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Topics
1. What is a framework?
2. Conceptual frameworks
3. Analytical (methodological) frameworks
4. Process frameworks
5. Research frameworks
6. Use of frameworks in MSc research

7. (Other “frameworks” that might be encountered in the literature)
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Topic: Frameworks

Oxford English Dictionary:

“A structure composed of parts framed together”

Example: the framework of a building

By extension, a mental or conceptual structure
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Why use frameworks in research?
Limit what is being discussed (the “universe of discourse”)
Organize concepts or steps of a process

Clarify relation between concepts or between steps of a process

Key point:

If some thing or some relation is not included in a framework ...

...it can not be discussed! ...

...because the concept or relation is not even identified.
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Types of frameworks

There is a great deal of confusion and overlap between various kinds of
“frameworks” in the literature.

Here we distinguish:
conceptual,
analytical;
process; and

research frameworks.
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Topic: Conceptual frameworks

concepts (noun) — conceptual (adjective) — conceptual framework (noun)

Key point:
We can only see (or, do research on) what we are looking for;
Other things are by definition invisible

because we don’t have the concept to organize the perception or research
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What is a “Concept”?

Oxford English Dictionary; definition 2a. (Logic and Philosophy):

“...an idea of a class of objects, a general notion or idea.”

- We organize the world by concepts, because ...

...there are too many details to process individually.

Y Y

Easy (?) concepts: “animal’, “map”, “motion”

» o » oo

Harder: “poverty”, “sustainability”, “improvement”
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The importance of concepts

For more concrete concepts we often have a clear idea (but even then may struggle
to define precisely

e.g., what exactly is an “animal™?
For more abstract concepts the definition goes a long way to defining the research!

e.g., what exactly do we mean by “sustainable™?

UT/ITC Enschede




Frameworks

Conceptual framework

This shows how concepts are linked: which concepts influence which other
concepts.

- The conceptual framework limits the scope of the research
If it's not in the framework, it can’t be studied; it is effectively invisible

- We hope it’s also non-existent or at least irrelevant!
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Example: Human Development Index (UNDP definition)

m Components of the Human Development Index

The HDI—three dimensions and four indicators

‘Three dimensions.

Four indicators.

Source: [12]. The very abstract concept “Human Development” is defined by three
abstract concepts “Health”, “Education”, and “Living standards”; these are in turn
defined by concrete concepts that can be (more or less) easily-measured,
qguantified, and combined into an indicator, i.e., the HDI.
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A simple conceptual framework

1 )
Well Defined Object Poorly Defined Object
: |

Types of Error Ambiguity
uncertainty
Non-specificity

Figure 2.1 A conceptual model of uncertainty in spatial data (Source: Fisher et al., 2006)

Source: Zhang [14]. Defines concepts and their (here, hierarchical) relation.
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A complex conceptual framework

Nature

Data
(inpuioutput)

Source:
[-I 31
Figure 2]
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Notes on this conceptual framework:

Concepts are separated into three sequential “compartments”

* nature;
« sources of uncertainty;
« ways to handle uncertainty.

Some sources of uncertainty can be handled in one, many, or even no ways.

It may be best to break such a complex diagram into a nested hierarchy of
diagrams
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Adaptation in an MSc thesis

Nature

Planning

Data (input
output) process

Informal Formal

Poorly
Well defined| ooy,

T drcesfruncotpry ] ] | Source:
urces §f uncerthinty
e e et | " s Zhang
phenomena | [-I 4]

Ways t¢ ha

Fuzzy
set
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[nowiedge | /Poates
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mmummml theory - [4e2122t

theory.

Figure 2.2 A taxonomy of uncertainty in spatial planning (source: Vullings et al., 2007)
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Notes on the adapted conceptual framework:

- The author of this MSc thesis has taken an existing framework (with
attribution!) and modified it to suit her needs.

Namely, the author has highlighted the specific aspect of this general
framework to be considered in this work.
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Information flow between concepts

Here are four ways to conceptualize land use change (“change” in the figure):

DF-C DF-A-C DFA-C AC

Driving forces | l Driving forces | / [ Driving h:-rc-r-s]

‘, /
S

[Ghoge | [[Chenss |

Source: Hersperger et al. [4, Fig. 1] “Linking Land Change with Driving Forces and
Actors: Four Conceptual Models”

Concepts: “driving force”, “actor”, (land use) “change”

These different frameworks lead to different research ... (see following)
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DF-C

Driving forces

DF-C model

Here, the “actor” concept does not appear; driving
forces operate directly (without people as actors) to
effect land use change.

- There may be people, of course, but that concept is
not modelled, so can’t be studied.

- This could lead to an empirical statistical model
(“regression”) of land use change in response to
driving forces, the mechanism is not specified.
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DF-A-C

Driving forces

Change

DF-A-C model

Here, the forces cause the actor to effect land use
change.

