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Is it OK to put filters on a 
dashboard?



Does everything need to fit on one 
screen?

Scroll for more…



Should dashboards have…
An eye-catching visual design?

Or a subdued one?



Should dashboards serve…

One role? Or several roles?



What’s the ultimate purpose
of a dashboard?

• Tell a story
• Answer a question
• Support decision-making
• Prompt the user to take action
• Generate interest in the data
• Monitor current conditions
• Improve organizational performance



What the heck is a “dashboard”, 
anyway?

What isn’t a dashboard?



“Document”“Dashboard”
Most common understanding:

“Page(s) with words/images on them”
Most common understanding:

“A display with a bunch of charts on it”

Umbrella term for:
• Patent applications
• Movie screenplays
• News articles
• Etc.

“Document-writing best practices”?

Umbrella term for:

• Best practices for writing patents
• Best practices for writing screenplays
• Best practices for writing new articles





Source: United Nations High Commissioner for Refugees
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Source: The Big Book of Dashboards







“Document”“Dashboard”
Most common understanding:

“Page(s) with words/images on them”
Most common understanding:

“A display with a bunch of charts on it”

Umbrella term for:
• Patent applications
• Movie screenplays
• News articles
• Etc.

“Document-writing best practices”?“Dashboard design best practices”?

Umbrella term for:

• Patent-writing best practices
• Screenplay-writing best practices
• Article-writing best practices

• ???
• ???
• ???



13 types of data displays that are,
unfortunately, all called “dashboards”

Dynamic Data Displays
Dynamically generated based on updating data

Usually…
• For enabling employees, customers, partners 

etc. to interact with an organization’s data
• Subdued, plain visual design
• Little/no storytelling (rarely possible)
• Interactive, sometimes complex
• Primary purpose is to answer data-related 

questions

Status displays
Metric introduction displays
Metric diagnostic displays
Alert displays

Performance overview displays
KPI detail displays

Disaggregated item displays
Aggregated item displays
Item detail displays

Various types

Static Data Displays
Custom-made based on a static snapshot of data

Usually …
• Used inside and outside of organizations 

(training, marketing, public awareness, etc.)
• Eye-catching, creative visual design
• Involves storytelling
• Very basic interactivity, or none
• Primary purpose is to cause a desired change in 

the mind of an audience 

Persuasion displays
Explanation displays
Engagement displays

Monitoring
displays

Performance
displays

Item browsing
displays

Canned analysis
displays



Monitoring displays

• Enable users to:
• Spot new developments that require action.
• Maintain awareness of current conditions; 

what’s “normal” and how it’s changing.
• Do so in as little time as possible every 

day/week/month/etc.



Monitoring displays

• Answer questions such as:
• “What’s happening (this minute, today, this 

month, etc.)?”
• “Is there anything that I need to respond to 

currently?”
• “Should I respond to this new development? If 

so, how?”



13 types of data displays that are,
unfortunately, all called “dashboards”

Dynamic Data Displays
Dynamically generated based on updating data

Usually…
• For enabling employees, customers, partners 

etc. to interact with an organization’s data
• Subdued, plain visual design
• Little/no storytelling (rarely possible)
• Interactive, sometimes complex
• Primary purpose is to answer data-related 

questions

Status displays
Metric introduction displays
Metric diagnostic displays
Alert displays

Performance overview displays
KPI detail displays

Disaggregated item displays
Aggregated item displays
Item detail displays

Various types

Static Data Displays
Custom-made based on a static snapshot of data

Usually …
• Used inside and outside of organizations 

(training, marketing, public awareness, etc.)
• Eye-catching, creative visual design
• Involves storytelling
• Very basic interactivity, or none
• Primary purpose is to cause a desired change in 

the mind of an audience 

Engagement displays
Persuasion displays
Explanation displays

Monitoring
displays

Performance
displays

Item browsing
displays

Canned analysis
displays



Source: Information Dashboard Design, Second Edition, Stephen Few



Status display

The monitoring process



Source: Information Dashboard Design, Second Edition

Weeks are Monday to Sunday.
Market share data updated quarterly.

