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FORWARD

In countries experiencing all stages of development agricultural

colleges and universities are recognizing or becoming forced to respond to the

various forces of circumstances in which they exist. Types of graduates,
sources of funding, political forces, and interest groups are challenging
them. Simultaneously, educational theories are changing. However, most
notable is that universities and colleges generally have little experience in
strategic management, nor do they often have the innate capacity to think in
ways appropriate to dynamic and complex change.

Scientific reductionist theory and use of empirical analyses have been
helping institutions of higher learning be successful at research and
education. Yet the problems of adaptation to rapidly changing circumstances
are proving to be ill-suited to the reductionist and empirical analyses of
conventional scientific methodology.

Organization development is really an experiential process - experience
and imagination are transformed into knowledge which is in turn converted into
action plans and operationalized activities. Because of the inherent
complexity involved, systemic methodologies are usually advocated.

In this seminar, the connections between experiential learning, systemic
methodologies and organizational development were illustrated. Participants
were exposed to such notions by presentation and also used them in small
groups to explore issues pertinent to their own experiences. Results were
gained through combining presentations with participation and reflection with
action.

'\
\

MAJOR RESULTS
A An introduction to, or increased awareness of exper:ential approach as a
basis for change; ‘
* An introduction to, or increased awareness of systemic methodologies for !
strategic planning;
A An opportunity to participate in a process which itself reveals the

charateristics of systemic experiential learning.



PREFACE

Starting withk an exploration of learning theories and systems theories,
ten years back at Hawkesbury Agricultural College we began to examine
curricula for a changing agriculture.

Learning theories helped us reconcile the age old debate between theory
and practice by providing a third perspective. Thus, where theory-based
education could be placed into a tradition of “learning for knowing” and
practiced-based education, into "learning for doing“, « third tradition,
“learning for being” presented itself as a vehicle for the synthesis of all
the traditions. Learning to know (scientia) is besed on propositional
knowledge. Learning to do (techne) 75 based on practical knowledge. Learning
to be (prascis) is based on experiential knowlcdge. In this latter case,
learning 75 conceived as the transformation of experience into knowledge as a
basis for action.

The model of experiential learning envisages it as a constantly receiving
cycle of two activities: finding out (about new situations and issues in the
environment). “Finding out" is qualified for each individual by the values
and beliefs he or she holds as well as the creativity brought to hear on the
process of thinking. "Taking action" is qualified by both of these plus the
individual's innovativeness in designing and implementing action plans. The
values, knowledge and actions are systemic in that they all inter-relate with
each other. The relationship between the learned and his or her environment
1s aiso systemic for the same reason.

As individuals "learn about" their environment as the basis for their
adaptations so, too, it can be argued, do organizations. Organizations indeed
can be conceptualized as systems comprising inter-relating individuals to
achieve designated purposes. Faculties, colleges and universities can be
envisioned, as "learning systems"” if (a) they exist in some form which enables
them to be coherent and (b) they have mechanisms which allow them to monitor
their environments, set purposes and “do things" which make them capable of
adaptation as whole systems.

Strategic planning in this context, is that process or those processes,
which enable and encourage learning systems to be adaptable: to co-evolve
With their environments by both responding to change through innovations in
their practices and structures, and by creating change. Thus, that lead as
well as being led.

The process is systemic because it occurs not through individual acts on
peopie (components) but through inter-actions between such components.

Strategic planning is oriented towrds desirable and feasible futures. It
conceives dreams and visions, with concepts and action plans. It is a
participative process of experiential learning where the organization "learns"
through the sharing of the collective learning of the individuals who comprise
it.

And the only way to become familiar with the process (a prascis) is to
practice it: To dream and envision, and transform these into knowTedge
{(plans) as a basis for actions (achieved through decisions).

Dr. Richard Bawden
Uean of Agriculture
Hawkesbury Agricultural College
Richmond, Australia
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SEMINAR SUMMARY

Background

The concept of the seminar grew from two different but related
initiatives. First, for the past three years the Agency for International
Development (AID), Policy and Program Bureau/Center for Development
Information and Education (PPC/CDIE), has been conducting a worldwide
state-of-the-art study on agricultural higher education which:

¢ draws upon internationally renowned agricultural education experts;

¢ assesses the role of agricultural universities in relation to rapid
change i the global economy and the world scientific community; and

e reflects a growing concern amcng leaders worldwide that universities
need to make a more self-conscious effort in assuring that their
mission and programs are adapting to the changing environment.

AID is sponsoring an international conference in Washington in Gctober 1988 to
address the conclusions of this worldwide study which three Filipino
agricultural educators will attend.

The second initiative centers around the Government of the Philippines'
proposed leyislation, now under debate, to rationalize tertiary higher
agricultural education. This rationalization is a fundemental step to meet
the future role of contemporary agriculture in the Philippines.

Introduction

To capture the challenges and developments in agricultural education
underway in the Philippines and as part of a global debate on the subject,
USAID/Manila sponsored the one-day "Seminar on Strategic Planning for
Tertiary Agricultural Education”. The seminar included leaders at the level
of Dean or President of agricultural colleges and universities in the
Philippines, representing nine colleges in eight geographic regions. In
addition, key central government officials in agriculture participated. There
were three keynote speakers:

¢ Dr. Richard Bawden, Dean of Agriculture at Hawkesbury Agricultural
College in Richmond, Australia;

e Dr. Ruperto Sangalang, President of Don Severino Agricultural College
in Cavite; and

e Mr. Cesar Umali, Jr., Associate Director of the USAID-funded
Accelerated Agricultural Production Project at the Department of
Agriculture.

