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Abstract

Career advancement in the social, behavioral, and mental health research fields can be
challenging, particularly for researchers who are women or persons of color. Specialized training
opportunities are needed to support researchers in key areas of career development, yet few
programs exist and even fewer have an established evidence base. The current study describes
the development and testing of the Leadership Training Institute (LTI), a training program designed
to provide knowledge and support for career advancement of diverse researchers. To examine the
effectiveness of the LTI, live and Web-based training delivery modes were compared. Participants
(n= 37) were randomly assigned to receive training in one of three ways: an in-person training
event, a Web-based e-training environment, or a combination of in-person training and e-training.
Results indicate a significant gain in knowledge essential to research career advancement for all
three conditions from pre- to post-training. Further, at 9 months following completion of training,
participants who received both in-person and e-training scored significantly better than e-training
only participants, who scored significantly better than in-person participants. The benefits of
combining live and Web-based delivery modes for career development of researchers are
discussed.

Keywords: E-training, career development, mental health research, leadership training, women
researchers, minority researchers

Introduction
Building a Mental Health Research Career

The path to career advancement and positions of advanced leadership in fields of research is often
marked by roadblocks. For early career researchers, obtaining independent funding (i.e., transitioning
from junior faculty to independent research scientist) is one of the first challenges that must be
surmounted (Chang, Hughes, & Chamberlain, 2008; Kupfer, Hyman, Schatzberg, Pincus, & Reynolds,
2002; Pion & Cordray, 2008; Reynolds, Pilkonis, Kupfer, Dunn, & Pincus, 2007). Similarly, moving from
first independent grant award to second—a transition that impacts both the likelihood of future funding as
well as faculty promotion—represents a second major challenge faced by many mid-career researchers
(Chang, Hughes, & Chamberlain, 2008; Kupfer et al., 2002; NSF, 2004). In addition to achieving these
metrics of career success, researchers must stay up-to-date with shifts in the field, such as an increased
focus on inter-disciplinary and multi-site research (NRC, 2005a; BWF-HHMI, 2004; Zerhouni, 2005).
Unfortunately, despite the years of training completed prior to beginning a research career, many
researchers lack the necessary skills to negotiate these potential barriers to career growth.

Key research career transition points are particularly difficult for early- and mid-career researchers who
are women and/or persons of color because of unique barriers that these groups experience (Donovan et
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al., 2005; NAC, 2001; NSF, 2004). In the past two decades, a growing body of research has identified a
number of common barriers to success reported by researchers and other academic professionals. In
addition to the struggles faced by all early- to mid-career researchers, researchers who are women and/or
persons of color face additional challenges, such as a lack of diverse role models, historical exclusion
from leadership status as a minority, and an insufficient supply of diverse mentors (Turner, Gonzalez, &
Wood, 2008). Without adequate support and specialized training resources, researchers who are women
and/or persons of color are at elevated risk for leaving the research career path (Donovan et al., 2005;
NIMH, 2008; NRC, 2005a; NAC, 2001).

Benefits of Training

Advanced training and mentorship are instrumental to retaining individuals on the research career path
(Jeste et al., 2007; NIMH, 2008; O’Hara et al., 2010). For example, availability of post-doctoral training
and external support for research predicts the successful transition from early career scientist to
independent investigator (Kupfer et al., 2009; Reynolds et al., 2007). Further, contact with mentors—for
practical advice regarding funding (e.g., understanding different grant mechanisms), administering
projects (e.g., managing budgets), and managing career growth (e.g., negotiating salary)—is essential
throughout one’s career (Kupfer et al., 2009; Reynolds et al., 2007). Researchers who receive training
and mentorship in these areas will be at an advantage when navigating key research career transition
points. Furthermore, for researchers who are women or persons of color, additional training that
addresses specific challenges they experience (e.g., access to diverse role models, addressing
institutional stigma) may promote overall career advancement (Shavers, Fagan, & Lawrence, 2005;
Yager, Waitzkin, Parker, & Duran, 2007).