North Africa is included in Middle East. 
Quarter begins Oct. 1.

Pipeline includes sales with 
more than 50% confidence..

Market share data 
updated quarterly.

Year begins 
on Jan. 1.



13 types of data displays that are,
unfortunately, all called “dashboards”

Dynamic Data Displays
Dynamically generated based on updating data

Usually…
• For enabling employees, customers, partners 

etc. to interact with an organization’s data
• Subdued, plain visual design
• Little/no storytelling (rarely possible)
• Interactive, sometimes complex
• Primary purpose is to answer data-related 

questions

Status displays
Metric introduction displays
Metric diagnostic displays
Alert displays

Performance overview displays
KPI detail displays

Disaggregated item displays
Aggregated item displays
Item detail displays

Various types

Static Data Displays
Custom-made based on a static snapshot of data

Usually …
• Used inside and outside of organizations 

(training, marketing, public awareness, etc.)
• Eye-catching, creative visual design
• Involves storytelling
• Very basic interactivity, or none
• Primary purpose is to cause a desired change in 

the mind of an audience 

Engagement displays
Persuasion displays
Explanation displays

Monitoring
displays

Performance
displays

Item browsing
displays

Canned analysis
displays

✓



Metric: “Market share vs. competitors”

• Updated quarterly (not weekly).
• Data purchased from third party (ACME Market Research Inc.).
• Data for Q1, Q2 2018 is known to be incorrect (our reported share is 

higher than actual share).
• Only competitors with > 3% market share are tracked.
• Cash sales not included in data.
• YE 2019 targets: 25% or #2 rank

Since Q1 2017 (no data available for prior quarters) Most recent quarter (Q3 2019)



Status displayMetric introduction displays

The monitoring process



Source: Information Dashboard Design, Second Edition



13 types of data displays that are,
unfortunately, all called “dashboards”
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✓
✓✓



Status display

Metric diagnosis displays

Metric introduction displays

The monitoring process



Source: Information Dashboard Design, Second Edition





The monitoring process
Status display

Metric diagnosis displays

Metric introduction displays Status displays
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Metric diagnosis displays

Metric introduction displays Status displays

Alert displays

The monitoring process



“And how, exactly, the *$#% 
does one automatically detect 

metrics that are likely to require 
action?”



Automatically detecting
metrics that require action

The goal:
To automatically identify and flag the same 
metrics that a competent, informed user 

would flag as requiring action if they had an 
unlimited amount of time to review all 

metrics all the time.



Automatically detecting
metrics that require action

• Key challenges:
• Can’t rely entirely on statistical signal/anomaly 

detection methods
• Sometimes, metrics that require action don’t 

behave anomalously
• Sometimes, metrics that exhibit statistical signals 

don’t actually require action
• Some metrics resist automated signal/anomaly 

detection



Automatically detecting
metrics that require action

• Key challenges:
• Metrics can require action for a variety of 

reasons:
• Not meeting internal expectations
• Not meeting external expectations
• Sudden dip/spike
• Gradual decrease/increase
• Unusual volatility
• Etc.



Automatically detecting
metrics that require action

• The solution: A combination of 
approaches…
1. Rethink how we identify metrics that require 

action.
2. Set flagging conditions for key metrics 

manually (but informed by statistical 
analysis).

3. Set alert conditions automatically (using 
statistics) for “non-key” metrics.



Rethinking how we flag metrics

• Common ways of flagging metrics that 
require attention on dashboards don’t 
work!
• “% change vs. previous period”
• “Single-threshold”
• “% deviation from target”
• “Good/Satisfactory/Poor”



CFO | Daily metrics for November 14, 2018



CFO | Daily metrics for November 14, 2018



www.practicalreporting.com/blog



With “% change vs.
previous period”…

• A big % change may or may not require action.
• A small % change may or may not require action.
• A green % change may or may not indicate a metric that’s 

doing well.
• A red % change may or may not indicate a metric that’s doing 

poorly.
• A positive % change may or may not indicate a metric that’s 

trending upward.
• A negative % change may or may not indicate a metric that’s 

trending downward.
• NOT A GOOD WAY TO IDENTIFY METRICS THAT 

REQUIRE ACTION!



