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* How do learning, memory, and attention change
through the adult lifespan?

* What do we have to do to continue learning and
growing through adulthood?

— Focus on engagement in everyday activities

BECKMAN INSTITUTE



* \What do you like best about
growing older?

* What are the challenges?

BECKMAN INSTITUTE



3

"

e AR s P



Presenter
Presentation Notes
Aging gets a bad rap!


PORTRAITS OF
SENIOR ATHLETES
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20th anniv @ Ghost Ranch in NM
Not just physical feats that are the challenge – that require mental muscle!


Mental abilities

through the adult lifespan
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SO, there are two kinds of abilities
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What is the
pathway to
continued
cognitive
resilience
with aging?
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That is, to be able to keep doing the everyday things that you do – and value doing!
What is that for you? 


Everyday mental feats

depend on
Your Your Effort
Current Abilities and Strategies
“what you have” “what you do”
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Knowledge Mechanics /
Fluid Abilities
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Effort and
Strategies...

“Attentional
P N \ Engagement”
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The example
of reading...

* A complex skill that
we can take for
granted once
acquired!

e Let’s look under the
hood at the mental
processes.




What do you have to
do to understand a
sentence?




The temperatures of Venus are
similar to those of a self-cleaning
oven and incinerates any foreign
objects.



t» Recognize individual words

Mental . * |solate their meanings in
e context to represent the

P : i meaning (“concept”)

underlying 4

sentence * Integrate the concepts

comprehension * Internally to the sentence
.. - * With earlier text
* With knowledge
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Readers with larger peaks
remember more of what they
have read.

With age, we peak more
frequently —and that is good for
memory!
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(Stine-Morrow et al., 2008, Psych and Aging)



Everyday mental feats

depend on
Your Your Effort
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Q&A
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Two sorts of evidence that suggest promise for enrichment effects.

Generally, while mechanisms are transfer are used to explain both Skill Training and Engagement effects, Cognitive Reserve (because the mechanisms are not well understood) is evoked almost exclusively to account for Engagement effects. 
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Brain Training

Brain Metrix is an educational website dedicated to brain training programs; you can achieve
optimum fitness by visiting your gym, and engaging in a brain fitness program that is both fun
and stimulating. Here you stretch and train your brain to the limit, you can train and test your
memory or test your reflexes or even your brain creativity and improve it and much more. Just
check the menu on the left for a full list of our brain training games and activities which are all
loads of fun.

You will find some brain fitness workouts that can help your mind process information more
quickly, and more efficiently, as well as the ability to perform multiple tasks at the same time.
You can get help to concentrate more and increase your brain reflection speed; you will find

d simple but very effective brain training games and exercises like solving math problems to
. - 1 o S I achieve greater mind fitness. You may be the smartest person in the world and you don't even
know it. If you' = . s
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Big Business!

e Continued growth of the industry (SharpBrains;
http://sharpbrains.com)

* U.S. Federal Trade Commission files complaints for deceptive
advertising

— Lumosity (Jan 2016; https://www.ftc.gov/news-events/press-
releases/2016/01/lumosity-pay-2-million-settle-ftc-deceptive-
advertising-charges)

— LearningRx (May 2016; https://www.ftc.gov/news-events/press-
releases/2016/05/marketers-one-one-brain-training-programs-
settle-ftc-charges)


http://sharpbrains.com/

Does any of this work?



Does any of this work?

- Well, sort of.



- ACTIVE Trial

Advanced Cognitive Training for Independent and Vital Elderly

Randomized clinical trial (N = 2832) to compare the effects of THREE
types of cognitive training against a wait-list control
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(Ball et al., 2002, JAMA; Willis et al., 2006, JAMA; Rebok et al., 2014, JAGS)
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Rebok, G. W., Ball, K., Guey, L. T., Jones, R. N., Kim, H.-Y., King, J. W., . . . Willis, S. L. (2014). Ten-year effects of the Advanced Cognitive Training for Independent and Vital Elderly cognitive training trial on cognition and everyday functioning in older adults. JAGS. doi:DOI: 10.1111/jgs.12607



PSYCHOLOGICAL SCIENCE

Psychological Science in the
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Brain ExercisesDon’t Live Uptothe
Hype, Resear chers Say

Brain training purports to improve cognitive function, but may deliver m uch less, a study
finds

Screenshot of Posit Science’s brain-training exercise Double Decision. Players at an advanced level have to
distinguish between objects and find the location of the Route 66 sign. PHOTO: POSIT SCIENCE

By
SUMATHI REDDY

Updated Oct. 10,2016 11:05a.m. ET

“[The authors] are moral monsters for making
that argument, and you can quote me on that.”

