Empirical Modelling as Construction
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The Onion Metaphor

Theory building: Experimental understanding:

“Quality” of knowledge “Quantity” of interaction
core knowledge Innermost least tested understanding
extending theory \L T refining experiment

V1

speculative knowledge outermost most secure understanding



The Onion Metaphor

Theory building: Experimental understanding:
“Quantity” of knowledge “Quality” of interaction

least established theory Innermost  most refined interaction

extending theory \L T refining experiment

VT

most stable theory outermost least restricted interaction



DEFINITIVE SCRIPTS
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Figure 2-18: Definitive seript as observer’s model of state (*one-agent’ modelling)
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Fizure 2-19: Defimitive seript as observer’s model of state (‘multi-agent’ modelling)
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Space for
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Definition Dependency

Redefinition Agent action

Empirical Modelling for computer-based construals




An Experiential Framework for Learning (EFL)

TEDC 2006



The Abstract Definitive Machine: entity = definitions + actions

var = expression

.
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Linking LSD agents to ADM entities ...
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semantic Relations (1)

L
program

The semantics of a traditional program



Semantic Relations (l1)

Artefact =
SCrIpt +
omputer +
dizplay

The semantics of a definitive program
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Diverse relations / representations in a traditional program



.. compare this with the OXO laboratory
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.. all relations mediated by definitions



.. Behaviour as programmed state change
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INTERNAL STATE
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Static and dynamic elements of state



Definitive scripts as “furry blobs”

« = a definitive script

\ = anonsense redefinition

= a plausible redefinition

\ = a ritualised definition

. could open the desk drawer
— note continuous spectrum of redefinitions
Ritualised : door automatically closes after being opened
Nonsense : opening the drawer makes the room smaller



o - = a definitive script
- // ) \ = a nonsense redefinition
: = a plausible redefinition
COMPUTER

\ = a ritualised definition




Traditional programming

Identifying agency
in the machine-like

components
and in the human
context for use

Framing goals
for the design
protocols for
interaction and
interpretation

e.g. devise UML

uolneolyloads

Program design
Implementation
maintenance

@dellojul Josn

Use
affordances
interface
culture

constructing
and programming
the machine-like

components

designing program
by identifying

objects and functions

technical interface
development

" e.g. writing Java code

human factors
study

interface design

empirical studies
of use

prototyping

e.g. goals, operators,
methods (GOMS)
evaluation



Empirical Modelling

develop scripts
in isolation
as “furry blobs”
that represent
the observables
and dependencies
associated with
putative
machine-like
components
and
human interactions
and interpretations

identify and document
reliably
reproducible
sequences of
redefinition /
chains of “furry blobs”
that correspond to
programmable
automatable
machine behaviours
and ritualisable
human behaviours
and interfaces

exercise, explore,
customise, revise
and adapt
sequences of redefinition
and interpretation
to reflect emerging
and evolving patterns
of interaction and
Interpretation;
extend and augment
observables to support
additional functionalities
combining scripts



COMPUTER

Conventional programs as embedded in
processes of interaction with the world

Programs are understood in relation to
processes in their surrounding environment



@ ARTEEACT

Artefacts and their referents as sculpted out
of open interaction with the world

States of the referent and the artefact are
connected through experience of
Interacting with the referent and the artefact



Focus of conventional Computer Science
computation = execution of algorithm (cf. mechanism + automation)

semantics and development
are machine-oriented

program
development

specification
of requirement

object-oriented design

abstract data types

interaction shaped by
pre-conceived interpretation

abstract machines:

correctnesgymal and theory-driven
mathematics and logic

Turing Machine
|
Automata +
Formal languages
|
|
pushdown automata
|
finite automata

Algorithm

efficiency

high-level language
and compilation

context is public,
committed and rigid

testing
behaviour is primary
state-as-abstracted is derived

maintenance

product as circumscribed system



Empirical Modelling: a broader view of computing

computation = making sense of phenomena observation and experiment
and information processing (human computing)

semantics and construction

are experience-oriented
Model or artefact

construction
personal engagement domain of interest interpretation shaped
with the world: conflation of design, by free interaction
development, use
particular situations _— faithfulnessintormal, intuitive, exploratory
personal interest __——  Construal imagination and memory
and interpretation \
Observable, efficacy
personal experience Dependency, context is personal, provisional
and expression, Agency
tion, ob tion, - o : . o
52;;?]% ::::yoa: : ravga elr:):y - n def|n|.t|ve SC”pt.S state-as-experienced is primary
' inappropriate notations behaviour is derived

sensory stimuli driven by interaction

process in open environment
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Developing educational software

uses

implements

specifies >

Developer

Student Teacher




Developing educational software
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Developing educational software
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... Subjectivity and objectivity are affairs not
of what an experien@:e is aboriginally made
of, but of its'classification.

William James: ERE p141
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Developing educational software

Software use
uses

Student Teacher

implements specifies

Software
development

Developer




Perspectives of educational software

e Student vs teacher vs developer
* Mind-centred vs reality-centred

e Software development vs software use

» How can we bring together these different

nerspectives? Why?



Empirical Modelling (EM)

* Offers a set of principles for model building in any of the
student, teacher and developer roles:

Interacts I

‘ Developer
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“Formal specification from an observation-oriented perspective”
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