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About the book

Scientific knowledge can accumulate while the object of investigation remains 
poorly understood. How can researchers study complex, changing processes 
when established explanations and disciplinary boundaries no longer provide 
sufficient guidance?
This book develops Scientific Recognition Architecture: a framework for 
organising inquiry before a mature explanation is available. It connects 
specialised expertise within a shared research process, keeps uncertainty explicit, 
and makes assumptions, questions and explanations open to revision. Drawing 
on the long-term consequences of military pollution, it examines what 
researchers must learn—and be prepared to change—in their own cognitive 
practice. Written for doctoral students and experienced researchers alike, the 
book places the developing object at the centre of inquiry and treats 
understanding as an unfinished task.
The main text, logical diagrams and learning units form three interconnected 
layers of presentation. The volume also includes the Operational Specification of 
Scientific Recognition Architecture and a glossary of concepts and their 
relationships.



viii

Contents
Introduction..........................................................................................................................1

Chapter 1. Encountering the Object...............................................................................19

Chapter 2. Knowledge Before Recognition...................................................................40

Chapter 3. The Limits of Established Organisation......................................................64

Chapter 4. Persistent Scientific Uncertainty..................................................................90

Chapter 5. Scientific Navigation....................................................................................116

Chapter 6. Relations and the Emerging Organisation of the Object.......................142

Chapter 7. Morphological Cognitive Openness..........................................................166

Chapter 8. Collective Scientific Recognition................................................................190

Chapter 9. Scientific Explanation..................................................................................215

Chapter 10. What a Project Leaves Behind.................................................................239

Chapter 11. When Reflection Becomes Operational..................................................264

Chapter 12. When the Architecture Enters Practice...................................................290

Chapter 13. The Researcher Before the Object..........................................................315

Chapter 14. Learning to Work Before Understanding Is Complete........................340

Chapter 15. Cognitive Trust...........................................................................................364

Chapter 16. Looking Back at the Cognitive Process...................................................387



ix

Chapter 17. Returning to the Historical Object..........................................................411

Chapter 18. Before the Object Existed Scientifically..................................................435

Chapter 19. The Military Problem and the Future Environmental Object..............460

Chapter 20. When Records Begin to Belong to Another Object..............................485

Chapter 21. When Places Change Scientific Identity.................................................510

Chapter 22. When a Substance Becomes More Than a Substance.........................534

Chapter 23. Persistence and the Expansion of Scientific Time................................558

Chapter 24. Scientific Recognition as Inheritance......................................................583

Chapter 25. Scientific Memory and Social Memory...................................................608

Chapter 26. When Research Begins to Change the Object.......................................633

Chapter 27. Responsibility Under Incomplete Recognition......................................658

Chapter 28. A Scientific Culture for Unfinished Objects............................................685

Chapter 29. The Current State of Scientific Recognition...........................................711

Chapter 30. The Object Remains...................................................................................738

Chapter 31. Scientific Recognition Architecture. Operational Specification — 
Version 1.0........................................................................................................................770

Glossary of Concepts and Their Relationships...........................................................785



CHAPTER 1  /  ENCOUNTERING THE OBJECT TEXT

Chapter 1. Encountering the Object
Scientific investigation does not always begin with a clearly defined object. In
many fields of science, the researcher encounters an object that has already
been recognised: its main boundaries have been established, its essential prop-
erties described, and its place among other objects determined. Existing theory
may leave important questions open, but the researcher has a sufficiently stable
understanding of what is to be studied. This makes it possible to formulate re-
search tasks, select methods, and assess the significance of the results.

For complex dynamic processes, the beginning of an investigation may be dif-
ferent. Individual manifestations become accessible: changes in environmental
composition, biological responses, spatial patterns, and historical evidence. In-
formation about these manifestations may be reliable, while the process con-
necting them remains insufficiently recognised. The researcher does not yet
know which observations belong to the same object, which relationships among
them are significant, or within what spatial and temporal boundaries the invest-
igation should proceed.

In this situation, defining the object becomes part of the investigation itself.

This point requires clarification. The empirical process exists independently of
whether the researcher has recognised it. Scientific work makes the process
more accessible to understanding: it allows its manifestations to be distin-
guished, relationships among them to be established, boundaries to be refined,
and explanations to be developed. References below to the emergence of a sci-
entific object concern the development of its scientific recognisability. The pro-
cess itself may have begun long before the investigation and may continue after
it ends.