-- Henry Mahncke,
CEO of Posit Science






A More Promising Path... An Engaged Lifestyle

Education throughout the lifespan
(Manly et al., 2004; LeCarret et al.,
2003)

Novel information processing
activities (Hultsch et al., 1999)

Diverse activities (Verghese et al,,
2003; Carlson et al., 2011)

Stimulating work (Schooler et al.,
1999, 2004)

Stimulating leisure (Schooler &
Mulatu, 2001)

Literacy practices (Wilson et al., 2002)

Social activities and perceived social
integration (Fratiglioni et al., 2014)
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Stine-Morrow, E. A. L., Worm, T. W., Barbey, A. K., & Morrow, D. G. (in press). The potential for socially integrated and engaged lifestyles to support cognitive health with aging: Precursor and pathways. In G. Sedek, T. M. Hess, & D. R. Touron (Eds.), Multiple pathways of cognitive aging: Motivational and contextual influences. New York, NY: Oxford University Press.



Two lines of work from our lab...



Creative Problem Solving

ODYSSEY
OF THE MIND

* Exercise of multiple skills in context

Team-based

Competitive
* Social

Model of “environmental compl|dap
— (Schooler et al., 1999, 2001)
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Parisi, J. M. (2010). Engagement in adulthood: Perception and participation in daily activities. Activities, Adaptation, and Aging, 34, 1-16.
Parisi, J. M., Greene, J. C., Morrow, D. G., & Stine-Morrow, E. A. L. (2007). The Senior Odyssey: Participant experiences of a program of social and intellectual engagement. Activities, Adaptation, and Aging, 31, 31-49.
Stine-Morrow, E. A. L. (2007). The Dumbledore Hypothesis of cognitive aging. Current Directions in Psychological Science, 16, 289-293.
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Stine-Morrow, E. A. L., Parisi, J. M., Morrow, D. G., & Park, D. C. (2008). The effects of an engaged lifestyle on cognitive vitality: A field experiment. Psychology and Aging, 23, 778-786.
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Troy program was conducted in synch with the international OOTM program: 
They competed in fast paced creative exercises. They developed solutions to such problems as building balsa wood structures that would hold as much weight as possible or re-envisioning historical events or writing comedy sketches with certain prescribed elements. They designed and made costumes and sets. They wrote skits and learned them for a public performance. 
All of this arguably exercising speed, memory, reasoning, and visuospatial processing skills 
– and threaded through it all were demands for creativity and ideational fluency – essentially divergent thinking. 
16 program weeks over about 6 months; 1.5hrs/wk meetings

Ithaca participants were matched to Troy in the time devoted to activities and did the IR training from ACTIVE with puzzles added to make the time comparable.  They also came into the lab once a week. 




The training group allocated the same amount of time each week to reasoning training and puzzles – and checked into the lab once a week. 


14 program weeks over ~ 6 mo. (N = 462)

4 )
“TROY” “ITHACA”
Engagement Model Training Model WAITLIST
CONTROL
Creative Problem Solving Inductive Reasoning
N j
*»Team-based creative problem **Home-based inductive
solving reasoning training (ACTIVE)
+»*Collaboration within teams that +*Puzzles (crosswords, sudoku)
engage in tournament
competition

*»Activities built around creativity . .
and ideational fluency “Substantive Complexity” (schooler et al., 1999, 1001, 2004)
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Inspired by the Schooler hypothesis. 
 Older adults were randomly assigned to 
an Engagement Group, who participated in a program of team-based competition in creative problem solving 
a group that received training in Inductive Reasoning – which for our purposes here served as a cognitive placebo group, or a 
Waitlist control
The experimental and placebo groups both had expectations that they were in the “cognitive training” groups – and even given their own names “Troy” and “Ithaca”
Predictions.. 
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@ Different sorts of people benefited differently from the different
programs!

BOTH: Compensatory for those with lower verbal ability, but
differential benefits for those with better cognitive status
mental mechanics).

