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Types of Thinking

CREATIVE
THINKING

CRITICAL
THINKING

Qutside the box

Critical Thinking Resource Guide and Tutorial



https://libguides.rsu.edu/CriticalThinking/Purpose_Goals
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THE POWER OF KEYWORDS

Defining "keyword”

key-word
/kéward/

noun

l.a word or concept of great significance. "homes and jobs are the keywords in the campaign”

o a word that acts as the key to a cipher or code.
o an informative word used in an information retrieval system to indicate the content of a document.

o a significant word mentioned in an index.

Oxford Languages
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THE POWER OF CONTEXT

It always depends.

e Who is asking the question?

e Why are they asking?

e Where was the source found? (format/hosting)
e When was the source created (timeframe)

e Who is the creator (consider their biases)

y N



THE POWER OF CONTEXT

It always depends.

Example Question:

The DOD seeks to better understand the mood/climate of a country's current political
administration through the collection and analysis of numerous sources within a defined time
frame.

Potential Source:

An angry Reddit post by the Foriegn Atftairs Minister that insinuates a neighboring country has
purposefully undermined peace talks through the testing of new air-to-surface missles.

Yes or No?




CONCEPT MAPPING
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https://cmapspublic.ihmc.us/rid=1223962859140_1350269834_14001/intelligence

CONCEPT MAPPING: LIT REVIEW

efficient for web-based research and note journals, etc. Note that Google DOES NOT INDEX
taking. Cross-platform but requires Firefox. EVERYTHING. There are many relevant journals in the social

sciences that do not show up in GoogleScholar. But it is a

Like Endnote, integrates with MS Word for Bibliographic Software fast an efficient place to start.

citation management and bibliography ‘ /
creation while writing. | ' Note that access to full text versions of most articles is
| notavailable unless you log in via your institution's
The 2.0 beta version includes access to social ' : _ onlinellibrary and access sources to which they
features such as shared online reference \ = \  subscribe.
libraries. You decide who can view and edit \ :
shared libraries. f i Some institutions (like UCLA) have a proxy server you can set up on
' your home computer. If you are lucky enough to know a student or
Requires Firefox browser; .-:":1:-. faculty at a large unixniersity, the proxy selrverfﬂill automatic‘aIIy open all
works on Mac, Windows .I "f:;:l szgogl? Scholar's links and take you right into the associated
' atabase!

This site will help you collect survey |
d ata. I|_'|_ .n'j.'
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Odesk.com offers an amazing array of
inexpensive help when you need it. Hire
people to help with web research,
transcription, etc.

Virtual Assistants
Research Tools

Survey Monkey Data Collection

Web-based

An e-binder program. Organize all of your

. . ding lists, notes in one place.
eople use at dissertation phase. However, courses, reading lists, p
peop P OneNote

H knowledge for overview and depth papers. 4 . ":Z,:._ =
hemes, write your paper! [ Y  Windows-only

. Online tool for capturing notes of any kind -- text, photo, aug
Windows-only DataBases ToriOualitative \ version lets me take a photo of a book cover or page within
\ auto-synchronize with the web and my laptop, and search th
page. Amazing. | use this instead of highlighting or underlini
add your own commentary to the page captured via photo.

Research
Similar to NVivo. Check out website to
decide which is best for you.

e, atlasti.c

Mac, Windows, Web, iPhone,
Blackberry

Mac, Windows, Linux

MacOS PDF reader that lets you export
highlighted text and personal notes as a plain
text file. | add these as a note to my Zotero

Want to manage your KA's and dissertation process with a
reference.

visual timeline? This is a great piece of software for
planning the journey -- and the end! ) \
ttp:/fwww. timelinemaker.com \ \  Mac-only

Timeline Maker

Looks like a spreadsheet, but it's much
smarter. It can remind you (or others) when

e s b o amm S oy ] S

SmartShaat Project Management
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https://www.mindmeister.com/39513233/research-tools

Create a Keyword Map during the
instruction session when demonstrating
search techiniques. Begin keyword

mapping with terms from the first
search.

