) Ltd and is administered by a Trust.
The Centre is autonomous and is located on the
campus of the University of Natal.

The Centre consists of a group of educationists
with support staff and resources.

What values does the Centre uphold?
QO Equality of educational opportunity

We believe in

% empowering individuals to overcome the
impediments to equality

% affirmative action
1 Development of individuals
We believe

# that individuals must take responsibility
for their own professional development

# in democratic participating of the individ-
uals

#r that ownership of programmes resides with
the participant/user and the ccmmunity in
which he/she operates

What is the focus
of the Centre’s activities?

2 Professional development of teacher, in-
cluding the managerial skills of head
teachers

¢ provision of resources

¢ curriculum development

#r supporting groups involved in science and
mathematics education

¢ communication and coordination amongst
different groups working in non-formal
education programmes

% commurity education programmes to in-
culcate a love of mathematics and science

How do we do this?

We do this through
developing innovative programmes

b4
¢ research and evaluation
#¢ provision of support and facilities
% specialist Inset courses
# consultation

e

generation of resources and helping
teachers produce their own resources

developing skills and ieadership qualities

% acting as a catalyst to promote science and
mathematics education and those other
subjects which facilitate the learning and
teaching of these subjects.

prg

Why does the Centre operate in this way?

We believe that the development of leaders in the
educational communities will bring about change
in the educational deficiencies caused by a system
that has entrenched unequal and differentiated
education.
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INSET Programmes

PHYSICAL SCIENCE

P. Hobden

Introduction

The science INSET programme is coordinated by a team consisting of two
science educators and a technical assistant. Individual INSET events are
planned by regionat action committees consisting of teacher representatives.
The science team assists the committee in adjusting requests so that the work-
shops and other activities can be implemented.

This physical science INSET report consists of a series of articles on different as-
pects of the programme. The rationale provides some idea of the aims and
purposes of the precgramme. This is followed by a descriptive report of an
INSET workshop by a centre coordinator illustrative of the more innovative
teaching methods employed. The third article, by an external evaluator provides
an observer’s perspective of the dynamics of two workshops attended. There-
after, a 3-day INSET course is evaluated for the purpose of future planning. This
report also discusses the use in evaluation of qualitative evaluation data ob-
tained from teachers and outlines the evaluation method. Finally, an article on a
supportive programme, namely the Labroratory Development Project is included.
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Physical Science INSET Rationale

P. Hobden

Purpose of the INSET Programme

The INSET programme has been planned with a
number of objectives in mind, primarily

QO improving teachers’ skills and knowledge by
providing them with an opportunity to de-
velop their understanding of basic concepts

@ meeting the needs of the matriculation system
by assisting teachers in preparing their pupils
more effectively for the examination

Q preparing teacher groups for new roles in a
changing society by developing effective
leadership skills and changing attitudes

The first objective addresses itself to shortcoming-
s in the knowledge and skills of teachers who are
underqualified or have experienced limited
teacher training. The second meets the needs of
the present examination system while the third is
more for the personal professional development
of teachers.

Assumptions

Many INSET programmes are criticised for a lack
of direction. Research indicates that programmes
based on some described conceptual model tend
to be more successful (Orlich 1987). For this rea-
son decisions were made about the INSET
courses in a planned and systematic way on the
basis of a model or set of basic assumptions about
the process of change in teacher behaviour. Or-
lich’s (1987) assumptions for an “educator centre
model” were adopted:

Q fundamental reform comes only through the
teachers, who must implement the reform

(0 teachers are unlikely to change how they teach
simply because they are told to do so

Q teachers take reform seriously only when they
define their problems, determine their needs,
and voluntarily seck help

Implementation

To ensure that there is a reasonable chance of suc-
cess, the following strategies, grouped under the
headings of organisation and content selection,
are adhered to in planning individual workshops
and activities.

The organisational strategy requires that activities
be planned as a collaborative effort on the part of

all those involved in and affected by the pro-
gramme. To this end action ccmmittees, elected
by participants in the programmes, plan the
INSET workshops assisted by staff of the centre.
Members of the teacher group volunteer to lead
sessions, giving them a chance to act not only as
learners but also as leaders. This results in greater
social cohesion and gives teachers a chance to
share their views (Showers et al. 1987). The pro-
gramme allows teachers to choose the activities in
which they wish to participate. Workshops are
voluntary. The programme includes an evaluation
component. The data collected is made available
to the committees to assist in their planning.

As far as content selection strategies are con-
cerned, INSET activities are firstly school focused,
that is they take into account conditions in
schools and the reality of current disruption of
the normal school programme. The programme
also models good teaching practice through the
application of general principles of learning. It is
considered important that teachers experience ef-
fective teaching strategies themselves, on which
to model their own classroom practice. Lastly, the
programme is not trivial and routine, but rather
ambitious and extending.

Teaching and learning strategies

As indicated above, the programme aims to pro-
vide teaching models that it is hoped teachers will
adopt. These should be innovative and not follow
the very common praciice of science teachers
(Renner 1982) of introduction to the topic or “ex-
periment” followed by an activity such as a
demonstration or verification experiment. This
would then be followed by application of knowl-
edge by answering textbook type quantitative
questions in preparation for a test. The practice of
centre workshops is based on the constructivist
view of learning (Osborne and Freyberg 1985)
which has four main steps: eliciting students’
existing ideas; providing restructuring experi-
ences; providing opportunities to apply new
ideas; and reviewing any changes in ideas.

Where centre coordinators are involved in the
teaching, the teaching method takes into account
the existing concepts of the learner. They do not
assume that knowledge is transferred intact from
the mind of the lecturer to the teachers or that the
initial ideas of teachers are easily changed to
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more useful concepts or to the “scientific view”.
Where teachers are responsible for the sessions,
they are encouraged to take into account the
above-mentioned models, although it is seen in
practice that they tend to revert to traditional
practice.

The conditions in schools are su: that teachers
must teach large classes. Consequently, the
teacher group is broken up into smaller coopera-
tive groups (Johnson and Johnson 1989). This is
seen as an effective strategy for dealing with large
classes. The following elements are encouraged
within the groups: positive interdependence;
face-to-face promotive interaction; individual ac-
countability; group evaluation; and social skills
for group interaction. Teachers are encouraged to
use this teaching technique when working in their
own classrooms. Use of this technique encourages
a sense of responsibility for the learning of col-
leagues rather than an attitude of every man for
himself.

Another activity seen as a powerful tool for learn-
ing is the construction of concept maps (Novick
1984) by participants as probes and advance or-
ganisers. Teachers are taught how to make these
graphical representations of the concepts and re-
lationships they possess. These provide them
with cvidence of their own prior meaningful
learning or a summary of learning if used at the
end of a session. Teachers are encouraged to use
this activity with pupils due to growing evidence
of its value (Ault 1985).

Practical activities are arranged for all INSET
workshops. Teachers are very anxious to do prac-
tical work. It gives them the opportunity of
becoming familiar with the practicals that they
have to demonstrate. They also believe that they
can learn effectively from these experiences. Un-
fortunately it is not clear what is being achieved
in the present circumstances by practical activities
duc to an extensive literature which questions
their role and effectiveness (Kempa 1988).

Coordinators feel that it is more the discussion
surrounding the practical and the “talking
through” of the activity that is important. Many
examination questions are practical-based and
there is a need to strengthen the connections be-
tween written problems and practical activities.
Consequently much time is allocated to post-
practical discussion even though teachers do not
always utilise the time effectively. It is also be-
lieved that there is value in repeating the same
practicals on different occasions. This enables
teachers tc become very confident of their ability
to demonstrate effectively in their classroom.

Resources and equipment are made available for

teachers to use, for example videos of practical
work that teachers should be doing. Teachers
may also borrow an OHP for the year for use in
their own classrooms. Teachers can see that we
arc offcring not crly INSET but resources to im-
plement the new learning they return to school
with. An attempt is being made to overcome the
disadvantages inherent in the education system
and create conditions for professional practice.

Programme evaluation

Each INSET event incorporates some form of
cvaluation. In some a questionnaire might be
used, in others short multiple-choice questions, in
others interviews either formal or informal. The
data collected are discussed by the Centre science
tcam and the action committees. Based on this
continuous evaluation, decisions are made for
continuing, discontinuing, or adapting aspects of
the workshops. The satisfaction expressed by
teachers in workshop activitics is considered
together with the manner in which workshop ma-
terials were used.

One aspect of the evaluatizi that requires more
follow-up is the extent to which the teachers
made use of their new learning in their own class-
rooms. Becausc involvement in all activities is
voluntary, coordinators are reluctant to visit
classrooms unless invited. Another factor inhibit-
ing school visits is the impression teachers have
of classroom observation as being “inspections”.
With the increasing confidence teachers have that
Centre staff are not linked or associated, however
tenuously, with the departmental inspectorate,
school visits will become a regular part of the pro-
gramme. The purpose will be not only for
feedback on practice but to help coach teachers in
innovative methods in their own classroom envi-
ronment, the value of which has been highlighted
by Showers et al (1987).

Long-Term Development

There are approximately 250 physical science
teachers who could be considered the primary
target of the Centre’s science INSET. Of these
about half attend more than one INSET event at
one of the six network centres in Natal/KwaZulu.
Attendance at a typical workshop in the Durban
area would be 20-25 on Friday, dropping to 15 on
Saturday. Tius represents approximately 30% of
those on the mailing list. Because the workshops
encourage small group work and practical work,
it would be difficult to cope with more partici-
pants. Consequently little is done to encourage
those who do not attend. However, every effort is
made to increase the size of the core (approxi-
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mately 8-12 teachers in each region) who attend
most sessions.

Teachers do not have an opportunity for meeting
on a regular basis other than that provided by
Centre workshops. These meetings offer oppor-
tunities for teachers to communicate and for the
dissemination of much information that would
normally be the task of an education department
advisory service. Examples of information only
accessible through these meetings to 80% of par-
ticipants are details of the examinable practicals
("64 experiments”), the format of the examination
paper, examination marking memoranda, and
trial examination papers for pupils. Consequently
the INSET programme meets crucial needs other
than those directly related to the science content
taught.

The workshops started by following a 2-year
cycle of topics to be covered. The syllabus was
new and teachers were introduced to topics in the
month before teaching it to their pupils. Since the
first cycle was completed the action committees
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“development”. The emphasis will change to
learning innovations and strategics. The attitude
that will be emphasised is one of life-long learn-
ing and professional development.

Novak, ]I, and Gowin, D.B., 1984, Learning How to
Learn, New York, Cambridge University Press.

Orlich, D.C., 1987. A Paradigm for Staff Development
Planning, in B.S. Spector, The Literature to
Inservice Science Teacher Education: Researchinto
Practice, AETS.