Online and In-person Training

Despite this identified need for training, which has been recognized at the federal level, currently available
training resources have some limitations that impact access (Balon et al., 2011). Advanced professional
training is typically conducted through in-person conferences or research training institutes, but these
opportunities are often perceived as limited in both number and accessibility (e.g., geographic, financial,
and time barriers) (Jeste et al.,, 2007; Li & Atkins, 2005; Watson & Rutledge, 2005). These same
constraints limit the availability of mentors from diverse backgrounds who can participate in the training.
An alternative training model that addresses some of these obstacles is the development of online, Web-
based training programs that target the same key training areas essential to career advancement while
maximizing the likelihood that more researchers will have the opportunity to participate (Ernst, 2008;
Stumpf, McCrimon, & Davis, 2005).

Online education is becoming more widely used for training in a variety of professional fields and the
research literature regarding this training is growing (Githens, Crawford, & Sauer, 2010). Overall,
available studies of online education indicate a “no significant difference” phenomenon (Russell, 1999).
Specifically, multiple studies have shown that learning outcomes (e.g., knowledge gains) are generally
comparable for those enrolled entirely online versus those who participate in face-to-face courses
(Chumley-Jones, Dobbie, & Alford, 2002; Ferguson & DeFelice, 2010; Lapsley et al., 2008; Russell, 1999;
Siebert, Siebert, & Spaulding-Givens, 2006; Feldhaus & Fox, 2004). In fact, several reviews of online and
in-person training for medical professionals (e.g., physicians, dentists, medical students) revealed
equivalent knowledge and skill gains for online and in-person delivery modes (see Chumley-Jones et al.,
2002; Wutoh, Boren, & Balas, 2004; and Cook, Levinson, Garside, Dupras, Erwin, & Montori, 2008).
However, this research has focused on knowledge gains for academically-focused learning (e.g., disorder
etiology, treatment methods, historical and theoretical groundings), with no prior studies comparing online
and in-person training that targets professional career growth and advancement. The primary goal of this
study was to empirically test the effectiveness of three different training modes (i.e., in-person and/or
online) for promoting the acquisition of knowledge essential for career advancement of social, behavioral,
and mental health researchers who are women or persons of color.

Another limitation of the current online education literature is a lack of longitudinal studies evaluating
training delivery modes beyond a simple pre-post comparison. In fact, Cook and colleagues (2008)
identified 63 studies between 1997 and 2007 that compared knowledge gains for health professionals
using online versus non-Internet training. Of these, only one study included a follow-up beyond post-
training assessment (i.e., 6 months post-training) (Bell, 2000). While the research literature consistently
supports online education as better than nothing and equivalent to in-person training for knowledge
acquisition, little is known about whether these gains are maintained over time or whether retention of
information varies by training delivery mode. To address these questions, knowledge gains for each
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group of trainees in this study was gathered over a nine month period following completion of their
training (in-person or online).

Access to specialized training, mentoring, and networking opportunities significantly impact research
career advancement (NIMH, 2008; Kupfer et al., 2009; Reynolds et al., 2007). This paper describes
development of the Leadership Training Institute, a training program designed to provide specialized
resources in each of these areas to help diverse researchers achieve a successful, long-term career in
social, behavioral, and mental health research. The following sections describe the process by which the
LTI training curriculum was developed, the live LTI training event was transformed into a parallel Web-
based training program, and a randomized longitudinal research evaluation comparing training delivery
modes was conducted.

Development of the Leadership Training Institute
Curriculum Development

In recognition of the scope of training needs for research career advancement, the National Institutes of
Health (NIH) instituted a call for research proposals to address the critical training needs of researchers,
in particular those early career researchers who are women and/or persons of color. This call was largely
in response to a growing literature suggesting an area of high need for this group of researchers (NAC,
2001). The Leadership Training Institute (hereafter LTIl) was developed and tested through funding from
two federal contracts awarded in response to this call (see Acknowledgements). Development included a
two-year iterative process beginning with a review of the literature, preliminary program development, a
series of focus group meetings with experts in relevant fields (e.g., psychology, social work, psychiatry),
and full program development based on accumulated input and feedback (see DeRosier & McMillen,
2010 for full details). Through all iterations of development, modifications were continuously implemented
to ensure training topics addressed the fundamental barriers to success for researchers who are women
or persons of color. The final LTI curriculum included a series of 19 courses organized into five training
modules (see Table 1) designed to help researchers establish career goals, address challenges and
opportunities specific to diverse researchers, navigate funding opportunities, build support networks, and
expand their team management and leadership skills.

