High Impact Interventions to Enhance Student Learning of Stem Cell Biology Specific Knowledge and Skills
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Abstract Students’ Experiences Mentors’ Evaluation
The Bridges to Stem Cell Research program (BSCR) at California State University, ."Very Ineffective” or "Ineffective”  Confident u Very Confident u"Far Below Expectations or "Below Expectations”
Fullerton (CSUF) is a CIRM-funded internship program that provides undergraduate u Not Sure ® Unconfident ® Very Unconfident  Meets Expectations
students with an intensive and rigorous learning experience in the field of stem cell u "Effective” or "Very Effective” u"Above Expectations” or "Well Above Expectations”
biology. The BSCR program prepares students through a series of high impact Ability as a stem cell researcher Overall Level of Confidence in Stem Cell Research 4940 8206l 63%
Interventions including a stem cell-focused curriculum, one-on-one faculty mentoring, B10L 499L: Independent Lab Study i 00% |
and hands-on workshops during a seven-month period at CSUF. The students then Overall Level of Competence in Stem Cell Research
complete their full-time, intensive internship in a stem cell laboratory at one of four Research ethic in stem cell research
partnering institutions. Preliminary evaluation data focused on student attitude and self- Level of Confidence in Discussing Their Project
evaluation suggest that the training plan is very effective. We are currently exploring 3% )
ways to make entry-level stem cell skiI_Is and _knowledge more accessible to other BIOL 480C: Pro-Semina i 93% | Work ethic as a researcher Level of Competence in Testing Novel Hypothesis
students who are not part of the BSCR internship program. We are also working on

more systematically capturing the effectiveness of the interventions. Possible ideas
Include the development of a “stem cell concept inventory”, the examination of student bog

attitudinal change such as STEM-related interest, self-concept, research-efficacy, and
: i BIOL 429: Cell Culture and Stem Cell 0
STEM career aspirations. Lab . 91% |

Ability to write a business plan for Use Research Skills With Regard to the Project

stem cell research

Learn New Techniques

Ability to write a grant proposal for
stem cell research

Program Overview

Work Effectively With Others

California Institute for Regenerative Medicine (CIRM) Goals Include BIOL 329: Essential Techniques in Cel i:o . | Ability to test novel hypotheses Write a Comprehensive Proposal or Report
. iology
the Acceleration of Stem Cell Research by:
1. Finding novel treatments relating to or using stem cells Maintain Appropriate Records
2. Preparing the next generation of scientists S04 Ability to develop novel hypotheses
3. Increasing stem cell related research BIOL 303 or 309: Intermediate Cell or . | Use EffectiveTrouble-Shooting Skills = 11% . B4% I
Molecular Biology 79%
BSCR Program Goals are to Prepare Students for an Intensive Stem Laboratory practice skills Understand Complex Experimental Tasks | 8% = —
Cell Research Internship by:
1. Intensive, formal, stem cell-related coursework (Summer/Fall semesters) 6% Ability to write a comprehensive Understand Simple Experimental Tasks 208iii7oo e
2. Independent research projects for six months in a selected CSUF lab BIOL 302: General Microbiology - 7204, | review of stem cells
3. Research proposal under their internship mentor’s supervision 0% 20% 40% 60% 80% 100%
4. Internship sites: Children’s Hospital of Orange County, UC-Irvine, Stanford |
University, University of Southern California Presenting your work on stem cells Figure 3. Initial Mentor’s Assessment of Students’ Understanding of Basic Concepts in Stem
’ Cell Research (n>35). Mentor evaluations of students’ initial understandings, during the students’
s . first two weeks at their internship site, of stem cell research and level of knowledge/ability are
S _ BIOL 17L-274: Core Blology Courses [RS8 S3% Ability to perform independent demonstrated. Mentors were instructed to compare the BSCR scholars to their previous experience
Course Activities Ben efltS research with upper division undergraduate students, recent college graduates, or PhD students as a
reference. Overall, results showed that mentors believed their students either met or exceeded their
0% 50% 100% 0% 50% 100% expectations for the basic practices of stem cell research. Data represents five different cohorts from
Summer 2016 2010-2015.
 BIOL 329 — Essential Techniques In . Experience in a Lab setting prior
Cell Biology to the internship. Figure 1. Effectiveness of Biology Curriculum in Preparation Figure 2. Perceived Confidence Levels for Students during
e Full time research in a CSUF lab for Internship during Post-Assessment (n>35). Students were the Post-Assessment (n>35). Students were asked to rate their
(volunteer) asked how effective the Biology curriculum was at CSUF at the end confidence in different areas. During the post CSUF training
of their internship. BSCR Scholars report that the stem cell courses survey, student responses indicated that they felt confident in
and program-specific courses (BIOL 480C and BIOL 329) were their abilities to perform independent research projects, present
Fa” 2016 effective or very effective in preparing them for their stem cell their work on stem cell research, develop practical laboratory
| | | research internship. skills, develop an ability to test novel hypotheses, and become a
« BIOL 427 — Stem Cell Biology Lecture |« Courses apply towards B.S. in Biology stem cell researcher. Note: no student gave a response below
« BIOL 429 — Techniques in Stem Cell |+ Experience in cell/molecular research, confident.
biology (Lab) stem cell culturing, and differentiation
 BIOL 480C — Profession Seminar protocols
 BIOL 499 — Independent Research  Improved communication, goal
 PHIL 316 — Research Ethics setting, and strategic planning skills