TROY: Differential benefits for those who started with larger
Social Networks and higher levels of Openness.

Moderator of Change m Troy - DT

MoCA (cognitive status) 0.59* 0.34%*
Openness to Experience 0.15 0.27%*
Verbal Ability -0.30%* -0.45%*

Social Network Size 0.18 0.30*%*
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* Key lessons from the Odyssey
Project ,

— We can grow abilities from
engagement in mentally
stimulating and socially
integrated activities.

— Benefits are increased when the
form of engagement “fits” the
person.




Literacy Engagement
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Leisure Reading



Why Literacy?

» Self-directed activities that induces a cascade of neural activity
(Chow et al., 2014; Federenko & Thompson-Schill, 2014; Speer
et al., 2009; cf. Stine-Morrow et al., 2015)

* Poor literacy skill is associated with increased cognitive
declines in late life (Manly et al., 2004) and risk of AD (Kaup et
al., 2014; Lee et al., 2008; Yu, Wilson et al., 2017)

* Evidence that premorbid reading is protective against late-life
pathologies (Lee & Chi, 2014; Wilson et al., 2000)
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Wilson, R. S., Bennett, D. A., Gilley, D. W., Beckett, L. A., Barnes, L. L., & Evans, D. A. (2000). Premorbid reading activity and patterns of cognitive decline in Alzheimer Disease. Archives of Neurology, 57, 1718-1723. 

Fedorenko, E., & Thompson-Schill, S. L. (2014). Reworking the language network. Trends in Cognitive Science, 18, 120-126. 

Lee InternationalPsychogeriatrics(2008),20:5,976–985 

Yu Journal of Alzheimer's Disease, vol. 56, no. 4, pp. 1485-1493, 2017

Kaup J Gerontol A Biol Sci Med Sci 2014 July;69(7):900–906 

Lee, Y., & Chi, I. (2016). Do cognitive leisure activities really matter in the relationchip between education and cognition? Evidence from the aging, demographic, and memory study (ADAMS). Aging & Mental Health, 20(3), 252-261. doi:10.1080/13607863.2015.1011081 

Parisi, J. M., Rebok, G. W., Xue, Q.-L., Fried, L. P., Seeman, T. E., Tanner, E. K., . . . Carlson, M. C. (2012). The Role of Education and Intellectual Activity on Cognition. Journal of Aging Research, 1-9. doi:10.1155/2012/416132 

Stine-Morrow, E. A. L., Hussey, E. K., & Ng, S. (2015). The potential for literacy to shape lifelong cognitive health. Policy Insights from the Behavioral and Brain Sciences, 2, 92-100. doi:10.1177/2372732215600889






14 program weeks over ~ 6 mo. (N = 462)
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“TROY” “ITHACA”
Engagement Model Training Model WAITLIST
CONTROL
Creative Problem Solving Inductive Reasoning
N j
*»Team-based creative problem **Home-based inductive
solving reasoning training (ACTIVE)
+»*Collaboration within teams that +*Puzzles (crosswords, sudoku)
engage in tournament
competition

*»Activities built around creativity . .
and ideational fluency “Substantive Complexity” (schooler et al., 1999, 1001, 2004)
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Inspired by the Schooler hypothesis. 
 Older adults were randomly assigned to 
an Engagement Group, who participated in a program of team-based competition in creative problem solving 
a group that received training in Inductive Reasoning – which for our purposes here served as a cognitive placebo group, or a 
Waitlist control
The experimental and placebo groups both had expectations that they were in the “cognitive training” groups – and even given their own names “Troy” and “Ithaca”
Predictions.. 
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8 program weeks (N = 76)

“READING CLUB”

(&

“PUZZLE CLUB”

/

+*»* Novels selected by adult literacy +» Crossword puzzles and other verbal
specialist at Champaign Public Library — puzzles - choice
choice % Logbooks

+»* Logbooks



B Readng * Reading group improved in

[[] Puzzles

e Episodic Memory
* Working Memory

e Puzzle group improved in
e Reading Fluency (?7?)

|
I * More positive change in LE
group for those who started
off with lower scores
- So compensatory!

Promising!
NIA R21 AG052237
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Liz figure – DONE! Gia – DONE!
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The Adult Learning Lab

Liz Stine-Morrow
eals@Illinois.edu

Lab Phone: 217-244-7336
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