The seminar benefitted from PPC/CDIE's financial support of Dr. Bawden's
travel to the Philippines. Dr. Bawden is internationally recognized for his
leadership role at Hawkesbury Agricultural College which has developed
agricultural curricula for a complex world. Ur. Bawden has had a key role in
the worldwide AlID study and is one of the principle designers of the
Washington conference. At the same time, we were very fortunate to secure the
eminent participation of Dr. Sangalang and Mr. Umali who are creative leaders
in agricultural education and strategic planning in the Philippine context.



Even though this was a one-day seminar, participants benefitted from
three strategic planning position papers that provided them an orientation to
the methodologies and techniques that formed the basis of the seminar.

Context and Format

o The seminar was also conceived around some healthy skepticism: while
we agreed that strategic planning is a critical need in university
development, we recognized that strategy implementation in the
Philippines is dictated by severe resource constraints.

0 The aim of the seminar was to foster an appreciation of strategic
planning as a tool, integrating the role of an agricultural college
with its external environment.

0 The morning session was devoted to the three keynote addresses., In
the afternoon, the participants broke into three small groups to
discuss the value of strategic planning as it pertai-=d to their own
colleges or experience. The day concluded with an informal
presentation by group rapporteurs on what strategic planning had
meant to them. Dr. Bawden provided the closing remarks.

Key Seminar Concepts

In the morning session, the three keynote speakers stressed a
distinction between strategic thinking as a process and strategic pianning as
the outcome of that process. Befores effective planning can occur, the
speakers agreed that agricultural educators need to think more expansively
about the challenges a rapidly changing environment present. Examples of such
challenges included a world of increasing population, increasing inequality
within such a population, and inexorable depletion of finite resources.

The speakers challenged the participants to think how they, as
agricultural educators, could learn to strategically manage such change. Dr,
Bawden underscored that farming is the art of managing change. The farmer is
interested in the dynamic interaction between many systems: soil and water,
credit, weather, the comparative costs of planting different crops and so on.
Agricultural research, on the cther hand, has tended to focus on a single
commodity or component (as part of a “reductionist” approach to agriculture)
and has not looked at agriculture systemically. In concluding the morning
session, Dr. Bawden noted that "tertiary agricultural education needs to
change to be able to address change."

Small Group Sessions

It was clear that the participants felt uncomfortable when the seminar
turned to small group sessions in the afternoon. Since the morning had been
devoted to more formal presentations on strategic planning, we had hoped that
a small group format would present a more informal opportunity to discuss not
only the abstract theory but what the real life practice of stategic planning
meant for individual participants.

iv



While it was meant as a time of shared exploration, there could be
several reasons for the discomfiture of participants:

0 There may have bteen insufficient time to both internalize and then
discuss somewhat abstract strategic concepts.

0 The process of how agricultural colleges should learn to manage
change is not easy to discuss.

0 It may well have represented a microcosm of the ongoing global debate
on the role of agricultural education.

Since time was limited for small group discussions, we nefther expected
nor wanted formal small group outputs. In fact, a considerable amount of time
was spent with the full group clarifying thoughts, questions and doubts about
the role of the smail groups. Participant interaction at that time was very
valuable. We requested that each group designate a rapporteur to informally
present later to the full group whatever the morning's presentation had meant
to them, e encouraged the groups to refiect on whatever was of particular
interest or concern to them. The keynote speakers acted as group
facilitators.

Each group approached their task very differently. One prepared and
presented a formal paradigm for stategic planning in the Philippine context.
Another yroup shared the individual visions group participants had for
strategic planning at their respective colleges. The final group presented a
group consensus on what the notion of strategic ptanning had meant for them.
Indeed, shared exploration took place. The informal presentations also
triggered further questioning and open, valuable debate. A11 participants
seemed to share a keen interest in learning more about strategic planning and
regreted the short exposure the one-dzy seminar had given them.

Seminar Conclusions

The one-day seminar presented a rich (albeit brief) mosaic of ideas and
discussion. HNo strategy or definitive conclusions emerged as a response to
the challenge of strategic planning nor was one wanted. The seminar achieved
the aims of exposure and exploration.

In concluding the seminar, Dr. Bawden noted that these are times of
immense change in the Philippines. He was encouraged by the resolve of the
participants for change, particularly as evidenced by congressional debate and
action to rationalize agricultural education. In closing, Dr. Bawden quoted
Gecrge Keller's reminder that organizations (in this context, agricultural
colleges) "must Tive for the familiar today, yet also must be forever looking
out for how to Tive 1n a very different tomorrow".
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OPENING RBEMARKS

by
Kenneth A. Prussnenl/

Distinguished participants, it is my honor to welcome you today as
recognized leaders and innovators in shaping the changing role of agricultural
education in the Philippines. I would also like to take this opportunity to
thank the Department of Education, Culture and Sports for coordinating and
hosting this seminar. With your distinguished participation and that of our
keynote speakers, we are here today to bring to bear the most advanced
thinking about the role of agricultural universities in the current and future
context of rapid change in the Philippines.

Together, we will explore the experiential process of strategic
planning for agricultural education. Strategic planning relates agricultural
colleges to their external environment. It presumes a key to success of
Philippine agricultural colleges will be to develop a firm base in their
Tespective regions, addressing the unique agricultural needs of those
regions. It is my hope that we will have an opportunity today to learn more
about and debate the appropriateness of strategic planning approaches for
Philippine agricultura) education.

We are very pleased to have with us today three imminently qualified
keynote speakers who will present their unique perspectives on strategic
planning for agricultural education. Dr. Richard Bawden is the Dean of
Agriculture for Hawkesbury Agricultura?! College in Richmond, Australia.

