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Social context

e J public scientific literacy +
N science complexity

« I gaps between scientific and public
understandings

e Risk that policy is driven by simplistic
understandings of issues based on
incomplete or one-sided messages

Wide Differences Between Public and
Scientists on Safety of GM Foods

% of each group saying it is generally safe or unsafe to
eat genetically modified foods

B Generally unsafe Generally safe
U.S. adults 57 - 37
AAAS scientists 11 I 88

Pew Research Center. 2015.



Our Specific Goals

* Increase teachers’ content area knowledge, confidence and access to
materials for teaching about genetics in society (emphasis on GMO
crops)

* Increase learners’ abilities
e to think critically and reflectively
e to apply science to address complex socio-scientific problems




Our approach

Science
pedagogy


Presenter
Presentation Notes
Draw on long history of SMILE interactions with teachers and approaches to curriculum development. Combine with current research on cognition from psychology; how people process and use information about controversial and complex topics.


In-depth look at the psychological science

e Guided by frameworks of
* Epistemic cognition
 Motivated reasoning

e Explore what factors contribute to cognitive complexity

 Understand whether and how well-desighed case studies increase
cognitive complexity

Sinatra, G. M., Kienhues, D., & Hofer, B. K. (2014). Addressing challenges to public understanding of science:
Epistemic cognition, motivated reasoning, and conceptual change. Educational Psychologist, 49(2), 123-138.



In-depth look at the psychological science

“GMQOs are scary”

“GMOs can help alleviate hunger”
“I don’t like GMOs”



Presenter
Presentation Notes
Cognitions are what we think is true. We use a broad definition that includes emotional/gut reactions, “factual” beliefs, and attitudes. 


In-depth look at the psychological science
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Presenter
Presentation Notes
Cognitions arise from a variety of sources, including family and socialization – could be something not at all relevant in home life, or parent could be a geneticist. Historically a major influence has been the news, and the news tend to filter science in very particular ways to suit journalistic norms. Increasingly, information is coming through the web, and sources are highly polarized – it’s easy to self-select for certain info.

With new tech like GMOs an important aspect is the emotion associated with the tech. Much of the content triggers emotions, and emotionally charged content is more likely to attract attention.


In-depth look at the psychological science

... have different / M ... are influenced
sources

by emotion

IWANT TO
BELIEVE



Presenter
Presentation Notes
Why is that important? Emotionally based cognitions influence information processing in biased ways. When new info comes in, we tend to process it in heuristic ways that protect our ego and our beliefs. This makes it challenging to introduce new content and to encourage careful and even-handed evaluations of science and policy options.

So in our work, we want to understand the sources and nature of the cognitions students have about GMOs, so that we can design case studies that will – as much as possible – circumvent heuristic processing


In-depth look at the psychological science

.. have different / M ... are influenced
sources

by emotion

.. have different degrees

of complexity \



Presenter
Presentation Notes
Two of the factors likely to be related to student cognitions are their scientific disposition (how much they like science, think like a scientist) and their personal interest in the topic. These factors influence the sources of cognitions, and may have reciprocal relationships in some way. They may also affect how the case studies influence cogntions.

All these factors contribute to the degree of complexity of cognitions. Let’s look at an example to see what I mean.


GMO = Bad
(heuristic)

Traditional

breeding

Gene
splicing

Genetic
modification

GMO = Bad

BUT, sometimes
pros > cons

Health (insulin)
= Good

Corn =2 loss of
monarchs = Bad



Presenter
Presentation Notes
If we’re successful, we should see increases in cognitive complexity and movement from simple, heuristic judgments to judgments founded on evaluation of science. 


Case studies

e Desighed to promote open-minded processing
e Seek to increase cognitive complexity
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Our aspiration

e Help teachers convey current, potentially controversial science in a
non-biased way

* Develop engaging case studies related to genetic technology

e Cultivate an orientation toward and skills for learning about dynamic
science

e Help students recognize their own cognitive short-cuts and identify what is
valid information

 Empower students to make sense of science, use science to make good
decisions for selves



We look forward to working with you to help us develop and
adapt materials to meet the needs of your students and your
Interests
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