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How do we engage young people 
in the story of the living world?



Plot:
Epistemically considerate texts in high school 
biology classrooms



It is a rare textbook, indeed, which supplies 
enough of the structure of the discipline to let 
the student know that he is dealing with a 
model [and] not with a literal truth [or] 
falsehood.

- Schwab, 1978



Text Samples

Traditional Textbook Excerpt Epistemically Considerate Excerpt



Selected Results: 
Experimental Design

Estimated marginal means: 
Experimental design transfer task score by condition
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Selected Results:
Epistemic Foundations

Proportion of cited source of justification for ‘big idea’ claims on post-test by 
condition (nc=890; nt=930 responses over 4 repeated measures)

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Control Compiled Treatment Compiled

Experimental Data

Explanation/Example from Text

Text as Authority

Own Explanation

No/Irrelevant Response



Carlos: 
“You can easily look at the graph for easier 
learning.  I mean, if you really just wanna learn 
what the – the text is reading – you read a little, 
you look at the graphs [and] on the [control 
text], there’s, there’s nothing that shows you 
what you’re – what you’re learning, you just 
have to go ahead and read.”





Bill: 

“[The author of the control text] didn’t include 
an actual experiment, but that was pretty nice 
that he didn’t…He just – he actually just gave us 
the information, which is much nicer and 
easier…I don’t think our teachers really need us 
to know [who] did this…So that was easier, and 
probably easier to take notes on later.”



Community Critique: Plot

• In what ways might alternate text types evolve 
the way in which students think about the oft-
hidden epistemic foundations of biology?

• What are the major limits of these text types 
to changing the nature of how young people 
might engage the living world?



Setting:
Course-based Undergraduate Research Experiences 
(CUREs) at Stanford University



Introductory Biology Lab (Eco/Evo)
Stanford University



Selected Student Work

“We hypothesized that plants with earlier first flowering date (FFD) 
would consequently yield higher yeast density due to increased 
pollinator visits, attracted by greater number of flowers. Therefore, our 
null hypothesis is that there will be no correlation between FFD and 
yeast density.”



Selected Results





Community critique: Setting

• In what ways have the development of CUREs 
evolved undergraduate biology lab 
experiences for effective student outcomes?

• What are the limits to CUREs’ impacts?





Characters:
”Big Questions” Intro Biology Sequence, University of 
Notre Dame



Foster 
Thinking Like a 

Biologist

Build 
Foundational 
Knowledge

Develop 
Enthusiasm for 

Biology

PILLARS



Blindness: Can We See Potential Gene and 
Stem Cell Therapies?
Dr. David Hyde

Hero or Villain: How Might Earth’s 
Ecosystem Resolve the Climate Question?
Dr. David Medvigy

Who’s in Control? The Role of Microbiomes in 
Our World?
Dr. Shaun Lee

What Powers Life on Earth?
Dr. Jeanne Romero-Severson

[For full syllabus, see:
biology.nd.edu/undergraduate] 



Module Foci

Core Concepts (All)
• Evolution
• Biological Information & 

Flow
• Structure-Function
• Transformations of Energy 

& Matter
• Systems

Levels of Organization (3)
• Molecules
• Cells
• Organisms
• Populations
• Ecosystems



Module 1
8 weeks

75 students

Module 2
8 weeks

75 students

Course Structure



Community Critique: Characters

• In what ways does this reform suggest that 
‘characters’ in this story must evolve to meet 
students’ learning needs?

• What are the limits or constraints to this 
approach?



Questions and Discussion

• What parts of the biology “story” might have more 
or less impact on engaging young people in doing 
and thinking about biology?

• What major assumptions about biology education 
should we revisit in order to think about reform?


