
SUMMARY

9
Golden rules of teaching

The view of good instruction presented in this book can be condensed
into a few "golden rules".

1. Cover less subject matter in your teaching, but teach it better and
more thoroughly. One deeply understood and practically mastered idea or
principle is morevaluable than a hundred superficially learned fragments of
knowledge.

2. Do not be content to teach "ready-made" decontextualized facts and
skills. Always ask "why" and encourage students to do the same. Build up
your teaching on the basis of general principles and powerful ideas found
behind the factual details. Embed phenomena in practices and treat them as
part of a system. Search for the origins and development of systems.

3. Evoke in the students a substantivemotivation, an interest in the use
value of the subject matter. Search for inner contradictions in practices and in
knowledge. Use these as sources of sociocognitive conflicts, aroused bymeans
of problems and challenging tasks which show students that their former
knowledge and waysof working are insufficient.

4. Draw up an orientation basis that reveals essential principles of the
subject matter. Use the orientation basis as an intellectual tool in formulating
and solving student tasks. Prepare theorientation basis in the form of simpli
fied models which students will internalize gradually. Invite students into a
search for and formulation of the orientation bases.

5. Aim at cycles of investigative learning, including the stepsof motiva
tion, orientation, internalization, externalization, critique, and control. Facili
tate and guide this designinga complete instructional treatment for each the
matic unit.Always be clear of whatis the instructional function of each phase
of your teaching, that is,what kind of mental work you intend the students to
accomplish.
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6. Plan your teaching with care. Prepare a curriculum. Compare your
instruction continuously with your curriculum. Note successes and break
downs as well as new insights. Do not hesitate to let your plans and experi
ences be known for the benefit of other educators. Find out what the others do.

7. Require a lot from students, but respect them as well. Stand behind
your words - take what you teach seriously and form your own views about it.
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GLOSSARY

Behavioural objectives on instruction. Objectives which specify the students'
desired observable performances as end results of instruction. Behav
ioural objectives are supposed to be as specific and exact as possible,
preferably indicating the acceptable performance in measurable terms.
The problem with behavioural objectives is that the same external per
formances can be based on completely different internal models and
cognitive constructs. When the objective only describes a specific exter
nal performance, teaching and learning will likely be planned so as to
lead as directly as possible to that performance. The internal conditions
of external performance will easily be disregarded, thus remaining nar
row and superficial.

Cognitive objectives of instruction. Cognitiveobjectivesdescribe those prin
ciples and constructs on the understanding of which external perfor
mances are to be built. They explicate the "red thread" and gist of the
subject matter - what insightis to be attained through a course.A cogni
tive objective is expressed in the form of an orientation basis, a model
which can be used as an internalized tool for generating and monitoring
appropriate performances in changing conditions.

Collaboration. Collaboration between learners facilitates every step of the
cycleof investigative learning. Instead of relying only on the teacher as
source of guidance, students can motivate each other, orientate each
other, etc. Debate and argumentation as well as help and support from
each other are important aspectsof collaboration.Three types of collab
oration may be identified: coordination, cooperation and communica
tion.

Community of practice. Skills and knowledge are manifested and evolved in
relatively stable communities of practice, typically workplaces. Training
that aims at teaching individuals separated from their communities of
practice is often ineffective and leads to little improvement in the work
practice.Investigative learning requires a learningcommunity. This typi
cally exceeds the limits of classroom, consisting of a network of work
teams and training instructions.

Complete instructional treatment. Instructional functions are only meaning
ful when they are together and form a complete instructional treatment
of a thematic unit. The purpose of complete instructional treatment is to
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ensure the completion of a cycle of investigative learning in each the
matic unit. The instructor should plan and carry out the teaching unit so
that instructional functions are used in a flexible and versatile way.

Contents of instruction. Instructional contents may be understood as cultural
models and modes of discourse. Form of representation and type of
organization are important dimensions of the contents of instruction.

Context. Investigative learning is embedded in a web of meaningful social
relations, practical tasks and cultural artifacts. In different phases of the
learningcycle, these may be mobilized toward criticism of existingprac
tices and ideas (context of criticism), toward discovery of new concepts
and models (context of discovery), or toward practical application of
new models and concepts (context of application). Each context of
learning has its own typical tools and methods.