Osborne, R. and Freyberg, I, 1985. Learning in Science:
The Implications of Children’s Science,
Heinemann.

Showers, B. et al., 1987. Synthesis of Research on Staff
Development: A Framework for Future Study and
a State of the Art Analysis, Educational Leadership
45(3).




Descriptive Report on a Physical Science

INSET Workshop

P. Hobden

This workshop, held on 20/21 April 1990 at
University of Natal, was the third of seven
sessions planned for teachers by the Durban
physicai science action committee. Two had al-
ready been held carlier in the year and for this
workshop invitations were sent to all known
physical science teachers working in “black”
schools in Durban and surrounding areas.

The turnout for the course was a little disappoint-
ing. It was expected that approximately 25
teachers would attend. However, only 14 arrived
on Friday plus 4 others on Saturday. Besides
teachers not wanting to attend or being allowed
to atterd, two possible reasons were unrest in
schools because of pupil funerals and the teacher
protest meetings taking place on the Friday; and
the request by the action committee for the first
time for teachers not to use the hotel accommoda-
tion unless they lived outside Durban, because of
the high cost. Use of the overnight stay at the
hotel fell from an average of 18 teachers pre-
viously to only 5. Ten of the teachers who stayed
in the hotel previously did not attend on this oc-
casion. Perhaps this indicates the importance, to
some participants, of the overnight stay at the
hotel as part of the workshop.

The workshop was held as usual at the University
in Studio 2, a large workshop area, making it
possible for teachers to spread out and work in
groups. The tables were a bit large for the small
groups, but adequate especially as they could also
be used for practical work. The lunch and tea were
prepared on the outside verandah. Besides the clat-
ter of cups and saucers at certain times and noise
from the traffic, the venue was relatively quiet com-
pared to normal classroom environments.

Programme Events

The programme deviated significantly from that
planned by the action committee. The facilitator
invited to run the workshop was not available to
lead the workshop, so it was planned to have
some of the teachers from the action committee
act as leaders. However, the teachers did not ar-
rive for various reasons, one calling in briefly to
apologise as pupils had requested him to attend
the funeral of a school pupil. Consequently, as [
had previous experience of running a workshop

with the same ma‘erials, I led the group. The ma-
terials were those wused previously at a
Michaelhouse course so there was little to do ex-
cept guide the small groups as they worked
through the materials and facilitaic report-back
sessions.

On the Saturday, participants continued with the
clectricity programme. This had been anticipated
by centre coordinators, but the committec had
planned other inputs (exhibit 1), not expecting
teachers to spend so much time on the electricity
materials. None of the standard 9 teachers chose to
change from electricity to inorganic chemistry (the
section prepared specifically for them), which some
were teaching at that time at school. There was not
even enough time to attend to solving many exam-
ination-type clectricity problems, as planned.

Learning Activities

In previous workshops participants had been in-
troduced to the idea of working as cooperative
groups. They had difficulty in adapting to this
way of organising group work, in which individ-
uals were assigned roles and had to help cach
other to master the material by monitoring each
other’s learning. Despite the difficulties of “con-
sumer resistance” this workshop was continued
using this arrangement. Centre coordinators,
when working with groups, would remind par-
ticipants and encourage them to use the
cooperative strategies.

The materials (exhibit 3), designed by a researcher
(David Brookes, UDW 1989) in the field of pupil
misconception in eclectricity, required teachers to
respond to a series of simple theoretical problems
by making predictions, then followed this up
with the actual circuit constructions. In most cases
the resultant observations were in conflict with
their expected observations and thinking. After
making sense of their observations by group dis-
cussion, participating teachers had to summarise
their learning in writing, (for some sections using
concept maps) for future reference and report-
back sessions.

Teachers were asked to write down their predic-
tions, explanations and summaries in simple
terms as if they were explaining to their own

23

18




Inservice Educcation

fRcxoy

S A

pupils. This was resisted in a few cases, perhaps
because of poor English language abilities, but
most groups actually produced written explana-
tions of the phenomena studied. Some of the
report-back sessicns involved teachers debating
the correctness of certain explanations, or how to
use them at school. Teachers were for the most

part very involved in learning, with very little
time spent on input lectures. Overall the work-
shop was organised and run on constructivist
lines.

The following boxed insert is another example of
how these techniques are implemented in the
workshops.

Zuziwe Mthembu

A test and remedial exercises had been con-
structed as a tool for investigating misconceptions
(or alternative frameworks) as part of a research
project (Brand 19889).

The distractc - were some of the more common
alternative iaeas held by students extracted from
the research literature. The teachers were re-
quested to work as individuals, so that each one
could discover his or her own weaknesses. On
completing the test, a memorandum was dis-

and note their shortcomings or where their ideas
conflicted with the accepted answers.

The test scores were not collected by the coordi-
nators because teachers are hesitant about any-

may lead to an unpleasant atmosphere.

it became clear that they had not problefns in making

closed system.

The misconception held by teachers was disclosed
by listening to their explanations of situation i, which,
although the reaction was not in a closed vessel,
was to all intents and purposes a closed system be-

teachers felt that this could not be a closed system:
reactants could escape because there was no "id".
They had not considered te reaction (or medium)

tributed to each one to check their performance

one seeing their performance, a circumstance that

To provide some ideas of the steps involved in the
use of the test as a teaching strategy the treatment
of one question 'ill be described. This requires
teachers to choose the closed systems from a
choice of three options presented (exhibit 1). The
teachers discussed their responses in groups, when

decisions about situations | and Ill. in the former they
spoke of an outlet for the gas product, which could
leave the system, and were very confident that this
was open system. The same reasoning was used for
the latter situation. This was recognised as being a
closed system because there were no openings for
products or reactants to except through in the sealed
syringe. It was surmised that teachers were thinking
very much in terms of physically closed vessels for a

cause the atmosphere acted as a lid. Nearly all

Dealing with alternative conceptions of chemical equilibrium

as one which did not produce volatile products.
They were making decisions based on only one
factor - whether it was a physically closed reaction
vessel.

Teachers were directed to a page of explanatory
notes showing the importance of considering other
factors, including the idea that in open test tubes and
containers the atmosphere could act as a “id".

A number of examples with "correct” descriptions
were provided followed by 2 page of practice
examples. Once teachers had ween introduced to
this new idea, they had no trouble with the practice
example, in most cases scoring 100% on these
remedial exercises. Comments such as "l never
thought about it like that" or "Why do the textbooks
not say this?" were common when discussing this
concept with the groups.

The effectiveness of using this technique of
multiple-choice questions with distractors repre-
senting common alternative conceptions is evi-
dent. The technique makes teachers aware at an
early stage that their ideas do not match those
commonly considered correct in “school science”
(they get the answers wrong!). They are quickly fo-
cused onto their own ideas, which are causing
conflict. When exposed to reasonable alternatives,
they readily adopt the new idea and learn to apply
it fluently in new situations.If the strategy had not
been used, teachers might have been brought to
positions where their alternative concept could
block or inarfere with further meaningful learning.
Because a prepared instrument was used covering
most of the commonly found alternative concepts,
together with remedial exercises, teachers were
able in most cases to resolve conflict quickly and
continue with further meaningful learning.

References

Brand, M., 1989. Diagnosis and self-remediation of
erroneous concepls in chemical equilibrium by
student-teachers at the University of
Witwatersrand. Unpublished MSc thesis, York.
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QUESTION 11

Which of the following reactions is/are occuring in a closed system

MCE) ¢ HaPe(em) ==
N HSO, () + HK (3)

I) The production of hydrogen
chloride gas, using the apparatus

in the sketch, from salt and dichromate ions.

1.CrO Tag) + 2! @r) )
GOy ¢« AHO

I') The reaction, in a test tube,
of chromate ions in acid to form

N 9q) <2 ba,(a)

11} The reaction, in a sealed gas
syringe, of NO2 to form N202.

sulphuric acid.
A)lonly B) 1l only C) 1 &1l only D)l &lllonly E) L&
Exhibit1. A multiple choice question on confused most, never mind their pupils learning

closed and open systems

The level of participation was pleasing. The use of
cooperative groups meant that more teachers
were actively involved in personal learning and
acting as peer tutors, as opposed to some INSET
events, where they spend most of the time listen-
ing to tutors or watching colleagues do the work.

Many discussions between group members were
animated, and when predictions did riot materialise
the participants were very interested in working out
rational arguments. Some, who were not that persist-
ent or more used to other INSET methods, tried to
get tutors to give answers, but this was resisted until
an answer or prediction has been attempted and
written down by the group members.

Critical Review

Overall the course was a success. It was unfortu-
nate that more teachers were not present. The
sustained manner in which the teachers inter-
acted was most pleasing. Possibly many had
never appreciated till then how much “thinking
and talking through” was required to gain under-
standing of basic concepts. It was hoped that they
would now allow their pupils the same oppor-
tunity that they had experienced.

The apparent lack of basic knowledge - or rather
ability to verbalise their knowledge - was a dis-
turbing factor. Teachers had great difficulty in
giving a simple explanations for some events, for
example that with two bulbs 1 & 2 in series, when
3 was added in parallel to 2, 1 got brighter against
all their predictions! (Exhibit 3) The language they
used to explain many phenomena would have

science in a second language. For this reason and the
lessons of previous expcrience emphasis was placed
on making tcachers write down their explanations.
This was seen as a stage in the process of learning in
which teachers could see their contradictions in writ-
ing, aind omissions could be challenged and teachers
made to think again.

it was felt that workshop materials needed to be
revised to allow future workshops to flow more
smoothly. They required some form of introduc-
tion which would let the learner know “where
they will be going”, followed at the end of each
scction by an opportunity to bring together tho
results of the last few questions aid make a sum-
mary. It was felt at times that tcachers had
answered the questions but not made the links re-
quired to previous learning or for future learning.

There were problems with some of the practicals as-
sociated with Joule’s law. The equipment was not
identical to that mentioned in the instructions and
when teachers attempted the practical, they could
not obtain a full set of readings and a rheostat burnt
out. This was an unfortunate mistake on the part of
the coordinators, as everything should be done to
avoid reinforcing the impression held by some
teachers that it is difficult to get “pracs to work”.

It has already been observed that this workshop
was a repetition of some sections of topics previous
studied: this workshop was also done in 1989, then
at Michacelhouse in January 1990. From the level of
understanding evident from the teachers’ questions
and discussions, there is still a need to repeat this
section albeit in a different form or with another ap-
proach to give teachers further opportunities to
practise and reinforce understanding.

