
1. WHAT you see (i.e., type of image, patterns that stand out)

2. HOW you know what you are seeing (i.e., symbols used)

3. WHY it is important (i.e., how is the image informative)

4. WONDER (i.e., what questions arise)

AIM 1 To develop, test, and modify Reading-to-Reason-in-Science (RtRiS) interventions to help students interpret primary science literature (PSL) in biology classes at 
(i) a community college, (ii) a small liberal arts college, (iii) a large public university

AIM 2 To measure how RtRiS tasks affect students’ perceptions of which tasks increased their performance in PSL assignments and their confidence in reading PSL.

AIM 3 To examine student performance and competency in transferring their RtRiS skills to a final science writing task.

Here, we present initial findings in Year 1 of this collaborative project.

1Colorado College, Colorado Springs, CO; 1Hutchinson Community College, KS; 3Colorado State University Fort Collins, CO; 4Arizona State University Tempe, AZ

Reading-to-Reason in Science (RtRiS): Teaching scientific processes through 
primary scientific literature (PSL) in undergraduate biology lecture-based courses

NSF Award #2235378, PI BalgopalMaybellene Gamboa1, Kimberly Dolphin2, Paul Ode3, Jennifer Neuwald3, Josie Otto3, Andrea Weinberg4, & Meena Balgopal3

REINFORCED
•
•

EXTENDED
•
•

CHALLENGED
•
•

Visual Literacy Heuristic
strategy for interpreting figures

R.E.C. Table
connecting lecture with reading

Toulmin Argumentation Model1

Claims
This may be evidence from published 
literature or empirical data that the 
authors have collected and analyzed.

This clarifies the constraints or 
limitations of the study and the 
strength of the claim (e.g., 
significant statistical results)

The overarching claim is a statement 
of new knowledge that the scientists 
are reporting – often found at the start 
of the discussion, conclusion, and in 
the abstract.

This is the rationale or reasoning for why
the data/ evidence support the claim. The 
type of reasoning depends on the research 
design.

These are assumptions and 
background knowledge that help 
authors support their claim

These are often “yes, but” statements. The authors 
acknowledge alternative explanations, but they then explain 
why their argument is stronger, or explain what other studies 
need to be done to continue to strengthen their claim.
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Community College

Context: Students work towards diplomas to 
pursue careers in agriculture or health care. 
They had little experience reading PSL before 
this class. The instructor had difficulty accessing 
PSL because of limited library resources and 
relied on our team to share articles.

Course: Intro Cellular Biology 
(n = 12 students)

Small Liberal Arts College

Context: Students are on a block schedule and 
take one class at a time for 3.5 weeks. Less than 
15% of students who apply are admitted, making 
this is a competitive college. Most of the students 
had read PSL before taking this course.

Course: Animal Biology 
(n = 23 students)

Land Grant University

Context: Students (n=119 of 120 responded) in 
an upper division Ecology course found 
REC tables (30%) most helpful, followed 
by hypotheses/claims, visual literacy heuristic, 
and backing/alternative explanations.

Course: Ecology 
(n = 89 students)

Preliminary Results: Student Confidence Survey2
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Citations: 1Toulmin, S. E. (2003). The Uses of Argument (2nd ed.). Cambridge: Cambridge University Press; 2Hoskins, S. G., Lopatto, D., & Stevens, L. M. (2011). The CREATE approach to primary literature shifts 
undergraduates’ self-assessed ability to read and analyze journal articles, attitudes about science, and epistemological beliefs. CBE—Life Sciences Education, 10(4), 368-378.

Confidence in ability to understand Research in 
Context improved for all students.

Confidence in Interpreting and Visualizing 
Data increased for all students

Exciting
Preliminary

Findings