In-person Training

The LTI was conducted as a four-day intensive workshop led by 16 faculty members (i.e., women and/or
persons of color who were selected based on significant contributions to their scientific field) and attended
by early- to mid-career social, behavioral, and mental health researchers who were women and/or
persons of color. During the live LTI workshop, training was provided through multiple presentation
formats, including lectures, symposia, and experiential exercises. In addition, there was set aside time for
trainees to network with faculty and other trainees as well as meet individually with faculty for one-on-one
consultations.

Online Training

During the course of the live LTI workshop, all faculty presentations were captured via videotape for
digitization, transcription, and editing. Presentations were then translated into online e-courses using 3-C
ISD’s e-training platform (DeRosier, Kameny, & Hehman, 2007, 2010). The e-courses incorporated
synchronized presentation of video, audio, slides, and written transcripts; trainees were able to select the
presentation format that best matched their learning style (e.g., video plus slides, audio only), an online
feature that has been found to significantly increase engagement in e-learning as well as overall training
effectiveness (Chen, 2001; Hobbs, 2002; Villaverde, Godoy, & Amandi, 2006, Walters & Egert, 2000).
The e-training platform also accommodated assistive technologies (e.g., screen readers) for enhanced
accessibility (US DHHS, 2003). The LTI e-courses were self-paced with the ability to stop, restart, and
pause during presentation with information indexed by slide so trainees could easily navigate to any point
in the e-course (Hobbs, 2002). A variety of interactive features were interwoven throughout each e-course
to increase engagement and learning (Chen, 2001; Sun, Tsai, Finger, Chen, & Yeh, 2008), including
periodic brief quizzes and experiential exercises to simulate the in-person experience (e.g., branching
role plays, Q&A audience participation simulations). It was also possible for trainees to download course
materials (MP3 for audio, printable PDFs for slides and transcripts) to extend learning opportunities
beyond the Internet.
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Table 1. Leadership Training Institute Modules
Training Module Topics Covered

Career Path Planning Setting goals and career plans
Knowing your career options
Being a leader when in the minority
Balancing personal and professional priorities

o ) Role of funding in career advancement
Navigating the Funding World

Overview of funding options and sources
Grant review process (with mock reviews)
Conducting general vs. specialized projects

o Challenges and opportunities for women
Navigating the Workplace

Challenges and opportunities for persons of color
Career navigation (e.g., getting hired, negotiating contracts)

Navigating and managing institutional policies
Networking for Success Networking opportunities for different purposes

Peer coaching and mentorship at different career stages

Establishing and managing mentor-mentee relationships
Building Management Skills Developing and maintaining successful teams

Working with research staff

Working across research teams
Personnel and career development

In addition to training materials, the LTI website (www.lti.4researchers.orq) incorporated a number of tools
and resources to address logistical barriers to career advancement that are frequently cited by diverse
researchers, such as limited access to networking opportunities due to geographic distance, few research
collaborators at one’s institution, and insufficient guidance and support from advanced-level researchers
(El-Guebaly & Atkinson, 1996; Johnson et al., 2010; Turner et al., 2008). Table 2 describes the various
Web-based features offered to trainees through the LTI website, including: Ask an Expert, Discussion
Boards, LTI Wiki, and Quick Tips.

Method
Participants

Participants were recruited for this study via faculty referral and advertisements on applicable listservs
(e.g., Society for Research in Child Development member list). Interested individuals submitted an
application, which was reviewed by project staff to determine eligibility. Eligibility requirements included
being: (1) a female and/or a person of color; (2) a researcher in a social, behavioral, or mental health
field; and (3) an early- or mid- career professional (e.g., advanced post doctoral position, assistant or
associate professor). Over 160 researchers applied to participate in the study with 122 meeting all
eligibility criteria. From these applicants, 38 trainees were selected to attain the following sample goals:
(1) geographic representation across the United States, (2) significant diversity across trainees (ethnicity,
race, gender, scientific interests), and (3) high level of commitment to a research career. One selected
individual withdrew prior to study initiation, resulting in a total sample of 37 trainee participants. Table 3
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displays demographic characteristics of the trainee sample. Participants were 79% female and
represented diverse racial/ethnic groups. The sample was evenly divided across early-career and mid-
career level trainees and represented a broad array of research fields.

