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Course topic reminder
1.
2.
3.
4.
5.
6.

Information growth and the economy of attention
Attitude formation and change
Advertising
Propaganda and education
Science and science journalism
Skeptical skills

Themes
• The purpose of advertising: to induce you to buy products or services
regardless of their quality
• The purpose of propaganda: to induce you to believe things
regardless of their truth
• The purpose of science and journalism: to induce you to understand
things regardless of their consequences
•
•
•
•

Political consequences
Economic consequences
Personal consequences
Etc.

Today’s adventure
• Most people consider science as a source of
objective fact – something solid to believe in
• But few people read what scientists write
• Too hard to obtain
• Too difficult to understand
• Too boring

• Thus creating a market for journalists who select and
summarize scientific studies
•
•
•
•

Popular Science (begun 1872)
Scientific American
Psychology Today
Reports of selected studies in daily news
• BBC “Science”
• CBC “Technology”
• Economist “Science and technology”

• Many of these summaries are distorted – one source
of bull
• Why?
• How can we tell the good stuff from the bad?

Some article titles:
• The study of sociology
• The recent eclipse of the sun
• Science and immortality
• Early superstitions of medicine
• Woman and political power

Confound the Science - Youtube video

Warm up!
https://www.youtube.com/watch?v=_144xI79zB4

The proliferation of secondary sources
• As information proliferates beyond our supplies of attention, we are more likely
to ingest selections and synopses supplied by others = secondary sources
• Like the shift from home-cooked to prepared meals

• Today, almost all information we ingest about the world is second-hand or greater
– from secondary sources
•
•
•
•
•

News programmes, magazine columns,
Web sites, blogs, tweets, Facebook, etc.
Workplace chats, dinner gossip, etc.
Teachers, books, etc.
This course!

• Most secondary sources package their information in reports or stories written or
spoken by people we do not know (“Anon”)
• How can we be confident that these reports we ingest are correct/valid/true?
• How do we judge?
• Whom can we trust?

A sample of criteria for attending to secondary sources
• Credibility of communicator

• Are they trained to be skeptical?
• Are they educated about the topics of reports?
• Who pays them to summarize and report?

• Reputation of medium

• Have they been truthful/accurate in the past?
• Has their organization been accurate in the past?

• Also…

• Convenience

• Are their reports easy to access?
• Are their report comprehensible?

• Popularity

• Do friends and strangers read these reports?
• Do friends and strangers trust the reports?

• Interest and belief confirmation

• Do the stories match my interests?
• Do the stories support or oppose my attitudes?

Some widely-trusted and distrusted occupations
[“Scientists” not included in survey]

•
•
•
•
•
•
•
•
•

“Very or extremely
trustworthy?”
Firefighters (77%)
Paramedics (74%)
Nurses (69%)
Doctors (65%)
Farmers (58%)
Teachers (52%)
Judges (42%)
Psychologists (35%)
Journalists (18%)

“Very or extremely
trustworthy?”
• Lawyers (16%)
• Auto mechanics (16%)
• CEOs (11%)
• Local politician (6%)
• Bloggers(6%)
• National politicians (6%)
• Car salespeople( 5%)
• Telemarketers (4%)

Some widely-trusted and distrusted news media
(2014 Pew poll of 3,000 Americans)
Most trusted
• Economist
• BBC
• NPR, PBS, ABC, CBS, NBC
• Wall Street Journal
• Washington Post
• New York Times
• The Guardian
• Google News

Least trusted
• Breitbart
• Huffington Post
• Daily Show
• Sean Hannity Show
• Al Jazeera America
• Glenn Beck Program
• Rush Limbaugh Show
• Buzzfeed

Trust in scientists high on some issues.
Example [MMR = Measles, Mumps, & Rubella]:

But public often disagrees with scientists’ opinions

So if scientists are trusted, why are they often ignored?
• Applied science is associated with technology that makes us happy!

• “Deliverables” = Smart phones, laptops, driverless cars, Internet, duct tape, medical
miracles, Instant Pot, etc.

• But the scientific method was built on skepticism that regularly challenged
non-scientific beliefs
• The Church circa 1500: “We must believe in order to understand.”
• Scientific challenge circa 1500: “We must understand in order to believe.”
• Scientific methods include

• observation and measurement (empiricism); logical thought and objectivity (rationalism)
• disproving incorrect hypotheses; replicating findings, peer review

• And science has become increasingly difficult to understand

• Obscure topics, infested with jargon; exotic analyses; boring reports, difficult to
acquire

• In addition, scientists often do not have answers to questions the public
asks (especially moral questions)
• What to do?