A practical difficulty arises at the very first step. To begin work, the object must
be provisionally defined. Without such a definition, researchers cannot justify
the selection of material, distribute tasks, establish rules for observation, or de-
cide which results will matter. Investigation therefore begins with a representa-
tion of the process sufficient to guide the first actions. This representation has
practical value, but its correspondence to the object remains to be established.

A name helps the work begin. It directs attention, connects a new task with ac-
cumulated knowledge, and makes it intelligible to other specialists. At the same
time, it highlights some relationships and leaves others outside the initial in-
quiry. Terms such as “contamination”, “chronic exposure”, or “ecosystem recov-
ery” already imply a particular way of seeing what is happening. As investigation
proceeds, the initial name may prove to encompass different processes or to
designate only one part of a longer environmental transformation.
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An initial degree of definition is necessary. Whether it is adequate remains an
open question.

Specialists encounter the object through their professional training. This en-
ables them to notice what an untrained observer cannot, distinguish reliable
from questionable information, and select an appropriate scale of measure-
ment. Disciplinary concepts and methods give observation substance. The se-
lectivity of professional vision is therefore itself a condition of scientific work.

However, the possibilities opened by specialisation have limits. The ability to in-
vestigate a particular relationship precisely does not yet establish its place with-
in a wider process. A result may be reliable within the research task, while the
task itself covers only part of the object. Several specialists may produce valid
results that remain disconnected because the relationships among the pro-
cesses they studied were not included in any participant’s tasks. Knowledge
then develops within individual fields, while recognition of the shared object re-
mains limited.

This difficulty is particularly significant where the subject boundaries of different
disciplines intersect within an ongoing empirical process. Bringing specialists
together creates the possibility of joint investigation, but does not yet establish
its cognitive organisation. Researchers need to determine how the results of in-
dividual studies change their understanding of the object and what new ques-
tions arise from the relationships among those results. Placing professionally
conducted studies alongside one another is insufficient. The question of what
becomes scientifically visible under a particular organisation of knowledge was
addressed in earlier work on regimes of scientific recognition of military con-
tamination [1].

The initial representation of the object soon acquires organisational stability. It
enters the project description and determines the participants, observation
sites, database structure, range of analyses, and expected results. A research
hypothesis or provisional boundary becomes materially embedded in the alloca-
tion of funds, equipment, and time. Revising the representation of the object
later requires changes to an organisation that is already operating.

There may therefore be sound reasons for retaining the initial framework. Data
must be made comparable, commitments fulfilled, and participants’ work co-
ordinated. Constant changes to all the initial conditions would make investiga-
tion impossible. Yet as information accumulates, researchers need to distin-
guish stability that supports the quality of the work from stability that prevents
its foundations from being reconsidered. The same organisational actions can
serve either function. Their significance depends on their relationship to what
has become known about the object.

The difficulty may increase as the investigation succeeds. If measurements
meet expectations, conclusions receive support, and colleagues recognise the
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results, confidence in the original formulation of the problem reasonably grows.
Researchers have increasing grounds to continue in the chosen direction. How-
ever, support for a particular explanation concerns a particular set of observa-
tions. It does not, by itself, establish how fully that set represents the develop-
ing process.

A distinction is needed here between the support for an explanation and the ad-
equacy of the representation of the object. An explanation may successfully re-
veal the mechanism of a particular change while its relationships with other
changes remain uninvestigated. Further work may then preserve that explana-
tion while changing its place in the overall picture. Revising the scale, boundar-
ies, or composition of the object does not necessarily require earlier knowledge
to be judged incorrect. Sometimes researchers need to establish which part of
the process that knowledge concerns.

This distinction becomes especially important when the process continues dur-
ing the investigation. Environmental conditions change, substances move, ex-
posure pathways are transformed, and new combinations of natural and social
circumstances arise. Opportunities for observation also change: documents be-
come available, previously inaccessible territories can be reached, and analytical
methods improve. A change in the scientific representation may therefore res-
ult both from the development of the process itself and from changes in access
to it. These grounds must be distinguished because they call for different re-
search decisions.

