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OUTLINE

• Short pictorial bio !* link

• The online resources my teaching approach has
produced
!* link

• Towards a catalog that makes them findable &
usable by other teachers
.
→ Plan
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↑ LARGE ONLINE COLLECTION OF ...

• Homegrown exercises (added year after year)

• Full reports of real-world studies (historical + recent)

• Associated datasets

• Course notes (written, not slides)

• ’Teaching’ articles (students/collaborators + jh)

• Online demos of concepts (animations, video links)

UN-CATALOGUED ↑ effectively invisible



↑ LARGE ONLINE COLLECTION OF ...

• Homegrown exercises (added year after year)

• Full reports of real-world studies (historical + recent)

• Associated datasets

• Course notes (written, not slides)

• ’Teaching’ articles (students/collaborators + jh)

• Online demos of concepts (animations, video links)

UN-CATALOGUED ↑ effectively invisible



↑ LARGE ONLINE COLLECTION OF ...

• Homegrown exercises (added year after year)

• Full reports of real-world studies (historical + recent)

• Associated datasets

• Course notes (written, not slides)

• ’Teaching’ articles (students/collaborators + jh)

• Online demos of concepts (animations, video links)

UN-CATALOGUED ↑ effectively invisible



A set of exercises used in a course [ bios601/hw_sampling2023.pdf ]

—————————-————

————————–

—————————-———————–



A set of exercises used in a course [ bios601/hw_sampling2023.pdf ]

—————————-————

————————–

—————————-———————–



A set of exercises used in a course [ bios601/hw_sampling2023.pdf ]

—————————-——

—–

–

–



Question 1 : What % is covered by water?

933 million locations
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HOW A TEACHER MIGHT DESCRIBE IT

• I need ...

→ Concept (What statistical idea?)

→ Level (For which students?)

→ Type (How is it used?)

→ Context (What is it about?)

→ Hook (Why is it engaging?)
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ONE EXAMPLE – MANY ENTRY POINTS

• Concept: sampling, variability, estimation

• Level: introductory / intermediate

• Type: in-class discussion, assignment

• Context: environment; climatology

• Hook: surprising scale, real measurements, history
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TOWARDS A USABLE CATALOG:
A SIMPLE STRUCTURE

• Concept
• Level
• Type
• Context
• Hook

Each ’facet’ has a small ‘controlled vocabulary’

• Not perfect
• Not exhaustive
• But consistent
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FROM SEARCH TO USE

Search ↑ Scan hits ↑ Decide ↑ Use



Proposed CONTEXT values

1. Health / Medicine
2. Biology
3. Environment
4. Education
5. Demography / Population
6. Technology / Engineering
7. Social
8. Mathematical
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4. Data exploration
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6. Assessment item (quiz/exam)
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Proposed HOOK values

• Surprising result
• Counterintuitive finding
• Real historical case
• Big data
• Policy relevance
• Human story
• Measurement challenge
• Neat device/app/demo/story



Proposed HOOK values

• Surprising result
• Counterintuitive finding
• Real historical case
• Big data
• Policy relevance
• Human story
• Measurement challenge
• Neat device/app/demo/story



CONCEPT values - starter backbone

• Data & Measurement
→ types of variables | measurement error | consequences

• Descriptive Statistics
→ quantiles | location | spread | shape | misinterpretations

• Study Design & Sampling
→ experimental vs observational | survey methods

• Probability & Distributions
→ calculations | models | discrete | continuous

• Statistical Inference
→ estimation | confidence intervals | hypothesis testing

• Modeling & Relationships
→ correlation | regression | assumptions
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WHAT THE SYSTEM IS TRYING TO DO

• Not: find the perfect item
• But: narrow to a small, usable set

Goal: about 5-10 relevant items

So that:
• the teacher can quickly scan the descriptions of them
• and decide if one might suit.
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ITEMS RETURNED

• What percentage of the Earth’s surface is covered by water?

