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Abstract

This article describes a multidisciplinary, asynchro-

nous, 10-hour online training program for undergrad-

uates enrolled in a mentored research apprentice pro-

gram, addressing communication skills, knowledge of the 

research process, information literacy, and research ethics. 

A pretest-posttest survey was completed to assess students’ 

perceived gains (n = 130) in knowledge and skills. A 

survey was also administered to faculty mentors (n = 50) 

to assess observations regarding students’ gains. Results 

revealed significant perceived gains in all four content 

areas (p < 0.001) with no significant differences across 

disciplines. The findings suggest that the training content 

and format were successful in providing participants with 

foundational research knowledge and skills. Mentors’ 

observations support the student findings and identify 

gains in discipline-specific skills. Implications for under-

graduate research programs are discussed.
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An extensive body of research documents the value of 

undergraduate research programs (Kuh 2008), which are 

programs designed for students with little to no research 

experience, and typically focus on enrolling first-year and 

second-year students. Undergraduate research programs 

(URPs), including research apprenticeships in which stu-

dents work on faculty mentored projects, are valuable 

because they contribute to higher retention rates and 

reduction in equity gaps (Chan, Bhattacharyya, and Meisel 

2018, Finley and McNair 2013; Ishiyama and Hopkins 

2003). Although there are a variety of URPs within colleg-

es and universities across the United States, the University 

of Michigan’s award-winning Undergraduate Research 

Opportunity Program serves as a foundational model 

for research apprenticeships and related programming 

(Gregerman 2009). Guided by this model, the University 

of Wisconsin Whitewater URP developed the Research 

Apprenticeship Program (RAP).

Research Apprentice Program (RAP)

Developed and piloted from 2009 to 2011 and institution-

alized in 2012, RAP is a mentored research apprenticeship 

program that offers first-year, second-year, and transfer 

students with little to no research knowledge or experience 

hourly pay for engaging in faculty-led research. Students 

across disciplines, ranging from the humanities to STEM, 

can work up to 125 hours over an academic year on the 

faculty-led research project. The program was created to 

increase participation in mentored research by expanding 

applied research opportunities and models for students 

in professional degree programs, particularly in business 

and education. Additionally, RAP was created in response 

to repeated requests by students who had little research 

experience and wanted applied research opportunities  

(Chan et al. 2018). 

Although RAP was initially met with excitement, there 

was reluctance among some mentors to involve novice 

research students in projects. This reluctance stemmed 

from concerns regarding early-stage students’ limited 

research knowledge and skills, and preference for more 

experienced upper-level students. To better understand 

these concerns and formulate a plan for addressing them, 
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RAP administrators held numerous focus groups with men-

tors. One outcome of the focus groups was that RAP should 

include a research training component. Mentors indicated 

that they would appreciate having some systematic support 

providing basic training of foundational research skills to 

RAP students. In response to mentors’ suggestions, RAP 

administrators began the process of developing an educa-

tional training for the program’s students. 

Examination of “entering research” curricula resulted 

in the realization that existing curricula were typically 

designed for small cohorts (12–15 students) and were 

often embedded in credit-bearing courses or workshops 

across 10- to 15-week sessions. The Colloquium for the 

Undergraduate Research Opportunity Program (UROP) 

at Florida State University is one example of a credit-

bearing course for beginning student researchers (Center 

for Undergraduate Research and Academic Engagement 

n.d.). A team from the University of Wisconsin–Madison 

also developed a curriculum for supporting undergradu-

ate mentees (Branchaw, Butz, and Smith 2019). Further 

investigation resulted in identification of face-to-face and 

synchronous workshop offerings on various research top-

ics that are tailored to discipline specific knowledge and 

skills. For example, the University of Michigan UROP 

(n.d.) offers skill-building workshops. Given that RAP 

typically supports 80 students each year, a small cohort 

model was not feasible. Moreover, given the range of aca-

demic disciplines involved in RAP as well as the limited 

staffing support for RAP, a discipline-specific training 

model was not practical. 

To accommodate a large number of students with varying 

schedules, program administrators deliberately chose to 

develop an online, asynchronous training program that 

includes content relevant to a wide range of disciplines. 

The result is the RAP Online Training, which was intro-

duced to students in 2018. 

