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Session 1

Welcome to CONSTRUIT!
Introduction to C5

Orientation on Making Construals
Examples of construals



Objectives for C5

A learning activity to support the development
of online resources for Making Construals (MC):

- a curriculum ("the MCC")
- an environment ("the MCE")
- online materials ("the MCM")

Running in parallel with a Virtual Workshop



Curriculum for making construals

Scope of the curriculum (“six claims”):

* Accessibility

* Comprehensibility

* Scope for collaborative development

* Scope for assessment and evaluation

e Serving as a resource for creating OERs
* Wide applicability across disciplines



Examples of construals

A car engine [enginewithgearsSidbury2010]
Playing noughts-and-crosses [oxoGardner1999]
A room of your own [roomdemolabShao2012]
Adventures in a lift ...



An engine with gears construal

e e o ok

Intake stroke

Compression strukel

Combustion stroke

|Ignitian Spark

Third Gear
selected

Gear Ratio: 1.360

Throttle
(Bccelerator)

Based on real gear ratios and RPM to MPH ratios of a
2.0L Peugeot 206 GTi 120bhp

Seb Sidbury 2010
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& board 1s full = FALSE
Number of Xs =3
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SOVALS CANESTATE

oughts-and-crosses

5Creen

HEE

This layer incorporates the whole concept of playing a game. It introduces the concept of whose turn it is. A player cannot place a
counter if it is not their turn or if the game is over. You also cannot ‘cheak’ by removing or overwritting an 0 or an X.

Click on the ‘Initialise’ button to clear the hoard and start @ new game. Glick on the yellow button to change who starts (The player to
start is displayed on the button). GClick on the cyan button to turn the computer on or off (The state described on the button says whether

the computer is currently on or off).

oxoGardner1999



A construal of a room
@ Presentation Environment =

Imagine a little more intelligent room. We can arrange for the lamp to
appear to be on when the door is open, and off when it is closed:

Interactive display: %donald
within table/{

i within lamp{
‘ circle bulb
(gl\ bulb = circle(centre, size div 5)
}
}
%eden
A table lamp bulb is "fill=solid,color=" // ((_ door open)

execute | copy to input box

The observable A table lamp bulb refers to the attributes of the
Donald observable table/lamp/bulb.

Input Box:

$donald 1=
within table {
SW = {500,550} To shut and open the door:
# moving the table
H %donald —

door/open = false # shut the door

execute | copy to input box

Ll

M|

Acceptlt’“ Heden © donald © Hscout

<Hide ShuwtkedenlCDpyDefinitiDnleuitl Slide 15 of 16 Editslidel Addslidel <—Previ0us|Nex‘(—>|

Based on roomdemoShao2007 8




Making construals

ENVIRONMENT Context

MAKER

Understanding

correlated
experiment and observation
involving construal and referent

Construal Referent

COMPUTER DOMAIN
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Session 2

e Basic background to JS-EDEN, the prototype
environment for making construals

* A first tutorial on making construals



Basics of the prototype MCE

The EDEN handbook as it applies to JS-EDEN
Prerequisite knowledge and skill
Configuration issues — use of an editor etc
Basic exercises and general technical guidance
Some initial practical exercises
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Session 3

A fundamental diagram in making construals
Basic concepts in making construals
Principles for making construals

Further illustrative examples of construals



Making construals

ENVIRONMENT

Context

MAKER

Understanding

correlated

experiment and observation
involving construal and referent

Construal

COMPUTER

Referent

DOMAIN
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Orientation

* Experience

— Awareness of experience [Dewey]

* Classification of experience

— observables / dependency / agency

Concrete and situated examples informing key
abstractions in making construals



Abstractions from experience

Ingredients common to all three examples:
— you as maker
— your construal
— its referent
— your context

... the fundamental diagram



Character of the diagram

A slice through an ongoing interactive experience:
* the construal

* its referent

* the maker’s understanding

* the context are all co-evolving
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Session 4

* From ODA to definitions, functions, actions
e Scripts as static, dynamic, versioning texts
* Anillustrative practical study via bubblesort



An environment for making construals

Symbol list comprising

* Definition list — observables + dependencies
* Function list — framing dependencies

e Action list — automating agency

Abstract dependency relationships
dependency map



An environment for making construals

Symbol lookup table: Explicit dependencies

Script manipulation

* history / script generator / state timeline
* restoring state

* merging state
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Session 5

JS-EDEN introductory lab

Environments, instruments and tools
Simple interactive activities using JS-EDEN
Harfield’s Numberline model
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Session 6-9