. . . | /K Have students help you build a Mind
Teaching Mind Mapping for L Map from the Keyword Map after

completing a second and third round of
Research Rk searches

P RO C E S S F O R After three to four of searches, discuss the
relationships between keyword terms and
I N T R T I N how they are linked/related. Use this
discussion to introduce the concept of
Context. Add labels to your connecting
lines to transform it into a Concept Map

Create new map (or continue add to the
existing map) by using the Concepts as

idea bubbles and matching the sources
found during the keyword searches

RECYCLE
PEAS



PATHFINDING’

Pattern Recognition and Observation

Definitions:
"The plotting by a computer application of the best route between two
points” - definitions.net

"one that discovers a way especially : one that explores untraversed
regions to mark out a new route" - merriam-webster.com

Pathfinding in research:
Examining what you already know in relation to the available sources to

find unique pathways forward.




Computers & Graphics _ : Computers & Graphics

volume 102, February 2 Pages 164-174 - Volume 86, February 2020, Pages 1-14

Technical Section

Towards a human-like approach to path Multi-agent parallel hierarchical path
finding b == navigation meshes (MA-HNA*)

Automation in Construction

, . . - -= Volume 147, March 2023, 104715 b e 8 =
Vahid Rahmani ° =, Nuria Pelechano ® 2 = luria Pelechano 2 =

Show more

+ AddioMendeley <& Share 33 Gite Simulating travel paths of construction sité |« s v cie
- - workers via deep reinforcement learning
considering their spatial cognition and

wayfinding behavior

Get rights and content A

Abstract

Path finding for autonomous agents has been traditionally driven by fim Minguk Kim ® [ Younalih Ham" [, Choongmean Koo® B, Taa Wan Kim® 2 o illenges in MBM is t::-.mmputc paths as Efﬁfiﬂnﬂb’_ﬂ possible
paths, typically by using A* search or any of its variants. When it comes| —J== —_— e B ==——= A F 5. As both the size of the environments and the number of

virtual humanoids, traditional approaches rarely consider aspects of hul show more tincrease, it becomes harder to obtain results in real time under the
orientation. In this work, we propose a new path finding algorithm, insg pry and computing resources. Hierarchical approaches, such as HNA*

research regarding how the brain learns and builds cognitive maps. Our

Add to Mendeley =5 Share 99 Cite

Navigation Meshes) can compute paths more efficiently, although

represents the space as a hexagonal grid with counters, based on brain t https://doi.org/10.1016/j.0utcon 2022104715 7 Get rights and conten: = ligUTations of the hierarchy. For other configurations, the method

. T _ ~ e - . = . - . —e "' i sire pe C "': =3 ™ = _:.._ o i -

investigated how memory cells are fired. Our path finder then combines neck in the step that connects the Start and Goal positions with the

exploring unknown environments while building such a cognitive map, jeneck can drop performance drastically. In this paper we present two
: . . . Abstract

using a modified heuristic that takes into account the cognitive map. Th

show how as the agent learns the environment the paths become short 4

tthe HNA* bottleneck and thus obtain a performance boost for all

N . . P irations. The first method relies on further memory storage, and the
any optimization methods for construction site layout planning (CSLP) generate the

shortest path of workers to calculate traveling costs and site safety performance.
However, this approach often degrades the solution's reliability because workers in real-
life situations do not necessarily take the shortest path to their chosen destination. Thus,
this paper proposes a novel approach for generating realistic paths that mimic their
wayfinding decision-making process. This approach uses deep reinforcement learning,
for which the framework to facilitate its use includes the following elements: (1) the
required properties and functions for site objects; and (2) the state, action space, and
reward functions intended. The similarity between the paths simulated and the real
workers' trajectories has been validated better by 17.8% than the traditional A* algorithm.



https://www.sciencedirect.com/science/article/abs/pii/S0097849321001849?fr=RR-2&ref=pdf_download&rr=8218a8ab4cef3476
https://www.sciencedirect.com/science/article/abs/pii/S0097849319301694
https://www.sciencedirect.com/science/article/abs/pii/S0926580522005854