RAP Online Training 

The RAP Online Training is an online, 10-hour, asyn-

chronous training hosted on the university’s online learn-

ing management system (LMS). The training includes 

educational content in four areas and includes a variety 

of activities such as discussions, applied exercises, and 

quizzes. This format provides easy access to the content, 

due to students’ familiarity with the university’s LMS, and 

accommodates students’ schedules. 

Students are enrolled in the training after they are hired in 

RAP. Students have 60 days to complete the training and 

are paid up to 10 hours (of the allotted 125 hours) to do 

so. Mentors have access to the training through the LMS 

so that they can observe and have context to support their 

students’ completion if warranted. The training is managed 

by a URP administrator and research librarian, and both 

provide individualized feedback on the training module 

activities. 

To reinforce the importance of the training, students who 

fail to complete the training within 60 days are not paid for 

their work in RAP until the training is completed. The uni-

versity’s human resources department confirmed that this 

method of nonpayment complies with the state’s at-will 

work laws. Students who fail to complete the RAP Online 

Training are given opportunities to make up the missed 

deadline. When the training is complete, students receive 

payment for the training as well as for any unpaid hours 

that they completed while working on the faculty-men-

tored research project during the noncompliance period. 

Students who fail to complete the training altogether are 

dismissed from RAP for noncompliance.

Training Content

The RAP Online Training includes content designed to 

enhance students’ skills and knowledge in four content 

areas: communication skills, knowledge of the research 

process, information literacy, and research ethics. Content 

is delivered across six online modules. These four con-

tent areas were selected because they reflect the general 

research skills that apply across disciplines and support the 

basic knowledge and skills required for early-stage inves-

tigators (Sadler and McKinney 2010; Gebbie et al. 2008; 

Pfund et al. 2013; Handelsman and Handelsman 2005).

Module 1

The first module provides an overview of RAP and 

includes content on communication when working as part 

of a research team. A central feature of this module is edu-

cating students on the importance of communication with 

their mentors. As part of this module, students view edu-

cational materials and complete activities in which they 

need to engage with their mentors. A main requirement 

for students is to demonstrate an understanding of shared 

expectations. These facets mirror research environments in 

which principal investigators often lead and guide research 

and creative endeavors. Anecdotal and empirical evidence 

suggests that an understanding of mutual expectations 

is foundational for a mentored relationship (Pfund et al. 

2013; Handelsman and Handelsman 2005).

In addition to educational content and activities central 

to Module 1, students also complete a pretest survey that 

asks them to rate their comfort levels in the four training 

content areas (i.e., communication skills, knowledge of 

the research process, information literacy, and research 

ethics). The survey is re-administered to students at the 

completion of the training in module six.

Module 2 

Module 2 focuses on the research process. It contains mate-

rials and activities that are designed to enhance students’ 
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programs offered by the university’s URP that may sup-

port students’ continued interests in mentored research. 

External opportunities within the undergraduate research 

community are also provided. The only required activity 

within this module is completion of the posttest survey.

To assess the merits of the RAP Online Training, a pretest-

posttest survey of students’ perceived gains in research 

knowledge and skills was conducted. In addition, a survey 

of mentors’ perceptions regarding their student’s growth in 

the areas of research knowledge and skills was also con-

ducted. It was hypothesized that students who completed 

the RAP Online Training would report perceived gains in 

their research knowledge and skills. It was also hypoth-

esized that mentors would report perceived gains in their 

students’ research knowledge and skills. 

Methods

An exploratory study was conducted using the data col-

lected as part of the RAP Online Training. Students’ pre-

test and posttest data were used to examine their perceived 

gains in research knowledge and skills. Additionally, data 

from the faculty mentors, which was collected after indi-

vidual students completed the RAP Online Training and 

research apprentice program, was used to examine men-

tors’ perceptions regarding students’ gains in research 

knowledge and skills. The study was approved by the 

university’s Institutional Review Board.

Sample

Students. The study included data for students aged 18 

years and older who were enrolled in RAP between fall 

2018 and spring 2020 and completed the RAP Online 

Training as well as the pretest and posttest knowledge and 

skills survey. A total of 166 students completed the pretest, 

and 130 completed the posttest. The analysis includes the 

130 students who completed both the pretest and posttest.

Mentors. The study included data from undergraduate 

research mentors who supported students between fall 

2018 and spring 2020 and voluntarily completed the men-

tor survey. A total of 50 out of 118 mentors completed the 

survey.