Dr. Bawden has achieved international reccgnition for his contributions
to rethinning the entire basis of agriculture education. He has written
numerous articles on the topic and, through h:s leadership, has brought
Hawkesbury Agricultural College to the leading edge of successful
experimentations in strategic planning.

I had the personal pleasure to meet Dr. Ruperto Sangalang a few
months tack in the United States where he was undertaking post doctorate
research on agricultural education studies at Ohio State. Dr. Sangalang is a
renowned innovator whose leadership, vision and sense of mission as President
of the Don Severino Agricultural College has contributed greatly to new
Philippine initiatives for agricultural education.

I am happy to acknowledge that Mr. Cesar Umali is a former sterling
member of my staff. He now skillfully applies his strategic planning skills
tc his Associate Directorship of the AID funded Accelerated Agricultural
Production Project at the Department of Agriculture. Mr. Umali extends his
talents to teaching strategic planning at the University of the Philippines,
at Diliman, Quezon City.

Over the past three years I was fortunate to have been involved in an
A.1.D. global study of agricultural education. Perhaps the most striking
result of that study has been to reaffirm a global movement including my own
country of the United States, for change in agricultural education.

1/Chief, Office of Rural and Agriculturzl Development
U.S. Agency for International Development, Manila



-2 -

We welcome your participation today as a Philippine affirmation for
change in agricultural education. Let me say from the start that I am here to
learn from you. 1 fully appreciate that most of you here today operate
agricultural institutions which suffer from severe resource constraints.,
Therefore, it is our hope that this one-day workshop will address the specific
issues of trying to do meaningful strategic planning in the context of such
resource constraints. I am sure this is an issue close to all of your
hearts. As such, we do not support elaborate strategy exercises which may
only result in disappointment if the products cannot be financed. We do
support strategic planning as a critical need in agricultural education, while
recognizing that severe resource constraints may dictate strategy
implementation.

let me take one minute here to comment on the A.1.D. global study of
agricultural education that I metioned earlier. One conclusion is the genesis
of this conference today: strategic planning is a critical need in higher
agricultural education development. This conclusion evolved from studies
covering Asia, Africa and Latin America, including such countries as India,
Thailand, Indonesia, Brazil, Mexice, Dominican Republic, Nigeria, Morocco,
Ethiopia, and Malawi. It takes & forward-looking view: how to prepare for the
next century of agricultural education. It means looking beyond the
technological view of rural and agricul tural development to the institutional
and policy constraints which seriously constrain agricultural growth. It
means designing a dynamic role and mission for the university that addresses
larger rural and agricultural development issues. Programmatically, it means
innovating and adopting new approaches in curriculum and education
methodology. Exercising leadership fecr enhanced university responsiveness
will in turn require new methods and skills in the management of institutional
change. All these reflect a growing cencern among academic leaders worldwide
that universities need to make a more self-conscious effort in assuring that
their mission and programs are adapting and growing in relevance within a
changing environment.

I am excited to know that the Philippines has taken a lead in pioneering
new approaches tc make agricultural education a more powerful z2nd relevant
tool of rural development. I am pleased that Dean Villareal could join us
teday. As Chairman of the Technical Panel for Agricultural Education, he has
been a major intellectual leader behind the Macro Agricultural Fducation
Plan. This plan has gone a long way in rationalizing and improving the
agricultural education system in the Philippines. I am also glad to know that
there is now a dynmamic partnership among the agricultural colleges, ATl and
PCARRD as well as the private sector. The partnership of these three natural
constituencies will forge much stronger agricultural research, outreach and
business programs.

We think this forum today directly supports the rationalization plan for
tertiary agricultural education. The plan reexamines and redefines the hasic
mission of agricultural colleges in the Philippines, emphasizing the quality
and relevance of agricultural education. Strategic planning provides a
systemic framework for that reexamination and redefinition. 1 perscnally
urge and welcome your active participation today. Thank you.
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OPENING REMARKS
by
Ruben Viilareall/

Participants, guests, ladies and gentlemen, good morning.

It is always a welcome move on my part to be involved in seminars
related to agricul ture particularly in this one-day seminar on strategic
planning not because we lack this kind of activity but because I regard this
as a golden opportunity to share experiences and gain insights from colleagues
for our intellectual nourishment.

As the Dean of the UP College of Agriculture, I find this seminar very
timely and rewarding because early this year, the College of Agriculture of UP
at Los Banos in its agenda for the 1990's has already painted a scenario for
Philippine agriculture as a backdrop for the college's program directions and
development. The agenda is a brief statement on the role of the college in
agricultural and rural development and a proposal on how the college plans to
undertake its mission.

One of the proposed agenda that we shall be undertaking is the
reexamination of the content of the agricultural courses in the Bachelor of
Science in Agriculture (BSA), Bachelor of Science in Development communication
(BSDC), Bachelor of Science in Food Technology (BSFT), and Bachelor of Science
in Agricultural Chemistry (BSAC) programs with the view of integrating these
into farming systems type of courses, problem- and issue-oriented, instead of
the current discipline-oriented courses. The agricul ture issues type of
courses in the curriculum should expose the student to the historical, the
politico-economic aspect of agricultural problems; to farming systems under
varying conditions; to management and business aspects; to the socio-cultural
and communication problems; to the legal institutions in the rural setting;
and to the technological requirements of a scientific training in
agriculture, These efforts are very similar to what the Hawkesbury
Agricultural College in New South Wales, Australia did in 1978 which gave a
new thrust to tertiary agricultural education in that country. The challenge
was to provide programmes of learning for farm managers and agricul tural
technologists appropriate to the complex issues of agriculture as a human
activity.

