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DIKW Model

Data: Data is a collection of facts, signals, 
or symbols. In this form, it might be raw, 

inconsistent, or unorganized. As such, it is 
not useful.

Information: Information is a collection of 
data that is arranged and ordered in 
a consistent way. Data in the form of 

information becomes more useful because 
storage and retrieval are easy.

Knowledge: Knowledge is a collection of 
information with its associated 

context. The context is in the form of 
relationships between information sets 
collected over time. Knowledge is the 
outcome of experience working with a 

pool of information.

Wisdom: Wisdom is the ability to select 
the best way to reach the desired outcome 

based on knowledge. Wisdom is 
the outcome of experience from or 

knowledge of earlier attempts to reach 
a successful outcome.

https://developer.ibm.com/articles/ba-data-becomes-knowledge-1/



DIKW ?



The Data Scientific Method
 Identify – questions?

 Understand – data content 
and structure, quality

 Process – get data into a state that is 
ready for analysis.
 Cleaning, integrating, wrangling, 80% of 

effort

 Analyze – find patterns and relationships, 
statistics, modeling

 Conclude

 Communicate – storytelling, depends on 
audience

https://towardsdatascience.com/a-data-scientific-method-80caa190dbd4



Identify

Questions posed
•What data do you need to answer those 

questions?
•Is there more crime in neighborhoods with 

higher poverty rates? 
•Do rural areas or poor urban 

neighborhoods have worse access to the 
internet?

Data exploration
•Finding patterns in the data

•Spatial and / or temporal patterns of 
violent crimes

•Spatial and / or temporal patterns 311 
calls for service



Identify -
Define 

concepts

 Define Study Area
 Determine Spatial Scale
 Determine Temporal Scale
 Vague wording –What do these concepts 

mean?
 Crime
 Poverty
 Neighborhood
 Rural
 Urban
 Access to the internet
 Violent crime



Understand

 Why is the data collected?
 How is the data collected?

 Administrative records,

 Crowdsourcing, citizen science,

 Sensors

 How frequently is the data 
updated?

Metadata – data about the data!



Understand

 Population versus Sample
 All events  versus (random) subset of events

 Data set structure
 Tables – rows and columns (fields)

 Each row = single observation

 Each row represents  sub event

 Collection of text or images

 Spatial / temporal characteristics

 Quantitative (numeric) / Qualitative 
(text/classes) fields
 Field ranges, 

 missing/null values, 

 observed or derived
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