Curriculum. A curriculum is aimed at guiding and monitoring the teaching
and learning processes of a training course. It guides and coordinates
the work of instructors, helping the individual teacher to synchronize
his or her own teaching with the whole course. A curriculum provides
teachers with a shared language and toolkit for planning. It orientates
and prepares students for instruction. A carefully crafted curriculum
facilitates complete instructional treatment and integral investigative
learning.

Cycle of investigative learning. See learning cycle.

Empirical knowledge. Based on observation, registration and naming of sep
arate external features of phenomena, empirical knowledge takes the
form of specific answers, procedures and solutions. Empirical knowl
edge asks "what?" and "how?". It is commonly manifested in memo
rized names, definitions, classifications and lists.

Expansive learning. Thelearner questions the validity of tasks andproblems
posed andbegins to transform thecontext itself This occurs forexample
when workers analyze critically their work practice and begin to trans
form it. In such learning processes, internalization steps to the back
ground while externalization ofnovel practices andideas gains priority.

External factors ofteaching. Directlyvisible circumstances duringthe timeof
teaching, such as the observable behaviourof students, or observable
forms of teaching (lecture, group work, etc.). Exclusive attention on
external factors makes the immediate reactions of students, such as their
approvalor disapproval, appear more important than making sense of
the contents of instruction.

Instruction. Instruction, or teaching, aims at conscious, goal-directed learn
ing. Its task is to motivate, direct and facilitate studying. Instruction

124 ~~ TRAINING FOR CHANGE



attempts to effectively influence the student's personality. It is typically
separated from other activities and protected from disturbing factors.
Instruction influences a person's development by means of accumulated
and organized knowledge and skills embedded in social practices and
artifacts. The main contents of instruction are stored in various forms of

representation such as stories, books, pictures, models, instruments and
computer programs.

Instructional format. Indicates who is communicating or working at a given
moment in instruction. Instructional formats can be divided into three
main groups: presentation, independent assignments and cooperative
instruction.Instructional formats belong to the external aspect of teach
ing methods.

Instructional function. The function of the given phase of teaching from the
point of view of the students' learning process. The instructor should
know which step in the cycle of investigative learning he or she is trying
to achieve at any moment in instruction. There are nine instructional
functions: preparing; motivating;orientating; conveying and elaborat
ingnewknowledge; systematizing; practising; applying; criticizing and
evaluating and controlling. Instructional functions are teachers' means
for evoking and achieving steps in the cycle of investigative learning.
They are the internal aspectsof teachingmethods.

Instrumental motivation (or alienated motivation). Basedeither on trying
to receive external rewards or on theattempt to avoid failure and pun
ishment. When this is the dominant motive for studying, the student is
not primarily interested in the content and usefulness of the subject
matter; studying is aimed at "making the grade", getting done with
and pulling through.

Internal factors of teaching. Means by which students' mental work and
sense-making is guided. Typically neglected or used arbitrarily in the
absence of a holistictheory of learning and instruction.

Internalization. The transformation of material,external actions into mental,
internal actions. Language and speech play an important role in this
process. Language is a tool by which material phenomena and acts are
recognized and identified. With the help of language we gradually
loosen ourselves from concrete, external means andswitch overto per
forming actionswith the help of abstractconcepts.

Investigative learning. Learning basedon experimentation and problem solv
ing. The learner identifies a problem,reflects upon it and formulates a
hypothetical explanation of the principles behind successful solutions.
The learner tests the hypothesis and modifies it according to the results,
constructing theoretical knowledge of the phenomena under study.
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Investigative learning proceeds through successive steps or learning
actions which make up a learning cycle. Investigative learning is contex
tual and collaborative, in other words, it is embedded in a web of mean
ingful social relations, practical tasks and cultural artifacts.