Rethinking how we flag metrics

• Common ways of flagging metrics on that 
require attention on dashboards don’t 
work!
• “% change vs. previous period”
• “Single-threshold”
• “% deviation from target”
• “Good/Satisfactory/Poor”



Single-threshold flags

Calls answered per hour
500 550 600 650 700 750 800



Single-threshold flags

Calls answered per hour
500 550 600 650 700 750 800

500 550 600 650 700 750 800

How dashboard 
flags metric

What’s actually 
in user’s brain
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With “single-threshold” flags…

• Hard for users to set.
• Crises look the same as minor problems.
• Metrics that are doing exceptionally well 

don’t get flagged.
• Sudden dips, spikes, etc. don’t get 

flagged.
• NOT A GOOD WAY TO IDENTIFY 

METRICS THAT REQUIRE ACTION!



Rethinking how we flag metrics

• Common ways of flagging metrics on that 
require attention on dashboards don’t 
work!
• “% change vs. previous period”
• “Single-threshold”
• “% deviation from target”
• “Good/Satisfactory/Poor”



% deviation from target

Calls answered per hour
500 550 600 650 700 750 800

-5%-10%-15% +5% +10% +15%



CFO | Daily metrics for November 14, 2018



CFO | Daily metrics for November 14, 2018



CFO | Daily metrics for November 14, 2018
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With “% deviation
from target” flags…

• A small % deviation from target may or may 
not indicate a metric that requires action.

• A big % deviation from target may or may not 
indicate a metric that requires action.

• Sudden dips and spikes may or may not get 
flagged.

• Hard for users to set.
• NOT A GOOD WAY TO IDENTIFY METRICS 

THAT REQUIRE ACTION!



Rethinking how we flag metrics

• Common ways of flagging metrics on that 
require attention on dashboards don’t 
work!
• “% change vs. previous period”
• “Single-threshold”
• “% deviation from target”
• “Good/Satisfactory/Poor”



Good/Satisfactory/Poor ranges

Calls answered per hour
500 550 600 650 700 750 800

“Satisfactory”“Poor” “Good”



Calls answered per hour
500 550 600 650 700 750 800

500 550 600 650 700 750 800

“Satisfactory”“Poor” “Good”

How dashboard 
flags metrics

What’s actually 
in user’s brain









Ambiguous terms

Calls answered per hour
500 550 600 650 700 750 800

“Satisfactory”“Poor” “Good”



www.practicalreporting.com/blog



With
“good/satisfactory/poor” flags…

• Ambiguous: Hard to set, hard to interpret.
• Minor issues look the same as crises.
• Metrics that are doing modestly well look the 

same as those that are doing extraordinarily 
well.

• Sudden dips, spikes, etc. are often not 
flagged.

• NOT A GOOD WAY TO IDENTIFY METRICS 
THAT REQUIRE ACTION!



Rethinking how we flag metrics

• Common ways of flagging metrics on 
dashboards:
• “% change vs. previous period”
• “Single-threshold”
• “% deviation from target”
• “Good/Satisfactory/Poor”

• “The four-threshold method”



The “four-threshold” method

Calls answered per hour
500 550 600 650 700 750 800

No action 
required

Actionably
bad

Actionably
good

Flag color:

Crisis Extraordinary

• Crisis: The point at which improving the metric would become 
the user’s top and possibly only priority

• Actionably Bad: The point at which the metric would be just bad 
enough that the user would actually do something about it

• Actionably Good: The point at which the metric would be just
good enough that the user would actually do something about it

• Extraordinary: The point at which the metric would exceed the 
user’s most optimistic expectations