Measures

Students’ Perception of Research Knowledge and Skills. 

To assess students’ gain in their communication skills, 

information literacy, knowledge of the research process, 

and knowledge of research ethics, they completed a 

10-item survey. The survey, which was developed by RAP 

administrators, asked students to rate their level of com-

fort using a five-point scale (0 = not at all comfortable to 

4 = extremely comfortable) on the four content areas. As 

shown in Table 1, two items correspond to communication 

skills, five items correspond to information literacy, two 

items correspond to the knowledge of the research process, 

understanding and undertaking of research. The content 

includes a summary of the research process from ques-

tion and investigation to analysis and dissemination. The 

content included herein attempts to break down percep-

tions of intimidation regarding the research process, 

which is often a barrier to students in terms of conduct-

ing research or belonging in higher education. This is 

especially true for underrepresented minority students 

(Strayhorn 2019, 53, 94).

Module 3 

Module 3 focuses on information literacy. This module 

includes educational materials on how to use the univer-

sity library and wider literary sources to conduct a litera-

ture and article review. The module describes the purposes 

and organization of a literature review. Students practice 

tasks such as identifying effective search keywords from 

a research question, reading and understanding scholarly 

articles, and identifying the purpose and parts of academic 

citations. To reinforce information literacy and demon-

strate an understanding of it as an important part of the 

research process, students meet with the university librar-

ian and complete a variety of applied activities.

Module 4 

Module 4 provides an overview of research methods. 

Included in this module is an introduction to different 

approaches to inquiry such as qualitative, quantitative, and 

mixed-method approaches, as well as different types of 

research designs such as exploratory research, experimen-

tal research, surveys, and observational studies. An impor-

tant element of this module is that students are required 

to meet with their mentors and identify where their desig-

nated research projects lie within the range of methods and 

continuum of designs. As with previous modules, students 

complete a variety of activities to reinforce and understand 

research methods. 

Module 5 

Module 5 covers research ethics. It includes content on 

the responsible conduct of research both in terms of con-

ducting research, particularly with human subjects, and 

disseminating research findings. The latter focuses on 

presenting materials and avoiding plagiarism. As part of 

this module, students are required to complete the social, 

behavioral, and education (SBE) training included in the 

university’s Collaborative Institutional Training Initiative 

course (CITI n.d.). In addition to completing the SBE CITI 

training, students also complete an exercise on writing in 

their own words as a way to reinforce what does and does 

not constitute plagiarism.

Module 6 

The last module highlights additional undergraduate 

research experience opportunities after RAP eligibility 

ends. Included within this module is information about 
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and one item corresponds to the knowledge of research 

ethics. The average of the item scores is used to measure 

each of the four content areas (ranging from 0 to 4). The 

pretest and posttest surveys were administered electroni-

cally as part of the RAP Online Training, prior to starting 

the training and at the completion of the training. 

Mentors’ Perception of Student Growth. Mentors com-

pleted a survey designed by the RAP administrators to 

understand the mentors’ perceived experience with the 

RAP program. One of the questions asked mentors to 

indicate areas in which they observed their students’ 

growth. Particularly, mentors were asked to check all that 

apply to the growth of their student mentees regarding the 

following skills and knowledge areas: communication 

skills, research process, information literacy, research 

ethics, and field- or discipline-specific skills. The men-

tor survey was administered after students completed the 

RAP Online Training and the mentored research appren-

tice program.

Data Analysis Procedures

Paired-samples t-tests were used to examine students’ 

perceived growth in research knowledge and skills. Tests 

were conducted to assess gains on each of the four online 

training content areas and overall. Additionally, ANOVA 

tests were used to evaluate whether the observed changes 

in perceived gains differed among students across aca-

demic disciplines. Finally, descriptive statistics were used 

to report the number of mentors who observed perceived 

gains in their mentees on research knowledge and skills. 

Results

Demographic Characteristics of Sample Students

Table 2 presents the observed characteristics of the stu-

dents in the sample (n = 130) as well as the characteristics 

of the students enrolled at the university during the two-

year observation period. In terms of the study sample, the 

majority are female (63.1 percent), White (86.9 percent), 

and traditional (i.e., age 25 or younger and unmarried; 

(97.7 percent). One-third of the sample students are also 

first-generation college students (32.3 percent). The sam-

ple also consists largely of first- and second-year students 

(67 percent). In terms of academic discipline, the majority 

of the sample is enrolled in a STEM-related major (54.6 

percent), followed by students enrolled in social sciences 

(37.7 percent), and humanities (6.9 percent). As shown in 

Table 2, the student sample typically mirrors that of the 

larger campus population. 