Learning cycle (also cyde ofinvestigative learning). The cycle of investigative
learning consists of six steps or learning actions: (1) motivation, (2) ori
entation, (3) internalization, (4) externalization, (5) critique and (6) con
trol. The starting point of the learning cycle is a true problem and con
flict which occurs in the student's practical activity. A groundwork
model of explanation is formed, a hypothesis, an orientation basis,which
helps to organize and interpret the whole subject under study. Next the
new model must be used in performing concrete tasks, changing sur
rounding reality and creating new solutions - externalization. The possi
bility is opened for the student to evaluate critically the model and to
control and correct his or her learning. Learning in which some of these
steps are weak or absent easily remains superficial and fragmented. Pro
ceeding through the entire cycle provides for flexible and independent
performance.

Meaningful learning (also productive learning). Meaningful or productive
learning can be observed in situations where a person wants to find out
the explanation to a problematic or intriguingphenomenon. The learner
is a curious observer and problem-solver. The learner uses tools, books,
other people's explanations and other such instruments to explain and
resolve the problem. The learner constructs ideas about the world and
forms explanatory models of its different phenomena by selecting and
interpreting information, by correlating and merging newly acquired
material into his or her ongoing activity and earlier construction. Mean-
ingfulness is established when newknowledge, new tasks, run into and
merge with the learner's activity and former knowledge.

Methods of instruction (also teaching methods). Methods have an external
and an internal aspect. Instructional formats and social modes of
instructionbelong to the external aspects; instructionalfunctions are the
internal aspect.

Models. Relatively stable patterns of thought and action. Models are both
mental and material. They are not exclusively individual and private;
they are alsoshared cultural patterns of thought and action.

Modes of discourse. Repertoires of talking, writing and generally communi
cating meanfullyin a communityof practice. Each communitydevelops
a "social language" of its own over time, with its typicalvocabularyand
attached typical meanings. Communities of practice also adopt typical
"speech genres", routinized expressions and idioms which are repeat
edly used.
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Orientation basis. The model a person uses to fashion his or her own under
standing of something, to evaluate it and to solve tasks connected with
it. In instruction, the orientation basis is reconstructed several times.
First it is prepared beforehand by the instructor. Next it takes shape in
the beginning stages of instruction by means of collaborative analysis
and experimentation. Then the orientation basis is gradually internal
ized. Finally,when applied in practical tasks, it will also be criticized and
possibly improved. At first the orientation basis is sketched graphically
or represented in external form by other means, including discussion
and debate between the students and instructors. It is gradually internal
ized and represented mentally.There are five types of orientation bases:
prototypes, advance organizers, algorithms, systems models and "germ
cell" models. A good orientation basis stimulates the independent
development and derivation of further complementary orientation
bases which illuminate different aspects or parts of a whole.

Productive learning. See meaningful learning.

Situational motivation. The mainly temporarycaptivation of students' atten
tion by externalfactors, suchas the fascinating novelty of a situation,the
characteristics of other participants or the entertainingperformance of a
teacher.

Sodal mode of instruction. The manner in which participants are grouped
and their interaction is organized in instruction. The following main
social modes maybe identified: frontal classroom teaching, individual
work, work in small groups, work in pairs and sectional work. Social
modesbelongto the external aspects of teaching methods.

Student tasks. Vehicles fororganizing and guiding students' learning activ
ity. For the construction of meaningful tasks, the decisive precondition
is the inclusion of context in the tasks. In work-related adult training,
tasks should be found in real work settings, genuine communities of
practice. Many tasks can actually be performed and solved in such real
life settings. Many others must be simulated, reconstructed in class
rooms or special workshops. Students should be able to construct the
task as part of work activity, not being forced to tackle the task as an
isolated exercise.

Substantial motivation. Studying is based on one's interest in the content
and usefulness of the subject matter. The student perceives "use
value" in masteringand understandingor developing and transform
ing the practices he or she is engaged in. This is a crucial precondition
and component of investigative learning. Substantial motivation arises
when the student experiences and recognizes a conflict between his or
her knowledge or skill and the requirements of the new task he or she
is facing.
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Teaching methods. See methods of instruction.

Teaching skill. Internal factors of teaching skill consist of mastery of the
instructional contents, mastery of a consistent theory of teaching and
learning and mastery of teaching ethics. External factors of teaching
skill consist of presentation skills, interpersonal skills, organizational
skills and technological skills.

