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How to design a laboratory experience, using live
organisms, to measure the strength of natural

celection. Laboratory Exercise Outcomes
Week One Student Perceptions
Background o A | h
- - : tudents completed a short survey soliciting their opinions
. . . Students worked in small groups to complete three main tasks: . .
Lab exercises designed to complement course content in 9roup P about the exercise at the end of the three week period.
\e/\\lllg)_llutlc_)narly tl?'0|093b' atrhe dh'ff'FUIT to dcon_dtuctl n ”real ,E'nél‘e' . % Development of IF.THEN... statements for a variety of biological ‘
C-SITIUIGAtIORNS, At e alicr Virtual, aliow StUdents questions as a way of identifying and formulating testable “* 96% of students (n=25) agreed or strongly agreed

to gain a better understanding of the process of natural
selection, they do not allow students to interact with real
organisms or observe natural forces of selection.

scientific hypotheses. that the exercise increased their:
* “"understanding of experimental design”

“ Reading of a "mini-journal” article (Witzig et al ), written by us, o “ohili P :

We designed a lab exercise driven by student inquiry that that described a small experiment we conducted to test whether hablg%e?egfnerate .S drtionary
allowed students to measure the force of natural selection bitter taste would increase cricket survival when exposed to wolf 4
using a model invertebrate predator-prey system (wolf spiders.
spiders and crickets). After using the exercise in two lab < Several students found the open-ended nature of the
sections of a sophomore-level course (Ecology and This article provided: exercise disconcerting. One student responded that he/
Evolution) required for Biology majors, we recommend its she felt like the exercise was a “shot in the dark” since
implementation in similar courses with similar learning < Background information about prey defense mechanisms he/she didn’t know in advance how the spiders would
objectives. and spider predation (Introduction) behave toward their treatments.

% Methodology that could be modified by students in the

_design of their own experiment (Methods) < A few students expressed a dislike for spiders that

L/

» Data summary (Results)

» Interpretation of the results, with pointed statements about
unanswered questions intended to prompt students to think
about the direction of their own experiment (Discussion) Future Improvements

®

made it difficult for them to fully engage in the lab.

4

L/

®

“ Each student group was asked to develop an IF..THEN prediction
that built on the knowledge they gained from the mini-journal
article. The entire class discussed each group’s idea and then
agreed on a single hypothesis to test in the following week.

Based on our observations and student comments, we
plan several improvements for future classes:

“ Provide a sample data sheet to allow students to

. i . consider, in advance of the experiment, how they will
Learning Objectives Wes T2 collect and record data.

< Introduce students to evolutionary hypothesis Students conducted the experiment they had designed the < Collect a larger number of spiders earlier. We found

formulation and experimental design previous week. that roughly half of the spiders did not eat a cricket,
*** Provide a dynamic experimental test of natural % Entire class worked on the same experiment ) rPegar_cC:IIIei; of t_he_ 1_:reatm|ent£_ e to students in ad

selection < Groups specialized in individual tasks (e.g., weighing spiders and \ rgwlle tehmm’lc Journad e et_o s s”m P )
« Instill student responsibility for: crickets, applying experimental treatments, transporting animals drige W them Lo SpENCdRggre time In small groups

, from scale to experimental arenas, observing/timing spider- discussing what they learned from the article.

» Specimen collection and care
“ Hypothesis formulation
% Experimental designh and data collection

cricket interactions, entering data).

Hypotheses

Examples of hypotheses developed by student groups:

e ,»;;;}‘ — IF bright colors serve as a warning to predators, THEN
Ea—— X LS b =3 | crickets painted red will have higher survival than those
painted black when exposed to wolf spiders.

IF bitter tasting prey are avoided by predators, THEN
crickets dipped in a quinine solution will have higher
survival than those dipped in water when exposed to
wolf spiders.

Week Three
. N . -
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