Of course, talking of strategic planning for tertiary agriculture
education in the Philippines, our experience are well documented and very
productive through the collegial efforts of the Technical Panel for
Agriculture Education {TPAE) of DECS. In 1979, the TPAE evolved the blue
print for agriculture education development at the macro as well as in the
micro levels. For your brief information, we have the Macro plan known as the
National Agriculture Education System (NAES), which you are all aware of and

1/Dean, College of Agriculture
University of the Philippines at Los Banos
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the major concern of Senate Bill 429, now on its third reading in the
Philippine Senate. At the micro educational planning level, our efforts have
been in the development of the new ladderized Diploma in Agricul ture
Technology-Bachelor of Agricul ture Technology (DAT-BAT) curricular program.
The challenge of this program is to produce an agriculture technologist-
entrepreneur type of manpower with the wholistic orientation of the
agricultural systems in the country. '

This type of academic exercise, we hope, shall help rekindle in us a
challenge to our agricultural planners and educators in the country starting
in this morning's seminar.

defore I close, however, I have an observation to make regarding the
seminar topic for this morning. Based on the seminar papers distributed to
us, my attention was directed to Kast and Rosenzweig's concept of management
when it describes strategic planning's prime aim of relating the organization
to the external environment. To me, this is a timely objective because in the
Philippine context, our plans no matter iow good, are hampered and derailed to
a certain extent because of the influences to a large extent of the external
environment such as the budgetary systems, the velief systems and the
socio-economic systems prevailing in the country. We need to resolved theses
problems if we want to move on.

Finally, 1 si :erely hope that this seminar shall bring about new
challenges and insichts in sustaining the laid out agriculture education in
the country today.

Thank you and good day.
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SYSTEMS THINKING AND PRACTICES IN THE EDUCATION OF AGRICULTURALISTS

by
Richard J. Bawden (et al.)l/
Keynote Speaker

SUMMARY

A systems approach has been taken to a review of agricultural
education programmes and as the essential theme of re: tant
curricula at Hawkesbury Agricultural College in Austraiia. The
systems thinking and practices which have guided, and been shaped
by, the innovations are outlined, and the rationale and framework of
the major programme are described. The subsequent emphasis has been
placed on effective learning for agricultural managers and their
technologist advisors. It is argued that problem sclving and
learning are essentially the same psychological processes and that
taking a systems approach to investigating problem situations
provides a more useful paradigm for learning about agriculture than
reductionist, discipline-based approaches. Experiential learning
and autonomy in learning are seen as consistent with this and are
basic features of the programmes. A conceptual framework for
problem solving that incorporates soft and hard systems and
scientific reductionist methodologies has been developed. A
contingency approach to situation improving is emerging as a less
restrictive and more realistic alternative to a normative approach
to problem solving.

INTRODUCTION

The role that agriculture has played in the socio-economic development
of Australia in the two hundred years since European settlement occurred has
been well chronicled (Williams, 1982). Formal education in agriculture has
been available for almost half the time and has undoubtedly had a significant
impact on the overall production and productivity of the rural sector (Swain &
Bawden, 1981).

Yet there is an increasing sense of unease that much of this has been
gained at the expense of permanent damage to fragile ecosystems: systems,
which, berore European settlement, had supportec significant human populations
for tens of thousands of years without cultivation or the presence of
cloven-hooved ruminants (Flood, 1983). There is a fear that should
contemporary practices continue, then their conflict with natural evolutionary
forces might well result in continued and ultimately irreversible,
deterioration of many of the land's resources. VYet the pressures brought on
farmers to change their cultural practices to be less exploitative of natural
resources have to be reconciled with the need to increase productivity to cope
with increasing economic pressures.

T70ean vt AgrituTture, Hawkesbury Agricultural College
~ Richmond, Australia
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The confusion associated with these dynamics and disequilibra in
agricultural systems is the essence of Dahiberg's (1979) contention that most
intellectual maps of agriculture fail to perceive it as 'the basic interface
between people and their environments'. [t has been argued that Australian
educational institutions have been remiss in not developing Tearning
environments and curricula which reflect this perspective (Bawden & Swain,
1981). It was these perceived mismatches between educational programmes and
the dynamics of agriculture in Australia that led, in 1978, to a new thrust in
tertiary agricultural education in that country,

A structural reorganization within Hawkesbury Agricultura) College in
New South Wales gave its School of Agriculture an opportunity to redesign its
curricula. The challenge was to provide programmes of learning for farm
manhagers and agricultural technologists appropriste to the complex issues of
agriculture as a human activity,

The relevance of a systems approach to the process of curriculum review
and as the essential theme of resultant curricula proved pervasive. The
fundamental concepts of Spedding (1975, 197%) and Cox & Atkir (1979) on
agricultural systems, the analytical approaches to farm systems analysis (Dent
and Anderson, 1971}, developments in agricultural systems research (Dillon,
1976) and in systems thinking and practices (Checkland, 1976), were all potent
Catalysts to the Hawkesbury Systems thrust. Learning models appropriate to
the approach have drawn heavily on the experimental concepts of Kolb and his
cclleagues (Kolb et al, 1979), on autonomy in learning as outlined by Burgess
(1977) and Boud (1981), on problem-based learning in medicire (Maddison, 1982)
and on the problem-solving systems methodology developed by Checkland (1981a)
and his colleagues. Finally, the ideas of Chaudhi (1963) and of organ-
1zational systems theorists Kast & Rosenzweig (1981} have provided models for
learning about agricultural management as well as for structural developments
of the School of Agriculture itself.

