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/ Introduction \ Results

BIOL 336, the Fundamentals of Evolutionary Biology, is a required course for all Biology majors at UBC.
One of the core course objectives is for students to development a solid understanding of how evolution
works, from the origin and spread of genetic variation in populations, to the evolution of novel traits,
new species and lineages, and the shape of the tree of life. Evaluation of student exam responses
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S What topics contain concepts that student find the most
- The study system: Pacific field cricket

- Students were provided with a total of 6 prompts, each describing real world data from a particular Cha"engmg to connect or relate to one another?

published study (e.g. Figure 1)
- In small groups, students evaluated the data in each prompt, and tried to connect their interpretations
to different evolutionary processes with the aid of guiding questions. selection
- Groups were invited to anonymously share their ideas on a shared Padlet (see results, Figure 4). Aisequilibrim
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So we know that male song is important for mate choice. But what if | told you that on the Island
chain of Hawaii, another creature, is also attracted to the songs of singing males?

What if | told you that between 1999 and 2003, researchers working
in Kauai noticed that the level of cricket noise went from almost
deafening, to mostly silent. They originally thought the cricket had
left (or died out), but when they went looking- they found tons of
crickets, but...most males encountered could not sing!

The parasitoid fly, Ormia ochracea locates its field cricket hosts by eavesdropping on
the calls of males. Pregnant female flies locate calling male crickets and spray maggots

on them, which will burrow into the cricket and basically eat him from the inside out " w
(gross much). - Males that could not sing (called mutant flat wings) had weird wings
compared to males that could, (normal wing) so they were unable to
produce sound when rubbing their wings together.
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N HAWAII males on Kauai compared to the other islands? - So, how are females still finding mates? ' | -
. - Can you draw how selection might be influencing fitness - What strategies can males use to increase their
e in males? (And how would this differ for females?) chance of encountering females if they themselves ‘ — o o o . o o o
100 km - Now, how do you think males, especially in Kauai, can cannot sing? _ T - - W th t t h I f I I I f d
overcome this strong selective force to avoid being - What doe_s this mean about the “power” of female et W - 4 a S e a C IVI y e p u I n I m p rOVI n g ove ra CO n I e n Ce I n
parasitized by this fly? mate choice? & -. IS

connecting evolutionary concepts across different topics?

A Pre vs Post Score Comparison (n=43) B B Change in Scores (Post - Pre, n=43)

Figure 1: Example of consecutive prompts. Students would thus evaluate their responses to Prompt 3 by incorporating what they learned in prompt 2, building on
knowledge gained and the consequences with each new prompt
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- We created two surveys, one pre-activity, and one post-activity using Qualtrics, provided by UBC SO SN S S S S S 5125
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- The pre-survey asked students to assess their comfort with key evolutionary concepts studied in class E 2100
- The post-survey invited students to revisit their responses and evaluate perceived learning gains. 2 T —
- The pre-survey, n = 68 valid replies (i.e., complete); post-survey n = 43 valid replies. 2 . o
. : : : : : & i 5.0
- In total, the activity offered a retention rate (defined as the ratio of valid post-survey entries by pre- 8
survey entries) of 63.2%. 1 e o P 25
- We created a pipeline for analysis of results that include automatic processing of students answers using - ! | ; B ool | NSNS
python scripts and Snakemake workflow manager. Pre-Survey Score Score Change
::';'Jf EX Egaifﬁl the name of your favorite animal followed by any sequence of 5 Figure 6: a) Scatter-bubble chart of pre- vs. post-activity confidence. Bubble size reflects the number of students at each (pre, post) point. The red dashed line (y = x)
numbers. PLEASE ensure that it matches your pre-survey answer. indicates no change; most points lie above it. Wilcoxon Signed-Rank Test: p = 0.0018. b) Mean score change: red line shows no change (A = 0); blue bar indicates
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Q5 | Onascale of 1 to 5 (1 = not helpful at all; 5 = very helpful), how helpful was “l understand the concepts individually but its hard to put the The case study provided great examples that could be applied to real life examples
NOTE: PLEASE write down the three concepts on a piece of paper or on the case study i helping you better understand the connections between this together and ensure | add proper terms in my answers” “Still not super confident but | think this laid it out in a way that was helpful for my own
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relationships between evolutionary concepts in action within a specific

Figure 2: Questions that students answered on the pre-activity survey. scenario or setting?

Q8.1 In a few words, explain your choice for the question above.

own but it is hard to look at the big picture.” “The prompts were structured in a way that allowed for multiple different concepts to connect
to multiple others in a way that was easily digestible and thought provoking.”

Figure 3: Questions that students answered on the post-
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