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To develop strong scientific thinking abilities in the context of cell biology experimentation, we have developed a
laboratory-intensive undergraduate cell culture course for acquisition of a broad technical skill set along with inquiry
skills necessary to conduct scientific research. The course engages in three student-driven inquiry modules. Module
1: Cell Proliferation introduces students to cellular proliferation and builds the foundational skills necessary to conduct
more advanced cell culturing manipulations. Students learn how cells respond to environmental conditions including
cell density, nutrient availability, and cell-substratum interactions. In Module 2: Cell Viability, students design and
execute experiments to test influences on cell survival by assaying cell viability. In Module 3: Cell Differentiation,
students investigate the multilineage differentiation capability (chondrogenic, osteogenic, adipogenic) of human
mesenchymal stem cells derived from adipose tissue (AD-MSCs). This comparative analysis provokes the students to
further explore the distinct requirements for various differentiation pathways and the existence of cell-specific
biological signatures. To assess the students’ growth, we administered pre- and post-course surveys and conducted
the Experimental Design Ability Test (EDAT). Our analyses show a positive effect on the students’ understanding of
biomedical research, confidence in designing and conducting experiments, and confidence in presenting their
conclusions from those experiments.
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Mission, Review Process & Disclaimer

The Association for Biology Laboratory Education (ABLE) was founded in 1979 to promote information exchange among
university and college educators actively concerned with teaching biology in a laboratory setting. The focus of ABLE is to
improve the undergraduate biology laboratory experience by promoting the development and dissemination of interesting,
innovative, and reliable laboratory exercises. For more information about ABLE, please visit http://www.ableweb.org/.

Papers published in Tested Studies for Laboratory Teaching: Peer-Reviewed Proceedings of the Conference of
the Association for Biology Laboratory Education are evaluated and selected by a committee prior to presentation at
the conference, peer-reviewed by participants at the conference, and edited by members of the ABLE Editorial Board.
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