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In a study involving 6,834 students from the University of California, Davis, Jones et al. (2010)
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appropriate to students’ academic preparation. This paper focuses on four research-infused 
courses taken by students in the research training programs as well as by students not enrolled 
in the programs, as the courses were open to any CSULB students. Three of these courses were 
approved as General Education (GE) courses. The GE certification was critical as it allowed 
students to fulfill their GE requirement(s) without adding additional coursework that could delay 
their graduation. The descriptions of the course content are provided below. 
 
Interdisciplinary Approaches to Health Disparities (IAHD). This sophomore-level course 
explores biological, social, environmental, and systemic factors associated with the 
disproportionate prevalence of health issues and diseases among underserved populations. 
Using problem-based approaches, students learn about interdisciplinary research and 
interventions to affe
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Student Survey 
The primary source of data for this study is student course evaluation surveys. The number of 
survey items varied by course and ranged from 50 to 70 questions, including demographics, 
personal and skills gains questions, and course-based questions, in addition to several open-
ended questions. A number of introductory items gathered demographic data, including gender, 
race, ethnicity, academic college/department, and whether the student is part of a formal 
research training program.   Using Likert-scale response types, the survey items then asked 
students to report on their experiences and how much they gained in terms of skills, confidence, 
and understanding as a result of the course. These survey items were adapted from the 
Undergraduate Research Student Self-Assessment (URSSA; Weston & Laursen, 2015). 
Specifically, course survey items came from two URSSA scales: “Gains in skills” and “Personal 
gains related to research work.”, which were thematically organized for administration at CSULB 
into survey items on personal gains and skills gains. Survey items on personal gains were 
measured on a 4-point Likert-scale ranging from “strongly disagree” to “strongly agree.” Sample 
items included, “This course has confirmed my interest in pursuing a research career,” and “This 
course has prepared me for advance coursework or thesis work.” Survey items on skills gains 
were measured on a 5-point Likert scale ranging from “no gains” to “great gains” with the 
question stem of “How much did you gain in the following area as a result of this course?” 
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Data Analysis. After the hard copy survey data were entered, checked, and cleaned in Microsoft 
Excel, the electronic survey data were then transferred to IBM SPSS Statistics for Windows, 
Version 26 (IBM Corp., Armonk, NY) for additional data cleaning and coding and subsequent 
analysis of descriptive and inferential statistics. For this study, survey results were analyzed by 
course, and survey responses for courses across terms were combined for analysis. For IAHD, 
five sections were combined, four sections were combined for IRM, six sections were combined 
for SRC, and three sections were combined for ARM.  
 
Following the NIH definition, students who self-identified as Black/African-American, 
Hispanic/Latinx, American Indian or Alaska Native or Native Hawaiian or Other Pacific Islander 
were classified as URM students. All other students were classified as non-URM students. 
Independent samples t-tests were conducted separately by course to compare mean differences 
for each Likert-scale survey item on ratings of course components, skills gains, and personal gains 
based on URM status. Students who self-identified as participating in an on-campus formal 
research training program were compared against students who did not participate in any formal 
research training program. Independent samples t-tests were then conducted separately by 
course to compare mean differences for each Likert-
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Figure 2a. Survey Items for Skills Gains by Course 
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Table 3. 
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Figure 2c. Survey Items for Skills Gains by Course (continued) 
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Discussion 

The findings are organized in this section by the research question. The three research questions 
in this study are the following: (1) Which course components and perceived personal and skills 
gains of the undergraduate research methods courses were rated highest by students?, (2) Are 
there differences in students’ perceptions of the undergraduate research courses between 
underrepresented minority and non-minority students?, and (3) Are there differences in the 
students’ perceptions of the undergraduate research methods courses between those who did 
and did not participate in a formal research training program? 
 
Patterns in Student Perceptions of Research-Infused Courses. Patterns emerged across all 
four courses in undergraduate student perceptions of course components and perceived 
personal and skills gains. Generally, the application components of the course were rated higher 
than the instructional components of the course (e.g., lectures and exams). Given that the 
literature on CUREs is limited in terms of identifying what specific components are most impactful 
for students (Auchincloss et al., 2014), this finding provides evidence that the application 
components of  CUREs and research-infused courses support student engagement in science. 
Not surprisingly, reimagining pedagogical approaches remains key to effective science teaching 
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(Eliason, 2019). For IAHD, the highest-rated course component was the final project, and for 
SRC, the highest-rated components were independent work and oral presentations. For both 
IRM and ARM, independent coursework was highly rated.  
 
Among the five aspects of personal gains, the highest-rated experience for three out of the four 
courses was the contribution of the course to students’ professional development. In addition, 
an interesting longitudinal pattern emerged across the courses. Across most aspects of the 
research experience – pursuing a research career, preparation for graduate school, professional 
development, and preparation for advanced coursework and theses – students reported higher 
gains in personal development as they progressed through the research-infused coursework 
from IAHD, to IRM, to SRC, and then to ARM. This longitudinal trajectory was similar for URM 
and non-URM students. 
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Olivares-Donoso (2019) research course experiences that CUREs are particularly effective at 
engaging students early in their undergraduate careers. Moreover, similar to the non-significant 
results discussed earlier between URM and non-URM students, non-significant differences 
between trainees and non-trainees are somewhat encouraging. These non-significant findings 
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through formal research training programs or CUREs. Extant research demonstrates that these 
approaches effectively eliminate opportunity gaps between URM and non-URM students. 
However, these formal research training programs are often cost-prohibitive or serve a limited 
number of students. To broaden the availability of research skills training, the CSULB BUILD 
Program faculty developed an array of research-infused courses to integrate research and 
professional skills development directly into the curriculum, opening the door for a larger share 
of students, including URM students, to engage in the research process. The findings from this 
study indicate that application components of these research-infused courses support student 
engagement in the sciences and that these courses contributed to students’ professional 
development and gains in a variety of skills, particularly scientific 
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