• What is the average depth of the ocean?

• What happened to this person’s physical activity over the years
2010-2021?

• How does the fuel economy of the newer family van compare
with its predecessor?

• When will the ice break up this year? How close were the 0.25M
bets?

• Do children provided with milk at school grow more?

• Does the switch to/from daylight savings time affect rates of
motor vehicle accidents?

• Mystery Canadian Data: what was going on?

• How to determine the efficacy of the first iteration of the Salk
polio vaccine?
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DRILLING DOWN INTO CATALOG ENTRY

Title: What is the average depth of the ocean?

Concepts: . . . . . .Study.. . . . . . . .Design.. .& . . . . . . . . . . . .Sampling; Statistical Inference
Level: Introductory
Type: . . . . . . . . . .Exercise; Case study

Context: Environment
Hook: Big data

Materials: Background articles | exercise | samples | teacher notes | code
Calculus/Math-stat No

Length: 15-30 minutes

Specific hook: 19th century scientist & model; 21st century validation(N = 9.3 → 108)
URL(s) etc. : Click

Progressive disclosure: scan ↑ click ↑ adapt ↑ use
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MEASUREMENT
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Example 2: Correlations in crowd-sourced data (in exchange for > $100, 000)

Son Daughter
Father 0.396 ± 0.024 0.360 ± 0.026

0.10

Mother 0.302 ± 0.027 0.284 ± 0.028
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CATALOG ENTRY

Title: Height: why is father-son correlation larger than mother-daughter?

Concept: Data & Measurement; Modeling & Relationships
Level: Introductory; Intermediate
Type: Short discussion/prompt; Concept illustration; Exercise

Context: Biology
Hook: Surprising result; Measurement challenge

Materials: Background articles | data | exercise | teacher notes | code
Calculus/Math-stat Depends

Length: 15-30 minutes

Specific hook: Attentuation: caused by self-reported rather than measured heights
Article: teaching multiple regression with family data

URL(s) etc. : Click
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CATALOG ENTRY

Title: A new twist on Fisher’s ‘lady tasting tea’

Concept: Probability & Distributions; Statistical Inference
Level: Introductory
Type: Concept illustration; Short discussion/prompt

Context: Biology
Hook: Neat device/app/demo/story

Materials: Course Notes;
Calculus/Math-stat No

Length: 5-10 min

Specific hook: Elegant, adaptable intro to idea of null hypothesis

URL(s) etc. : Click
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Example 4: 2026

https://www.youtube.com/watch?v=VPQvRZ_jkQ0

Channel itself is at https://www.youtube.com/@YouStatistics
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CATALOG ENTRY

Title: Pouring probability mass: the pdf of a function of a random variable

Concept: Probability & Distributions ; Modeling & Relationships
Level: Introductory
Type: Concept illustration; Exercise

Context: Mathematical
Hook: Neat device/app/demo/story

Materials: Course Notes (Math323); 1973 and 2006 teaching articles; animation
Calculus/Math-stat Yes

Length: 5-10 min. (demo+discussion); 30 min. (summarize 1973/2006 articles)

Specific hook: visual transformation; physical analogy; animation

URL(s) etc. : Click
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WHERE THIS LEAVES US

• A working structure for describing each item
• A way to narrow a collection to 5-10 usable options
• A prototype of how teachers might search and use it

But several design choices are still open:
• How tightly should we control the vocabulary?
• Which fields should be standardized vs flexible?
• What is essential for search vs just ’nice to have’?

If, together, we could refine it on one collection, we
could extend it to other ones
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INVITATION

• Try the structure on your own material
• Suggest better terms
• Help refine what’s essential

A good catalog layer:
↑
lots of good teaching material becomes
findable and usable
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The BEST stress-tester: not me, YOU!

I would like to find material for ...

Responses will test whether the structure reflects how you describe teaching material
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THANKS



QUESTIONS?

COMMENTS?

SUGGESTIONS?