Enter the journalists…
• Task 1: Search for the scientific stuff that might interest readers
• Task 2: Translate the science-babble into plain-speak; spoon-feed and
entertain the readers
• Tell the story that makes it most likely to capture limited attention
• Example: Early TED talks

Journalists as jargon-to-plain-language translators: the chain of
communication
Scientific
idea

Lab,
funding, …

Experiments

Manuscript
published!
Journalist’s
review

Journalist’s
story
(synopsis of
synopsis)

Story
published!
Reader’s
review

Reader’s
synopsis of
synopsis of
synopsis

Manuscript
(a synopsis)

Editor’s
review

Journal,
Conference

Peer
review

Listener’s
synopsis of
synopsis of
synopsis of
synopsis

Scientists versus journalists: The Two Cultures
• Audience assumed for science communication
•
•
•
•
•

Educated “peers”, with shared knowledge of scientific method
Specific knowledge of authors’ area of specialization
Skeptical training
Belief that “scientific knowledge” is a durable good
An acquired taste for technical details
• (4-year degree to learn what the terms mean!)

• Audience assumed for news

• Little knowledge of scientific method
• Little time to read, watch of listen
• Thirst for bizarre, “Gee whiz!” and practical information

• Science packaged as entertainment in competition for attention

• Interest in “scientific knowledge” as a perishable commodity (entertainment)

Two true stories…

Story A: “Let’s interview an expert…” [Recent email]
11 February 2018
Hi Prof Thorngate,
I'm a graduate journalism student at Carleton, and I'm making a short radio
doc on the psychology of escape rooms, why they're so fun, and how they're
beneficial for our cognitive skills.
Here are a few examples of escape rooms in Ottawa:
https://www.escapemanor.com/ottawa
http://amnesiaescape.com/
I was hoping I could meet you in person for a short interview at some point
early this week, if you were willing and knowledgeable on the topic at all.
Please let me know if you're interested!

•
•
•
•

Story B:
Paul Bindrim, therapist
1920-1997

MA from Duke University with J.B. Rhine (ESP guy)
Ordained in Church of Divine Metaphysics 1958
Obtained California Psychology licence in 1967
Attended 1969 Western Psychological Association
conference in Hotel Vancouver.
• Reported on his recent research

• I was a student volunteer at the conference, fetching
people whom reporters wanted to interview, based on
the list of topics and presenters in the conference
programme

Class exercise

Pretend you are a journalist told by your editor to report on newsworthy
presentations at a local psychology conference.
Which of the following six conference presentation titles would you choose to
report?

The list…
1. Goal versus trait explanations: Causal attributions beyond the traitsituation dichotomy.
2. The effects of paternal disengagement on women’s perceptions of
male mating intent.
3. The bipolarity of affect and depressive symptoms.
4. Identity-specific motivation: How distinct identities direct selfregulation across distinct situations.
5. Some evidence for the usefulness of an optimal foraging theory
perspective on goal conflict and goal facilitation.
6. Recent developments in nude group therapy: Theory and practice.

Why?
• What makes a story newsworthy?
•
•
•
•
•
•
•
•

Importance (impact, relevance)
Timeliness (novelty, newness)
Human interest (emotional effect)
Proximity (nearness)
Celebrity
Conflict
The bizarre
And for TV: Good visuals

• Compare on these criteria:

• “New trends in Bayesian statistical inference: beyond a
flat a priori”
• Versus

• “Crotch eyeballing: The bare facts”

Individual differences in journalists and their employers
• Some periodicals with articles written by science journalists trying to
summarize and communicate accurately
• Scientific American, Scientific American Mind

• Note: Scientific American circulation about 463,000; People about 3,419,000

• Science, New Scientist, Nature, Discover, some of Psychology Today
• Consumer Reports
• BBC, Economist, CBC (Quirks and Quarks; Bob McDonald)

• Periodicals written by hacks that bend original sources to sensationalize,
prescribe, titillate , entertain
• Tabloids everywhere (examples from https://gizmodo.com/tag/tabloid-science )
•
•
•
•
•
•

Electricity in Brain Cells Stronger Than Lightning
Growing Mice with Human Livers
Helium Leaking Out of the Ground in Nevada
Lady Antelopes Kill for Sex
Breast Stereography — Now in 3D!
Pollution is a Great Source of Clean Energy

Some common reporting errors
• Misleading titles

• Original journal title: “Association of Dietary, Circulating, and Supplement Fatty Acids
With Coronary Risk: A Systematic Review and Meta-analysis.”
• New York Times headline: “Butter is back”

• Gee-whiz statistics; no comparison groups

• Original result: “65% of recent refugees report sleeping difficulties” [hypothetical report]
• Skeptical question: Is this any greater or less than non-refugees?
• Minor effect sizes (ES), Small sample sizes

• Unspecified or inflated risk

• “Coffee increases risk of depression” [hypothetical title]

• Scientists found a significant relationship between report of coffee consumption and Beck Depression scores
• But how much? Depression increase from 5% to 75%? Or from 1% to 1.05?