PATHFINDING
MAINTAINING
OBJECTIVITY

IC ANALYTIC STANDARDS - OBJECTIVITY

Relationship of Data, Information and Intelligence

Operational Information Intelligence
Environment | 1 |

Collection Processing Analysis
and | and
Exploitation Production


https://www.dni.gov/index.php/how-we-work/objectivity

KEY

ASSUMPTIONS
CHECK

AFT PRIMER: STRUCTURED ANALYTIC
OR IMPROVING INTELLIGENCE

Common Perceptual and Cognitive Biases

Perceptual Biases

Expectations. We tend to perceive what we
expect to perceive. More (unambiguous)
information is needed to recognize an
unexpected phenomenon.

Resistance. Perceptions resist change even
in the face of new evidence.

Ambiguities. Initial exposure to ambiguous
or blurred stirmuli interferes with accurate

perception, even after more and better
information becomes available.

Biases in Estimating Probabilities

Availability. Frobability estimates are

influenced by how easily one can imagine an
event or recall similar instances.

Anchoring. Frobability estimates are
adjusted only incrementally in response to
new information or further analysis.

Overconfidence. In translating feelings of
certainty into a probability estimate, people
are often overconfident, especially if they
have considerable expertise.

Biases in Evaluating Evidence

Consistency. Conclusions drawn from a
small body of consistent data engender

more conhdence than ones drawn from a
larger body of less consistent data.

Missing Information. It is difficult to
judge well the potential impact of missing
evidence, even if the information gap

I5 Known.

Discredited Evidence. Even though
evidence supporting a perception may
be proved wrong, the perception may not
quickly change.

Biases in Perceiving Causality

Rationality. Events are seen as part of
an orderly, causal pattern. Randomness,

accident and error tend to be rejected

as explanations for observed events. For
example, the extent to which other people

or countries pursue a coherent, rational,
goal-maximizing policy is overestimated.
Atftribution. Behavior of others is attributed
to some fixed nature of the person or

country, while our own behavior is attributed
to the situation in which we find ourselves.



https://www.cia.gov/static/955180a45afe3f5013772c313b16face/Tradecraft-Primer-apr09.pdf
https://www.cia.gov/static/955180a45afe3f5013772c313b16face/Tradecraft-Primer-apr09.pdf
https://www.cia.gov/static/955180a45afe3f5013772c313b16face/Tradecraft-Primer-apr09.pdf

M E T H O D . 1.Review the assumptions made in the

prompt or subject content

2.Make a note of everything you think you
know as fact

3. Systematically question why you believe
those facts to be true

4.Create another list of assumptions that

contains only items that have to be true,

and consider what would cause your

REINFORCES THE USE OF LOGIC assumptions fo be untrue




DEFINE
A NEW
.~ QUESTION

The Scientific
Method

Question assumptions at every
stage




PATHFINDING:

DECISION/CONCEPT TREES
J

Mind Maps begin with

x J x a top1c.

Decision Trees begin with
a chotce.
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Mind Mapping & Decision
Tree Resources

— MindMeister.com (free)

—— TheBrain.com (free)

— Draw.io (free)

— MindMup.com (free)

—— MindMapping.com (free teaching resources, paid mind map
building)

— Intellectus Statistics (free)

— Creately.com (free account or low cost personal account)



https://www.mindmeister.com/
https://www.thebrain.com/
https://www.drawio.com/
https://www.mindmup.com/
https://www.mindmapping.com/
https://analyze.intellectusstatistics.com/create_account?key=pGDyJ7gw7o1XzFjN?referrer=https://www.statisticssolutions.com/how-decision-trees-can-help-you-select-the-appropriate-statistical-analysis/
https://creately.com/guides/leveraging-creately-for-ultimate-clarity/

Thank you!

Contact:
Michelle Owens, MLIS
Institutional Data Analyst
Oklahoma State University Institute of Technology
michelle.owens12eokstate.edu