Long-term military contamination makes this situation particularly visible. A mil-
itary event has its own place and time, but the processes arising from it may
continue within different spatial and temporal boundaries. The boundaries of
the event do not automatically define those of the object of subsequent invest-
igation. Establishing the connection requires work that relates historical inform-
ation and present observations to the same ongoing process. This unity must it-
self be examined: a common origin does not mean that all manifestations sub-
sequently develop in the same way.

A project has a deadline. The process under investigation has its own duration.

The two cannot always be fully aligned. The researcher selects an accessible in-
terval and limits the work to feasible tasks. Such limits are unavoidable, but
their significance for knowledge must remain clear. If a relationship remains un-
investigated because data, access, or resources are lacking, this describes the
capacity of the present study. A conclusion that the relationship is insignificant
requires independent grounds. Otherwise, a practical limitation gradually
enters the scientific description and begins to appear as a property of the object
itself.

The natural response to insufficient clarity is to collect more information. In
many cases, this is necessary. Incomplete observations, imprecise measure-
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ments, and gaps in historical records can indeed prevent understanding. Yet an-
other situation is possible: new information enters a system that retains the ini-
tial, inadequate representation of the object. Descriptions of the components
already identified then become more detailed, while their relationships remain
unclear, as does the adequacy of the definition of the process itself.

The quantity of information and the scientific recognisability of the object may
change at different rates.

Recognition begins as observations acquire a more definite place within the in-
vestigation. It becomes clearer which states of the process they concern, which
differences among them matter, which connections are supported, and which
are only assumed. Temporal sequences become visible, the understanding of
spatial boundaries changes, and incompatibilities among previously accepted
representations emerge. Sometimes the result is a need to separate what was
initially treated as one object. Sometimes it is a need to investigate together
what was previously considered separately.

Recognition therefore cannot be reduced to assembling disconnected data into
a whole assumed in advance. The unity of the process requires empirical sup-
port. Connections among observations may prove stable, coincidental, indirect,
or still unestablished. Similar manifestations do not yet establish a shared
mechanism, and spatial proximity does not demonstrate causality. Increased re-
cognisability may therefore involve both establishing a connection and reject-
ing, on adequate grounds, a connection previously considered obvious.

The term Scientific Recognition is used below to designate this work. Within the
present approach, it means the progressive increase in the scientific recognis-
ability of the investigated object through the organisation of observations, rela-
tionships, boundaries, processes, and uncertainties. The distinction between ac-
cumulating information and developing Scientific Recognition is one of the
foundations of the approach previously proposed for organising investigation
of long-term military environmental contamination [2].

Scientific Recognition does not imply that the researcher first obtains a descrip-
tion free of theory and then begins to explain it. Prior knowledge already parti-
cipates in the selection of observations. Hypotheses guide inquiry, enable res-
ults to be compared, and help discrepancies to be identified. At the same time,
investigation must retain the capacity to determine which relationships are sup-
ported by the material, which depend on the interpretation adopted, and which
still require testing. This distinction is especially important when one explana-
tion begins to determine the meaning of all new information.

Between the first observations and a sufficiently mature explanation lies a do-
main of fully scientific work. Disciplinary theories, practical experience, and
competing interpretations already operate within it. Reliable results are ob-
tained. Yet the explanatory organisation of this particular object is not suffi-
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ciently developed to determine the entire subsequent investigation in advance.
This condition is referred to below as the Pre-Theoretical Domain. The opera-
tional specification of the Scientific Recognition Architecture explicitly states
that this domain is compatible with the presence of theories and preliminary ex-
planations [3, Section 4.1].

Work in this domain requires restraint in judgement while maintaining active in-
quiry. Researchers can test specific assumptions, refine the composition of the
object, compare independent evidence, and determine which additional obser-
vations would distinguish explanations. Uncertainty gradually becomes more in-
formative. Researchers can state more precisely what they do not know, why it
matters, and what action could change the situation.

The professional difficulty is that a convincing explanation is usually easier to
present as a result than a carefully organised but incomplete understanding.
Researchers are expected to draw conclusions, and projects to produce definite
outcomes. These expectations have grounds. However, they may encourage re-
searchers to reconcile disconnected information before sufficient grounds exist
for treating it as consistent. The resulting coherence then expresses the need to
complete the argument, while its correspondence to the process remains un-
clear.