Thematic unit. A relatively independent and complete substantive theme of
instruction. The kernel of the thematic unit is some important new theo
retical insight or instructionally worthyconcept. The contentsof the the
matic unit are organized in such a way that theoretical insight can be
linked to practical application. The duration and scopeof the thematic
unit must be sufficient to allow for the realization of a complete cycle of
investigative learning. Typically a thematic unitcovers several successive
lessons.

Theoretical knowledge. Basedon intervening in phenomena, on settingand
testing hypotheses, theoretical knowledge manifests itself in general
explanatory models used asmeans of reaching and formulating variable
specific solutions, answers and definitions. The core of theoretical
knowledge is to be found in such powerful intellectual procedures as
historical analysis, experimentation, detection of contradictions and
modelling. Theoretical knowledge asks why theanswer was correct, why
the solution was successful. In that sense, theoretical knowledge is insa
tiable. It implies risk taking anduncertainty. It incessantly endeavours to
stepinto.unknown territory. Theoretical knowledge has thecharacter of
continuous questioning, dialogue and self-revision.

Training. Education aimed at the formation ofparticular skills and specific
competencies is calledtraining.

Zone of proximal development. At the level of an individual learner, the
zone ofproximal development isthedistance between theperformance
the student is capable of on hisor her own and the performance he or
she can attain in collaboration with a more knowledgeable or skilled
colleague. It is the instructor's responsibility to arrange for the emer
gence ofsuch zones. At the level ofa whole community ofpractice, the
zone of proximal development is a contested area between the tradi
tionalpractice and alternative future directions.
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ANNEX 1

Picture 1: Advanceoraanizgr: The pyramid model of the classification

Questions answered

Where from,
whereto?

Why,
what if?

How?

What, where?

What?

Source: EngestrOm (1984).

Picture 2: Prototype: Accident description

Characteristics

High-level abstractions,
Need for concentration

Tendency toward
complexity

Non-diagnostic,
narrow

Static,
no dynamics,

hierarchical

Descriptive,
outlining

1.1.3 Inadequate isolation

Areactorwas prepared for maintenance and washed out. Therewas no welding to be
done and no entry was required, so itwas decided not to slip-plate off the reactor but to
relyon valve isolations. Some flammable vapor leaked through the closed valves into
the reactor and was ignitedby a highspeed abrasive wheelwhichwas being used to
cut through one of the pipelines attached to the vessel. The reactor head was blown off
and killed two men. Itwas estimated that 7 kg of hydrocarbon vapor could have caused
the explosion.

Following the accident, demonstration cuts were made Inthe workshop. It was found
that as the abrasive wheel broke through the pipe wall, a small flame occurred and the
pipe itself glowed dull red.

The explosion could have been prevented by isolating the reactor by slip-plates or
physical disconnection. This incident and the previous one show that valves are not
good enough.

Source: Trevor A. Kletz: What went wrong? Case histories of process plant disasters. Copyright
© 1988 by GulfPublishing Company, Houston, Texas. Used with permission. All rights reserved.
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Picture 3: Prototype: An eating place with simple cooking arrangements

^S
vs \\\\gi

Source: Thurman el al. (1988).

Picture 4: Advance organizer: Telephone directory

Uste alphab&ique du personnel
Alphabetical staff list as

arrefee au 05.03.93

at 05.03.93

Telephone Bureau

Abakoumoff J. Mme 7826 PUBL 2-10

Abate A. 6322 MULTI 7-52

Abdel Fattah M. Mme 6230 DACTYL 2-71

Abdel-Rahman F.M. 6054 SDG/AFR R2-81

Abla A. Mme 8578 APPL 6-75

Acero Franco N. Mile 7422 DACTYL 3-11B

Ackroyd S.E. Mme 6753 AISS 9-3

Adamo K. Mile 7730 RELOFF 2-155

Addo Yirenki F. 8014/8015 SECURIT R3-14

Aebischer H. Mme 6551 E/ALP 8-64

Source: ILO (1993).
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