The “four-threshold” method

Calls answered per hour
500 550 600 650 700 750 800

500 550 600 650 700 750 800

No action 
required

Actionably
bad

Actionably
good

Flag color:

Crisis Extraordinary





Color blindness

Calls answered per hour
500 550 600 650 700 750 800

Actionably
bad

Actionably
good

Flag color:

Crisis Extraordinary

Calls answered per hour
500 550 600 650 700 750 800

Actionably
bad

Actionably
good

Flag color:

Crisis Extraordinary

☐ Use color blind-friendly colors✓



“Lower is better” metrics

Expenses ($‘000s)
800 850 900 950 1,000 1,050 1,100

Actionably
bad

Actionably
good

Flag color:

Crisis Extraordinary



“Goldilocks” metrics

Headcount vs. plan
-15% -10% -5% 0% +5% +10% +15%

Actionably
bad

Actionably
good

Flag color:

Extraordinary
Actionably

bad CrisisCrisis



Automatically detecting
metrics that require action

• The solution: A combination of 
approaches…

1. Rethink how we flag metrics that require 
action

2. Set flagging thresholds manually for key 
metrics (but informed by statistical analysis)

3. Set alert conditions automatically (using 
statistics) for “non-key” metrics

✓



Setting alert thresholds manually

• Key challenges:
• Users not familiar with metric, don’t know 

where to set alert thresholds
• Users tend to set alert thresholds that are too 

“sensitive”, so normal, random fluctuations 
that require no action get flagged as requiring 
action.



Crisis
Actionably bad

Actionably good

Extraordinary



Statistical Process Control (SPC)

Walter A. Shewhart (1891 – 1967)

The father of statistical quality control



The “natural range” 
for this metric



Automatically detecting
metrics that require action

• The solution: A combination of 
approaches…

1. Rethink how we flag metrics that require 
action

2. Set flagging thresholds manually for key 
metrics (but informed by statistical analysis)

3. Set alert conditions automatically (using 
statistics) for “non-key” metrics

✓

✓



Upper natural
process limit

Lower natural 
process limit

Actionably bad

Actionably good

Crisis

Extraordinary



Other SPC-detectable patterns

Sudden dip Sudden spike

Change in steady stateChange in volatility



Automatically detecting
metrics that require action

• The solution: A combination of 
approaches…

1. Rethink how we flag metrics that require 
action

2. Set flagging thresholds manually for key 
metrics (but informed by statistical analysis)

3. Set alert conditions automatically (using 
statistics) for “non-key” metrics

✓

✓

✓



Important caveats!

• Metrics with certain types of patterns will 
trigger many false positives/negatives 
using basic SPC methods.
• Cyclical metrics (seasonal, weekly, hourly 

cycles)
• Continuously increasing/decreasing metrics
• Highly erratic metrics (complex/non-existent 

patterns)



Important caveats!

• Even the most sophisticated flagging 
system will make mistakes.
• Not aware of elections, flash sales, flu 

outbreaks, etc.
• Not aware of real-world relationships between 

metrics.
• Automated flags should never override the 

judgment of a competent, informed user.



Important caveats!

• Just because we can monitor many 
metrics doesn’t mean that we should!
• Many metrics get monitored simply because 

the org has systems that generate those 
metrics, not because they truly need to be 
monitored.

• Determining which metrics truly need to be 
monitored requires other best practices.



Important caveats!

• Users shouldn’t rely solely on Alert 
displays.

• A full review of all status displays should 
be performed at scheduled intervals (e.g., 
monthly).