This paper outlines the systems thinking and practices which have guided
and been shaped by the innovation in the Hawkesbury educational system with
its emphasis on effective learning for agricultural managers and their
techrologist advisers,

Essentially, the re-orientation and innovations at Hawkesbury are based
on:

(1) Studies of systems and subsystems involved in agriculture and not
of separate subjects or disciplines. -

(2) Systems and contingency problem-solving approaches to learning and
not reductionist science and pedagogical once.

(3) Learner-centred ard not teacher-centred teaching strategies.

(4) Organizational flexibility in the School and not adherence to
discipline-based Departments.

(b) The School as a learning centre subsystem integrated into the
national agricultural system not as a discrete and restrictive
post-secondary institution.
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Two basic contentions are that all things are not knowable and that the
whole is indeed greater than the sum of its parts. XA further belief is that
studying the problems of agriculture should start with the whole situation
before its reduction to constituent components.

The logic of the approach follows the sequence:

Managers and the technologist advisors of the agricultural
service industries are concernad not with scientific questions of
the nature 'what is?' but with questions of the order 'what is to
be done?’. They have to be able to identify situations that need
improving and solve associated problems. Logic dictates that their
education should be about helping them become more effective at
taking such actions.

Problems in agriculture are almost always ccncerned with things
which are interacting with other things. Furthermore, these things
and the way in which they interact are under the influence of
changeable envircrmental conditions and profound evolutionary
forces.

It is convenient to think of these interrelationships as 'systems of
interactions'. This is associated with the fact that totally different
situations have the same general characteristics of boundaries, inputs,
outputs, transformation processes, measures of performance and an environment.

In spite of these common characteristics, however, systems can be
divided into two major types (Ackoff, 1973; Checkland, 1981a):

(1) These that have clear goals and/or predicizble outcomes (purposive
or 'hard' system).

(2) Those where goals may be unrecognizable and outcomes ambiguous and
uncertain (purposeful or 'soft' system).

The various methodolcgies and techniques used for solving problems in
agricultural systems will therefore be contingent upon the nature of the
system(s) involved.

To build an operational conceptual framework it has been necessary to
develop:

(1) A model of agriculture consistent with Dahlberg's (1979) perception
of it as 'the basic interface between peolpe and their
environments'.

(2) Ar approach to problem-solving that allows for the complexity and
lack of definition ot real world problems.

(3) A concept of the teaching/learning process that will enable the
educational aims to be achieved.
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(1} A MODEL OF AGRICULTURE AS A HUMAN ACTIVITY SYSTEM

Figure 1 is a diagramatic representation of farming systems as a human

activity system. it reflects the perception of agriculture which underlies
the Hawkesbury programmes.

Farming systems are key ones in the heirarchy of systems which represent
agriculture, but not the only ones. Management is common to all and the
innovating-allocating operating model of Chaudhri (1969) serves a useful
purpcse. Kast & Rosenzweig (1981) envisage the management of an

organizational system as comprising three interrelated subsystems or levels of
goal-directed activity:

(a) At the operation level the primary task is carrying out stated
objectives effectively and efficiently. Objectives tend to be
‘optimizing' and problem-solving techniques have a basic
computational focus. Uperations are relatively insuiated from

Changes in the systems development and hence comparatively stable
and fixed.

(b) The strategic and innovation level is concerned with relating the
organization with the environment, developing strategic plans and
providing adjusting mechanisms to ccpe with changes. Objectives
tend to be 'satisficing' and problem solving had a judgemental
focs. The strategic level is relatively open to the systems
environment and innovations are respenses to its dynamic and
variable nature.

(c) At the allocating and co-ordinating level the primary concern is
integration of the internal operations and allocation of resources
in a way that is consistent with overall strategies.

The smaller the organization, and this pertains especially to the family
farm, the more likely it is that only one or a few people will perform all of
the three functions. As organizations grow the functions are differentiated -
as in an educational system, for instance.

Agricultural education tends to focus on the aspect of managing that
refects a background of the policy-makers, often without recognition of it as
an aspect of managing. Agricultural scientisis tend to focus on operations:
farm management economists on allocation; macroeconomists on the strategic
level. It is rare to find an operational conceptual framework for educational
policy which encompasses all three. A systems paradigm and an understanding
of the function of technology may be prerequisites.

(2) APPROACHES TO PROBLEM SOLVING

The intellectual framework for approaches to problem solving is built on
four generalized models of ways agricultural problems are, or might be.
approached. All four are incorporated and selection is seen as a matter of
judgement contingent on the situation. The models are seen as representing a
heirarchy of approaches to problem: of increasing complexity and lack of
definition. The four approaches are:
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(A) A reductionist scientific approach.
(B) A reductionist technological approach.
(C) A hard systems approach.
(D) A soft systems approach.

. The choice of one or the other is influenced by the objectives to be
ach1evgd, the context of the problem and the abilities (often related to the
gducat1on received) of the problem solver. These differences can be
illustrated as sequences of key events in each process.

{(A) The reductionist scientific approach

Problem Problem Problem Explanation Hypothesis
Situation™ > Defined —*Reduced ¥ Hypothesized 'Experimenta]]y
Perceived Tested

Reduced Hypothesis
Problem 44— Validated by €-
Explained Repetition

This approach relies on reducing the problem to some testable
proportions, experimentally testing the resultant hypothesis through some sort
of objective quantification and by the reduction of as many variables as
possible, deducing an ultimate output in the form of a 'this is why' statement.