Table 2. LTI Website Online Training Features

Feature

Ask an Expert

Discussion Boards

What is it?

Text-based discussions
between faculty and trainees

Online forums for sharing
ideas that may then be
threaded by discussion and
organized by topic area

Who uses it?

Trainees view faculty

areas of expertise and
send questions to the

relevant expert

Trainees or faculty
create a post by e-
mailing the discussion
board

Other features?

Responses delivered to
trainee and stored in
searchable archive for all
trainees

RSS reader is used to
subscribe to discussion
board and receive alerts
of new postings

Wiki Web-based platform that Trainees and faculty Index and list of links are
allow for active participation, access the wiki Web available for browsing;
collaboration, and sharing of pages, create new Wiki FAQ page provides
knowledge pages, or edit content support to users

Quick Tips Short (1-4 minute) video Trainees select and Links to content that
clips featuring faculty access by topic, might be of interest (i.e.,
speaking about research contributor, most related Quick Tips, other
interests, personal recently posted, and information from the
experiences, and practical most frequently viewed same faculty member)
advice

Procedures

The primary objective of this study was to compare live and online training delivery modes for knowledge
gains specific to research career development as well as trainee satisfaction. A second objective was to
examine the usability and value of the LTI website. For this project, participants were randomly assigned
to one of three conditions: Live Training Only (LTO; n = 11), Live and Web Combination Training (LWC; n
= 12), and Web Training Only (WTO; n = 14). LTO trainees attended the live LTI workshop, but had no
access to the LTI website during the study period. LWC trainees attended the live LTI (with the LTO
group) and subsequently had access to the LTI website, including online courses and web-based
resources and tools. Finally, WTO trainees did not attend the live LTI, but instead had full access to the
online training courses and web-based resources and tools via the project website.

In addition, following completion of all training modules (in-person or online), trainees in all conditions
participated in coaching sessions with an assigned faculty member. Once every three months, faculty-
trainee pairs met (in person or by phone) for approximately one hour, during which the faculty member
provided the trainee with guidance, feedback, and suggestions regarding career development topics,
such as how to contact a funder, negotiate a workplace contract, prepare a tenure case, or manage a
work-related contract.

As Figure 1 displays, data were collected at multiple time points. During the initial data collection period,
demographic information was collected as well as pre-training knowledge for content covered in the five
training modules. Knowledge was again assessed immediately following completion of the training
modules (in-person or online) as well as at three-, six-, and nine-months post-training. While data were
collected on a parallel schedule for all conditions, data collection with LTO and LWC trainees was initiated
before the WTO group. Several months were needed to convert the live LTI courses into e-courses, such
that the LTI website was launched 3-months following the live LTI workshop. LWC trainees received
access to the LTI website approximately two weeks prior to the 3-month data collection period.
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Table 3. Trainee Participant Characteristics

Characteristic Percent
Gender
Female 79%
Male 21%
Race
Caucasian 33%
Black/African American 43%
American Indian/Alaska Native 7%
Asian 17%
Ethnicity
Hispanic/Latino 24%
Non-Hispanic/Latino 76%
Career Level
Early Career 54%
Mid Career 46%

Field of Research

Social Work 30%
Psychology 26%
Psychiatry 12%
Education 11%
Public Health/Community Medicine 8%
Sociology 8%
Nursing 5%

Table 4. Average Percent Correct for Knowledge Questionnaire at Each Time Point by Study Condition.