Students’ Perceived Gains on Research Knowledge and 

Skills

To examine the effects of the RAP Online Training on 

students’ perceived gains in research knowledge and skills, 

students’ pretest to posttest scores were compared on each 

of the four online training content areas and overall. The 

results are presented in Table 3. In terms of perceived 

gains in communication skills, a significant increase in 

students’ pretest score (M = 2.99, SD = 0.79) to posttest 

score (M = 3.42, SD = 0.67) was observed ( p < 0.001). A 

significant increase in information literacy gains (pretest 

M = 2.74, SD = 0.61; posttest M = 3.22, SD = 0.56) was 

also observed ( p < 0.001). Gains in knowledge of the 

research process was observed from pretest (M = 1.86, SD 

= 1.04) to posttest (M = 3.03, SD = 0.72), and this increase 

was significant ( p < 0.001). Students’ perceptions of their 

gains in research ethics from pretest (M = 2.18, SD = 0.95) 

to posttest (M = 2.89, SD = 0.81) was also significant ( p 

< 0.001). Overall, students’ perceived gains in research 

knowledge and skills were significant ( p < 0.001) 

When comparing the size of the improvement among the 

four dimensions of research knowledge and skills, the 

change in students’ knowledge of the research process was 

greater than the other dimensions. Before the RAP Online 

Training, students indicated that they were not comfort-

able with describing the research process or identifying 

different research methodologies (M = 1.86, SD = 1.04). 

However, after the RAP Online Training, students reported 

that they were far more comfortable in their knowledge of 

Items (How comfortable are you …) Content areas

Approaching faculty and staff

Working with faculty and staff

Communication skills

Locating library resources

Identifying reliable sources of information

Finding valid sources of information

Citing the work of others

Using the library search tools

Information literacy

Describing the research process

Identifying different types of research methodologies

Knowledge of the research process

Recognizing when research needs approval to be conducted Knowledge of research ethics

TABLE 1. Questionnaire Items to Assess Students’ Perceived Research Knowledge and Skills 



 Summer 2021  |  Volume 4  |  Number 4 37

Lynn Gilbertson, Jeannine Rowe, Yeongmin Kim, Catherine W. M. Chan, Naomi Schemm & Michael Unhoch 

Mentors’ Perspective

Table 5 shows the descriptive results of mentors’ (n = 50) 

perspectives. Approximately three-quarters (72 percent) 

of mentors observed growth in students’ knowledge of 

the research process. Almost half indicated growth in 

students’ communication skills (46 percent) and in field 

or discipline-specific skills (46 percent). Just under half of 

the mentors (44 percent) observed growth in inquiry and 

analysis skills. When asked about information literacy and 

research ethics, observations regarding growth in these 

skills were lower (36 percent and 22 percent, respectively). 

The findings regarding mentors’ perceptions mirror those 

of the students. This is especially true for knowledge of 

the research process, in which the effect size for students 

the research process (M = 3.03, SD = 0.72). The Cohen’s 

d for this dimension was higher than 1 (d = 1.08), which 

suggests a strong effect (Rubin and Babbie 2017). The 

effect sizes for communication skills, information literacy, 

and research ethics show a medium to strong effect (0.60, 

0.87, and 0.65, respectively). 

Differences in Gains by Academic Discipline

In terms of differences in gains by academic discipline, 

none were found. As shown in Table 4, pretest and post-

test scores on communication skills, information literacy, 

knowledge of the research process, research ethics, and 

overall were similar for students in the humanities, social 

sciences, and STEM fields ( p > 0.05). 