1
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Programme for Physlcal Sclence Inset 20 - 21 April 1990

FRIDAY: 20 April
88h30 - 09h00 Registration
09h00 - 10h00 Work Energy Power problem-solving Rodger / Bekela / Patricia
10h00 - 10h15 Tea
10h15- 12h30 Electricity Michael / Thularii
12h30 - 13h00 Lunch
13h00 - 15h00 Electricity
SATURDAY: 21 April
08h30 - 10h00 Electricity Cont Thulani { Thaboni / Mrs Msimang
10h00 - 10h15 Tea
10h15- 11h00 Problem - solving
11h00 - 12h30 Graphs of motion Thulani
12h30 - 13h00 Lunch
OR
08H30 - 12H30 Sulphur and its compounds
Experiments Zuziwe / Paul

Exhibit 2.The planned programme

2.2 PARTS OF A CIRCUIT AND THE WHOLE CIRCUIT

One of the hardest things to learn in the study of circuits is that a change in one
part may affect all the rest of a circuit.

To illustrate this point two situations have bee given to you to investigate. The
first is set as a problem, where you have to predict what will happen and then
test the prediction and explain what happens. The secord is a simple practical,

which, however, needs careful measurement to make sure everything is clearly
seen and understood.

PROBLEM

Use two cells in series as a source and connect the circuit as first shown. The
bulbs used are all similar. What will happen when bulb 3 is connected in parallel
with bulb 2 as shown?

. @‘ (9 2 - to .. @' (LS -

Explain what happens, including any difference between your predictions and
what actually happens. Use the space below to record your decisions.,

Exhibit 3.Extract from workshop materials




Observation of Physical Science Workshops

E. Russell

Introduction

This evaluation study of the physical science
workshops of the Shell Centre was based on ob-
serving the whole process of two 2-day INSET
occasions. Both INSET workshops were con-
ducted on two consecutive days (Friday and
Saturday). The study days were divided into sev-
eral uninterrupted sequences which are referred
to here as “sessions”.

The observer kept a narrative record of events
(Stalling and Mohlman 1985) and these records
served as a basis for summaries of the workshops.

The recordings of each session were analysed ac-
cording to tie proportion of time taken up by
seat-work (where particizants sat and worked on
tasks at a table, either individually or in groups),
time used for expository teaching, the use made
of teaching aids (overhead projectors, demonstra-
tion apparatus, written handout material), the
number of questions and requests for feedback to
the group by the coordinator and other facilita-
tors, responses by the attending teachers to
questions directed at them, the number of ques-
tions raised by teachers, the coordinator’s (and
facilitator’s) efforts to “model” effective teaching
behaviour, instances of monitoring and correcting
the work of participants by the coordinator (and
facilitators), the frequency of use made of the “peer-
help” system and whether this was elicited or
spontaneous, instances of advice or warnings orig-
inating from the coordinator (facilitators) and from
participants, periods of unorganised time during
. which no planned activity occurred, appeals for
help from participants, use made of delegation,
instances of summarisation and consolidation by
the coordinator or facilitators, and any other out-
standing characteristics of the sessions (use of
humour etc.).

A summary based on the analysis of each of the
sessions of the workshop was then prepared. Im-
portant trends within these summaries were
noted, and an overview covering the whole work-
shop presented.

What follows are the overviews of the two physi-
cal science workshops (on 13- 14 October 1989,
and 20 - 21 April 1990) and combined impression
of both physical scicnce workshops, together with
recommendations.

Physical Science Workshop:
13 and 14 October 1989

The workshop was held in the Arts Studio on
Level 2 of the Dennis Shepstone Building on the
Durban campus of the University of Natal.

In all, the workshop was made up of five
sessions. Only for the first of these did the coordi-
nator act as the facilitator. Even this session was
opened by two of the five physical sciense action
committee members. Sessions 2 and 5 were facili-
tated by four action committee members. One of
the action committee members facilitated in full,
but during sessions 2 and 4 he shared this role
with two other action committee members. It was
noticeable that he was the most effective of the ac-
tion committee member facilitators.

A total of 18 teachers attending the workshop. Ex-
pository teaching occupied nearly 40% of the time
and seat-work approximately 25%. Slightly more
time was spent in debate than on seat-work. This
bias towards expository teaching was most no-
ticeable during the session in which the
coordinator was acting as facilitator. It should be
borne in mind, though that he was preparing the
ground for the later, more participative, sessions
of the workshop.

Some of the facilitators (notably the coordinator
and the action committee member who facilitates
three of the sessions) stressed the process in-
volved in tackling the problems, while others
(particularly the action committee member who
started facilitating the second session) appeared
more interested in covering the ground they had
set for themselves. The coordinator’s emphasis on
teaching ways to solve the problems, rather than
merely the answers to the problems, was con-
veyed in his statements while engaged in
expository teaching.

The approach of the Centre’s coordinator was to
remain largely in the background and not to
dominate the proceedings himself. In this way he
encouraged a high level of involvement of the
part of the action committee facilitators. Where
appropriate he did intervene, but usually with
stimulating questions rather than dogmatic state-
ments. In this way the approach employed by the
coordinator did provide a positive role model for
teachers to emulate.

Much use was made of the overhead projector
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and photocopied and other graphic materials.
The action committee facilitators seemed to
struggle to usc the equipment and materials ap-
propriately. Seemingly this was due to their lack
of experience in using equipment of this type.

It was clear that the participating teachers inter-
acted more casily with facilitators who were
relaxed and confident. Over-assertive or defens-
ive behaviour on the part of a facilitator tended to
result in one or two other teachers becoming en-
gaged in a debate with the facilitator to the
exclusion of others, who either chatted or looked
uncomfortable. Seldom was any resolution
achieved to these debates, and participants ap-
peared confused by them.

The teachers attending the programme appeared
defensive about their abilities. They did not read-
ily respond to questions from facilitators and a
resistance to clearly writing down their answers
was evident. This reticence appeared less evident
when people worked in groups, where no indi-
vidual could feel personally “foolish” or
inadequate. During this workshop the groups
were self-formed and tended to be small and
have little cohesion. In a sense this workshop was
probably atypical of the physical science work-
shops in general. It took place just before the
end-of-the-year examinations. Teachers  and
pupils were under tremendous pressure. The ac-
tion committee had planned a fairly specific
agenda that they wished to get through. The
whole workshop was fairly strictly goal-orien-
tated. This may have been duc to the fact that the
schools were in uproar and teachers were subject
to extreme environmental handicaps stemming
from the violence and the breakdown in school
discipline. While these factors are bound to have
exercised considerable restraints upon the
teachers, they are probably fast becoming the
norm, and are likely to continue in the immediate
future. During this workshop the peer-help sys-
tem occurred spontaneously. People moved to
seek help and offer advice.

Physical Science Workshop:
20 and 21 April 1990

The workshop took place at the same venue as the
other. Twenty teachers in all attended the work-
shop, although at no stage were all twenty present
at the same time. At the start of the second day of
the workshop six people from the first day were
missing and three who had not attended the open-
ing day joined the workshop. The entrance and
exits of teacher provided both a disruption and
problems of continuity. The workshop lasted ap-
proximately six and a half hours in total.

In contrast with the earlier workshop observed in
1989, the bulk of the time of this workshop was
taken up with seat-work. Most of this revolved
around the manipulation of electrical circuit dem-
onstration apparatus by groups of teachers
attempting to answer pre-set questions. The
groups tended to be more cohesive than they had
been in the carlier workshop. This might stem
from the fact that they were generally slightly
larger and thus took on a true group dynamic,
and from the demonstration apparatus serving as
a focus for the people in the group. Participants
did move from one group to another. This some-
times resulted in passionate debate and seemed
to stimulate the groups. Movement between
groups is positive if it occurs for a short exchange
of ideas, but small groups run the risk of disinte-
grating.

The coordinator acted as facilitator for almost all
of the workshop. He was assisted by one other
Centre staff member and an associate of the
Centre. He delegated authority for certain
(mainly procedural) functions to a dominant ac-
tion committee member. Conscious use was made
of the peer-help system by the Shell Centre coor-
dinator. He at times specifically requested an
action committee member to assist others. Inci-
dents of peer help also occurred spontancously.
The one action committec member was very
dominant and tended to enforce his perceptions
upon others. This certainly appeared to have an
inhibitory effect on most of the other participants
and brought out counter-assertiveness in a few
other action committee members.

The open sessions involving everyone at the
workshop appeared to be too inhibiting a setting
for people to be prepared to make a mistake.
Most members tended to keep quiet in these open
sessions, but were quite happy to ask the facilita-
tor, or some other member, for assistance when in

a group.

Continuity problems were caused by people not
attending all the sessions, arriving late or leaving
carly. Informal periods like tea-time provide
people with a chance to socialise. This could be
important in reducing their levels of tension and
defensiveness, and encouraging easier sharing of
problems.

Resistance to making written predictions and

* writing down answers was again apparent. The

participants did not appear to be confident in
their knowledge of the subject. Participants ap-
peared confused by the language used in the
questions. They were not comfortable with the
terminology and appeared to struggle with work-
ing out exactly what was required of them. The
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coordinator’s use of analogy (in this case the traf-
fic on the road in town) appeared to assist in
conveying a principle. A tendency for debates to
get side-tracked was evident. The debates usually
only involved a few of the teachers and did not
appear very functional. Most of those present ap-
peared to lose interest in the debates fairly
quickly and secemed to want to press on with the
programme. The debates thus tended to degener-
ate into two-way, or at best three-way affairs,
with the others as uninterested onlookers.

The Shell coordinator’s approach provided a
model of effective teacixing behaviour for the
teachers. He encouraged all present to become in-
volved, chided members of one group for not
ensuring that all group members were au fait
with what they were doing (getting left behind),
insisted that the teachers clearly record their pre-
dictions and answers, and checked that the
equipment was sound and standardised. He also
summarised proceedings and consolidated pro-
gress. He provided a framework for
conceptualising the process of problem-solving,
demonstrated how to use it, and then got partici-
pants to try it themselves.

General characterisitic of the Physical
Science Workshop and recommendations

During the two workshops a tension between the
coordinator’s approach, which emphasised
methods of teaching in the class, and the pref-
erences of teachers and facilitators, which was to
study subject-matter-related contents, was evi-
dent. To cope with this tension it seems desirable
to separate these two, despite common wisdom to
the contrary. Modelling good facilitation is appro-
priate but it is time consuming and may interfere
with content coverage. The workshop fell unconi-
fortably between the two needs.

It is recommended that action committec members
be trained more in the methods of teaching. This may
be done by using roleplay exercises. They could then
practise what they have learnt in the workshops.

