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The goal of this research was to better understand the experiences and perspectives of mentors in a
program designed to increase the number of American Indian students garnering PhDs. Challenges and
benefits associated with mentoring undergraduates were identified through semistructured interviews.
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Cathryn Kabacoff, Vasudha Srivastava, and Douglas N. Robinson .. ............... . ... ... .. .. ........ 410418

We describe an outreach initiative to provide disadvantaged youth with an intensive academic research
experience. To offer an effective internship for these underrepresented youth, one needs to develop a
comprehensive program that addresses the students” academic, professional, and personal needs.
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Sonya B. Dumanis, Lauren Ullrich, Patricia M. Washington, and Patrick A. Forcelli........................ 419-428

The authors describe a student-run, peer-reviewed grant program. The program aimed to give graduate
students an opportunity to conduct small research projects, to encourage them to write grants, and to
give them an opportunity to review grants. Participants showed improved grant-writing skills and an
increased understanding of the grants process.
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The topic scope and sequence of introductory majors and general education (GE) biology texts correlate
with Medical College Admissions Test (MCAT) topic importance ratings. GE texts have higher MCAT
term densities than introductory majors texts. Indirect impact of the MCAT on GE texts may detract
from scientific literacy goals of GE courses.
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Sandra G. Porter, and Jeanne Ting Chowning . ........... .. .. .. . . . . 441-459

We report the effects of our Bio-ITEST teacher professional development model and bioinformatics
curricula on cognitive traits (awareness, engagement, self-efficacy, and relevance) in high school
teachers and students that are known to accompany a developing interest in STEM (science, technology,
engineering, and mathematics) careers.

Mutation-Based Learning to Improve Student Autonomy and Scientific Inquiry Skills in a Large Genetics
Laboratory Course
JINlu W . L 460-470

The innovative mutation-based learning approach (MBL) was created to encourage students to propose
redesigns of teacher designed experiments and to then conduct both teacher-designed and
student-designed experiments for comparison. The MBL approach improves students” autonomy

and scientific inquiry skills.

Student Learning about Biomolecular Self-Assembly Using Two Different External Representations
Gunnar E. Host, Caroline Larsson, Arthur Olson, and Lena A. E. Tibell . . .. ... ... ... . ... . . . .. . . ... . .... 471-482

This study found that external representations can support university students’ learning in a group
discussion about the counterintuitive concept of biomolecular self-assembly. In addition, qualitative
differences indicated that the tangible model was particularly well-suited to supportlearning of dynamic
aspects compared with the static image.

Six Classroom Exercises to Teach Natural Selection to Undergraduate Biology Students
Steven T. Kalinowski, Mary ]J. Leonard, Tessa M. Andrews, and Andrea R. Litt . .......................... 483-493

Six classroom lessons are presented for teaching undergraduate students in introductory biology courses
how natural selection works.
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Getting to Evo-Devo: Concepts and Challenges for Students Learning Evolutionary Developmental Biology
Anna Hiatt, Gregory K. Davis, Caleb Trujillo, Mark Terry, Donald P. French, Rebecca M. Price,
and Kathryn E. Perez . . . ... ... 494-508

In this study we used surveys of evo-devo experts to identify the core concepts of evo-devo and outline
an underlying conceptual framework. We also use interviews and surveys of conceptual difficulties with
these concepts.

Increasing Student Success Using Online Quizzing in Introductory (Majors) Biology
Rebecca Orr and Shellene Foster. . .. ... ... . 509-514

Required pre-exam quizzes were given via an online homework platform. Students taking these quizzes
had a significantly higher exam average than those who took none of the quizzes and had a significantly
higher exam average than the class average. The benefit of quizzing is demonstrated to be significant
for students of diverse academic abilities.

Verbal Final Exam in Introductory Biology Yields Gains in Student Content Knowledge and Longitudinal
Performance
Douglas B. Luckie, Aaron M. Rivkin, Jacob R. Aubry, Benjamin J. Marengo, Leah R. Creech,
and Ryan D.Sweeder . .. ... . 515-529

The authors studied gains in student learning when curriculum was changed to include an optional
verbal final (VF) exam. Students who passed the VF outscored peers on MCAT questions (66.4% [n = 160]
and 62% [n = 285], respectively; p < 0.001), and passing the VF also correlated with higher performance
in a range of upper-level science courses.

A Critical Analysis of Assessment Quality in Genomics and Bioinformatics Education Research
Chad E. Campbelland Ross H. Nehm . . .. ... . 530-541

An analysis of assessment quality in genomics and bioinformatics education literature found that a
minority (<10%) of studies provided any validity or reliability evidence. This is concerning as it is at
odds with the principles of scientific education research and the educational assessment standards.

Assessment of Student Learning Associated with Tree Thinking in an Undergraduate Introductory
Organismal Biology Course
James J. Smith, Kendra Spence Cheruvelil, and Stacie Auvenshine . . . ............. ... ... .. ... .. ... .... 542-552

We assessed student learning of tree-thinking concepts in an Introductory Organismal Biology course
with labs that had been converted to inquiry-based instruction. Students made significant gains in their
abilities to map characters onto cladograms and apply the principle of parsimony, but struggled with
the concept of recency of common ancestry.

Assessing the Life Science Knowledge of Students and Teachers Represented by the K-8 National
Science Standards
Philip M. Sadler, Harold Coyle, Nancy Cook Smith, Jaimie Miller, Joel Mintzes, Kimberly Tanner,
and John MUITAY . . .. ..o 553-575

We present an analysis of the relationship between student and teacher mastery of National Research
Council’s K8 life sciences content standards.
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This diagram shows the formation of a tomato bushy stunt virus particle. Just like many other important biological structures, the virus
capsid forms spontaneously through a process of self-assembly. Such processes are characterized by random encounters between subunits,
upon which the subunits may “stick” to each other if their complementary surfaces come into contact. New additions lead to the formation
of increasingly stable complexes, which increases the likelihood of further assembly. Through the seemingly simple scheme in the figure,
a wide array of concepts are depicted, from the structure of a protein monomer, through the gradual buildup of a “shell” around the viral
RNA, all the way to a completed virus particle. The complexity of the structure is further emphasized by using colors to indicate that
identical monomer subunits end up in similar yet slightly different (quasi-equivalent) configurations. The article by Host and coworkers
(page 471) focuses on students’ learning about the self-assembly process. The main conclusion is that an interactive, tangible 3D model
appears to support an understanding of the randomness of the process and other dynamic facets of biomolecular self-assembly. (Image
credit: courtesy of Stephen Harrison)
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