Data Collection Time Point

Post- 3 month 6 month 9 month
Study Condition Pre-training training follow-up follow-up follow-up
Live Training Only (LTO) 59% 68% 67% 68% ° 61%°
Web Training Only (WTO) 61% 69% 68% 69% ° 69% °
Live Web Combo (LWC) 66% 70% 73% 80%" 79% "

Note. At 6- and 9-month follow-up, means varied significantly by study condition. Groups with the
different letters were significantly different from one another at that time point.
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Measures

Knowledge evaluation. Trainees completed a knowledge questionnaire at each of the five data collection
time points (pre-training and immediately post-training as well as 3-, 6-, and 9-month post training follow-
up). This questionnaire included 58 questions designed to assess knowledge and understanding of
content covered within the LTI training modules. For example, a question for the NIH funding process was
“How many study sections are there in an integrated review group?” For building better management
skills, an example question was “Which of the following is an example of building organizational support?”
Response formats included multiple-choice, short-answer, and fill-in-the-blank. The full set of items was
administered at each time point, but items and response choices (for multiple-choice items) were varied to
alter presentation across time points. At each time point, the number of correct responses across items
was summed and the percent of questions answered correctly was calculated.

LTI training evaluation. Following completion of all five training modules (in-person or online), trainees in
each study condition completed a questionnaire rating their satisfaction with the content covered within
the modules using a 5 point Likert scale (1=Not satisfied to 5=Highly satisfied). At the final time point,
trainees rated their satisfaction with the post-training coaching sessions (on same scale) as well as the
relevance and applicability of the LTI training program for different types of trainees (1=Strongly disagree
to 4=Strongly agree). Trainees also compared the LTI to other career development programs (1=Much
worse to 5=Much better).

LTI website evaluation. Participants who had access to the LTI website (WTO and LWC groups)
completed an additional questionnaire at the final time point. Using a 5 point Likert scale (1=Not at all to
5=Extremely), trainees rated the quality and usability of the overall LTI website as well as individual LTI
Web resources. LWC trainees also rated (on same scale) the degree to which access to the LTI website
enhanced their overall training experience.

Results
Attrition Analyses

Over the course of the entire project, a total of 12 trainee participants (32%) dropped out of the study.
Chi-square analyses revealed no selective attrition as a function of study condition, race, gender, or
career level. Reasons cited for dropping out included limited time, loss of job or tenure opportunities, and
changing of institutional affiliation during the course of the study.
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Knowledge Analyses

Descriptive analyses were conducted to examine trainees’ mean percent correct scores on the
knowledge questionnaire at each time point by study condition. Table 4 displays these results. Then, a
one-way Analysis of Variance (ANOVA) with study condition as the between-subjects factor was
conducted to test whether these mean percent correct scores varied significantly across study conditions
for any time point. There were no significant differences across groups prior to LTI training, immediately
following LTI training, or at 3-month follow-up. At these time points, trainees demonstrated the same level
of knowledge regardless of study condition. However, significant differences across groups emerged at
the 6-month follow-up (F19=3.72, p<.05) and became more pronounced at the 9-month follow-up
(F2,22=9.05, p<.01). Post-hoc mean comparison tests revealed that, at 6-months following LTI training,
the LWC group demonstrated significantly higher knowledge than the WTO or LTO groups, which were
not significantly different from one another. At 9-months, the LWC group was still significantly higher than
the other two groups, but the LTO group’s knowledge level had dropped, such that this group was now
significantly lower than WTO.

In order to investigate trends in knowledge over time, repeated measures Multivariate Analyses of
Variance (MANOVA) were conducted with time point as the within-subjects repeated factor and study
condition as the between-subjects factor. The first MANOVA examined changes in knowledge from pre-
to post-training to test whether LTI training resulted in significant knowledge acquisition. Findings
revealed a significant time effect (F132) = 23.88, p<.0001) that did not vary significantly across study
conditions. Therefore, trainees in all three study conditions showed significant knowledge gains from
before training to immediately after participating in the LTI training (a 7% gain on average from pre- to
post-training).

Next, a repeated measures MANOVA was conducted to examine retention of knowledge over the course
of the study, i.e., changes in knowledge gains from post-training to 9-month follow-up. Results indicated
retention of knowledge over time varied significantly by study condition (F .2 = 4.75, p< .01). As Figure 2
shows, scores for LTO participants were relatively stable over time, but dropped at 9-months to a level
essentially equivalent to the group’s pre-training level. Scores for WTO participants showed a highly
stable pattern over time with no change in retention level from post-training to 9-month follow-up. Scores
for LWC participants showed an increase from 3- to 6-months that continued to be present at 9-month
follow-up.