• Causal inference from correlation (“Correlation is not causation!” and confounds)
• “Valentine's Day warning from scientists says stop sexting” (CBC news 10 February 2018)

• Adam Galovan and his colleagues surveyed 615 adults. (Half were Canadian). All were in committed
relationships, both heterosexual and same sex. They found that those who sexted the most — categorized as
"frequent" or "hyper" sexters — reported that the provocative texting spiced up their sex lives. But here's the
downside: Sexting undermined other aspects of a healthy relationship. These super sexters felt less secure in
their relationship, had commitment issues and were more likely to watch porn.

A few case histories
• Mercury in permafrost
• Alzheimer’s disease
• Diet and IQ
• Cognitive benefits of exercise in older adults

Example: Mercury in permafrost
Original title: “Permafrost Stores a Globally Significant Amount of
Mercury”

• Geophysical Research Letters, 5 February 2018
http://onlinelibrary.wiley.com/doi/10.1002/2017GL075571/full
• Quote: “This makes the reservoir of Hg in permafrost soils vulnerable to release over the next
century, with unknown consequences to the environment.”

• Headline: “The Arctic is full of toxic mercury, and climate change is going to release
it.” (Ottawa Citizen via Washington Post 7 Feb 2018)
• Quote: “We already knew that thawing Arctic permafrost would release powerful greenhouse
gases. On Monday, scientists revealed it could also release massive amounts of mercury – a
potent neurotoxin and serious threat to human health.”

• Headline: “Climate Change Could Unleash Huge Amounts of Mercury From
Permafrost” (Motherboard news service)

• Quotes
• “Exposure to mercury can be fatal, so the reality that our warming planet might unleash untold
amounts of it has serious medical and environmental implications.”
• “But before you integrate this frightening new revelation into your Doomsday prep spreadsheet,
take some temporary solace in the fact that a lot of research still needs to be done.”

Example: Alzheimer’s disease
• Original title: “Thinking Outside the Box in Alzheimer’s
Disease: Could Infection be the Answer?” Brian Balin, Christine
Hammond, C. Scott Little, Susan Hingley, Denah Appelt”
• (IAGG World Congress of Gerontology & Geriatrics, 2011/2017)
• https://www.intechopen.com/books/advanced-understanding-ofneurodegenerative-diseases/evidence-for-an-infectious-etiology-inalzheimer-s-disease

• News Headline: “Could a vaccine someday prevent
Alzheimer's? Some researchers say it's possible” (Ottawa
Citizen, 25 July 2017)

• Excerpt: “That is the tantalizing promise of a body of scientific
research that points to microbes, including the ubiquitous herpes
virus, as a possible cause of the disease. The link between microbes
and Alzheimer’s could pave the way for eventual treatments or a
cure.”

Example: Researchers link processed food to lower IQ in kids
Original Are dietary patterns in childhood associated with IQ at 8 years of age? A population-based cohort study
• Methods The current study, based on the Avon Longitudinal Study of Parents and Children, uses data on children's diet reported
by parents in food-frequency questionnaires at 3, 4, 7 and 8.5 years of age. Dietary patterns were identified using principalcomponents analysis and scores computed at each age. IQ was assessed using the Wechsler Intelligence Scale for Children at
8.5 years. Data on a number of confounders were collected, and complete data were available for 3966 children.
• Results After adjustment, the ‘processed’ (high fat and sugar content) pattern of diet at 3 years of age was negatively associated
with IQ assessed at 8.5 years of age—a 1 SD increase in dietary pattern score was associated with a 1.67 point decrease in IQ (95%
CI −2.34 to −1.00; p<0.0001). The ‘health-conscious’ (salad, rice, pasta, fish, fruit) pattern at 8.5 years was positively associated
with IQ: a 1 SD increase in pattern score led to a 1.20 point increase in IQ (95% CI 0.52 to 1.88; p=0.001).
• Conclusion There is evidence that a poor diet associated with high fat, sugar and processed food content in early childhood may be
associated with small reductions in IQ in later childhood, while a healthy diet, associated with high intakes of nutrient rich foods
described at about the time of IQ assessment may be associated with small increases in IQ.
CNN report http://thechart.blogs.cnn.com/2011/02/07/processed-food-linked-to-lower-kids-iqs/?hpt=T2/
• Headline: Processed food linked to lower kids' IQs
• If a 3-year-old eats too much processed food, it might lower his or her IQ by the age of 8, a new study suggests. Researchers in
Britain tracked what 14,000 children ate and drank at the ages of 3, 4, 7, and 8.5 years of age, by asking parents to complete
questionnaires detailing their child's diet.
• The study authors suggest their study found some evidence that when 3-year-old children eat a diet rich in foods that are high in
fat, high in sugar and are processed, their IQ may find a small decrease in their IQ five years later. On the flip side, this new study
suggests eating a healthy, nutrient rich diet may be associated with a small increase in IQ.
• The study authors note that in this paper "we report weak but novel associations between dietary patterns in early
childhood...with general intelligence assessed at 8.5 years of age." Their research also suggests that what a child eats in the first
three years of life is associated with a modest decrease in intelligence, but what a child ate at age 4 and 7 did not.