Construction through conjunction as seen in:
— relating construals to programs (S6)
— identifying observables through interaction (S7)
— realising understanding as a stream-of-thought (S6)
— commonsense perception of concurrence

as horizontal, vertical and orthogonal relations
illustrated by sample construals (S8-59)



The “Fundamental Diagram of EM”

ENVIRONMENT C ontext
A - correlation in experience C D
h I
L. MAKER |
B - construal as embodied in latent . |
. . . Understanding |
patterns of meaningful interaction l
correlated
C - understanding as awareness of experiment and observation
patterns of meaningful interaction B / Involving construal and referent
D - context subject to evolve, or to be Construal | | Referent
revised by the maker at will COMPUTER DOMAIN

A —the semantics of construals cf. digit-cabinet, lines
B — cf. malaria / lift adventure

C — what it means to play a game of noughts and crosses / using vi editor
D — the experimental paradox / making the transition from construal to program

27
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Session 6

* From construals to programs
e Contexts established at the maker’s discretion



DESIGNER

COMP@ /
PR
/

OGRAM USER
PERIPHERALS \
PROGRAMMER

Diverse relations / representations in a traditional program



.. compare this with the OXO laboratory

GAME DESIGNER
INTERNAL STATE

\ox
7

VISUALISATION

PLAYER

N

PROGRAMMER

.. all relations mediated by definitions



.. Behaviour as programmed state change

GAME DESIGNER
INTERNAL STATE

\ox
7

VISUALISATION

PLAYER

N

PROGRAMMER

Static and dynamic elements of state

32



Phsae I HEAP ESTABLISHMENT

foalene oanig b loma b e sl s b s g b sl i il |

& formal &Fec1flual1un Observation of abstrack stats

Figure 1: Unsorted acray of elements ; i
FuncEion wacriant: i Firek

Loop dnvariant: Loop Invariant
Li(lde Ear i teanTit): R (1w cel5) Bk

o Heap [ Eirat i HaRELT) 2 Heapl 3057 0=

Shuffle

56 (1)

PRE: Heap{: - Frost - w1 MaxELE)

Fumiction wanimnt: o nurens

| Loop intrariant

) (89} 25
- - - VR S L B T [ T

S FHER BRI e T LR TR Ll B

fibmprran)<dhp i) hp{i) ia (a[i]reali*2])&&(ali] senfi*Ze1])

POST Heap(:Eivat S MaElt)

{ea

54} (21} a2y (1) (3) o {1g) 45

Piguce 2: Heap representation for the array in Figure 1

“Formal specification from an observation-oriented perspective”
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Definitive scripts as “germs of a construa

o = a definitive script

\ = a honsense 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



’ - = a definitive script

. \ = a honsense redefinition

/" = a plausible redefinition
COMPUTER

\ = a ritualised definition

0
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3 ingredients in construal development:

* engineering the states within which the
agency of the user and the computer operate;

e crafting the behaviours which these agents
then play out;

* projecting meanings on to the agent actions

"Vertical", "horizontal" and "orthogonal”
dimensions of state



Different kinds of conjunction

 Perceived as concurrent — ‘vertical’ dimension
* Flowing one into another — ‘horizontal’

* Evoking associations with a referent —
‘orthogonal’

Relate to the annotated fundamental diagram:
resp. developing context cf. D, patterns of
interaction B +C, and semantic link A



Key features of making a construal

e opens up such a profusion of possible
interpretations, stimulating the model-
builder's imagination and creativity.

* is an open-ended activity that resembles
organic growth rather than building to a
specification
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Session 7/

* Observables as conjunctions in experience
* Construction as conjunction



A famous quote from Heraclitus

* |nits proper context, this is great wisdom ...

e ...onthe other hand, how perverse it would be
to disregard the perceptions of sameness in men
and rivers ....

* We can choose (“have discretion”), and because
we have a choice we construct our context

41



Fundamental perspective in EM

Perceived connections
= connections given-in-experience
= conjunctive relations (William James — 1910)

What is meant by experience here? (Dewey)



Key concepts

The ODA framework

— observables, dependency and agency
— different varieties of perceived connection

LSD: “language for specification and description”

— Classification of observables
* states, oracles, handles, derivates, privileges



Perceived connections ...