Training enrollment
2018–2020 (n = 130)

Undergraduate enrollment
2018–2019a

(N = 13,425)

Undergraduate enrollment
2019–2020a

(N = 12,581)

Gender

  Male  48 (36.9%)  49.5%  50.4%

  Female  82 (63.1%)  50.5%  49.6%

Race/ethnicity

  White  113 (86.9%)  80.4%  80.9%

  Black  5 (3.9%)  3.9%  4%

  Other  12 (9.2%)  15.7%  15.1%

Academic status

  Traditional  127 (97.7%)  89%  89.1%

  Nontraditional  3 (2.3%)  11%  10.9%

First generation

  Non-first gen  88 (67.7%)  61%  65%

  First gen  42 (32.3%)  39%  35%

Academic levelb

  First year  24 (18.5%)  21%  21%

  Second year  63 (48.5%)  27%  27%

  Third year  38 (29.2%)  25%  24%

  Fourth year  5 (3.8%)  29%  30%

Academic disciplinec

  Humanities  9 (6.9%)  17%  17%

  Social sciences  49 (37.7%)  45%  45%

  STEM  71 (54.6%)  37%  38%

  Others  1 (0.8%)  1%  0%

TABLE 2. Demographic Characteristics of Sample and Campus Population 

Note: aThe total undergraduate enrollment figures were compiled from data from UW–Whitewater Institutional Research and Planning. 
bUndergraduate enrollment percentages add up to more than 100 because of rounding and academic-level tracking based on total credits earned rather 
than years on campus. 
c“Humanities” include art, communication, English, film studies, history, journalism, liberal arts, liberal studies, and music. “Social sciences” include art 
education, business, communication sciences and disorders, criminology, early child education, economics, elementary education, entrepreneurship, gen-
eral management, geography, marketing, political science, psychology, social work, sociology, and special education. “STEM” includes accounting, biol-
ogy, chemistry, computer science, environmental science, finance, information technology, mathematics, media arts and game development, and physics. 
“Others” include associate of arts and science and undeclared.
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is strong (Cohen’s d = 1.08) and reported by the majority 

of mentors (n = 36; 72 percent). 

Discussion

Findings from this study suggest that the 10-hour, asyn-

chronous, RAP Online Training contributes to students’ 

perceived gains in communication skills, knowledge of the 

research process, information literacy, and research ethics 

skills. Of particular importance is the finding regarding 

growth in understanding the research process, which was 

reinforced with both the student and mentor survey data. 

This finding is of value because students in RAP have little 

to no research experience. Effectively, the RAP Online 

training program and research apprentice portion of the 

program provide a platform for training a new cohort of 

scientists and affording mentors time to focus on disci-

pline-specific skills and knowledge.

The findings regarding research ethics are also of interest. 

Students reported relatively low levels of comfort with 

Pretest Posttest p-value Effect Size 
(Cohen’s d )

Mean SD Mean SD

Overall research knowledge and 

skills (all items) 2.56 0.60 3.19 0.51 p < 0.001 1.08

Communication skills 2.99 0.79 3.42 0.67 p < 0.001 0.60

Information literacy 2.74 0.61 3.22 0.56 p < 0.001 0.87

Knowledge of the research process 1.86 1.04 3.03 0.72 p < 0.001 1.02

Research ethics 2.18 0.95 2.89 0.81 p < 0.001 0.65

TABLE 3. Changes of Students’ Comfort in Research Knowledge and Skills from Pretests to Posttests

Note: Scores can range 0 to 4, with 4 indicating the highest level of comfort. n = 130. 

Pretest Posttest Mean of Score 
Changes

ANOVA test for 
the difference 

in changes
Mean SD Mean SD

Overall research knowledge and skills (all items)

  Humanities 2.82 0.71 3.44 0.39 0.62

p = 0.160  Social sciences 2.47 0.57 3.22 0.50 0.75

  STEM 2.60 0.60 3.14 0.53 0.54

Communication skills

  Humanities 3.28 0.57 3.61 0.42 0.33

p = 0.906  Social sciences 3.02 0.84 3.47 0.72 0.45

  STEM 2.94 0.79 3.37 0.65 0.42

Information literacy

  Humanities 2.98 0.63 3.58 0.46  0.6

p = 0.127  Social sciences 2.65 0.61 3.24 0.53  0.59

  STEM 2.78 0.60 3.17 0.58  0.39

Knowledge of the research process

  Humanities 2.11 1.22 3.11 0.70  1

p = 0.207  Social sciences 1.71 0.97 3.11 0.71  1.4

  STEM 1.95 1.06 2.98 0.73  1.02

Research ethics

  Humanities 2.56 1.01 3.11 0.78 0.56

p = 0.294  Social sciences 1.94 0.90 2.84 0.90 0.90

  STEM 2.31 0.95 2.90 0.76 0.59

TABLE 4. Students’ Comfort in Research Knowledge and Skills by Academic Disciplines

Note: Scores can range 0 to 4, with 4 indicating the highest level of comfort.
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research program for novice researchers, is designed to 

recruit and support underrepresented minority and first-

generation students, it may be valuable for the institution 

to target these two student populations more intention-

ally. It is possible that the findings in this study may look 

different with a more diverse sample. As such, these find-

ings can only be viewed as preliminary and are not gen-

eralizable. To strengthen the findings, future research that 

employs a more rigorous design with a larger number of 

diverse students and mentors is needed. Another limitation 

relates to the measures, which were designed specifically 

for this study and may have limited validity and reliability. 