The facilitators of the physical science workshops
have been consciously careful to use resource ma-
terials that should be commonly available to
teachers in their schools. To this énd the workshops
are located in an arts studio rather than a prepared,
equipped laboratory. Notwithstanding this attempt,
several teachers complained that their schools did
not even have these basic materials. This problem
appeared to be most acute with some teachers at
KwaZulu schools which are not electrifiea.

The discrepancy between the resources that the
Centre uses in the workshops and what is available

to some of the teachers in their working environ-
ment can be demoralising. In planning INSET
workshops one should consider the fact that the
teachers are already faced with coping with other
substantial differences between study conditions
at workshops and the “real life” classroom. (Note 1)

The most pressing problem in this regard appears
to be the very large class size. Breaking the class
into groups would appear to be one way that the
teachers could overcome the problem. To this end
teachers should benefit from more training in ef-
fective group work. Having the teachers work in
groups is important, but the coordinator (or facili-
tator) should press even more vigorously for
written answers from cach group. The observa-
tion revealed that teachers are very defensive and
resist committing themselves. They do not like to
give written or firm answers to questions set. This
appears to stem from their insecurity and a lack of
confidence in their own abilities. The more compe-
tent teachers did not appear as threatened as their
less-competent colleagues. Teachers appeared
anxious to avoid being ‘caught out’ or exposed.

During the workshops, topics related to methods
of teaching were dealt with mainly through expo-
sitory teaching, while the seat-work was confined
largely to content topics. It seems, however, that
more emphasis could be given to the methods
topics while in the seat-work setting. It appears
that this effort has been made in the past, al-
though it was not evident in the two workshops
reported on here, and it appears that it could bear
frequent repetition. Teachers appeared to gain
much insight from the practical work covered.
This was particularly true of the period spent
manipulating the electrical circuit apparatus.

The action committee facilitators seemed to
struggle to use the equipment and materials effec-
tively. Action committee members could thus
benefit from training in the use of educational
ntedia. The Centre does make equipment (includ-
ing overhead projectors) available to teachers
who partdcipate in their workshop programme.
Few of the teachers appear to make use of this fa-
cility, and some are limited in their ability to do
o by the fact that their schools are not electrified
(mainly KwaZulu).

It was noted earlier that self-formed groups dur-
ing the first workshop tended to lack cohesion. It
might well be that matching people in working
groups would be more productive.

Note 1. The Centre makes available multiple sets of the
physics apparatus used in workshops for [oan by
teachers. Unfortunately not all teachers make use of these
resources.

-
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Evaluating a 3-Day INSET Programme in
Physical Science and Using Qualitative
Data for Evaluating INSET Activities

P. Hobden & A. Lewy

Introduction

A 3-day INSET course for physical science
teachers, one in a series, was held in June 1989. At
the end of the INSET session an open-ended
questionnaire was administered to the partici-
pants with the aim of evaluating the course. Some
of the participants had participated in other
INSET activities of the Centre in the past. Fifty-
three teachers answered the questionnaire.

The questionnaire contained the following four
questions:

1. Whatdid you enjoy most about the course?
2. Whatdid you enjoy least about the course?

3. The aim of this course was to give teachers
techniques for teaching their pupils how to
solve exam problems.

Was ita successful course?

4. If you come to another course, what would
you like to do on that course?

This article divided into two main parts, sum-
marises participants’ views of the course. The first
part is a summary report of the teachers re-
sponses used for evaluation purposes. The second
part describes how this summary report was pre-
pared from the original teacher responses.

The summary of the responses is undertaken to:

#r provide information for organisers of INSET
activities that may contribute to the improve-
ment of their programmes;

o

illustrate and discuss the method of preparing
a summary of an open-ended questionnaire;

s

examine the effectiveness of using open-ended
questions for evaluating the INSET and find
ways of increasing their informational value.

PART A

Summary of the Responses in
Aid of Improving INSET
Programmes

The responses are analysed in terms of course
content, course methods, pupils’ needs, mutual
support, technical arrangements, and preferences
for future INSET sessions.

Analysis of comments

Content

Most comments concerned the content of the
course. The comments could be classified as indi-
cating enjoyable activitics, the success of the
course, or drawbacks of the course.

The responses indicated that both cognitive and
affective gains were derived from the course. Re-
spondents felt that they gained knowledge: “the
course helped us to develop strategies for solving
problems”, “clarified concepts”, or “eliminated
misconceptions”. Much importance was at-
tributed to practical work, and one respondent
wrote that “it is not easy to me since I learnt the-
orctically. The handout helps to recall what we
learnt in the course”. The importance of practical
work is explained by the fact that outside the
INSET framework teachers do not have resources
for carrying out practical work. The affective gain
is evident in reference to “gaining confidence”.

Respondents indicated those content elements
which were successfully taught in the course:
chemical equilibrium, vectors, charts, electricity,
etc. Electricity reccived mixed ratings. Some
found it satisfactory, others rated it “not bad”,
and still others as weak, at least in comparison to
other parts of the course. One component of the
programme attracted only negative comments.
This was the exercise in which papers were cut.
(Questions from past examination papers were
cut out and sorted into similar types). Many re-
spondents considered this a waste of time.

Criticism was voiced about repetition (“redun-
dancy”). “The course concentrated on one theme
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for three days. It was redundant. What applied in
the first day to physics was repeated the same
day for chemistry,” wrote one of the responderits.

Methods of Instruction

Respondents’ reference to methods of instruction
referred mainly to the course methods themselves
and sezondarily to teaching skills thereby ac-
quired.

“It was well organised”, “We enjoyed the video
presentation” are examples of general reactions to
this aspect of the programme. Numerous remarks
referred to the opportunity for discussing prob-
lems with other teachers, but comment of this
type will be treated separately under the heading
of “mutual support”. Praise was given for “the
way in which teachers were involved in the actual
running of the couse”, although no information is
provided about the particular nature of this invol-
vement. Participants enjoyed the “freedom to
voice problems” and “open discussions and solv-
ing scientific problems”. Studying examination
papers was described as a useful learning activity.

On the negative side the diversity or heteroge-
neity of the study group was mentioned. A
related problem was the integration of new
teachers into the study group. Those who had not
attended previous meetings “asked too much”,
and meeting their needs meant a waste of time for
those who attended regularly.

One of the most interesting problems en-
countered in the course concerned the highlight
of the session, namely the lecture on the first day
of the programme. Although this lecture was
mentioned as the most fascinating event of the
course, it raised high expectations and sct a stand-
ard which other learning activities failed to equal.

Pupils’ Needs

Since the chief purpose of INSET activities is to
help teachers meet the nceds of their pupils, it
was of interest to seec what teachers mentioned
about this issue.

Most such references concerned dealing with
examinations. One also encounters remarks re-
lated to the process of learning: “Making us
actually think about the thought process a child
goes through when solving questions will help us
simplify things when we teach,” wrote one
teacher; another said ”I still believe that if one
gives pupils well-organised knowledge on a par-
ticular topic this will help them to understand.
And if one understands something one will be
able to answer all questions under that topic”.

Mutual Support

An important function of INSET programmes is
to bring teachers together for them to meet, share
professional experiences, and support each 6ther
in dealing with difficulties encountered in their
professional work. '

The contribution of INSET programmes to this
professional need is strongly acknowledged by
several teachers. Teachers mentioned the import-
ance of meeting teachers from other places. One
teacher valued the opportunity for correcting
flaws in one’s work by discussing and working
methods with other teachers.

Technical Arrangements

Technical aspects of programmes usually attracts
more negative comments than positive ones. Par-
ticipants overlook the work invested in preparing
an INSET event and take it for granted that every-
thing should run smoothly. Only problems come
to the fore.

The formal dinner was praised by one of the par-
ticipants. Another voiced appreciation of the
hospitality and everything that the Shell Science
Centre did for the teachers. But many comments
in this category noted failures to provide adequ-
ate accommodation. The perennial complaints
about transport were not missing from the list
this time either, but the villain of the piece was
the weather. Tea had not been served on time, the
rooms were cold, and of course time was short.
These comments on external forces are balanced
by remarks on bad behaviour by teachers, al-
though without details being given.

Preferences for Future INSET sessions
Respondents listed a great variety of things they
wanted to see in future events. These touched on
mental operations, particular syllabus topics,
course organisation, instruction methods, relation
between participants, handout distributed, etc.

Such a highly diverse list cannot serve as the sole
basis for future planning. The list should be
treated as an inventory of perceived needs. Pro-
gramme planners have to select from the list, and
the selection should be based on prevailing trends
in science education, and perceptions and prin-
ciples shared by the programme planners also,
and finally on the experience accumulated from
previous INSET programmes.

It should be kept in r..ind that teachers are exam-
minded, wish to participate actively in the
programme through discussion, prefer doing
practical work which they cannot carry out in
their own schools, and like to receive handouts
and summaries which cnable them to review
topics which have been treated in the course.
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Summary and Recommendations

A four-item open-ended questionnaire was ad-
ministered to the participants of a 3-day INSET
session in June 1989. Fifty-three persons rc-
sponded to the questionnaire, and from this
approximately 120 different statements were col-
lected and analysed.

The question of what syllabus topics should be
dealt with in the future produced a long and
diverse list: vectors, equilibrium, static electricity,
redox reaction, light, etc. This list cannot serve as
the sole basis of planning courses. The responses
suggest the need to find an acceptable balance be-
tween the conflicting demands of breadth and
depth. There is also a need to formulate a policy
statement, to be disseminated to participants of
courses, setting out the principles which guided
the planners in designing the programme.

There was more consensus on course methods.
One of the suggestions may well be followed in
deciding how much time should bk allocated to
lecturing and how much to non-expository proce-
dures such as group discussion, experimentation,
etc. Consideration should also be given to another
suggestion, in this case for creating learning acti-
vities which link together the various aspects of a
particular topic: theoretical exposition, experi-
ments, and practical work. Other
recommendations worth considering are examin-
ation-related exercises, analysis of previous exam
questions, handouts (pamphlets) containing
solved problems, and videos of lessons carried
out by teachers in their classes and written criti-
cism of the lessons by peers.

As has been mentioned, one of the lectures had
great appeal for the majority of the respondents.
This lecture served to open the course and in so
doing set a standard. Clearly it is desirable to in-
vite eminent lecturers to open the course, but
then the programme should also utilise this open-
ing lesson. Such lectures should be made a topic
for discussion, interpretation, etc. and some of the
other lessons should build on this introduction. If
the lecture does not fit in with the remainder of
the course, then it may be better to use it as a con-
cluding session.

The matter of cutting and sorting examination
questions requires serious examination. The criti-
cism voiced against this activity by numerous
respondents suggests that, in its present form,
this exercise and similar ones should be disconti-
nued in forthcoming cycles.