LTI Training Evaluation

To examine whether satisfaction with training differed across delivery modes, satisfaction scores were
aggregated across the LTO and LWC study conditions (i.e., because both groups participated in the live
LTI training workshop). ANOVAs revealed no significant difference in post-training satisfaction ratings for
trainees who participated in the live LTI training workshop versus those who participated in LTI online e-
trainings. Each set of trainees reported equivalently high levels of satisfaction with the content covered
within the LTI training modules regardless of delivery mode [live training average satisfaction = 4.24 (SD
= .49) versus e-training average satisfaction = 4.19 (SD = .32)]. In addition, all trainees reported high
satisfaction with the post-training coaching experiences with LTI faculty [live training average satisfaction
= 4.61 (SD = .50) versus e-training average satisfaction = 4.64 (SD = .49)]. However, when asked
whether any LTI faculty member was currently serving as a mentor for the trainee, chi-square analyses
revealed a significant difference across study conditions (X2(2)26.81, p<.05). While 14% of WTO and 42%
of LWC trainees reported having an on-going mentoring relationship with an LTI faculty member, 0% of
LTO trainees reported such a relationship.

At the end of the study (9-month follow-up), trainees rated the degree to which the overall LTI training
program was applicable and relevant for different types of trainees. A one-way ANOVA was conducted to
test whether ratings differed by study condition. As Table 5 displays, trainees in all conditions reported the
LTI was highly relevant and applicable for all researcher sub-groups as well as for researchers more
generally. In fact, 97% of all trainees recommended the LTI for female researchers and 100%
recommended the LTI for researchers who are persons of color. While 100% of all trainees
recommended the LTI for more junior researchers, significant disagreement across groups was present
regarding applicability for more advanced researchers (F(1)=4.80, p<.05). Only 64% of WTO trainees
reported the LTI training program was applicable to more advanced researchers versus 90% of the other
two groups.
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Figure 2. Patterns of Knowledge Scores over Time by Study Condition

When asked whether the LTI was comparable to other career development programs the trainees had
attended, 100% of LWC, 89% of LTO, and 57% of WTO trainees reported the LTI was “better” or “much
better”. The remainder of each group reported the LTI was similar in quality and content to other career
development programs. In addition, 88% of LWC trainees reported that having access to the LTI website
enhanced their overall training experience.

LTI Website Evaluation

For the subset of participants who had access to the LTI website (LWC and WTO), analyses were
conducted to examine ratings of the online tools and features associated with the LTI training program.
Results indicated the e-courses were seen as the most important feature of the website (M = 4.25, SD =
1.1), followed by the Ask-an-Expert feature (M = 3.70, SD = 1.14) and the discussion boards (M = 3.35,
SD = .99). Trainees reported the online tools and features of the LTI website were very easy to use
(M=3.76, SD =.92) and well organized (M=4.06, SD =.99).

Discussion

Researchers face a variety of challenges launching their career and many of the skills needed for
success are not well taught—if at all—during formal academic training (Reynolds et al., 2007; NRC,
2005a; BWF-HHMI, 2004). While training typically focuses on research skills, little attention is given to the
career navigation skills (such as planning, negotiation, and management) needed to successfully
establish and maintain an independent research career. Researchers who are women or persons of color
face additional obstacles, such as lack of similar role models and stereotyping in the workplace, which
further increase the risk that they will leave the research career path (NAC, 2001; NSF, 2004). Over the
past several decades, there has been an alarming decline in the researcher workforce in the social,
behavioral, and mental health fields—both generally and for researchers of diversity more specifically
(Sung, Crowley, Genel, et al., 2003; NRC, 2005b). Without adequate numbers of researchers, our
nation’s ability to move these sciences forward to improve public health is threatened. In response to a
federal call to action, the goal of the current project was to develop and test the Leadership Training
Institute (LTI) to support the career growth of social, behavioral, and mental health researchers who are
women and/or persons of color.
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Table 5. Overall LTI Evaluations by Study Condition