So, actors must be identified
- The effect of causes on actors must be specified

- These effects on the actors indirectly cause land
use change

- The actor is identified and makes decisions, but
only responding to one driving force.

The new element here is the actor’s decision making
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AC model
AC Here, the actor is central:
the actor influenced by several driving forces
ey W ] nothing happens to cause land use change until
S i the actor does something
Actor |
- - the actor integrates various driving forces and
[[orwg orces | makes decisions.
| The new element here is the actor’s integration of
Change different driving forces.
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DFA-C

Driving forces

~nange

DFA-C model

Here there is give-and-take between the actor and
the driving forces

- The actor is an active participant in the process in
both directions.

- The new element here is that the actor is able
to exert some influence on a driving force (e.g.,
market prices; but not the weather)

now we can model negotiation between the actor
and driving force; the elipse surrounding these two
implies repeated feedback until the actor finally
decides to effect some land use change
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Inter-relation between concepts
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Referring to the above figure:

There is a concept called “water transparency”;

Similarly, there are concepts “fine sediment load”, “algae and plant populations”;

These concepts must be defined, and there must be operational methods to
quantify them;

The diagram asserts that “fine sediment load” and “algae and plant populations”

affect “water transparency”;

This influence must also be specified (model form, model parameters ...)

Fig. 3 - The water P of our ple causal k in more detail. (continued o )
Source: Niemeijer and de Groot [9] “A conceptual framework for selecting
environmental indicator sets”
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(...continued)

Notice there is not a causal link back from “water transparency” to “fine
sediment load” - so this can not be accounted for, should it exist.

Notice that nutrient loads “P concentration”, “N concentration” do not directly
influence “water transparency”; this conceptual model says they affect “algae
and plant populations” which then affects “water transparency’, i.e. an indirect
influence.

This adds complexity to the model - perhaps one could conceive of “nutrient
concentrations” directly affecting “water transparency”, even though the
mechanism is via the “algae and plants”.

Choices made explicit in the conceptual framework can not be repaired.
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A dynamic concept

disturbing
event 1

|

equilibrium  disturbing
regained event2

|

reaction reaction

l

disturbin
event3
reaction

recurrence interval

system variable

recurrence interval

h
'
T -
- - - H - ' - time
+ reaction |} relaxation ' reaction | relaxation !
1 time ' time H time v time inter-
: H : irupted ]

Fig. 1. Reaction and relaxation time after Graf (1988) and Brunsden
and Thornes (1979).

Source: Hufschmidt et al. [5] “Evolution of natural risk”
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Referring to the above figure: Final example: complex conceptual framework for “accessibility”
K.T. Geurs, B. van Wee | Journal of Transport Geography 12 (2004) 127140
All the terms in the diagram, e.g., reaction time, relaxation time, recurrence e T —
interval, must be defined T re—
locations and travel demand passenger and
characteristics JI- =TT =TT ===== -> freight travel
. . "~ ofidewand available travel time, ~
These must also enter into the model of system behaviour 1 P r—m Sitraistisn o, efft | -
e = = ;
: I locations and location and
If this dynamic framework is wrong (e.g., if the system does not tend to an :: characteristics i k]
e ) L. . s itles infrastructure
equilibrium after disturbances) the research is invalid =l e
' T: Accessibility to :
: 1 1 opportunities 1
" 'H + % N
h 1 1
1 1. ¥
: 1 Temporal g || Ry » =
1 « apening hours of shops I needs, abilitics ;
T s M e
il activities = = - e = | - vehicle ownership. efc.
1 %
T e o e e e e o o o o o o o e = o o = !
_____________________________________ -
—p = direct relationship == = = indirect relationship  +ss e = feedback loop
Fig. 1. Relationships between components of accessibility.
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Notes on the previous page:

Concepts are divided into related components

Relationships are identified as direct (within components), indirect (between
components), and a feedback loop
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Topic: Analytical (methodological) Frameworks

An analytical (methodological) limits the approach and defines the terms to be used
in analysis; often of a system.

It is often presented as a set of equations.
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Mathematical framework

A set of equations is a mathematical framework for analysis.
Combining (1) with the continuity relation

Oas_ aq ’
ot 9z @

yields Richards’ equation, which, after adding a sink term U
representing water uptake by plants, is written as

a. a d
e:a—j=£(k(s)[a—f+1]) —Uls) 3)

where it is assumed that water uptake U is a function of s only.

Source: Kim et al. [6]
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Note in the previous slide:

- The terms of the equation, e.g. 6s,s,q, z,t,U must be defined - they are
symbolic representations of mathematical concepts.

- These have real-world counterparts, e.g. U(s) represents water uptake by plants.
- The form of the equation is the concept of how process operate in the real

world,

« e.d. 05 - 0s/0t is the change in the water content of the soil with time, which
(according to the equation) can be expressed as a proportion of the saturated
water content

« |s this in fact a reasonable representation of how the process really works?

