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Methods

Results

- We created two surveys, one pre-activity, and one post-activity using Qualtrics, provided by UBC
- The pre-survey asked students to assess their comfort with key evolutionary concepts studied in class
- The post-survey invited students to revisit their responses and evaluate perceived learning gains.
- The pre-survey, n = 68 valid replies (i.e., complete); post-survey n = 43 valid replies.
- In total, the activity offered a retention rate (defined as the ratio of valid post-survey entries by pre-

survey entries) of 63.2%.
- We created a pipeline for analysis of results that include automatic processing of students answers using

python scripts and Snakemake workflow manager.

Insights from students
Pre-Survey
“I understand the concepts individually but its hard to put the 
together and ensure I add proper terms in my answers” 
“I understand the concepts of evolution, but I am not very 
confident in how I will connect them without having an idea of 
which ones to apply in a specific scenario.”
“I feel like I understand the concepts in class, but lacking the 
practice in order to apply these concepts.”
“I can understand many of the evolutionary concepts on their 
own but it is hard to look at the big picture.” 

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) 
indicates no change; most points lie above it. Wilcoxon Signed-Rank Test: p = 0.0018. b) Mean score change: red line shows no change (Δ = 0); blue bar indicates 
increased confidence.

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 

Post-Survey
“The case study provided great examples that could be applied to real life examples”
“Still not super confident but I think this laid it out in a way that was helpful for my own 
thought process”
“Doing the prompts in class has given me opportunities to link ideas together but I did have 
difficulties connecting some topics together. However I think practicing more questions like this 
will be helpful when preparing for the final.”
“I still need to study more but I definitely learned a good amount on the different concepts 
today. This was helpful!”
“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.”

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 
indicated that many excelled at questions focused on single evolutionary concepts, but encountered 
challenges when expected to demonstrate synthesis across evolutionary processes, suggesting the need 
to facilitate understanding around the interconnectedness of evolutionary processes. The “Making 
Connections” class activity aimed to use a guided design, case study approach to help students integrate 
multiple concepts. 

Activity overview
- The study system: Pacific field cricket
- Students were provided with a total of 6 prompts, each describing real world data from a particular 

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. 
- Groups were invited to anonymously share their ideas on a shared Padlet (see results, Figure 4). 

Figure 2: Questions that students answered on the pre-activity survey.

Figure 3: Questions that students answered on the post-
activity survey.

- Students submitted their responses via 
Padlet, enabling the teaching team to 
provide immediate feedback and validate 
ideas in real time.

- Facilitates the identification of patterns in 
student responses.

- Supports timely interventions when 
necessary (e.g., a class-wide clarification or 
announcement).

Figure 4: Screenshot of Padlet interface with students answers, taken on June 16th, 2025.

What topics contain concepts that student find the most 
challenging to connect or relate to one another?

Was the activity helpful in improving overall confidence in 
connecting evolutionary concepts across different topics?

Figure 5: Word cloud of pre-survey answers. Some words or sentences were merged to match closest best and 
broadest concept (e.g., allopatric speciation -> speciation, ecological species concept -> species concepts).
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