Mean (std)
Area Assessed Lwce LTO WTO
Recommend for any researcher 3.91 (.30) 3.91 (.30) 3.64 (.67)
Recommend for women 3.67 (.49) 3.86 (.23) 3.41 (.63)
Recommend for persons of color 3.79 (.40) 3.86 (.23) 3.86 (.45)
Relevant for more junior career 3.92 (.29) 3.91 (.20) 3.55 (.57)
Relevant for more advanced career 3.58" (.52) 3.36" (.71) 2.50° (.55)

Note. Ratings were made on a 4-point scale from 1=Strongly disagree to 4=Strongly agree.
Columns with the different letters were significantly different from one another for that item.

Through a two-year iterative process of testing and revision with relevant stakeholders, the LTI curriculum
was finalized with training content specifically designed to help diverse researchers: 1) establish career
goals that align with their personal and professional priorities, 2) navigate funding issues, 3) build support
networks for research and career advancement, and 4) expand research team management and
leadership skills. However, traditional in-person training programs can only reach a small number of
researchers and logistical barriers (e.g., travel, time) often limit accessibility. Therefore, in an effort to
increase access to and use of the LTI, both an in-person and a parallel online training program were
developed with the primary objective of examining the relative impact of each delivery mode—alone and
in combination.

This project represents the first attempt to conduct a rigorous, longitudinal evaluation of in-person versus
online training delivery modes for research career development. Overall, findings from this study
underscore the potential value of using the Internet to increase opportunities for diverse researchers to
participate in specialized training and networking to support career advancement. Consistent with past
studies examining online education for professionals (e.g., Chumley-Jones et al., 2002), findings from this
project supported the “no significant difference” phenomenon across delivery modes for knowledge
acquisition as well as trainee satisfaction. In other words, trainees who participated in the LTI training
modules solely via the website demonstrated equivalent knowledge gains from pre- to post-training as did
trainees who participated in the live, in-person LTI workshop. Further, trainees were equally highly
satisfied with their training experience regardless of delivery mode.

Little is known in the research literature about whether these equivalent pre-post knowledge gains are
maintained over time (Cook, 2009). Unlike most prior studies, however, this project extended its follow-up
period to 9-months post-training (online or in-person) in order to examine retention of knowledge gains
over time for each delivery mode. Results revealed that knowledge levels across the three study
conditions began to diverge at six months and continued to reveal more pronounced differences across
groups at nine months following completion of the LTI training modules. Specifically, at nine month follow-
up, trainees who only participated in the live LTI workshop (LTO group) showed a decline in knowledge
gains to essentially the same level as pre-training. In contrast, the group of trainees who only had access
to the LTI via the website (WTO group) maintained their post-training knowledge gains throughout the 9-
month period. These findings suggest that on-going access to online training resources and tools may
play a role in maintaining knowledge gains over the longer term and that, of the two delivery modes,
online training appears to be equally or more effective than in-person training alone.

In contrast to the LTO and WTO groups, results for the combined delivery mode—trainees who both
participated in the live LTI workshop and had on-going access to the LTI website (LWC group)—showed
not just maintenance of knowledge gains, but also enhancement over time. It is important to note that
LWC trainees did not have access to the LTI website until 3-months following the live event and it was at
the 6-month follow-up when the group’s increase in knowledge level occurred. Thus, the combination of
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in-person and online training appeared to be most effective for knowledge gains. Interestingly, the
likelihood a trainee would have an on-going mentoring relationship with an LTI faculty member paralleled
the pattern found for knowledge. None of the LTO trainees had such a relationship at 9-month follow-up,
whereas 14% of WTO did and LWC trainees were most likely (43%) to have an LTI faculty mentor.

It may be that attending the in-person event primed trainees so that they were motivated to take full
advantage of the online resources. And, by providing a way to continue involvement after the live training
event (via e-training materials and online networking tools), access to the LTI website significantly
increased the trainees’ engagement as well as the overall effectiveness of the training program. LWC
trainees clearly saw their training experience as exceptional, with the majority (88%) reporting the LTI was
“much better” than other career development programs. Future research is needed to tease apart the
degree to which these positive effects are due to online access to training resources versus networking
tools for on-going communication with faculty and other trainees.