Original title: Physical Activity and Hippocampal Sub-Region Structure in Older
Adults with Memory Complaints
Dr. Prabha Siddarth, UCLA, Journal of Alzheimer's Disease, vol. 61, no. 3, pp. 1089-1096, 2018

Abstract: Background: Physical activity (PA) plays a major role in maintaining cognition in older adults. PA has been shown to be
correlated with total hippocampal volume, a memory-critical region within the medial temporal lobe (MTL). However, research on
associations between PA and MTL sub-region integrity is limited. Objective: To examine the relationship between PA, MTL thickness,
and its sub-regions, and cognitive function in non-demented older adults with memory complaints. Methods: Twenty-nine subjects
aged ≥60 years, with memory complaints were recruited for this cross-sectional study. PA was tracked for 7 days using
accelerometers, and average number of steps/day determined. Subjects were categorized into two groups: those who walked ≤4000
steps/day (lower PA) and those with>4000 steps/day (higher PA). Subjects received neuropsychological testing and 3T MRI scans.
Nonparametric ANCOVAs controlling for age examined differences between the two groups. Results: Twenty-six subjects aged 72.7
(8.1) years completed the study. The higher PA group (n = 13) had thicker fusiform gyrus (median difference = 0.11 mm, effect size
(ES) = 1.43, p = 0.001) and parahippocampal cortex (median difference = 0.12 mm, ES = 0.93, p = 0.04) compared to the lower PA group.
The higher PA group also exhibited superior performance in attention and information-processing speed (median difference = 0.90,
ES = 1.61, p = 0.003) and executive functioning (median difference = 0.97, ES = 1.24, p = 0.05). Memory recall was not significantly
different between the two groups. Conclusion: Older non-demented individuals complaining of memory loss who walked >4000 steps
each day had thicker MTL sub-regions and better cognitive functioning than those who walked ≤4000 steps. Future studies should
include longitudinal analyses and explore mechanisms mediating hippocampal related atrophy.
---------------- [note: ES means “effect size”] ---------------Summarized in Medical News Today, https://www.medicalnewstoday.com/articles/320463.php?iacp

• Walk 4,000 steps every day to boost brain function, Published Thursday 28 December 2017
• By Maria Cohut, Fact checked by Jasmin Collier
• “Recent research led by the University of California, Los Angeles shows that taking a short walk each day can help to keep the brain
healthy, supporting the overall resilience of cognitive functioning…. This could boost your attention, the efficiency with which you
process information, and other cognitive skills, say first study author Prabha Siddarth and colleagues.”

But there is hope…
Sample titles from “Journalist’s resource”
• How to find an academic research paper

• https://journalistsresource.org/tip-sheets/find-academic-research-paper-forjournalists

• 4 tips for understanding statistics

• https://journalistsresource.org/tip-sheets/statistics-research-math-reporting

• Reporting conflicting research results

• https://journalistsresource.org/tip-sheets/research/reproducibility-disparitiesresearch-cancer-reporting?utm_source=JRemail&utm_medium=email&utm_campaign=JR-email%22%20target=%22_self%22

• Also see: How to interview scientists

• https://www.centerforhealthjournalism.org/blogs/interviewing-skills-how-get-greatstories-scientists-researchers-and-health-care-professionals
• https://www.theguardian.com/science/2014/apr/03/top-tips-conducting-interviewsscientists-science-writing-prize

Done!