It is possible that asking students about their “comfort” in 

the areas of communication skills, information literacy, 

knowledge of the research process, and research ethics 

is not an accurate reflection of perceived gains. It is also 

possible that the measure used to assess mentors’ percep-

tions of students gains in knowledge and skills is not an 

accurate reflection of their impressions. Future research 

would benefit from using standardized measures to assess 

perceived gains.

Finally, the timing of mentors’ completion of the measure 

may have influenced the results. Mentors were asked 

to complete the measure after students completed RAP, 

which again involves students working on the mentor’s 

research project. It is possible that some students com-

pleted the RAP Online Training Program earlier in the 

semester—well before they completed working on the 

mentor’s project. In these instances, it is possible that 

mentors’ observations were based more on their students’ 

involvement on their research projects and less on the 

content included in the RAP Online Training modules. If 

the goal is to assess the value of the RAP Online Train-

ing Program, future research should require mentors to 

complete the perception measure immediately after their 

students complete the online program. 

Conclusion

Despite the limitations, the study makes a valuable con-

tribution to the scholarship of undergraduate research. To 

the authors’ knowledge, few asynchronous online trainings 

ethics on the pretest measure. Although the findings docu-

ment growth in this area, the increase is modest. Given that 

ethics is a central feature in all research endeavors, future 

programming might benefit from enhancing curriculum 

and training in this area. Within the RAP Online Train-

ing, the ethics curriculum focused heavily on social and 

behavioral sciences—as evidenced by completing the SBE 

portion of CITI. Potential revision might include salient 

multidisciplinary examples that apply ethics to all majors. 

The insignificant differences in gains by academic disci-

plines suggest that the RAP Online Training is appropriate 

for all majors, which was an original goal of the program. 

This finding may also be of interest to other URP pro-

grams who are seeking a refined way to train a range of 

students across disciplines. Additionally, these findings 

coupled with the overall findings regarding significant 

improvement in perceived gains on communication skills, 

information literacy, knowledge of the research process, 

and research ethics suggest that the training content, 

format, and length/dose was successful in providing mul-

tidisciplinary novice research students with foundational 

research skills. 

By including a description of the RAP Online Training 

Program, other institutions and URPs can replicate and 

revise to meet their needs. The RAP Online Training 

format may be especially valuable for institutions that are 

pivoting toward online learning while offering mentored 

research opportunities.

Although this study makes a valuable contribution to 

undergraduate research and its literature base, there are 

some limitations that temper the findings. The main limi-

tations relate to the methods employed. The study is a 

pretest-posttest survey design, which tends to be viewed as 

a weak design. The study sample sizes are also relatively 

small (n = 130 students; n = 50 mentors). The student sam-

ple, although reflective of campus demographics as depict-

ed in Table 2, contained less than 33 percent of students 

self-identifying as underrepresented minority students or 

first-generation college students. If RAP, a mentored 

Area Count Percentage 

Knowledge of the research process 36 72% 

Communication 23 46% 

Field or discipline-specific skill 23 46% 

Inquiry and analysis 22 44% 

Information literacy 18 36% 

Research ethics 11 22% 

TABLE 5. Mentors’ Observations of Growth in Students’ Knowledge and Skills 

Note: n = 50. Mentors were asked to “select all that apply”; therefore, count values add up to more than 50.
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that include curriculum to teach students research skills 

and knowledge exist. As such, this study is timely and 

much needed. The RAP Online Training described here 

can provide a model for other institutions and undergradu-

ate research communities to utilize and replicate. Further, 

this study provides preliminary evidence regarding the 

value of an asynchronous online training to enhance skills 

and knowledge. These findings reinforce the value of 

complementary online training to support undergraduate 

research students and address the needs of mentors.
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