The issue of mutual support was strongly empha-
sised in the responses, and it deserves further
attention. It would be a useful service for the

community of teachers if, with the help of the ac-
tion committee, some activities can be planned to
promote the mutual support of teachers outside
the framework of the Shell Science Centre’s for-
mal INSET sessions as well.

PARTB
Preparing a Summary of Re-
sponses to Open-ended Ques-

tionnaire Items

The data collected for this evaluation of a 3-day
INSET programme consisted of responses to a
single four-item questionnaire filled out by the re-
spondent during less than an hour. This is not
typical of programme evaluation studies, which
usually deal with programmes of longer duration
and are based on more complex sets of data.
Nevertheless such focused studies are important
when institutions engaged in operating pro-
grammes in recurring cycles want to gather
feedback continuously on short components of
their overall operation (Lewy 1981). In this sec-
tion we deal with summarising open-ended
responses in an atheoretical way but based on
common-sense arguments. A systematic ap-
proach based on a particular conception of the
change process was worked out by Newlove and
Hall (1976). An adaption of that model to the
unique situation of a short INSET programme in
science teaching is described by Hall and Loucks
(1979) and Constable and Long (1988).

The preparation of the summary report consists
of three stages: reading the responses; classifying
the ideas; summarising the evaluative statements.

Stage One: Reading the Responses

The first step in summarising responses to open-
ended questions is to read the responsecs. The
reading should be done by the person who is
going to write the summary. (In this instance the
evaluator does not have the privilege of transfer-
ring this job to an assistant!) In multiple-choice
responses coding and computer analysis of the re
sponses ate almost clerical work which can be
done by semi-trained persons; in the analysis of
open-ended responses the reading of the re-
sponses is a professional task, and the quality of
the work at this stage largely determines the
merit of the whole evaluation study.

The reading should proceed according to the se-
quence of the questions. First one reads all the
responses to onc particular question, then all
those of the next question. It is not practical to
read through the responses to all questions of a
single response sheet.
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The reader identifies the ideas contained in the re-
sponses and prepares a list of these ideas. There is
no need to record the ideas from the response
sheet verbatim, although frequently a verbatim
record may more faithfully communicate an idea
than a brief summary. The reading and the recor-
ding of ideas continue, generating new ideas. It is
worthwhile to record several different ex-
pressions of the same idea. Sometimes stylistic
differences represent more than different linguis-
tic habits.

After a certain amount of reading it may happen
that nothing new emerges. All remarks become
repetitions of what has already been said. This is
the sign that there is no need to continue reading.
The repertoire of ideas generated by the respond-
ents has become exhausted. The records prepared
during the reading of the responses to the INSET
questionnaire are presented separately for each
question in the appendix.

Stage two: Classifying the Ideas

The second stage starts with reading the list of
ideas compiled in the previous stage, and trying
to classify them.

This is a task which requires ingenuity and crea-
tive thinking. Since those who carry out the
evaluation are usually familiar with the aim of the
evaluation they may be guided by some precon-
ceptions about the categorisation of the ideas.
This is a distracting factor, since the model of
classification proposed may reflect the personal
bias of the evaluator, but it is unav ..dable. In fact,
no one can classify statements without being fam-
iliar with the topic dealt with in the statement.
There are factual constraints to personal biases.
The statements should fit into the classification
scheme. They need to be uniquely assigned to a
category and all items should be contained in one
of the categories. Of course one should not de-
mand a perfect fit between the data (i.e. the
statements) and the classification scheme and it is
permissible for some items to be on the borderline
of several categories or cven outside all ca-
tegories. But the majority of statements need to be
classifiable according to the categories of the sug-
gested scheme.

One could try to establish the validity of a model
through consensus between experts. At least two
experts could examine the list of ideas and sug-
gest classification schemes. Congruence or partial
congruence among experts may constitute va-
lidity, but a compromise achieved among experts
is also a satisfactory basis for accepting a model.
In practice, however, it is the evaluator, most
likely a single person, who selects or creates the
model of classification.

Shell Maths & Science Centre

Usually the responses to each question of the
questionnaire are examined separately, and a sep-
arate model developed for responses to each
question. In our particular case, one finds inter-
pretation of the ideas listed in various sections,
and it seems that a single classification scheme
may serve for the responses to all four questions.

In reviewing the ideas in the four lists the follow-
ing categories were distinguished: selection of
content units or content coverage; the method of
instruction; the needs of pupils; mutual support
of teachers; and technical features of the course.

This list of categories is by no means original, nor
is it novel. But it seems to fit the data. It is remi-
niscent of models, appearing in rescarch literature
for evaluating teaching. Thus, for example, Med-
ley (1985) mentions three criteria for evaluating
teaching effectiveness: satisfaction with the teach-
ing by those who are taught; teaching behaviour
of the teacher; and knowledge acquired by the

pupils.

In the model suggested above one may recognise
the distinction made also by Medley between the
points of view of teachers and their pupils. But
the classification scheme suggested here is not
derived from Medley’s or any other model. It
derives from a “common-sense” examination of
statements, and quite likely a scheme of this type
can be suggested by readers without knowledge
or experience of model construction.

In many cases evaluators can rely on a readily
available model which serves their purposes, but
in most cases they will be better off using their
own model cr adapting an existing model to their
needs.

After deciding on the model to use, one may
examine the completeness of the model and ask
whether it deals with all important aspect of the
programme under evaluation. Are any important
features of the programme not mentioned in the
responses to the questionnaire items? Are any ca-
tegories too large? One may decide to split a
category into two main categories. A third ques-
tion which may arise is the relative emphasis put
by the respondents on aspects of the programme
and the importance for the evaluators or the pro-
gramme planners of these aspects of the
programme.

The final list of categories affords an outline for
reporting the results of the evaluation. The key-
words appearing in the classification model will
scrve as subheadings in the evaluation report.

C‘J
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Stage Three: Summarising
the Evaluative Statements
The third stage entails a third reading of the com-
ments and at this time the purpose of the reading
is twofold: clustering the ideas according to the
categories specified in the scheme, and identif-

ying similarities and differences among
statements within a single category for creating a
qualitative summary of the ideas, and for formu-
lating evaluative statements.

One way of organising the report is to deal separ-
ately with each question. The items of the
questionnaire are used as major headings for the
report. Secondary headings for the subsections of
the report would be the keywords of the classifi-
cation scheme, which may be identical for all
questions or for a group of questions, or it differs
for each particular question.

Using the questions as an organisational principle
for the report is recommended whenever the
questionnaire has a small number of items (not
more than 4-6 items), and each of them deals with
a different aspect of the target of the evaluation.
With more items in the questionnaire, it is desir-
able to group the items under a small number of
major headings (again, not more than 4-6) and
use these major headings as the basis for organis-
ing the content of the report.

In our case it seemed adequate to use a combina-
tion of the keywords in the classification scheme
and the questionnaire items as the major heading-

s of the report. Of course, any other decision

could provide an alternative principle for organis-
ing the report.

We decided to pool together the data concerning
the first three questions and to deal with the re-
sponses to these questions under the major
headings derived from the classification theme,
and then to deal with the fourth question under a
separate major heading.

The mapping of topics represenicd in the data ap-
pears in table 1. The major headings for reporting
the results are represented by the keywords ap-
pearing in the horizontal dimension of table 1.
The resultant report sections contain evaluative
comments about five dimensions of the pro-
gramme. To these headings, one of the keywords

from the vertical dimension of the table, namely
requests concerning future INSET sessions, was
added. It can be claimed that the mixture of key-
words from two different classification
dimensions of the data represents a logical incon-
sistency. It may be so. But for the user of the
evaluation summary it may be convenient to have
the information relating to future INSET pro-
grammes in a separate section of the report.

The major headings then for the data summary
are: content converage, teaching methods, pupils’
needs, mutual support, technical aspects, requests
concerning future INSET sessions.

Using oper-ended questionnaires

The reason for using open-ended questions for
describing attitudes towards an educational pro-
gramme, as well as towards other phenomena, is
the belief that responses to such questions pro-
vidle more detailed information than
multiple-choice questions. The respondent of
multiple-choice questions is led to focus on a spe-
cified aspect of the programme, while the
respondent to open-ended questionnaires is chal-
lenged to consider the programme components as
a whole. Answering open-ended questions re-
quires thought, argumentation, reasoning, and
specificiation of reasons rather than mere predis-
position on the part of respondents to attribute
value to a phenomenon. Responses to open-
ended questions may help the user of the
information to obtain by reconstruction a reason-
able understanding of what happened in a
particular situation.

Disadvantages of using open-ended items

While the abovementioned reasons may justify
use of open-ended questions in many situations,
one should be aware that they represent only
potential benefits. Quite frequently open-ended
questions enable respondents to get away with
short responses of little value. Examples of such
short response can be found in the appendix.

Sometimes the respondent will be led by the
space provided on the answer-sheet to answer
full sentences of little informational value. The
writing may be tautologous, as in the sentence
“The in-service was very successful because we
need such in-serve programmes” or “It was very

successful because it helps us to im-

prove our work in the school” or

Table1.  The topics of the data Categories “Helps us to deal with problem

solving in our class”. Such ex-

items Topic Content | Teaching | Pupils' | Mutual | Technical pressions are void of informational

coverage | methods | needs | support | aspects value, and reflect a lack of sincere

1.3 Success effort on the part of respondents to

explain their personal experience.

4 Requests They may reflect compliance with
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the demand frequently made by the teacher to
their pupils to “please answer in full sentences”.
The sentence “It was fruitful and worthwhile, be-
cause it gave skill to approach certain chapters, so
that children understand better”, does not tell us
what kind of skills they acquired and what kind
of problems will they be able to approach later.
Moreover, the indication of the particular prob-
lem arca like “derivation of methods to solve
problems especially vectors”, useful as it may be,
is still far from being completely informative. One
would wish the respondent to indicate what kind
of problem solving exercises in the field of vectors
was found useful, and why. Was it useful because
it helped to solve problems which previously the
respondent could not solve, or because it offered
a better way of solving them? Is the knowledge
which respondents acquired in the INSET pro-
gramme something new or was it a part of the
routine training which the respondent had forgot-
ten because it had not been exercised in the
course of teaching?

It may be useful to specify in the questionnaire
that responses should contain factual informa-
tion, provide concrete examples, and specify
detailed reasons for gencral statements. Perhaps
deterrent and model examples of responses can
be included in the introductory section of the
questionnaire: “Try to avoid such responses ...”
“Here is an example of a helpful response: ...".