At this stage, the researcher’s task is to preserve the possibility of further recog-
nition. This requires maintaining distinctions between what is established and
what is assumed, between a scientific conclusion and a working decision, and
between the limits of the available material and the boundaries of the process.
These distinctions allow investigation to continue without attributing to the ob-
ject a degree of certainty achieved only in the organisation of research.

Keeping the object within the investigation means preserving the possibility of
revising its scientific representation. This possibility must have practical con-
sequences: new evidence can change a question, require a different test, or give
significance to a previously secondary relationship. Revision must be grounded
in empirical material and supported by argument. It does not follow automatic-
ally from every discrepancy, but neither can it be ruled out simply because the
initial framework has become familiar.

Encountering a complex dynamic object therefore requires a particular discip-
line of attention. Researchers use accumulated knowledge while examining
whether its organisation is adequate for the task that has arisen. The question
of what is already known must be considered alongside the question of what,
precisely, has become recognisable through that knowledge.

Further investigation begins with this distinction.
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Key Points
1. Defining the object may be part of the investigation. The process already ex-
ists, but its significant relationships, boundaries, and duration have yet to be sci-
entifically recognised.
2. An initial representation of the object is necessary for work to begin. Its ad-
equacy is examined during the investigation; embedding it in the project struc-
ture does not make it final.
3. Individual results can meet disciplinary standards while understanding of the
overall process remains fragmented. Collaboration among specialists requires
investigation of the relationships among their results.
4. A successful explanation has a particular scope of applicability. Support for an
explanation does not yet establish the completeness of the representation of
the object; expanding that representation may change the place of existing
knowledge.
5. The duration of the process differs from the project’s time frame. Limits on re-
sources, access, and material must be recognised as conditions of the investiga-
tion, while preserving the possibility of subsequently studying relationships bey-
ond its scope.
6. Accumulating information and Scientific Recognition are different processes.
Recognition requires clarifying the significance of observations and testing as-
sumed connections, including the grounds for treating different manifestations
as parts of one object.
7. Work before a sufficiently mature explanation emerges remains fully scientif-
ic. The Pre-Theoretical Domain includes theories, hypotheses, and reliable res-
ults while preserving distinctions between what is established, what is assumed,
and what requires testing.
8. Keeping the object within the investigation requires the possibility of justified
revision of questions, boundaries, and explanations. New empirical evidence
must be able to influence the subsequent course of the work.
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Diagram 1.1

A working representation and its revision

Defining the object may be part of the investigation.

The empirical process exists independently
of its Scientific Recognition.

Accessible manifestations
and observations

Knowledge, concepts
and preliminary hypotheses

A working representation of the object

Selecting material, methods and tasks
Obtaining new evidence

Assessing adequacy;
justified revision

A provisional definition allows investigation to begin. Embedding it in the project
structure does not establish its correspondence to the object.

Arrows indicate research transitions, including reassessment.

Text anchor: the initial representation and its organisational stability.
English version 01 · 1 / 5
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Diagram 1.2

Reliability of results and coverage of the object

Two questions that must be examined separately.

SUPPORT
An explanation reveals a
mechanism within a particular
set of observations.

ADEQUACY
How fully does this set represent
the process under investigation?

Support for an explanation does not establish
the completeness of the representation of the object.

Result of
study A

Result of
study B

Result of
study C

Relationships among results:
a separate research task

Expanding the representation of the object may change the place of an earlier
explanation while preserving its scientific value.

Arrows bring results into investigation of their relationships. A–C are illustrative.

Text anchor: the limits of specialisation; support and adequacy.
English version 01 · 2 / 5
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Diagram 1.3

The process and access to it

Two grounds for a change in the scientific representation.

THE PROCESS CHANGES
Environmental conditions,
movement of substances and
exposure pathways.

ACCESS CHANGES
Newly available documents,
territories and methods of
observation.

What has changed,
and what decision does it require?

Duration of the process

Accessible project interval

The boundaries of a military event do not automatically
define those of the subsequent process.

A relationship left uninvestigated because time, data or resources are lacking
cannot on that basis be judged insignificant.

Time lines are schematic, not to scale; the arrow does not imply infinity.

Text anchor: changes in the process and access; project and process duration.
English version 01 · 3 / 5
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Diagram 1.4

Accumulation and Scientific Recognition

More information does not automatically make the object more recognisable.