M Far Below Expectations ® Below Expectations

M Far Below Expectations ® Below Expectations
. . u Meets Expectations M Above Expectations M Above Expectations i Well Above Expectations
SChOIar Ca reer Path SChOIar Pu b|lcatl0nS u Well Above Expectations 4 Meets Expectations

Spring 2017

* Fulltime enrollment in internship « Possibility of strong recommendation Figure 4. Comparison of BSCR Scholar to Other Figure 5. Comparison of BSCR Scholar to First
related courses (BIOL 299, BIOL 480, letters for the BSCR scholar PhD Program 4 Number of Publications 35 Undergraduate  Students  (n>35). Mentors at  Year PhD Students (n>35). Mentors were asked to
BIOL 499, and BIOL 495L) . Stipends of $2,500 a month for a total Vedical School 9 iInternship site were asked to rate BSCR students compare the_ performance of BSCR scholars in the

. Research at internship site of $17 500 Scholars With Publications 15 compared to other_ un_dergrad_uate studer_1ts_ regarding  program to first year Ph.D. .students. Result; indicated

e - progress made during internship. Results indicated that  that the scholars are meeting the expectations of the
 Tuition reimbursement Lab Technician 16 Publications With Internship students were either meeting or exceeding the mentors’ mentors . Positive responses indicated that students
Professi p Mentor 14 expectations, with only a few students performing below  were just as good, if not better, than many of the Ph.D.
rofessional Program (e.g. 5 their expectations. Data represents five different cohorts  students they had worked with previously. Data

D.D.S.) Stem Cell Related . (2010-2015). represents five different cohorts (2010-2015).

Methods: Survey data was collected anonymously from the 46 BSCR scholars Healthcare Field Assistant 5 S e erme

enrolled in 2010-2015. The data captured their first self-perceptions before and after A k I d t

BSCR participation, with an average response rate o_f >85%. Internship s?te mentors Other 1 Table 2. BSCR Scholar Publications Data. Table shows the CKNOWIE g Ments

were also surveyed during the same 5-year period with a survey completion rate of number of publications BSCR alumni from the 2010-2015 Center for Research on Educational Access and Leadership (C-REAL), CSU-Fullerton

<75%. Table 1. BSCR Scholar Career Path Post-Internship. Scholars cohorts have released. Many scholars publish during their

career data was collected from the 2010-2015 cohorts. The data internship with their mentors. Of the 35 publications 8 are NSF DUE CCLI. Implementation of an Integrative Cell Culture and Stem Cell Laboratory Course at California State University, Fullerton. Pls:
represents status of scholars as of August 2016. Overwhelming directly related to the field of stem cell research. Patel NV, Drath D, and Ono J.

m?j?ridtﬁ_ordBSCR program alumni remain in a healthcare/research CIRM Bridges award. Stem Cell Training Program at CSU Fullerton — A Bridge to Stem Cell Research. Pl Patel, NV.

related field.
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