’

In addition to the problems of very short re-
sponses or information-deficient ones, a third
problem which one may encounter in responses
to open-ended questions is the tendency of re-
spondents to be compliant, to agree with what
has been given to them by people of higher pro-
fessional status. Compliance is by no means
typical of teachers. In Rudduck’s (1981) report on
INSET programmes which she evaluated, one
may see that British teachers are very critical of
some INSET sessions. An exaggerated level of
compliance is a characteristic of underqualified
teachers, who lack confidence in their own com-
petence, and will attribute tlieir failure to benefit
from an INSET programme to their own deficien-
cies or lack of the necessary knowledge rather
than to the poor quality of the programme. Com-
plimentary reactions to & guestion may also
reflect genuine respect for nthers and 2 desire to
express thanks for the attention given by others to
one’s needs, even if that attention failed to satisfy
the needs. Finally complimentary responses may
appear to the responaent as less troublesome
than critical ones. Criticism requires justification
and argument. Criticism may l>e challenged, and
one may be asked to defend the criticism against
counter-argument. Coimplimentary remarks are

much less scrutinised. Answering the question
“What did you enjoy?” by a single work “every-
thing”, or answering the question “What did you
not like?” with “nil” or “nothing” is safer than
committing oneself to a comprehensive piece of
information.

The problem of compliant responses is not unique
to open-ended questions. In multiple-choice ques-
tions there is actually an even stronger tendency to
mark positive responses. Open-ended questions en-
able one to respond positively, and also to hint,
through one’s use of language, at some reservation,
a possibility which does not exist in multiple-choice
responses. Edwards (1957) referred to the phe-
nomenon of compliance as the “social desirability”
effect, and Webb et al. (1965) emphasised the need
to use unobtrusive measures.

Nevertheless, the analysis of 53 responses to the
evaluation questionnaire proves that, despite the
dangers mentioned above, one can learn much
from such questionnaires about the weaknesses
of a programme or at least about weaknesses as
perceived by the respondents. It is true that ap-
proximately 28 persons answered the question
“What did you like least in the programme?”
with “nothing”, but at the same time 25 persons
specified some weaknesses.

One should remember that summarising open-
ended responses is a qualitative and not a
quantitative process. It is not a question of a
democratic vote, where the voice of the majority
is considered to reflect a verdict. In summarising
responses to items of this type one has to pay at-
tention to the voice of the minority too, as in fact
one should do in democratic voting also. A thor-
ough analysis of critical comments appearing in
53 responses to each of the four questions pro-
duces a wealth of information, which may fulfil
the purpose of the evaluation and contribute to
the improvement of INSET programmes to be
carried out in the future.

Moreover, the practice of administering such
questionnaires in itself can do much to minimise
the recurrence of things which have become a
cause for complaint in INSET programmes.
Knowing that one’s work is evaluated makes a
difference to the quality of one’s work.

Improving the Measurement Instrument

One of the purposes of this study is to examine
the suitability of open-ended questions for evalu-
ating INSET programmes.

Despite the discussed weaknesses of open-ended
questions, it has been shown that open-ended
questions can provide useful information to a
team operating INSET programmes. A series of
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recommendations was derived from a qualitative
summary of the responses, which may serve as
useful input for decision makers.

But our discussion of the summary of the re-
sponses suggests that the informational value of
the responses may be enhanced if clear instruc-
tions and examples are given on avoiding vague
answers to questions. Another technique which
may increase the informational value of the re-
sponses is to formulate questions which cannotbe
skirted by a short, dead-end answer. One may
specify alternatives and ask the respondents to
take up positions. An example: “In the next
INSET session of one and a half days duration we
can deal with the four topics in a superficial way,
or we can select two topics and discuss them in
depth. The four topics are: ... What is your pref-
erence? State your reasons ...”

Finally, it should be noted that the summary of
the open-ended questions apprises the pro-
gramme planners of various concerns of the
programme’s clientele, and the broad repertoire
of issues contained in the responses may afford a
basis for developing a multiple-choice question-
naire to serve as an instrument for evaluating
courses in the future.

Follow-up of the recommendations

The most important feature of such focused,
short-range, and single-instruction evaluation
studies, as well as of more complex studies, is
their use in improving the programme. However,
the formulation of suggestions for improvement
by itself does not guarantee that sufficient atten-
tion will be paid to the suggestions. The fate of
documents is to be kept in office files or catalo-
gued in archives without being put to use. Quite
frequently evaluation becomes a ritual and sub-
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Appendix

Response excerpts to the question:

What did you enjoy?

O Well organised, methods we can use, relevant
video, free to voice our problems.

Q Refresh our mind after work/group work.
@ Flow chart appreciated.

Q Teaching strategies which make it easy to solve
problems.

O To be among other science teachers.

O Expose the way you work to other teachers, they
may correct.

O The way we tackled Ohm's law.
O A wide range of exam papers.

Q Opportunity given to develop strategy on a wide
spectrum of problems.

@ The first lecture was profitable.
0 Acquired strategies, concepts were clarified.

QO Discussing with other teachers the way one can
go in teaching pupils.

Q Enjoy sharing views.

Q Enjoy the way we developed strategies solving

chemical equilibrium - Electricity was not bad,
but was not interesting enough.

Q Fruitful and worthwhile, it gave skill, approach
certain chapters, so that children understand bet-
ter.

@ More practical work done, which is not easy to
me since I learnt theoretically. The handouts help
to recall. ‘

@ Derivation of methods to solving problems, es-
pecially vectors. ‘

O It focused on both the pupil and teacher. The dis-
cussions which take place (including tutors)
made it success.

Q I thank Shell to continue with this, so as impose
progress and Monday I gained a lot: graphs im-
portant in vectors. Tuesday and Wednesday
nothing I enjoyed about Physical Science.

Q Strategies and use of flow charts.

O The course as a whole covered a very import-
ant part of our work as teachers i.e. preparing
our students for examination. I like the way in
which the teachers were involved in the actual
running of the course. I was particularly im-
pressed by the teaching skills which Dr S. gave
us on the first day. I would love to meet more
people like him.

I was fascinated by the strategies which were de-
veloped for solving certain sections of physical
science.

The rnost exciting ... we devised strategies how
we could help our pupils.

Flow charts on problem solving; video on elec-
tricity, graphical representation of problems to
be solved; formal dinner.

Everything was enjoyable except the cutting of
papers, which was waste of time.

Open discussions about solving scientific prob-
lems. Lectures from different personalities. Dis-
cussions were open and valuable. Hints about

examination. I met colleagues from different
places.

The staff’s attitude, the way they handled us.

Making us actually think about the thought pro-
cess a child goes through when solving questions
will help us simplifying things when we teach.

I was very much impressed by the way Monday
lessore was handled. This does not mean that the
other ones were not well handled.

Through discussions the course cleared a lot of
misconceptions. The course was a complete life.

Response excerpts to the question:
What did you least enjoy? ’

u

The course concentrated on one theme for three
days. It was redundant. What applied the first
day to physics was repeated the second day for
chemistry.

The cutting questions.

On electricity we wasted time, separating prob-
lems, writing them, instead of doing. I though
we are going to tackle probiems and clear up
misunderstandings.

The fact we had ice at night was repulsive on the
side of cookers. We should have it during the day

The diversity of experience and knowledge
amongst members of the course.

The way some of us behaved.
Cutting paper and arranging them.

Room very cold; you can’t hear well whenever
you feel cold.

Not enough time for discussion.
Other way to arrange transport.

Time for application was short, we were left with
doubts as to whether the strategies were applicable.
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I was expecting to be shown different ap-
proaches to problems. We were taught nothing
about this. All things like stategies came from us.

More sections of syllabus to cover.

Classifying problems according to difficulty.

I appeal for extension of time.

None - since most of what we did was enjoyable.

Extend for a whole week to have time to cover
four topics.

Limit suggestions by people who do not attend
the lessons.

Response excerpts to the question:
Was it successful?

u
Q

000U

O

It was successful because we got different ideas.

Gained techniques, have confidence in flow
chart. 1 like yellow book which shows form of
the exam in 1989.

In chemistry it was successful but the problem is
with electricity.

Please give us chance doing some of the prob-
lems that appear to be a bit difficult, because
some of us do not even know how to solve them
even in the class.

Yes, but the pamphlets must also have the solu-
tions, becausc it may happen that I encounter a
problem I cannot solve myself.

There is more to be done.

We learned to solve problems.

Hope pupils will eliminate probler s.
It will be easier to solve problems.

Yes, but these skills have to be refined, until they
are short enough to be used in the exam situ-
ation, where time and ful' understanding of a
concept are important.

I think this should go forever, so that all teachers
can be helped.

It will work well if used, mainly if pupils can be
included in framing questions like teachers did.

More courses like this should be held.

In a way, but time was short to implement
strategies.

Very, but little section of syllabus was covered.
Yes, since teachers were very cooperative.

In a certain way, yes, I still believe that if one
gives pupils well organised knowledge on a par-
ticular topic, that will help them to understand,
and if one understands something, he will be
able to answer all questions under than topic.

Now I am confident enough to face the exam
papers with my pupils.

"
"
d

..........

Unsuccessful.

Specially in teaching problem solving.

There are so many things we take for granted.
The course taught us never to take anything
granted.

Response exercpts to question:
What would you like to do?

ocC

Special study topics mentioned: Chemistry
standard 9 and 10, static electricity, equili-
brium, light, organic and inorganic chemistry,
redox reactions, experiments pertaining to
vectors, gases, waves, Boyle’s law, oxidation,
vectors.

General approach: Practical work, problem-
solving experiments, discussion, more video
tapes, exam questions, theory, practical work
and experiments about the same topic.

Methods of instruction: Methods how to
teach, demonstration lesson, how can we
teach a certain topic, categorise problems
according to level of difficulty.

Organisation: Specify the division of time
between lectures and discussions, teach
more topics than we had, more focus on
matric topics.

Mutual help: Time should be allocated for
helping each other in different aspects and
problems.

Invite moderator and examiner.

Compile worksheets for practical work.

Let us solve problems from previous papers on
the board so that we can learn how other people
solve problems that I fail to solve.

We would like the course to be organised such
that we say the topics and where we got the
problems and the experiments are done, because
in most cases, we do no¢ have chances of doing
experiments because of the lack of apparatus.

I would like to do experiments, especially those
which are examinable. Some of our laboratorics
do not have equipment so I would suggert that
people give us alternatives so that experiments
are not left undone because of the shortage of
equipment.