{(B) The reductionist technological approach

Scientific

Explanations
Problem Probiem Problem i Alternative
Situation —* Defined —PReduced = T T T Solutions
Perceived Generated
Problem Action Solution Optimizing Alternative
(as reduced)¢-Validated ¢— Action <€—— Solution ¥ Solutions
Solved Implemented Selected Evaluated

This reductionist technological approach is common in applied research
typical of agricultural science (in fact, agricultural technology) where the
focus is on 'what is to be done?' and not 'what is?': why is it so?'.
Furthermore, and as a direct resuit of its use in the applied research
context, it is both the basis for most technical advisory services and, as
refined by financial data, farm management services in Australia. Of course,
the methodologies used, as well as the parameters measured to seek technical
optimising solutions, will differ from those used for economic ones but the
essential process of quantification remains the same. This approach, whilst
certainly having some major benefits in icreasing agricultural productivity,
has caused many compartmentalized efforts. It is only recently that
technologists of different discipline have started to work together in
multidisciplinary teams to provide less-reduced solutions.
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. There is a big step to be taken, however, between aggregations of
multi-disciplinary approaches to problem solving and holistic or systems
approaches.

(C) The hard systems approach

Scientific Technological
Explanations Solutions
Problem Problem Relevant l l, Optimising
Situation —P Defined — Descriptive — » Models ———
Perceived Systems Designed
Identified
Systems —_—~—j l
Concepts STLTTTT T LIt LIt I
- Rt »
System Action Action Optimising Alternative
Problem <— Validated <4— Implemented #—— Solution <€——— Solutions =
Solved Selected Evaluated
OR <-
Systems New System New System
Validated ¢ Tested *— Built E———

The crucial third step in this sequence is not the reduction of the
problem as before, but its statement in the context of a descriptive system.
This system is them modelled. This a fundamental conceptual step to take in
the transition from reductionism to systems thinking. The systems model will
include a reccgnizable boundary, inputs, outputs, essential transformation and
some paramenters of performance. Subsystems and their interactions will be
identified and mathematical relationships sought. Once the model has been
constructed - a simulation of the real world, often built using data generated
by the reductionists - it can be used to:

(1) Predict outcomes of various alternative strategies and thus act as
an optimising model for the system in either physical or economic
terms (systems analysis).

(ii) Permit a whole new system to be built or 'engineered' which will
solve the problem in a more fundamental sense (systems engineering).

(iii) Highlight key factors of environmental influences and
interactivities in the behaviour of the system as well as indicate
where dificiencies in the current scientific knowledge may lie
(systems research).

Systems analysis has gained a number of adherents over the past few
years and many models have been developed to calculate optimising strategies
for such functions as rotating grazing (Morley, 1968; Noy-Meir, 1976),
irrigation water application (Cull et al., 1981), fertilization rates (Bowden
& Benneth, 1974, Helyar & Godden, 1977), and pest management programmes (Teng

et al., 1978). The engineering of new agricultural systems is far Tess
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commonly practised, probably due to the difficulty in defining all of the
variables involved in purposeful activities. The approach to the design of
cropping systems developed at the International Rice Research Institute
{(Zandstra, 1977) is a clear attempt at engineering systems, although, as with
any innovation, there are certainly difficulties associated with the rea)
adoption of such computationally designed farming systems.

It would seem that systems research, the third activity referred to
above, is a stated objective of most systems modellers (Dillon 1976), although
evidence is scarce as to its actual role in determining research priorities.

It is not uncommon for any of these studies to commence with the
modelling of a system rather than the recognition of a particular problem
situation. A1l of these systems activities are based on the premise that
quantifiable objectives or purposes can be clearly set for the task to be
elucidated. All are being used with increasing frequency in agricultural
situations, especially at the operations and allocations level of activity.
The key to the essentially numerical nature of this approach is the computer
and the main technique used is simulation modelling.

These approaches are less useful when the goals or purposes of a system
are vague and non-quantifiable, like those involving organizational
strategies, human values or the exercise of political power. Under these
circumstances a fourth approach is needed.

(D) The soft systems approach

Problem Problem Relevant Transforming Models
Si1tuation —uSituation —Transtorming —p System ——» Compared —
Perceived Expressed Systenis Modelled With

Identified Reality
S S

Systems ' _
Concepts | >

Problem Changes in: Desirable and
Situation ¢— Outcomes g— * Structure «—— Feasible —

Improved Validated * Procedure Changes

* Attitude _“__J/J,Debated
Hard Systems Scientific
Methodology Explanations

This methodology, developed over the past few years by Peter Checkland
and his colleagues at Lancaster University (Checkland, 1981a) is a potentially
great significance in dealing with the multitude of unstructured problems that
characterise human activity.

Naughton (1981) gives an overview of this methodology in which he states
that it is based on the assumption that a real-life 'mess' might contain
hundreds of problems and that the idea of problem solution for the situation
as a whole is a 'Utopian dream'. the analysis phase is therefore conceived of
not as an attempt to arrive at some objective understanding of the problem,

but as a phase during which different perceptions of the situation as a whole
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may be represented and communicated. The analyst is expected to help people
in the situation make meaningful improvements rather than simply presenting
them with a list of recommendations for action. This means the analyst
himself is an actor in the problem situation.

The methodology is a systems one because of the centrality of the
concept of a relevant system within it. OUnce the analyst has focused on those
aspects ot the situation he wants to explore further he is required to imagine
a systemic way of making it better or perceiving it in a different light as a
relevant system. This system is then developed through the rigorous
application of systems thinking to defining it and building a conceptual model
of it. The comparison of the model with the real-world situation, and the
insights this provides, are the basis of a debate about desirable and feasible
change among the people involved.