An observable: same identity different status
Cluster of observables resembles an object

Changes to observables connected by dependency

Part of same stream-of-thought ...

— successive positions “in the same game”
— lectures in the same module



Perceived connections ...

Cluster of observables resembling an object co-
existing as coming and going ‘at the same
time’ — potentially an agent

Being concurrent in the present moment

Changes being associated with / attributed to a
specific agent
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Session 8

* [llustrative examples of construals



" . Presemation Window

@ Empirical Modelling

Presentation Environment
Interactive display:

| — LEVAT I0H
—n
Input Box:
T_E_pos;

Accept | # “heden %duna]d

T,

A brief tutorial on exploring the model yourself

The 3D room model has been placed in the left-hand window,
with some of the original features removed. What remains is a
viewing interface through which (by clicking the left mouse in the
PLAN and ELEVATION windows) you can select a position on
the x-y floor plan of the room and an elevation above that point.
This determines the viewing position [H&B, p351]. You can
observe the effects of changing the viewing position visually, but
can also inspect the redefinitions that they effectively carry out.
They concern three variables (hereafter called "observables")

_x pos, v _pos, z pos which are the coordinates of the
viewing position in the world frame.

Inspection of values is normally carried out in 'eden’ input mode -
you can select this by prefacing a segment of input by

Feden

or by selecting the appropriate radio-button in the EDEN
interface. For instance, to inspect the observable = posg, you
can either type

T ¥ pos;

execute | copy to input box

or
writeln( x pog);

execute | copy to input box

and consult the EDEN output window for the values.

[=][m][x]

¥

= Hide | Show tkeden | Copy Definitions | Quit |2 Edit page | Add page | <- Previous | Hext -= J

graphicspresHarfield2007
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Control Panel User Model Graph
: Keyboard Output Console
Data Grid [ \

74 screen (tkeden 1.73) =8

Instructions: SENTENCES: (q[w]e] i[o]p] duration of ‘s’ is 82
1. Type the 5 sentences. You will be able to see your duration L L
user model growing as you type. 1. The quick brown fox jumps Hﬂﬂﬂ duration ‘n' 3
2 £ R over the lazy dog duration e’
2. Click "Save User Model'. Your data will be copied into a E m davation e

the row for User 10 (unless you specify a different row) 2.The grass is always greener on duration b
3. Click 'Reset User Modef the other side of the fence duration
; S User Model: Keystroke Durations duration
4. Re-type the sentences. You should observe the similarities 3.First I was afraid, I was duration
between this new model and the model you just saved. |, pecrified, kept thinking I could duration
never live without you by my side duration
Set Custom Colour Scheme: Siration

MEDE 4.A bird in the hand is worth duration
wo in a bush. duration
Colour Scheme: \ 5.I get by with a little help duration

from my friends duration
duration

=

abcdefghijkimnopqrstuvwxyz

a|blcl]dle|flglhlifjlk]lIm]|n]olplalr]s|tlulviw|x]|y]|z]|Dist]

Choose Preset Colour Scheme:

" Green/Red

¢ Blue/Purple/Red
" Yellow/Red

Apply colour model:

¢ Local by ranking
 Local by magnitude
" Global by magnitude
Select Distance Measure:
@ Degree of Disorder

Ead
i
1
2
3
4
5
K3

" Euclidean Distance

|
of ©
of ©
o o
of ©
of ©
o ©
o o
o o
of o
ol ©
of ©
of ©
o ©
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of ©
of ©
of ©
o o
of o
of ©
of ©
of ©
o o
o o
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of ©
L1

B
(=]

Reset User Model I

Matthew Carter Keystroke Dynamics from

WEB-EM-7 49
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Session 9

* The semantics of construals
* An experiential framework for learning
* Sense-making across many disciplines



An Experiential Framework for Learning (EFL)
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Further topics of study at C5

 The MENACE construal as exemplifying a vision
for making construals as a source of OERs that
can engage developers, teachers and pupils

* Potential ways of illustrating making construals
suitable for exposition at SciFest in April 2015

* Feedback, evaluation and critique of online
resources developed so far from participants

Co-funded by the  "The European Commission support for the production of this publication does not constitute endorsement of the
Erasmus+ Programme  contents which reflects the views only of the authors. and the Commission cannot be held responsible for any use
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