ACCUMULATION
New observations, more precise
measurements and filling gaps.

SCIENTIFIC RECOGNITION
Clarifying relationships, states,
boundaries and uncertainties.

Information is used to test connections.
The outcome is not predetermined.

Are there grounds for connecting
these manifestations?

The connection
is supported
within the
tested limits

There are
grounds for
rejecting the
assumed
connection

The connection
is not yet
established;
testing is
needed

Recognition may require investigating manifestations together or separating
what was initially treated as one object.

Arrows indicate possible outcomes of testing, not an exhaustive classification.

Text anchor: collecting more information; testing the unity of the process.
English version 01 · 4 / 5
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Diagram 1.5

Working in the Pre-Theoretical Domain

Theories are present; the explanation of this object is not yet sufficiently mature.

Disciplinary theories · experience · hypotheses
Independent evidence · reliable results

What is
established?

What is
assumed?

What requires
testing?

Which additional observations would
distinguish between explanations?

Testing and refining questions,
boundaries and explanations

Revision requires empirical grounds and argument. It is not required by every
discrepancy, nor ruled out because the framework has become familiar.

Arrows indicate research actions and a return to more precisely defined testing.

Text anchor: the Pre-Theoretical Domain; keeping the object within investigation.
English version 01 · 5 / 5
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LEARNING · INTRODUCTION

From Understanding to Research
Action
Introduction to the learning component

This book supports several interconnected ways of working. The text develops
questions, concepts and the grounds for reasoning. Diagrams allow readers to
examine the relations between them and return to significant distinctions.
Learning tasks provide conditions for performing cognitive actions independ-
ently. Each has its own purpose: understanding a text, finding a diagram clear
and being able to act in research do not follow automatically from one another.

Preparation develops knowledge, the ability to apply it, and skills that become
reliable through practice. Knowledge allows a distinction to be explained and its
grounds understood. The ability to apply it is demonstrated through work with
specific material. A practised skill develops through repeated work, as the action
becomes reliable while the researcher retains the ability to recognise the limits
of its applicability. This reliability must not become mechanical adherence to a
procedure once learned.

The basis of preparation

Preparation rests on the principle of developing and critically testing cognitive
alternatives. Research must create conditions for the emergence, development
and comparison of justified alternatives in formulating questions, obtaining and
interpreting data, and making decisions. Every decision adopted must have
grounds accessible to examination, stated limitations and conditions for revi-
sion. The results of testing must be able to change subsequent work.

This principle concerns the everyday cognitive culture of a project. Selecting a
measurement point, dating a document, setting a spatial boundary, choosing
how to compare observations and deciding to discontinue a direction all help
shape what becomes accessible to inquiry. Together, these decisions determine
the project's possibilities and limitations. Developing alternatives and critically
testing them are therefore necessary at the level of specific operations, as well
as in discussions of general explanations.
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Diversity and testing in learning
Diversity of positions is valuable because it can reveal previously unexamined
relations, assumptions and limitations. It does not imply that all opinions are
equally justified or that a compromise between them is necessary. An alternat-
ive requires development, and its significance is established through work with
material. Testing may lead to retaining, limiting or replacing the initial decision,
or to changing the question itself. Each outcome requires its own grounds.

When investigating complex, hazardous and dynamic processes, particular at-
tention must be paid to changing conditions of applicability. Participants must
learn to identify what is established, which actions are justified by available
knowledge, and which new information would require revision. The need to act
does not complete the investigation, and continuing uncertainty does not re-
move the need to justify action.

The tasks differ according to each chapter's content. They involve identifying as-
sumptions, comparing evidence, developing alternatives, detecting unjustified
inferences and refining subsequent actions. Reconsidering one's own decision
after new material or a substantive objection is particularly important. It is ne-
cessary to establish what changed, what remained valid and why.

Independent work helps participants identify their own difficulties. Joint work
makes distinctions accessible that a participant may not have noticed within
their own competence. Learning is demonstrated through the quality of these
actions and the ability to transfer them to new tasks. Correctly reproducing for-
mulations does not itself demonstrate readiness for research.