Since this has been a quite successful course in re-
gard of problem solving, 1 feel there should be an-
other course whercby the teachers will make more
free charts for problem solving. It can be on the
current year or next year on July when teachers
will be on holidays. They will have covered the lot
in syllabus, hence they will be able to make prob-
lem solving charts. More especially to those chap-
ters that are examinable at the end of the year.
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Laboratory Development Project

T. O'Neill & P. Hobden

Intrcduction

The laboratory development Project (LDP) fo-
cuses on the organisation and management of
school science facilities and apparatus for
carrying out practical work. The aim of the pro-
ject was to increase the number of practical
activities carried out in the science curricula of fif-
teen high schools. This project was jointly
initiated in April 1988 by the Shell Science Centre
and the physical science subject advisory service
of the department of education responsible for
the schools in question.

It was felt by both parties that the very poor
science results being produced by these schools
might improve if the amount of practical work
(investigations, demonstrations, experiments,
projects etc.) being included in the curriculum
were increased. It was felt that this could be
achieved if the resources available in the schools
were more effectively organised, managed, and
utilised.

Although provision was made in the syllabus for
practical activities, there was little evidence that
they were actually occurring. Observations were
that in many schools the resources which did
exist (equipment, glassware, and chemicals), al-
though limited, were not being used at all. There
was also equipment which was in need of only
minor repairs but which had been left aside in-
definitely. It was also felt that teachers were not
highly motivated to do practical work and that la-
boratories /science teaching areas which did exist
in some schools were being under-utilised or
were not being used for science. These factors
were seen as barriers to the effective use of practi-
cal work.

Since there was no mechanism available to di-
rectly address these problems, it was decided that
the joint project be set up, with the department of
education seconding a teacher to the project,
which would be based at and otherwise funded
by the Shell Science Centre.

The assignments of the seconded person would
be formalised as the relatively uncharted work
area dictated, but would probably include repair
of broken equipment; removal of obsolete or ir-
reparable equipment; demonstrating correct use
of unfamiliar apparatus; transfer of surplus or re-
dundant equipment to other schiools; encouraging
the improvisation of resources; improving the

system of equipment and chemical crdering; de-
vising and encouraging systems of stock-taking
and stock maintenance in school science rooms.

Thula High School

With the aim of informing tie reader about the
characteristics of the school environment within
which this project was carried out, details about
the interaction with a single school will be
presented here. The school name, location name,
and teacher names have beer changed. However,
it must be emphasised that this is a real school
rather than an abstraction or generalisation of the
features of several. Hence neither the problems
nor the strengths of this school can be taken as
being completely interchangeable with those of
other schools. Nor will all the problems or
strengths of other schools be described here.

It may also be useful to note that if it were re
liably possible to make some kind of subjective
“ranking” of the project schools in terms of the
areas of present concern, it would almost cer-
tainly be claimed that this school was currently
one of the top schools.

Thula High School is situated deep inside a vast
and densely populated expanse of semi-formal
and shack dwellings in a suburb of Durban. There
are few homes with electricity or running water
in the area. And the everyday lives of the million-
odd inhabitants seem to be continually plagued
by violence of both criminal and political origins.
The competition for the insufficient facilities, such
as space, in Thula High School and the few other
high schools is often fierce.

This background is mentioned here as it will be
accepted that it is difficult to view a school such
as Thula intelligently without having a knowl-
edge of the community which the school attempts
to be a part of.

For example, the power of a teacher is to interest
his children in his subject, or to create excitement
about practical work, must surely be affected if
his students are in fear of attack while in the
classroom or are sleeping in the veld at night for
fear of attack in their homes. Or when peers die
violently, as was to happen during the year with
Thula High School, the disruptions which follow
events such as these affect all aspects of school
life.
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Expectations before the
first visit to Thula High School

From discussions with many teachers at in-sci-
vice courses etc. the impression gained was that
most school science departments were suffering
from a lack of equipment and chemicals. Most
teachers complained that this was a major stum-
bling-block. Most teachers, when pressed, would
lay the blame for the problems with their science
practical work (or absence of it) on the education

department. Most department officials comment-
ing on the laboratory problems tended in turn to
lay the blame whole-heartedly on the teachers.

The First Visit

Thula High School was one of the first schools that
was visited. In keeping with the initially stated aim
of conveying a sense of the course of the project, a
first-person account of the implementor’s im-
pressions and observations during the first visit are
presented here with brief comment.

"Following the directions given by a departmental
official (who had described the school as being
“deep within enemy territory”), | eventually located
Thula High School.

The school itself at first somehow impressed me
as being large and spacious. But | soon noticed
that there were no play areas nor any extra space
at all. Perhaps the illusion of space had been cre-
ated by the shacks which clustered so closely to
the large barbed-wire perimeter, making the few
metres of open ground inside seem expansive.
The buildings were long, single-storey red-brick
rows of classrooms (typical, apparently, of the
style of school buildings built in the early eighties
by the department responsible).

| met the principal, whose approval for the involve-
ment of the school in the project had already been
secured, and again outlined to him what it would
entail. (It had been considered important that it be
very clear to principals that there was no sense in
which project implementors were either obliged or
entitied to make any reports to them on the work
of teachers; that the implementors’s brief was to
work directly with the relevant teachers; that the
implementor’'s only duty was directly to the
teacher, and never to be involved in or be seen to
be invoived in control, evaluation, or reporting.)

There is one point which is worth mentioning here,
as it is a point that can be extended to nearly all
the principals whose schools were subsequently
visited. The principal of Thula High School re-
quired no convincing at all that it was proper that
he shouldn't get reports. This was surprising in the
context of a system which has always placed a
high value on control, and hierarchical reporting. It
was therefore more worrying than reassuring. In
fact, it later became more evident that many prin-
cipals did indeed have a very different attitude to
their science subjects than to other subjects. It
often seems that principals don't really want to
know much about what's happening in the science
department anyway. The attitude in some cases
seems to be that science is a "difficult” subject in
which the principal himseif is not qualified. Hence
its better for him to keep his nose out of the

science department (even if examinations and test
resuits are worrying him) and leave the “experts”
(science teachers) to get on with the job.

The principal took me to meet Taiti, the physical
science teacher, and said he'd be in his office if
we needed anything. Talti was a teacher whom,
as it turned out, | had met previously on an inser-
vice course. | knew that he was a B.Sc. graduate
(S.T.D. diplomas conferred by colleges of education
are the more common qualification amongst the
group of teacher with which | work)). Though
teachers had already been-officially informed of the
project, | felt it was important again to outline the ob-
jectives, solicit his views on the merits or otherwise
of the entire scheme, and again emphasise ‘he
points which had been made clear to the principal.

In short, | told him (truthfully) that there was no
level at which anything that | saw in any school
would be reported to the department authorities
and that at any time he was welcome to tell me to
leave. | would leave the school and would only re-
visit if he or another science teacher specifically
requested contact. | felt it was vitally important to
make this clear, as it was on this basis primarily
that our hopes of developing a useful, supportive,
two-way relationship depended. Were this position
not accepted as bona fide, it was felt that the pro-
ject might be condemned in the minds of teachers
before it even began.

Talti responded that any help, almost regardiess
of what form it would take, would be welcome.
From our conversation | gained the impression
that there was a major service one could offer in
simply providing channeis of communication be-
tween himself, the department, and the service
agencies (such as the Shell Science Centre). |
picked up a feeling of tremendous frustration and
a sense of isolation. (It's commonly complained
that teaché[s are not permitted to phone the de-
partment regional office; that often responses to
létters to the department are not forthcoming; that
the principals have little time or expertise to help
science teachers; that subject advisers are so
stretched that they only get to most schools once
or twice a year, and then that they are sometimes
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so burdened with filing evaluation forms and
checking management files that even they don't
have much time to listen, empathise or address
the “real science-related problems”.

We then went ‘0 take a look at the science room.
The layout consisted of “work-stations” at the
sides and four island benches around which
tables could be arranged. Aithough it was rela-
tively recently constructed, the "lab” had no gas
taps. The storage facilities were also inadequate
{(or would have been had there been any equip-
ment more than the handful of items which were
there) - there was only one small storeroom/prep-
aration-room. And this was the only science room
for the entire school (of about 800 children) for all
the science subjects.

The most cluttered section of the implementor’s
memo for this first visit is ihe section titled
“Teacher’s view of the problems etc...” (see ex-
hibit 1). It was felt that on the first contact with
teachers it would be wise t> concentrate on get-
ting into discussion of obstacles (etc.) to conduct-
ing practical work in science lessons. It had been
anticipated that while some of these would be
very thorny physical problems which it would be
difficult to work around, some might also be less
serious ones, more in the nature of the excuses
which one often uses for not venturing into unfam-
fliar areas. Both of these categories of obstacles,
it was felt, couid only benefit from airing.

Taiti and | discussed each of the points that he
had brought up. The biology teacher was also

. present. Talti was very open about the fact that he
had managed to cover vety litle of the practical
work prescribed in the syllabus. (It was later dis-
covered that among all of the target schooals there
was only one teacher who had carried out any signi-
ficant amount of the prescribed practical work. But
not all teachers were so inclined to be open about
the problem. With most it would only become ob-
vious as one locked at derelict equipment or as the
teacher was asked about particular “experiments”,
Very few were open enough to say that they had
done no practical work with their pupils, giving rea-
sons such as that it wasn't a priority with the syl-
labus being so long, or it wasn't the teacher’s
responsibility since the depart.ient was supposed to
provide the equipment and it hadn't))

The teachers seemed happy that we ¢ aw up a joint
programme of action. We agreed on some tasks:

) The biology teacher and Talti together should draw up a
lab timetable which allocated at least a few periods per
week for senior biology classes in the science room.

) | would secure a loan of an overhead projector from the
Shell Science Centre.

) Talii would phone me whenever he needed equipment or
chemicals for a particular practical.

Q) [ would ensure that | responded very quickly to such re-
quests, even if it meant changing my itinerary. | would try
to borrow such equipment as it was required (from other
schools or from the Centre) and get chemicals in sample
quantities from the University chemistry department, as
necessary, until the departiment completed deliveries of
stock which had been requisitioned two years ago.

Q) Talti would provide a motivation for the purchase of some
bottled gas and regulators out of school funds. (Inciden-
tally, this also was supposed to have been provided by
the department. However, action was required in the in-
terim.)

QO I undertook to sort out some problems that existed with
that year's requisition.

Q) Tundertook to inform Talti of the dates of all upcoming inser-
vice (weekend) workshops run by the Shell Science Centre.
(He had a problem with not receiving communications
mailed to the schoo! - again, unfortunately, typical.)

I undertook to facilitate liaison between Talti and
the head of science at another school which is
quite close by, and which had more equipment.