Metric diagnosis displays

Metric introduction displays Status displays

Alert displays

A typical monitoring process

“The dashboard”



13 types of data displays that are,
unfortunately, all called “dashboards”

Dynamic Data Displays
Dynamically generated based on updating data

Usually…
• For enabling employees, customers, partners 

etc. to interact with an organization’s data
• Subdued, plain visual design
• Little/no storytelling (rarely possible)
• Interactive, sometimes complex
• Primary purpose is to answer data-related 

questions

Status displays
Metric introduction displays
Metric diagnostic displays
Alert displays

Performance overview displays
KPI detail displays

Disaggregated item displays
Aggregated item displays
Item detail displays

Various types

Static Data Displays
Custom-made based on a static snapshot of data

Usually …
• Used inside and outside of organizations 

(training, marketing, public awareness, etc.)
• Eye-catching, creative visual design
• Involves storytelling
• Very basic interactivity, or none
• Primary purpose is to cause a desired change in 

the mind of an audience 

Engagement displays
Persuasion displays
Explanation displays

Monitoring
displays

Performance
displays

Item browsing
displays

Canned analysis
displays

✓ ✓✓✓



Performance displays

• Enable users to:
• Assess how well organization is achieving 

strategic goals.
• Identify causes of poor performance.
• Identify ways to improve performance in 

future.



Performance displays

• Answer questions such as:
• “Are we achieving our strategic goals / 

mission?”
• “Are we performing better or worse than 

before?”
• “How can we perform better in the future?”



13 types of data displays that are,
unfortunately, all called “dashboards”

Dynamic Data Displays
Dynamically generated based on updating data

Usually…
• For enabling employees, customers, partners 

etc. to interact with an organization’s data
• Subdued, plain visual design
• Little/no storytelling (rarely possible)
• Interactive, sometimes complex
• Primary purpose is to answer data-related 

questions

Status displays
Metric introduction displays
Metric diagnostic displays
Alert displays

Performance overview displays
KPI detail displays

Disaggregated item displays
Aggregated item displays
Item detail displays

Various types

Static Data Displays
Custom-made based on a static snapshot of data

Usually …
• Used inside and outside of organizations 

(training, marketing, public awareness, etc.)
• Eye-catching, creative visual design
• Involves storytelling
• Very basic interactivity, or none
• Primary purpose is to cause a desired change in 

the mind of an audience 

Engagement displays
Persuasion displays
Explanation displays

Monitoring
displays

Performance
displays

Item browsing
displays

Canned analysis
displays

✓ ✓✓✓



Key Performance Indicators | All organization | October, 2018

Operating cashflow (M) $1.873

Current ratio 1.56

Working capital (M) $2.137

Accounts receivable $123

Budget variance -8.2%

Cost per lead $17.25

Lead-to-close rate 6.5

Customer turnover rate 7.2%

Average order value $122.64

Cost performance index 2.2

Project on-time rate 16.4%

Sales-accepted leads 431

Net promoter score 8.3

Trailing 12 mos.

Visits per channel (K) 841

Google PageRank 2.31

Cost per conversion $412.41

Monthly new leads 5,312

Payroll headcount ratio 0.981

Return on equity 41.2%

Net profit margin 7.1%

Relative market share 17.6%

Average purchase value $17.12

Customer engagement 14.2

Monthly sales demos 378

Average conversion time 2.52

Cost per lead $16.21

Trailing 12 mos.



13 types of data displays that are,
unfortunately, all called “dashboards”

Dynamic Data Displays
Dynamically generated based on updating data

Usually…
• For enabling employees, customers, partners 

etc. to interact with an organization’s data
• Subdued, plain visual design
• Little/no storytelling (rarely possible)
• Interactive, sometimes complex
• Primary purpose is to answer data-related 

questions
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Disaggregated item displays
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Item detail displays

Various types
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Custom-made based on a static snapshot of data

Usually …
• Used inside and outside of organizations 
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• Primary purpose is to cause a desired change in 

the mind of an audience 

Engagement displays
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Explanation displays

Monitoring
displays

Performance
displays

Item browsing
displays

Canned analysis
displays

✓ ✓✓✓
✓



% of orders shipped within 24 hours | Week ending June 4th, 2019 % of orders shipped within 24 hours following receipt of customer payment

Top reasons for shipping delays

64.2% / 59.9%

61.7% | 62.1%

69.0% | 55.3%

62.3% | 62.4%

63.7% | 64.0%

71.3% | 57.4%

60.9% | 60.7%

62.1% | 63.2%

Comments

• Performance is steady but not increasing, so not 
on track to meet YE goal of 70%.