Checkland (1981b) maintains that hard systems problems are a special
case of soft ones in which a clear statement of purpose enables optimizing
systems to be developed.

The methodology has been found to be a very useful one in the learning
by tackling real-world problems context of the Hawkesbury programmes. It is
consistent with the view of agriculture as an interaction between social and
natural systems and the innovaticns/strategy-allocating/coordinating-operating
concept of managing agricultural systems. It stresses the need for the
creative, perceptive and intuitive mode of thinking which characterizes the
srtist as well as the logical, linear and sequential thinking often thought of
as the province of the scientist (Samples, 1976; Vickers, 1981). It also
calls for skills in human relations. It is clearly 21 technological
methodology in that its primary goal is effective action, the facilitation of
beneficial change in problem situations, rather than understanding for
understanding's sake.

The intellectual map of agricultural systems and problem-solving
methodology that has been developed incorporates all fcur 2pproaches.
Selection of an approriate approach is a matter of judgement and is contingent
on the particular situation. 7Thus the feature of the 'Hawkesbury map' is the
heirarchy of approaches to problems of increasing complexity and lack of
aefinition.

(3) LEARNING ABOUT AGRICULTURAL SYSTEMS

The emphasis on the management and technological aspects of agricultural
systems, including farming ones, reflects a view of them as human activity
systems. The three managerial subsystems referred to can be identified in al)
agricultural systems, be they farms, extension services, educational
institutions, credit organizations, marketing boards or research stations.
They therefore provide an entry point to any prohlem situation where the
concern is ‘what is happening here? Why the sense of unease?' This is as true
for the farm manager as it is for those technologists who are available to
help him improve his situation.

Problems start with the situation of perceived mismatches being
experienced. David Kolb and his colleagues suggest that effective problem
solving proceeds from the first step as a cyclical process involving three
more steps of (i) observation and reflection, (ii) conceptualization and



- 14 -

generalization; and (iii) action to validate (rolb et al., 1979). This
process is illustrated in Figure 2 below.

——._p Concrete _
l Experiences
Testing Implications Observations and
of Concepts in Reflections

New Situations
?
f Formation of Abstract
e s S <@§—

‘Concepts and Generalization

Fig. 2. A model of the problem-s lving/learning process

These authors have concluded that this process is identical to the way
people naturally learn about anything and thus effective learning contains the
same identifiable steps. This view of learning has been termed experiential
learning as it relates to the close relationship between the learner and the
realities being studied (Keeton & Tate, 1978). Since problem solving often
has a negative and restrictive connotation, 'situation improving' might be a
much more acceptable concept. It is certainly more consistent with the
principle of action learning.

The experientiai, or action i.arning approach, dictetes s numoer uf
Characteristics which lcarning env, onments must rerlect (3awden, 1983):

(1) Learning is a lifelong pr.zess and the extent to which it is
practised is the responsi ility of each individual learner.

(<) Tne design of reievant curricula should reccgnize that individual
learners:

(1) should be enccuraged to assume as much responsibility as
possible for identifying and fulfilling their own learning
methods;

( 1)  have different learning needs and goals from others who are
entering the same career pathway;

(111)  differ in the manner in which they improve their own
learning abilities of acquiring knowledge and skills and
developning attitudes and beliefs;

( iv) differ in the rate at which they learn, not only between
individuals but for the same individual on different
occasions;

{ v) learn more effectively when fulfilling self-set cujectives
rather tnan objectives by other,

—
(9%
~—

Learning cutcomes are more easily achieved and capable of assessment
when initial objectives are ciearly stated and the c.atext to which
they refer defined.
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(4) Learning is mor. effective when the leatners are actively involved
in learning experiences rather than being passive listeners to facts
being taught or skills demonstrated tc them.

(5) As learners assume increasing responsibility for their own learning
this should be accompanied by increasing responsibility for self
assessment,

This view of the learner, or situation improver, as someone actively
thinking and doing things about life situation being experienced, closely
reflects the educational phiposophies of such writers as Rogers (1969), Tough
(1971), Freire (1972), I1lich (1973), Knowles (1975) and Burgess (1977). The
inference from these works is that learning is a contonuously recurring
process through like for which the learner acsumes responsibility and control

THE CONCEPTUAL FRAMEWORK IN PRACTICE

Putting this conceptual framework into practice has led to major changes

offthis School's programmes and the organizaticnal context in which they are
offered.

The innovations-allocations operations model has been used as a guide
for the reorganization of the School. A form of matrix management is emerging
in place of the previous hierarchical nd departmental’y based structure. In
the new structure:

1 & a2n
155480 JCars tircugh censut 2tion with School staff, a fezture
nicio 15 2 weekly Open Forum

(b) Al i z2tinn Of resources ang  utegration of internal aciivities of
the Schesl is done by @ School Cc-ordination Group, msde up of
prigramme co-ordinators and resource managers;

(c) Operations are carried out be general staff teams¢, with one of the
team designated as a co-ordinator. Resources are provided as
learning packages by staff grouped in more traditional subject-
centered groupings.

The underlying assumption is that organizational structure rceas to ve
open and flexible to accummodate rapid and unpredicted change in the needs of
the learners as well as in the suprasystem of government funding policies.

The Bachelor of Appiied Science (Agriculture) programme iilustrates how
these concepts are put into practice. The programme is divided inio three
phases: the first and third are each of *he semester duration, whilst the
second is a one semester off-College phase. To graduate, students must
demonstrate that they have acquired knowledge, skills and attitudes across a
competency matrix of independent learning, communication and systems
agricuiture, ~
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The matrix reflasts the essential holism 27 tne Pawkesbui_ educational
environment.