- The equation represents a conceptual model of reality
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Equations can also be presented graphically:

KIM ET AL.: UNSATURATED ZONE WATER BUDGET

evapotranspiration / infiltration rate

Figure 2. Diagram of the Poisson rectangular pulses model that constitutes the meteorological forcing.
Computations are only performed at times ¢y, ¢,, and t5, etc.

Source: Kim et al. [6, Fig. 2]
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Topic: Process frameworks

- These show the steps in a process or procedure, their order, and their
dependence relation

- They break down a complex process into manageable steps.
- They can be at various levels from general to actual processing steps

- A research framework (see below) could be considered a special type of process
framework

These are not much used in research, rather in the description of a process to be
carried out.
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e Topic: Research frameworks
S These identify the components of the research and the flow of information
e S SR : between them.
: P wzsm o |
| oo rmmresnemes | | Hierarchical (nested) processes
. I What needs to be done?
T Smcovene | | Some process can run in parallel
5 —— 3 What parts depend on what other parts?
g rescoscnom 3
P | e oo emomeumor e |
' xﬁ:ﬂéﬁ?&fﬂm:-m § In which order are parts to be done?
R SV
risk oo obcoe oz o e . . What external information is needed, and in which part of the research chain?
Source: Hufschmidt et al. [5, Fig. 3]
“Evolution of natural risk: research The f K b q hicall flow di
framework and perspectives” e framework can be presented graphically (as a flow diagram) or as
: structured text
. i o cnorooes
Management
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Example of a general MSc research framework Comments on previous page:
Task analysis Literature study

«  Sources of uncertainty and fuzziness
in spatial planning maps
«  Aspects of uncertainty and fuzziness

*  Animation

«  Visualizing uncertainty/fuzziness

*  Graphic and dynamic visualization variables

> 2

Conceptual framework

Creation of animated representations
Design and implementation of a prototype
Facilitate the demonstration of animated
representations
Avoid potential usability problems
Avoid the annoying effects

¥

Evaluation
Focus group session
Adaptations to the prototype
Questionnaire

¥

Formulation of results
Results
Conclusions
Recommendations

Adaptation

Source: Zhang [14, Fig. 1.1]
“Animated Representation of
Uncertainty and Fuzziness in
Spatial Planning Maps”

(ITC MSc 2008)
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Sequence of major activities is shown in the flow diagram

Tasks within each major activity are all of equal importance, no sequence or
hierarchy

Adaptive step (which can be repeated) is emphasized
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Example of a specific part of an MSc research framework

Post-Fieldwork

Scenario
R awe | arrson
! !
T pemegr e [ st o |
i
|| vedtedwoot | This shows the steps of a
Revision }—. — Uﬁw:gi\;‘gM i
moderately complicated process.

Runoff

Acceptable result

Hydrological data

102D modeling
SOBEK

v

Fvarisiib I Notice the decision points and
e associated adaptive (feedback)
steps

Model callbration

Land cover map
With roughness coeffient

Source: Prachansri [11]

“Analysis of soil and land cover
parameters for flood hazard
assessment ”

(ITC MSc 2007)

Max. Water Flow
velocity

Max Water depth

-{ Flood hazard assessment }-

Model calibration,
validation
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Topic: Use of frameworks in MSc research

1. Clearly define all concepts;
2. Show their inter-relation and information flows in a conceptual framework

3. Show the research plan as a research framework

actions, required external information, information flow between stages, time
sequence

4. If equations are used, they form an analytical (mathematical) framework

5. If the research studies processes, or produces a process as an output, these can
be presented as a process framework.
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Presenting frameworks in the thesis

- A diagram or flowchart is useful to help the reader quickly see the
concepts/steps and their inter-relation;

- A diagram is not required, but inability to make one usually reveals the author’s
confusion

Each concept, step, and link must be further described in text in sufficient detail

«~ as for any aspect of method description
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Final thoughts

- Working with frameworks matches well with the structured approach to
research;

Frameworks are just that, “frames” within which various concepts or steps can be
developed;

Frameworks limit (circumscribe) the research;

« this simplifies the work and makes it feasible;
« but, an incorrect framework (omitting concepts, flows ...) leads to incorrect
research