• Recent upward trend is not statistically meaningful.

• Logistics s/w update now available from vendor, 
who claims we can expect 5% increase in efficiency 
by updating. Pilot at one distribution center to 
evaluate?

• Among reasons for shipping delays (see chart 
below), “Product damaged during packaging” is 
unexpectedly high. Recommend investigation to 
determine cause.

• Investigate alternative packaging materials?

Most recent week /  | 20-week avg.

Potentially causally related metrics
Trailing 20 weeks

0% 20% 40% 60% 80%Natural range

Total orders shipped (000’s)% shipped within 24 hrs.% shipped within 24 hrs. (trailing 20 weeks)
Most recent week /  | 20-week avg.

0 10 20 30 40

39.5 | 36.5

24.1 | 20.1

7.9 | 9.5

7.5 | 6.9

17.8 | 17.9

12.2 | 9.5

5.9 | 6.2

3.6 | 2.9

20-week avg.



13 types of data displays that are,
unfortunately, all called “dashboards”
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• Used inside and outside of organizations 
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• Eye-catching, creative visual design
• Involves storytelling
• Very basic interactivity, or none
• Primary purpose is to cause a desired change in 

the mind of an audience 

Engagement displays
Persuasion displays
Explanation displays

Monitoring
displays

Performance
displays

Item browsing
displays

Canned analysis
displays

✓

✓

✓✓
✓

✓



Why separate displays for monitoring 
and performance?

• Major differences:
• User intent (reactive trouble-spotting vs. proactive 

performance improvement)
• Metric inclusion criteria, number of metrics to include
• Review frequencies
• Target user groups (roles vs. teams)

Monitoring displays Performance displays“The dashboard”
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✓✓
✓

✓



Item browsing displays

• Enable users to:
• Interact with potentially large data sets 

(patients, projects, customers, transactions, 
etc.)



Item browsing displays

• Answer questions such as:
• “Which of our employees have been here 

more than five years and make less than 
$60K/yr?”

• “How many widgets did we sell to small 
businesses in the U.K. in Q4 of last year?”

• “Which region contributed the most donations 
to our fundraising campaign?”



13 types of data displays that are,
unfortunately, all called “dashboards”

Dynamic Data Displays
Dynamically generated based on updating data

Usually…
• For enabling employees, customers, partners 

etc. to interact with an organization’s data
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✓

✓

✓✓
✓

✓



Key metrics, all hospitals | April 20, 2019



Source: Information Dashboard Design, Second Edition
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✓
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Canned analysis displays

• Enable users to:
• Perform potentially complex analytical tasks 

that have been “packaged” behind a simple 
user interface.



Canned analysis displays

• Answer questions such as:
• “How does our profitability change at different 

sales commission levels?”
• “What’s the risk of insuring this property?”
• “Should we locate a new branch at this 

address?”



Source: The Big Book of Dashboards
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Persuasion displays

• For persuading a target audience to adopt 
a view, take an action, choose an 
alternative, etc.

• Effectiveness usually gauged based on 
degree to which target audience adopts 
desired view or takes desired action.



https://www.columnfivemedia.com/
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Explanation displays

• For increasing a target audience’s 
comprehension or familiarity with a 
concept, process, etc.

• Effectiveness usually gauged based on 
degree of improvement in target audience 
comprehension/familiarity.



Source: United Nations High Commissioner for Refugees
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Engagement displays

• Primarily for generating awareness and 
interest in a dataset among as many 
people as possible

• Effectiveness gauged primarily based on 
views, clicks, likes, comments, etc.



Source: https://flowingdata.com/2016/01/19/how-you-will-die/
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“Dashboard”?
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Upcoming Beyond Dashboards
open-registration workshops

• Sept. 26, Oslo, Norway
• Nov. 7, Ottawa, Canada
• May 11-12, 2020, 

Stockholm, Sweden

practicalreporting.com
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