The major aim of Phase I of the programme is to intrcgcce stucem<s to
systems concepts and o the Hawkestury view of agricultural sys<ems (Fig. 1).
This is dcne by presenting the conceps and providing experie:ces to enable
students to validate views of reality. [hese experiences inzlude a detailed
study of the Coliege integrated dairy farm at the levels of operations,
allocations, and strategic plananirg, an eviluation of the al’ccation and
strategic planning of other farming systems drawn from the Coilege estate or
nearby areas, and resource allocation within simulated farming systems.

At all times the cverall learning experiences are presented in
provlem-solving framework, with resource packages being availabie to enable
students to effectively analyze situations, to reflect on this arnalysis, draw
out conceptual models and then to validate these models. The resource
packages may be presented as tracitional lectures, labcoratory practicals and
demonstrations, or as study guides, audio-visual packages, computer programs
and other innovative educational strategies. Assessment is based on the
student being able to demonstrate an ability to identify problems or issues
from the farming system and its major subsystems, and being able to follow
through the learning cycle to propese possible validated improvements to these
problems and issues.

Considerable emphasis is placed on the process of learning. Students
are encouraged te accept increzsin’ respensipility for the crasmizitics of

their own iearning, with acaasmic - zaff facilitating this trans*er o°

depencency from leacher {0 leirner  The role of the teaciar in tr.c context
has Zeen outllln v bty Su-z2ss (1977 . and invelves the schizveser’ of 2 balance
betv ..~ support and caor€rontziion.  The acacemic attempr: o wrolirage
incrzesing self-con®sence in the  _ucent, access o Teg. ming i .ouuirces and
freguent feedback un tne Yearri:'s levzlopment.  Much of JBe et Tvg occurs
inosmait o group shtuat.cnms.  Vhe gredo peocess providel Lol oo, o tunity for
learning to be shere” anc an experience bSase for studies of secist 3 stems,
using tne pecpie-in-systems model of Lgan & Cowan (1978 20 e

characteristic: of *he davelopment vi 30017 3roups &7 Jusiccteo - mann and
gormann (1976).

rarallels are craun between tne psycnological procecs in.0 ved b
problem sclv.ng by irdividuals and groups, and effective leerning th,o.gh
reference to the 'earring ~vcle cf Kolb et al. (1679). Jjne rzavairg recoress

of students is meniisred using the device of tne poritolic {Edwus=n & Mckinnon,
1980). In this students monitor their development against ihe course
competency matrix in the affective, ccnative and intellectual gdumains.

In the second phase of the programme students are placed in commercial
farming systems, mainly in the State of New South Wales, but increasingly
beyond. The essential thrust of this experience is for each student to carry
out a systems anaiysis of tne farming systcem using the Hawkesbury model as a
reference. During tnis phase, contact with academic staff is deliberately
maintained at a low level to encourage learning autonomy. Academic staff
normally only visit the “arm twice and all other contact s bv weil to the
student's facilitstor. The Tearning strategy of this uvhase is a ceniract for
learning negetiator between the student, the host varier anc the tasilitator.
Once again reference is drawn to the compotercy mat-ix and st . -l e
expected to continue to develon abiiities across *he matirs:


http:1t,'o.gh
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There are two majer aims in the third and final phase of *he programme.
The first is to provide opportunities for reflection and deeper investigation
of the real-world experience just completed. Students are expected to present
a detailed representation of their learning attainments from the previous
phase, as well as how they have subsequently fulfilled learning needs
identified at that time. The organization and fulfilment of each individual's
learning is primarily the responsibility of the learner in this phase of the
programme.

The second major aim of the phase is fashioned around the development of
a career competency model and the implementation of learning strategies to
achieve such competency. The competency model is developed in association
with an appropriate employing group, recent graduate employees, academic staff
and the student. The model is based on the premise of employability in an
agriculturally based career upon graduation. These careers might be as broad
as the management of extensive farming systems, or as narrow as relatively
specialist advisory technologists. After a minimum of seven semesters'
enrolment, students may apply to graduate, basing their applications on their
fultilment of the programme competency matrix and their own career competeicy
matrix. Such achievement is validated by a panel of academic staff and
external programme advisors drawn from the agricultural community.

A number of associate diploma programmes (2 years) and a graduate
diploma programme have been developed to extend these principles to different
groups of learners. In addition, a Mazsters in Agricultural Svstems has been
designed and awaits government apprc.zl for its accreditation.

FUTUR: SEVELOPMENTS

The conceptual framework described has evolved since 1978. The process
has accelerated during 1983 in response to the first group of Phaze I
students being placed in a proulem-solving role in commercial farming systems.
Staff have been under increasing pressure to conceptualize system thinrking and
practices, and desirable and feasible learning environments. They have also
been expected to be much more involved in the management of tne 3chod, 1tself
as an educational system adjusting to continued environmental change.

The result has bean a change in the pattern of systems thinking and
practice, which can be described as:

(1) Away from a normative approach to defining problems in which a
definition of the system being studied is the starting point:
to a contingency approach to problem-solving in which a
comprehensive but relatively unstructured analysis leads to the
definition and design of systems to improve the situation.

A
N
—

Away from a relatively static within-system focus which places
emphasis on the structure of the system and problems associated with
allocation and operations:
to a dynamic tocus that aims at highlighting opportunities for
improvement by looking for matches and mismatches between
resources, activities and changing circumstances.
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(3) Away from social and personal factors being seen as a constraint to
improved agricultural practice:
to an appreciation that social values and the goals and
attitudes cf the people involved are key elements to improving a
situation:

(4) Away from the concept of best 