The exercises also have limitations and must be tested in use. Preparation must
increase the ability to identify limitations, including those of the preparation it-
self. Its outcome is the ability to continue justified work with the object, pre-
serving knowledge and changing its organisation where grounds for doing so
have emerged.
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LEARNING · CHAPTER 1

Chapter 1 Encountering the Object
Learning unit for independent and joint work

What you will learn to do

Formulate a preliminary object of inquiry that allows work to begin and remains
open to justified revision. This requires distinguishing the reliability of individual
information from the sufficiency of the understanding of a process; project
boundaries from the presumed boundaries of the object; and changes in the
process from changes in access to it.

The outputs are two retained versions of your decision, a comparison of altern-
atives and a plan for one test. These demonstrate completion of the exercise,
not general readiness for a project. The reliability of a practised skill can be as-
sessed only through repeated work with other materials.

How to work through the unit

First complete the initial task on the next page without consulting the
self-assessment guidance. Then read the chapter and its five diagrams, com-
plete the tasks on alternatives, and only then open the page containing new in-
formation. Finally, compare your decisions and read the guidance.

Keep your responses in a separate document. Label them “Version A”, “Alternat-
ives”, “Version B” and “Transfer”. Do not retrospectively correct your first re-
sponse. If you have already read the chapter, complete the first analysis from
memory; it will still make your initial way of working visible.

Status of the materials

The course's continuing theme is investigation of the long-term consequences
of the Vietnam War using archival materials and contemporary field research.
Site A, Pond B, the documents, measurements and new information in this exer-
cise are hypothetical. They are not findings of the Vietnam project. Work with
actual sources will begin after their availability and suitability have been
checked; field activities require separate preparation.

The unit is based on the supplied Russian text of Chapter 1 and Diagrams
1.1–1.5. The principle of developing and critically testing cognitive alternatives is
explicitly introduced here as the basis of learning. This unit does not change the
chapter, diagrams or current Specification and is not a review of compliance
with it.

Learning to Understand the Object 32



CHAPTER 1  /  ENCOUNTERING THE OBJECT LEARNING

Initial analysis of the situation
Initial information

S1. A joint team is preparing to investigate Site A in Vietnam, which was used
during the war. In this exercise, a two-month survey within its historical fence
has been agreed. Whether work outside the fence is possible has not yet been
established. These conditions define the project's initial scope.

S2. Topsoil samples were collected at six points inside the fence on a single day.
Substance X was identified in two samples. For this exercise, assume that
sampling and analysis were performed correctly. No information is available
about other depths, periods or the territory outside the fence. No standards or
information on the substance's hazards are provided.

S3. An inventory in a Vietnamese archive mentions an old drainage ditch at Site
A. The team currently has only a translation of the description; the document
and plan have not been obtained. The precise historical place name, the ditch's
route and its periods of operation require verification.

S4. Pond B lies east of the fence. A local observer reported a decline in vegeta-
tion along its shore. The timing, observation method and causes of the change
have not yet been established.

S5. The proposed title is “Present Boundaries of Pollution at Former Military Site
A”. One participant considers that correct analyses and a survey inside the fence
will allow these boundaries to be determined.

Task 1 Retain Version A

1. Formulate a preliminary object and one main research question. State what
allows work to begin and what remains an assumption in your formulation.

2. Identify two conclusions supported by S1–S4 and two for which the grounds
are insufficient. Explicitly distinguish the existence of a report from confirmation
of the change it describes.

3. Assess proposal S5. What result can realistically be obtained within the avail-
able scope of work? Provide your own working title.

4. Choose one next research action. State which unknown it would clarify and
which possible result would require you to reconsider your decision. Do not
stop at “collect more data”.
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Working with the chapter and alternatives
Task 2 Use the diagrams as tools for examination

Read the chapter. For each diagram, make a short note relating it to Version A:
which specific decision does it help you examine, and what can the diagram it-
self not establish?

1.1 — Trace how the working understanding affected the choice of territory and
samples. Identify new evidence that could change that choice.

1.2 — State exactly what correct analyses confirm and what they do not estab-
lish about coverage of the process.

1.3 — Separate the constraints of a two-month project from the unknown dura-
tion of the process. Do S1–S4 already establish a change in the process itself?

1.4 — Examine the proposed connection between the site and pond. Are there
grounds to accept it, reject it or leave it open for now? Explain your choice.

1.5 — Show the role already played by knowledge of possible substance trans-
port. Which observation would help distinguish explanations without declaring
them proven in advance?

