Using student-centered activities to promote a better understanding of how evolution applies to human health
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Introduction Module Promoted a Better Understanding of Evolution

Recently, the biology department has embarked upon an initiative to

include Evolution Across the Curriculum through student-centered learning Module & Assessment Tool Evaluation: Implementation: 100
modules in all of our core courses. A large number of biology majors and < Overall understanding of evolution
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non-majors enroll in the two course anatomy and physiology sequence; — .
therefore, providing an opportunity to educate students about the role of control |exper c 8
evolutionary processes in shaping human health and disease. Modules 100 - -m % 60
were developed for this series course to give students an appreciation for . ¥ control . é?:/f;rj;’leg:::mg S Selection |not perfect é
how an understanding of evolution is key for advancing the field of X 30 experimental gains e 06 IGPTOVEIENE | 228 =02 13.3 = P
medicine. Here we present a set of student-centered activities developed [% 'gr;?:;'d”a' learning 13 037 -0.49 -
to address key gaps in student understanding of evolutionary processes = Majors (39%) 032 038 021 -g -
and how they pertain to human health and disease. We will be focusing on S 60 Non-majors (61%) 0.002 0.36 -0.94 8_
those modules developed for the first course in the series, Human |7 o o ]
Anatomy & Physiology | (H A&P 15 a © -
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Topics deemed most appropriate for the Human A&P course were X 100 : :
~ . . Evolution does not lead to perfection
determined based upon a departmental survey that evaluated the amount 4 -3 -2 -1 0 +1 +2 +3 #4 1% Natural selection applies to humans P
and type of coverage of evolution content coverage across the core courses. Learning Gains é 30
Course-specific Learning Objectives for Human A&P: é 0
(-
1. Students should be able to explain the role natural selection plays in Natural selection applies to humans Evolution does not lead to perfection o
human evolution with specific regard to human health and disease. pre-test postrtest pre-test post-test S 40
2. Students should be able to acknowledge that evolutionary processes g
are random and do not lead to perfection. Q12 Q7 8' 20
difficulty 0.29 0.53 0.35 0.43 0.58 0.83 0.59 0.32 N I
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Learning Gains

1. Student-centered content modules and assessments for these modules
were developed.

2. Modules were deployed in control & experimental sections in Fall 2012. PiIOt Fi nd i ngs MajOr Fi nd i ngS

3. Effectiveness of assessment questions were evaluated.

a. Individual learning gains were compared across sections.  Showed negative learning gains in experimental population  Modules were effective at promoting a better understanding of evolution, particularly
b. Difficulty & discrimination analyses used to evaluate the quality of * It was determined assessment tool was not reliably assessing evolution applying natural selection to human health
assessment questions. concepts.  Majors showed greater gains as compared to non-majors (possibly due to prior exposure
4. Assessment questions were modified modules & assessments deployed * Assessment tool was modified and study repeated to evolution concepts?)
again in two sections of Bio 312 Spring 2013 semester. e Students, particularly non-majors, struggled with the concept that evolution does not lead

to perfection

Learning Module: Evolution of Skin Color Assessment Tool: Pre- & Post Test Where do we go from here?

What drove the evolution of E:QZ”ZZ‘J?:EQ‘JE;{;‘E?E‘?L;lL“:‘Hﬂ%yﬁiﬁrﬁ;i;&fﬁ‘i‘i:ﬁ‘?.;e“fi'a?éli‘i{S}%‘I?Shﬁ‘*iou * Pre- & Post-tests were vignette-style * Continued assessment of student learning gains
. . now iscompfa\ra y bare. To better un er_stan w y human ancestqrs o§tt eir' air, o o o o .
Re-think your hypothesis. Do you different skin colors? we st conside iy mamimals have ur I the frst place. Fur provides nslaton anc multiple choice questions delivered through * Development of a new module to reinforce the concept of
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ancestor wit on'e another. U't not all mammals are covered in ur.; some of t e argest . . ] .
could drive the evolution of skin color? e e lsshots s sndked i it ® - Each learning goal was evaluated with at least + We have developed smaller “mini-modules” to address
Why or why not? s 30 vltann ispaton s Fom i o e o two questions _ . different learning goals for the second of the A&P series course
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D I S C u S S I O n zﬁrri\rdoicgj:lzlearned to adapt to their new environment and passed those Sets Of q ueStionS We re used
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had more offspring. .
s s ot et sl bl e v * Gain scores were calculated as averages of ACkl‘lOWlEdge ments
c. Genetic changes that allowed individuals to survive without fur were induced, . o e . o
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75 - * This work was approved by UWL IRB
< 65 * This study was part of a large curriculum-wide project, funded
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