Teachers agreed to go ahead iminediately with or-
dering stock from the rather cumbersome requisi-
tion book, despite their feeling, based on previous
experience, that it was a waste of time. | assured
them that | was in a position to personalily follow-
up on all requisitions this year and that | wanted to
do so. | realised that Talti and the biology teacher
looked at me with a certain degree of, perhaps,
polite scepticism. They had apparently been given
plenty of undertakings by others. | was aware that
if | was to build up any relationship of trust, |
would have to be sure only to make undertakings
on which t was confident that there was a good
chance | could deliver.”

Subsequent Developments

After that first visit, a friendly and productive re-
lationship developed between the LDP and Thula
High School. Talti became one of the few teachers
who started regularly phoning the Centre when-
ever there was something he felt we couid assist
with.

All the undertakings given in the first visit were
attended to. The only difficulty was the matter of
requisition of stock. Although the teacher< did
not comply with the appeal that they give the sys-
tem another try, the LDP largely failed in it's aims
of expediting the process. (Eleven months after
teachers had placed their orders, a survey con-
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ducted by the LDP showed that more than 90% of
the ordered materials had not yet been delivered
to the schools.) It turned out to be a more difficult
issue than had been anticipated, and it is an issue
which the LDP is still giving much attention to.

Thula High School was formally visited six times
during the subsequent year, but was alsc briefly
attended to on other occasions en route to other
schools. It's not necessary to detail all of these
visits. But the events of another visit almost a
=car later will briefly be introduced. The general
observation can be made that during the course of
the year the nature of the support requested at
Thula High School changed from the fundamen-
tal area of how to actually perform particular
practicals to the business of procuring chemicals
and equipment loans on behalf of the teacher.

During a return visit (see exhibit 2) I delivered an
overhead projector, as requested, on loan from
the Shell Science Centre. A copy of the “Lab Stock
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Book”, produced by the project and also pre-
viously requested, was delivered and explained
to Talti. Talti was preparing to teach the standard
9 inorganic chemistry section before other non-
examinable sections of the syllabus in the event of
disturbances later in the year. This section has a
considerable practical component and conse-
quently he was in urgent need of a number of
chemicals. I took a list of the necessary chemicals.
I removed an electroscope that required re-leaf-
ing. During school break I drove with Talti to the
nearby school to show him the facilities which
were available there (not much better, but differ-
ent) with the hope of encouraging a sharing of
limited resources and of expertise.

Disappointment

Progress in 1988 had seemed quite good. The
teacher had become very involved with the
INSET workshops coordinated by the Centre. He

SCHOOL.....cveiiiririii e
TEACHER .cvviriiiiniiinrnenn e

TEACHER'S VIEWS OF MAIN PROBLEMS
FACING HIM/HER W.R.T. EQUIPMENT,
EXPERIMENTS AND THE LABORATORY:-

Has done virtually no practical work as he has virtually no
9/10 equipment. (Only have up to Std.8 - S.E.P. kit)
Needs an O.H.P.

Conflicting needs for lab between Biology, General Science
& Physica! Science.

Teacher doesn't receive mail

"Lab" quite new but no gas taps - Department of *Develop-
ment Aid" were supposed to come back two years ago to finish!

OBSERVATIONS:-
Acid bottles with bad lables arrived from Protea this year
(same as with Nkosibom.)

Requisition book is missing essential pages (eg page with
ticker-timers)

There IS a need for an O.H.P.

Teacher maintairc degartmental stock-book.

Has received incorrectly invoiced equipment (Rutiand)
There is some faulty equipment (eg. ammeters)

There is a spare toy-motor, turbine, hooter/lashiight.

Lab Development Project

DATE 18-05-88

REPORT:-
Discussed the ordering of equipment procedure with both
Physical Science and Biology teachers.
Suggested a lab-timetable system.
Repaired an ammeter

Left index for departmental requisition book and copy of
esential Std. 9 equipment.

Spoke to principal re. freeing some school funds for pur-
chase of torch-cells, spirits and gaz-bumers.

Promised to deliver immediately (from University stores) at
least sample quantities of chemicals that were urgently
needed.

ON THE NEXT VISIT:-

O New requisition book P.112, P.59, P.111.

00 Shell Science papers on various matric topics (if any)?
Q O.H.P.loan

1 Video dubbing

O Follow-up on Rutland invoice

O Follow up on Protea acids.

Exhibit1: Implementors memorandum: The first visit.
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had covered a considerable amount of practical
work and was well ahead of schedule with his
syllabuses. The prospects for an excellent perfor-
mance from his matric class had seemed high.
However, during August the conflict, referred to
earlier, in the area surrounding Thula High
School suddenly escalated beyond all previous le-
vels. The school quickly ground down to a near
standstill.

The result for the school science department was
that the teacher felt that the understanding which
had been building up between him and his stu-
dents concerning the value of practical work was
damaged; the need for a more compact remedial
programme (concentrating on the backlog of the-
ory to the exclusion of practical work) became the
envisaged schedule for whenever (if ever) the stu-
dents returned.

As it turned out, there was no real return to
classes after August. And inevitably the final
exam results suffered. Less than haif the science
class passed.

The Next Year

1989 began, and progressed, shakily for Thula
High Schoo!. A sufficient number of students re-
turned to school to allow some teaching to
resume. As may be established from the second
account given above (see exhibit 2) of a visit to
Thula High School in 1989, the teacher was pro-
ceeding with his teaching and practical work
programme regardless of setbacks.

In March 1989 the department announced a list of
64 practicals for standards 9 and 10 physical
science students, which candidates would need to
be familiar with to answer many of the examin-
ation questions in the senior certificate
examinations that very year.

This unavoidably affected the focus of the LDP.
No matter what other ideas there had been, the
first priority now was to see to it that senior
physical science students were at least observing
these examinable practicals. In consultation with
the teacher from Thula High School and a few
other teachers a programme was drawn up which
linked these practicals with the work schedule.

SCHOOL....coiviiiiiiiiiii
TEACHER

TEACHERS VIEWS OF MAIN PROBLEMS
FACING HIM/HER W.R.T. EQUIPMENT,
EXPERIMENTS AND THE LABORATORY:-

Students are very behind with work (including practicals).

With present tension, students don't do homework or write
up practicals.

He is organising Saturday lessons.
OBSERVATIONS:-

Reiurn to shaky ‘normality’ (army trucks are no longer on
grounds. But security police are occupying the staff-resin,
s0 teachers have to work elsewhere.)

Relationship between teacher and children is still very
friendly and informal. Children are still very receptive and
eager to participate.

Observed a practical lesson in progress.

Lab Development Project

DATE 20-02-89

REPORT:-

Discussed proposal re. teaching inorganic chemistry before
non-examinable sections of Std.9 syllabus, especially with
respectto the list of chemicals he would be short of for this.

Drew up a list of such chemicals.

Delivered S.5.C. O.H.P. on loan (same as last years
arrangement - i.e. science use only)

Deliverad L.D.P. stock-book (as requested).
Removed electroscope for ‘re-leafing’.

During break-time, drove witi Mr M. to meetMr Z. ata
neighbouring school. We showed Mr M. the facilities and stock
which is available there so that he knows what assistance he
can calt on from that school. Suggested that Mr Z. pay the reci-
procal visit soon (however he seems to be the one who is not
very interested in developing this partnership.)

ON THE NEXT VISIT:-

(3 Periodic Chart
(J Chemicals (as per list)
J Conical flasks

(1 Check progress on chemical sorting.

Exhibit 2:

Implementors memorandum: Nine months later
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The plan which was subsequently followed
closely by Talti (and to varying degrees by other
LDP teachers) was to cover all the compulsory
practicals as their respective sections were dealt
with, and attempt during school vacations and
weekend lessons to catch up on practical work on
the topics that had already been covered. For the
standard 10 classes this was quite a big undertak-
ing for it meant, as well as recapping omn the
earlier topics of this year, going back to all the
standard 9 topics in which practicals now pres-
cribed had not been covered.

For the remainder of the year much LDP time
was spent in simply attempting to meet the many
requests for loans of equipment and chemicals.
These requests also came from Thula High School
and from other LDP schools. But they also came
from other department schools not officially
covered by the 1.DP, and it was decided that in all
cases the project had to try to help. It must be
pointed out that the LDP implementors appreci-
ated that at best this was a hit-and-miss patching
up process.

Progress

As previously mentioned, Talti has started visit-
ing the Shell Science Centre quite often. He also
changed from being a quiet, occasional attender
of INSET workshops tc being a prominent figure,
conducting many of the workshop sessions. Talti
continues to phone the Centre if he is in need of
chemicals or some item of equipment. He often
visits the Centre to borrow videos and other re-
sources.

It now seems clear that, were the LDP disbanded
and visits to the schools suspended, though it
would make life a bit more difficult for Talti, it
probably wouldn’t make much difference to the
quality of Talti’s input in his science department.
He is now well on the road of “personal profes-
sional development” and certainly not isolated.
He would find a way to get whatever resources
or advice that he needed.

What precise share the LDP had in stimulating
Talti’s evident professional development is of
course uncertain. But the LDP can claim at least
some of the credit.

Concern about the continuation

One important question is, what happens when
Talti leaves? He may go this year or he may wait
for another year. But he almost certainly will
leave. There is an extremely high turnover rate of
science teachers at schools. After the first year of
the project, of 15 schools in the Durban/ Pieterma-
ritzburg area only 6 still had the same physical

science teacher as when the project commenced.
Talti aims to go back to university to do further
study. (Other teachers transfer to other schools,
transfer to other education departments, but
more commonly, change to other teaching sub-
jects, go to industry, or take up more senior posts,
for example, deputy principal).

Since this project offers support to the teacher
rather than to the school, this mobility of teachers
poses a very real threat to the ability of the project
to quickly reach a point where it can be said that
the initial aims have now been largely satisfied,
and that it is time for the project to progress to a
more advanced stage in the process of improving
science education in the school.

Conclusions

Achieving the original objectives of the LDP

By way of conclusion a brief review of the man-
ner and extent of the LDP’s development is given.
This is done considering the project as a whole
and also the originally stated assignments drawn
for the seconded implementor.

The repair of faulty equipment has been under-
taken at different levels, getting assistance from
University physics department technicians where
necessary.

One of the most prominent demands that the
LDP has been required to address is to demon-
strate to teachers the use of items of equipment
which they do have in stock. Considerable assist-
ance has been rendered in showing teachers the
set-up of various of the compulsory practicals.

Although there are few schools with a complete
set of apparatus or chemicals, there are some
where these have been oversupplied. Usually
however, it is the same item that is oversupplied
from school to school, nullifying its transfera-
bility. There have, however, been cases where
resources have been more valuably redistributed
by the LDP.

Some improvisation of equipment and technique
has been achieved. But this has occurred more at
the LDP level than on individual school level. For
example, cheaper and simpler ways of perfor-
ming the inorganic component of the physical
science work (than those recommended in t