Task 3 Another justified decision

Develop two substantively different options for organising the next step. They
may differ in their boundary of consideration, period, source selection or meth-
od of comparison. For each, record the question, its basis in S1–S4, a necessary
assumption, an available action and what will remain outside consideration.

Choose one relation not yet established on which the choice between the op-
tions depends. Describe a test: what material is needed, which different results
are possible, and how each would affect subsequent work.

Adopt a working decision. Justify its feasibility and cognitive significance. If the
relation cannot currently be tested, state precisely what you are leaving open
and why. Diversity does not require equal resources for every option.
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New information and a second analysis
Open this page after retaining Version A and completing Tasks 2–3.

Additional material

N1. Vietnamese colleagues obtained a copy of an archival plan and checked its
provenance, date, translation of symbols and location in relation to Site A. The
plan shows the ditch crossing the eastern fence and continuing towards Pond B.
Whether water reached the pond, and the direction and volume of actual flow,
have not been established.

N2. A document was obtained concerning earthworks twenty years after the
plan was drawn. Part of the ditch was filled in and a new diversion constructed.
The document confirms a change to the structure but does not describe all con-
sequences for water movement.

N3. The vegetation report was found to be based on a comparison of two pho-
tographs of the shore taken in different seasons. There are no comparable ve-
getation observations or analyses of Substance X in the pond.

Task 4 Retain Version B

1. For each new item, state what happened to the process or the conditions of
its development in the past; what changed in the team's access to information;
and which consequences remain assumptions. One item may concern several
aspects if they are explicitly distinguished.

2. Reconsider the question, title and next step. For each change, identify specific
grounds in N1–N3. If you retain a decision, explain why.

3. Identify an earlier finding that remains reliable and an initial conclusion that
now needs to be limited or tested. New information does not require rejecting
everything previously done.

4. Can the site and pond now be regarded as parts of one pollution process?
Identify the missing relation and how to test it. Do not substitute the present
state for the historical configuration.

5. Prepare a short record for the next team: what is established; which relation
remains open; why it was not tested; and which action could change its status.
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From an archival question to a field test
Continue the example after Version B. Fieldwork must address a definite ques-
tion; the possibility of a visit does not itself define a research programme.

Task 5 Prepare one test

Choose one relation between Site A and the territory outside the fence that you
consider significant. Specify what can be checked through archives and what re-
quires contemporary observations. State why a present-day observation does
not necessarily reconstruct a historical state.

Prepare a brief task description for the joint group. Include the question; specif-
ic documents and observations; grounds for selecting locations and times; com-
parison conditions; possible results and their effects on the next step. Do not in-
vent precise sample numbers or analytical methods without subject-specific
grounds.

For the archival component, state what must be checked in the original: proven-
ance, purpose of the record, date, historical place name, symbols and transla-
tion accuracy. Propose how each extracted item will retain a connection to its
source passage. If AI is used, distinguish its proposal from the outcome of ex-
pert verification.

For the field component, explain which observations would clarify the current
drainage configuration and inform subsequent comparisons. Distinguish in-
spection of the structure, examination of water movement and investigation of
X transport. These tasks are not assumed in advance to coincide.

A condition of the task has changed

Access to Pond B has not yet been agreed. Describe what the team can justifi-
ably continue within the accessible territory and in the archive. Which question
will remain open? What will be required to return to it? Restricted access is not
evidence that a relation is absent.

This is an exercise in designing a test. Before actual fieldwork, permissions, site
safety, necessary competences and method suitability must be established sep-
arately. A response to the exercise does not authorise field access.
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Transfer to your own work
Task 6 Repeat the action with different material

Select one actual source or finding from your own work. If no suitable material
is available, use a published document with accessible context. Record its pre-
cise reference so that another participant can consult the same material.

Describe a specific decision you normally make when using it: choosing a date,
spatial boundary, unit of comparison, meaning of a term or measurement
method. State the grounds for the decision and propose a substantive alternat-
ive.

Determine which conclusions hold under both options, which change and what
data would allow the difference to be assessed. End your record with the next
action and a condition for revision. Do not transfer the ditch assumption to your
material without subject-specific grounds.

