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ELASTICITY VALUES
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Figure B.6. Elasticity values for each vital element across the life histories of Ophryocystis elektroscirrha infected and
uninfected monarch butterflies reared under warm or ambient conditions between lab and field experimental sites. Colors
represent different vital rates. Notes the that rate ;7, the probability of surviving as a pupa, is the most consistent vital rate
with the highest elasticity value. (A.) Elasticity values for OE-infected, lab reared monarchs under ambient temperature
conditions. (B.) Elasticity values for OE-infected, lab reared monarchs under warm temperature conditions. (C.) Elasticity
values for OE-infected, field reared monarchs under ambient temperature conditions. (D.) Elasticity values for OE-infected,
field reared monarchs under warm temperature conditions. (E.) Elasticity values for OE-uninfected, lab reared monarchs
under ambient temperature conditions. (F.) Elasticity values for OE-uninfected, lab reared monarchs under warm
temperature conditions.

130



OE-INFECTED MONARCH FITNESS METRICS
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Figure B.7. The average pigmentation intensity, percent non-white, length, and dorsal area of Ophryocystis elektroscirrha
infected monarch butterfly larvae and pupae reared under warm or ambient conditions between lab and field experimental
sites. Dark colors represent ambient conditions; light colors represent warm conditions. (A.) The average pigmentation
intensity of monarch larvae and pupae, with 95% confidence intervals. Note the increase in pigmentation intensity (e.g.,
became lighter colored, overall) in larvae in warmed treatment conditions. (B.) The average percent non-white of monarch
larvae and pupae, with 95% confidence intervals. Note the increase in larvae non-white area (e.g., increase in larval yellow
banding) under warm conditions. (C.) The average length of monarch larvae and pupae, with 95% confidence intervals. (D.)
The average dorsal area of monarch larvae and pupae, with 95% confidence intervals. Note the decrease in pupae area when
reared under warmed conditions.
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Figure B.8. The average pigmentation intensity, percent non-white, length, and dorsal area of Ophryocystis elektroscirrha
uninfected monarch butterfly larvae, pupae, and adults (i.e., adult forewings and hindwings) reared under warm or ambient
conditions between lab and field experimental sites. Dark colors represent ambient conditions; light colors represent warm
conditions. (A.) The average pigmentation intensity of monarch larvae, pupae, and adults (i.e., adult forewings and
hindwings), with 95% confidence intervals. (B.) The average percent non-white of monarch larvae, pupae, and adults (i.e.,
adult forewings and hindwings) with 95% confidence intervals (C.) The average length of monarch larvae, pupae, and adults
(i.e., adult forewings and hindwings) with 95% confidence intervals. Note the decrease in adult forewing length under
warmed conditions. (D.) The average dorsal area of monarch larvae, pupae, and adults (i.e., adult forewings and hindwings)
with 95% confidence intervals.
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APPENDIX C. SUPPLEMENTARY MATERIAL FOR CHAPTER 4

UNDERGRADUATE CURE STUDENT AUTHORS

Table C.1. List of LSU undergraduate student authors enrolled in the CURE course.

Resan Abunaser
Tochukwu Agwu
Ahmad Amous
Bayleigh Anders
Rachael Ballou
Austin Barnes
Christian Baskerville
Parker Belaire
Kate Bernard
Tierra Blair
Deanna Bourgeois
Blake Bramley
Justine Brewer
Grace Bridges
Adam Broussard
Clint Brownell
Madeline Burk

Sol Calderon
Jordyn Carmouche
Beatrice Ceron
Seth Chapman
Logan Clement
Sydney Cockburn
Alana Colligan
Ambernecia Cooksey
Kathrine Costanza
Nicholas Crawford
Onesty Culpepper
Anthony Dargin
Rachel Dawson
Dana Deriancho
Amanda Doell
Grant Emfinger
Sissel Erickson
Gabrielle Fantroy
Angele Fels

Alexis Finch
Jessica Francisco
Katie Gatewood
Nathan Gill

Ian Gray

Monica Gros
Kevin Gueniot
Hannah Guimbellot
Gavin Gusler
Kaitlyn Gustinger
Matthew Hailey
Charitey Hall
Brayton Hammes
Ruby Harriford
Faith Harris
Arianna Hatcher
Caroline Haydel
Madeline Haydel
Emily Heath
Diana Hernandez
Jared Hicks
Reagan Hill
Tamia Hutchinson
Elaine Huynh
Peter Issa
Shatara Jackson
Samantha Jackson
Hayley Jackson
Bailey Jarreau
Zoha Javaid
Peyton Jeffcoat
Gabriela Jerez
Quintrele Jones
Logan Jordan
Hannah Keller
Reid Kern
Annum Khan
Evelyn Klein
Olivia Kluchka
Theresa LaForge
Colin Landry
Mya Leake
Rachel Ledet
Schyler Lee

Brea Leslie

Justin Lorio
Carley Loup
Tynia Madison
Nicole Maisano
Makenzie Marshall
Karson Matherne
Birch Matus
Kiana McClendon
Robert McDuff
Sean McGoey
Madisyn McLean
Mary Melancon
Zachary Mendheim
Victor Morales
Heather Moyer
Katelynn Munster
Kieu Ngo
Brandon Nguyen
Anna Nikonenko
Emily Obman
Emily O'Brien
Raymond Ohler
Evan Olsen