So, careful definition of frameworks goes a long way to ensuring the success of
the research.
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Topic: Some more examples (for discussion)
( Uncertainty and fuzziness in
spatial planning maps N
\ / Animated
Approach 1
" Incompletely defined |
B | planning objects . ~ . -
g g l "bimm,y defined continuous| Transparency change ‘ Size change Shape morphing Colour saturation change Boundary blurring
SN phenomena (fuzzy objects) )
§ g l l \ ) Status: continuous Status: continuous Status: continuous Status: banded ﬁfﬁ'a“f‘cﬂ:‘:'“;ﬁﬂsp
B B N B Initial: no transparency Min: original size Initial: star symbol Number of bands: 5 Final: naf part of the
S L | Point plannis A lannis Final: 50% transparency Max: possible max size Final: possible final shape QOrder: high saturation to low -
<§ '"ﬁ.ﬂ:{;""g ‘ ‘ mnﬂbﬁeac:lsmng ‘ ‘ m:l::cr;mng A conce pt u a.l fl‘am eWOrk Order: transparency Order: size gradually ‘Order: changing from ‘saturation omgrbﬁﬂ:r:dlzgs ‘E‘Slm”:‘;gg
) . ) gradually increase increase initial 1o final Duration: the lower saturation, "more bluning
| Duration: 1 frame Duration: 1 frame Duration: 1 frame the longer duration Iburation: 4 frame
WLl Source: Zhang [14] ~— T
[ Location ) \
2 ‘ ) ‘.
Sy ) —_ |
g S Orientation | Boundary P . ‘ -
g L J . \ .
S - 3 Size Locational Shape Boundary
£ ‘ Sizs i uncertainty uncertainty i i
g —
| shaps
—) Figure 5.7 The specification of the animated approaches of the point planning objects
Figure 2.9 A taxonomy of uncertainty and fuzziness in spatial planning maps in the context of this
research
A research framework (part) Source: Zhang [14]
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A.EM. de Hollander, BAM. Staatsen/ Landscape and Urban Planning 65 (2003) 53-62
Precipitation
Potential
E-T
Storm Monthly total —
Rainfall Precipitation
———¢ Temperature
Soil & temp range Plant
Properties Growth
Rainfall B SSWRTE Depression
‘ [Rainfall | ["gnawfall || | Sebresy
Available near- Interception Health protection
surface water Sn k Ragting
. owpacl D epfh Disease prevention
storage capacity |
@] Health promotion
Soil water I
Runoff de Depth of
Threshold soil freezing
Infiltration Saturation
Figure 1 Schematic hydrological sub-model ‘x:rss °V°rf|‘;"d ex:less over‘fl;nd
within the PESERA model. ow runo ow runo
© 2008 The Authors
Journal compilation © 2008 British Society of Soil Science, European Journal of Soil Science, 59, 1293-1306
Fig. 1. Conceptual model: determinants of public health status (Ruwaard and Kramers, 1998).
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URBAN ACTIVITY SYSTEM TRANSPORTATION SYSTEM

Land Development Transportation Services

i

Processes.

Travel Dena

S

Services

Personal
Travel

Goods & | [

|
T i

Transport Network Flows

Activity Interactions

=]
Goods & Services

Personal Activity
Patterns

FIGURE 5.1 The urban transportation-land use interaction. (Adapted from Meyer, M.D. and Miller, E.J.pUrban
Transportation Planning: A Decision-Oriented Approach, 2nd ed., McGraw-Hill, New York, 2001.)

Source: Miller [8]
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| technology | | g
Palicy
passenger
travel

ry

|

Y | spatial proceses |
impaces | |

|

v

Figure 1.1: A conceprual model for the functioning and evaluation
of the land-use transport system

Source: Geurs and
Ritsema van Eck [3]
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Location A
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© Orientation Aspects of
2 -
S s ey o
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\__ Blurring Animated Boundary Amma(eq
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3 symbols Size " .
o / and fuzziness
£ Shape
3 \ J
5
<
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3 A
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33 Duration,
°% Order
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§
-

Figure 4.3 A conceptual framework for animated representation of uncertainty and fuzziness of
planning objects

Source: Zhang [14]
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Topic: Other “frameworks” that might be encountered

These slides are presented as background, in case these “frameworks” are

encountered; they are not part of the research skills.

The word “framework” is used in many other ways, including:

1. EU Rese

2. “Logical

arch Framework Programmes (“FP”)

Framework”
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EU Research Framework

A very common use within Europe

« a better term would have been “European Union Research Programme”

Official title “Framework Programmes for Research and Technological
Development”, abbreviation FP

The main mechanism by which the EU funds research.

Objectives, calls for proposals, countries or regions where research must be
carried out, amounts per topic are political decisions.

UT/ITC Enschede

Frameworks 49

Logical framework

“Logical framework” for objectives-oriented planning

A tool used to design, monitor and evaluate projects; Reference: [10]
Especially fashionable/required in international development work

Uses a temporal logic (sequential) model of activities and outcomes

= “If these Activities are implemented, and these Assumptions hold, then these
Outputs will be delivered”

« “If these Outputs are delivered, and these Assumptions hold, then this Purpose
will be achieved”

« “If this Purpose is achieved, and these Assumptions hold, then this Goal will be
achieved”
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