Working together

Exchange responses after individual analysis. First reconstruct your colleague's
position so that they recognise it as accurately represented. Then identify one
hidden assumption and propose a test. In responding to an objection, show
what you changed or why you retained the decision. Without a partner, formu-
late the strongest objection yourself; this is useful preparation but does not re-
place independent examination.

What counts as progress

Compare Versions A and B using four questions: is the object more precisely
defined; is information distinguished from its interpretation; is the test more
definite; and has action changed on substantive grounds? The number of
phrases corrected does not itself demonstrate progress.

Repeat the exercise later with new material and without prompts. Note which
actions you can perform independently, where you still need a diagram and
where difficulties remain. One successful analysis is insufficient to establish a re-
liable practised skill.

Examining the exercise itself

Identify one limitation of the exercise, such as the stipulated reliability of meas-
urements or the absence of numerical data. How does this limit transfer to a
real project? Propose a change to the exercise and explain which action it would
allow you to test.
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Guidance for self assessment
Read after completing Tasks 1–6. These are guides to justification, not a single
correct answer. A different decision is acceptable if grounded in the material
and if the limits of inference are retained.

The initial formulation

S1 defines the boundary of available work. It does not establish the pollution
boundary. S2 confirms X in two specific samples under particular conditions;
correct analysis does not ensure spatial and temporal completeness of the sur-
vey. The exercise's data cannot establish the site's hazards or the substance's
origin.

S3 reports a translated inventory entry but does not establish either precise loc-
ation or a transport route. S4 confirms that an observer made a report; the de-
cline in vegetation and its cause require separate verification. Spatial proximity
permits a question about the site and pond but does not establish a common
process.

An acceptable initial formulation is to investigate the detection of X in the ac-
cessible surface layer and the grounds for considering possible relations bey-
ond the fence. One possible title is “Initial Survey of Site A and Examination of
the Grounds for Refining Research Boundaries”. Narrower formulations are pos-
sible if their limitations are stated.

Developing alternatives

One option is to refine the description of spatial variation within the accessible
site. Another is first to reconstruct the drainage history to justify selecting fur-
ther observation locations. The first supports local description; the second ex-
amines the initial boundary. Neither has automatic priority.

One possible test is to compare plans from different periods and flow informa-
tion with sample locations. Confirming an available pathway may justify invest-
igating transport but does not prove that X moved along it. Absence of a path-
way in one period limits that option for that period; it does not refute every pos-
sible connection for all time.

A weak response merely lists disciplines or demands project expansion. A sub-
stantive response shows how decisions differ, their grounds and the possible
consequences of testing. Additional sampling requires clarification of the route,
timing and methods; listing points without this connection is insufficient.
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Guidance for revision and further preparation
What the new information changed

N1 expands access to the historical configuration through work on original con-
text, translation and location. It provides grounds for investigating a relation
beyond the fence but does not establish that X entered the pond. N2 indicates a
past change to the structure; obtaining the document changes the team's
present knowledge of that change. The consequences for transport still require
investigation.

N3 limits the evidential force of the reported vegetation decline: seasonal differ-
ences prevent a confident conclusion about long-term decline. It does not es-
tablish the absence of change either. The correct measurements in S2 remain
valid within the original sampling scope.

A justified next step may distinguish historical periods and reconstruct their re-
spective flow paths. If this is unavailable, a limited survey within the site can
continue while retaining the question of an external relation and its grounds.
Lack of access must not silently become a conclusion that the relation is insigni-
ficant.

Signs that the action has been performed

The response identifies specific evidence for each significant conclusion. The
project boundary is distinguished from the presumed process boundary. An al-
ternative changes a research decision, not merely its name. The test includes a
possible result and its consequences. Revision preserves reliable knowledge
and does not require unlimited expansion.

If these signs are absent, return to the relevant operation: conflated boundaries
— Diagrams 1.1 and 1.3; reliability treated as completeness — 1.2; unjustified
joining or separation — 1.4; an indefinite test — 1.5. After correcting the re-
sponse, briefly analyse new material to distinguish an acquired ability from a
memorised answer.

What we are testing in this learning unit

Identify where instructions are unclear, a diagram supplies an answer too early
or the guidance excludes a justified option. The effectiveness of the preparation
requires testing.

In Task 5, connect an archival question to a field test. A ditch plan does not
prove X transport; present flow does not establish historical flow. Where access
is unavailable, limit the conclusion and retain the question.
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