Emily Orgeron
Paul Orr
Anthony Parker
Connor Parrino
Megna Patel
Destiny Phanor
Hannah Poirrier
Katherine Pouliot
Eva Pouncey
Nathan Randazzo
Ryan Redmann
Joseph Reynolds
Zoe Richard
Sarah Riviere
Ethan Rocha
Gabrielle Rodemann
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Bill Romero

Caleb Romig

Elise Schuyten
Allison Seward
Katie Shaw
Demarcus Shepherd
Shale Silva

Blair Simon
Sharandeep Singh
Sydney Small
Brooke Smith
Keaton Srigley
Sadie Stanchec
Elizabeth Stewart
Megan Stewart
Stephanie Tassin
Madeline Thomas
Carolyn Tran

Vu Tran

Valerie Traylor
Rachel Trimble
Phucphil Trinh
Joshua Tuminello
Briana Tumminello
Elizabeth Turnage
Maria Vargas
Michelle Vetter
Renee Viator
Marshall Vick
Payton Vicknair
Aubrey Vidal

John Waldvogel
Mikaela Walters
Taylor Washington
Symantha Weaver
Taylor Whitworth
Macey Williams
Jennifer Windham
Jailyn Woods
Heidi Wright



ECOLOGY LABORATORY SYLLABUS

Week Topic Assignment Due

Course Introduction; Data Analysis
(computer lab)

2 Dispersal I (lab) Statistics Homework Assignment (5%)

3 Disperal II (field)

4 Life Tables I (field)

5 Life Tables Il (lab) Dispersal Lab Report (10%)

6 Habitat Variables I (field) Life Tables Homework Due (5%)

7 Habitat Variables II (field)

8 Habitat Variables III (field)

9 Invasive Species I (field)

10 |Invasive Secies Il (field) Habitat Variables Lab Report (20%)

11 |Invasive Species IlI (field)

12 |Presentation Day/ review (lab) Invasive Species Presentation (15%)

Final Exam (20%); Invasive Species Proposal

13 |Final Laboratory Exam (computer lab) (10%)
0

Figure C.1. Syllabus for the upper-division Ecology laboratory course during the Spring
2018 semester.
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LOWER-DIVISION CURE COMPARED TO UPPER-DIVISION ECOLOGY LECTURE

5.0 | 3.8 1
48 A. : 86 B. :
2 46 . g 34 .
2 44 1 8 3.2 i
T 1 c 30 1
@ 42 1 8 28 1
40 : 26 :
38 T 24 T
Initial Final Initial Final Initial Final Initial Final
152" Year 3"/4"™ Year 1%2" Year 3"/4"™ Year
Introductory Lecture-based Introductory Lecture-based
CURE Ecology CURE Ecology
48 | 40 1
C. ! D. |
44 i 0 38 '
2 40 [ S 32 '
2 1 '% 1
5 36 ! 5 238 :
3.2 1 24 1
1 I
2.8 T 20 T
Initial Final Initial Final Initial Final Initial Final
1°72" Year 3"/4"™ Year 1°72" Year 34" Year
Introductory  Lecture-based Introductory  Lecture-based
CURE Ecology CURE Ecology
381 E ;
= 1
2 36 :
E- 1
3 3.4 )
E 132 !
g 1
o 30 1
1
Initial  Final  Initial  Final
1°12™ Year 34" Year
Introductory Lecture-based
CURE Ecology

Figure C.2. Student perceptions of invasive species categorized into beliefs, concerns,
drivers, behaviors, and contributions while being exposed to different teaching practices
in an early-division CURE laboratory compared to an upper-division, traditional
structured Ecology lecture. Shapes indicate different courses, while colors indicate
different sampling times. Overall, early-division undergraduate CURE students
experienced concomitant changes in perceptions towards invasive species similar to
upper-division ecology laboratory students. There were no differences in initial survey
responses between early-division undergraduate CURE students compared to upper-
division ecology laboratory students. (A.) Participation in either course led to a 7%
increase in student beliefs about the negative effects of invasive species (trial, F1,34.8=6.12,
p=0.0184). (B.) Participation in either course increased student concerns about invasive
species by 1% (trial, F1,25.4=20.01, p<0.0001). (C.) The interaction of course enrollment
and participation in the course throughout the semester led to a 17% increase in student
understanding of the mechanisms that drive invasive species ecology for early-division
undergraduate CURE students compared to upper-division ecology laboratory students,
who showed no change in ecological understanding throughout the semester (course by
trial interaction, F1,49=4.23, p=0.0452. (D.) Early-division undergraduate CURE students
showed a 14% increase in willingness to change behaviors that contribute to invasive
species spread compared to upper-division ecology laboratory students (course by trial
interaction, F1,38.3=4.11, p=0.0495). (E.) Enrollment in either course led to an 8% increase
in student understanding of their contributions to invasive species spread and the impact
invasive species can have on their personal lives (trial, F1,29.2=13.35, p<0.0001).
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