Overall, findings from this study provide considerable support for the LTI training program as a valuable
and needed resource for diverse researchers. The training content was seen as generally applicable to
any researcher, but also particularly useful for helping researchers who are women or persons of color
more effectively address the career challenges they may face. The training program was also seen as
most relevant for researchers early in their career as they transition to independent research scientist and
tenured faculty. The in-person LTI training experience was significantly enhanced through subsequent
access to the suite of online LTI tools and resources. Further, being able to access training modules,
expert advice, and other career development tools via the LTI website was, in and of itself, a valuable and
effective tool for enhancing outcomes for diverse researchers.

Prior research has repeatedly shown specialized training and networking opportunities to be essential
ingredients for successful career growth and advancement (Nathan, 1998; Pincus et al., 1993; Reynolds
et al., 2007). However, the high costs of travel, scheduling conflicts, and limited availability of in-person
career development programs means that few researchers are actually able to benefit from such
opportunities. By employing web-based technologies to reduce logistical barriers to participation, career
development programs can be broadly disseminated so the number of researchers who participate can
be maximized. Access to online training is a cost-effective way to provide researchers with the key
knowledge and resources (e.g., mentoring, peer support) that positively influence career success. In
effect, retaining diverse researchers on the research career path will translate into better science and
better public health outcomes (Sung et al., 2003; NRC, 2005hb)

Limitations

Several limitations to the current study should be noted. Due to funding parameters, the study included a
small sample size, which limited the power to conduct sub-group statistical analyses. While review of sub-
group means indicated similar findings across sub-groups, it was not possible to test whether findings
differed by gender, race, or career level. Future research utilizing a larger sample size is needed to both
replicate the findings across training delivery modes and to investigate whether these findings vary for
key demographic sub-groups.

As with many longitudinal studies, it was difficult to retain these busy professionals throughout the entire
data collection process (i.e., 9 months past their completion of the training modules). Therefore, attrition
was significant, which further impacted the ability to conduct more detailed statistical analyses. Though
no selective attrition by study condition or demographics was found, anecdotally, it was observed that
individuals with more experience or interest in web-based technologies were more likely to complete their
online surveys on time (for all groups) as well as more readily engage with the online features (for WTO
and LWC groups). It is possible that additional training or help functions may have eased the procedures
for some researchers who were less comfortable with technology.

Generalizability of the research findings for the current study may also be limited. Although the LTI was
well designed for its target population, some of the training content more narrowly focused on barriers to
career success experienced by researchers who are women and/or persons of color, and the participant
sample in this research reflected this more narrow set of trainees. Further empirical testing is needed to
assess the LTI's effectiveness for researchers more generally. At the same time, it should be noted that
many topics addressed in the LTI reflect concerns shared by many researchers, particularly early career
researchers (e.g., finding good mentoring, needing further training in grant writing and professional
leadership skills), and could be applicable across a wide range of research fields (e.g. intervention trials,
prevention health science, social and behavioral health across the lifetime, services economics). Though
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the LTI participants for this study reported the training program was highly applicable to researchers in
general, future research should test this assumption.

Future Directions

Providing career development opportunities via online, e-learning platforms provides a cost-effective,
time-efficient, and effective means to broadly disseminate these valuable resources to as many
researchers as possible. Given the high levels of satisfaction reported by trainees and the positive
benefits of the web-based components, the technology and framework of the online LTI training program
may be a useful reference for future efforts to create online trainings and tools for career development of
professionals more generally. For example, it is likely that any novice researcher (not necessarily just
women and people of color) may benefit from the framework developed for the current project. However,
in the literature on web-based professional training, little is known as to whether trainee satisfaction and
positive changes in knowledge translate into substantive changes in practice or career progress (Cook,
2009). An important area for future research is to investigate the degree to which online career
development training programs, such as the LTI, result in demonstrable growth and advancement in key
career-related outcomes. Further exploration of the impact of training on career outcomes would also
benefit from inclusion of a no-training condition control group in order to examine the impact of time (i.e.,
natural career development) on these outcomes,
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