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ABSTRACT

KEYWORDS

The purpose of our study was to assess how an academic health
center (AHC) mentor academy program aﬀected mentor competence and optimized the mentor–mentee relationship. Mixed
methods were used to assess the eﬀectiveness of an AHC
mentor program at a clinical translational science institute
(CTSI). Twenty biomedical research faculty mentors took a validated survey and submitted reﬂective writings to discover if
they corroborated or refuted statistically signiﬁcant survey
results. There was a signiﬁcant improvement in participants’
conﬁdence of mentor skills, integral mentoring quality, and
the extent to which they fulﬁll mentees’ expectations. Males
provided constructive feedback and helped mentees develop
goal strategies more often compared to females. Reﬂective
writings supported these ﬁndings yet refuted two survey ﬁndings. The use of a mixed methods approach oﬀers novel insight
into how mentoring programs beneﬁt translational research
mentoring capacity building and raises questions about the
sole use of surveys as evidence of program eﬀectiveness.

Mixed methods; mentor
academy; mentoring
competency; faculty
development; research
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Introduction
Eﬀective mentoring is critical to the success of early-career biomedical research
faculty and to mid-career investigator continued success. Strong mentorship
has been linked to enhanced mentee productivity, self-eﬃcacy, and career
satisfaction (Morzinski, 2005; Niehoﬀ, Chenoweth, & Rutti, 2005). Mentoring is
typically learned by example, trial and error and peer observation. As a result,
mentor capabilities may be highly variable.
Increasingly, mentor training programs have been implemented to enhance
the skills, which can promote best mentor practice. Despite the progress made
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toward more formal mentor training at several academic health centers (AHCs),
these programs have not demonstrated the rigor of instruction and assessment characteristic of competency-based and practice-centered health
sciences education. In the absence of accepted standards that govern mentor
preparation and what they are designed to achieve, claims of the mentoring
eﬀect have been largely based on testimonials and opinions (Morzinski, 2005).

Literature review
Academic health center (AHC) mentor programs are in their nascence, having only
been existence for less than a decade. In 2010, faculty from ﬁve clinical translational science awards (CTSAs) adapted a curriculum to train translational research
mentors (Niehoﬀ et al., 2005; Pfund et al., 2014). Based on the Entering Mentoring
seminar, the primary goal of this program was to provide resources for, and a
forum, to discuss mentoring among colleagues. Following participation, seminar
attendees reported that they were more likely to discuss mentee expectations,
explore multicultural diﬀerences and seek peer feedback. Later, participants
developed a curriculum focused on six mentoring competencies: (a) maintaining
eﬀective communication, (b) aligning expectations, (c) assessing understanding,
(d) addressing diversity, (e) fostering independence, and (f) promoting professional development. The curriculum, designed to provide active learning with the
use of small groups, reﬂection on case studies and performance activities, was
tested in a randomized, controlled trial with 283 mentor–mentee pairs from 16
academic institutions. Of the participants, 88% were highly satisﬁed with the
training and 90% recommended it to a peer researcher. Given its success,
researchers felt the program could become a national model (Pfund et al., 2014).
Our study is grounded by Kram (1983), Kram & Isabella (1985) mentoring
theory. Based on her theory, both the mentor and mentee may signiﬁcantly
beneﬁt from training during the ﬁrst two phases of mentoring, initiation and
cultivation. Thus, developing a professional mentoring program that aims to
enhance early-stage mentoring is important. Moreover, to better understand
how well this type of mentoring program meets the needs of mentors and
mentees, evaluating its eﬀectiveness is warranted.
The process of becoming a mentoring is diﬀerent from other types of
training experiences. While the development requires both training and socialization, according to Bozeman and Feeney (2007), the transmission of career
knowledge and social capital, must also include communication and support
to foster professional and personal development. Thus, a professional mentoring development program should help mentors build solid mentoring skills
and while also cultivating healthy mentor–mentee relationships. Such a program must also be designed with the notion of providing mentoring activities
that meet participants’ professional development needs and expectation.
Using this theoretical perspective, we focused on the improvement of mentor’s
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mentoring skills, and mentor–mentee communication and relationships, as
well as the level of meeting mentors’ expectations.
Empirical support for mentor training has emerged only recently (Martina, Mutrie,
Ward, & Lewis, 2014). Successful training programs require systematic evaluation.
Evaluation studies can provide information about the eﬀectiveness of mentoring
training programs and feedback regarding how well the training addresses program
goals. For example, researchers who conduct evaluation studies have addressed
concerns among institutional stakeholder and funding agencies who ask if resources
are allocated appropriately (Pfund, Pribbenow, Branchaw, Lauﬀer, & Handelsman,
2006; Meagher, Taylor, Probsﬁeld, & Fleming 2011). Although there are a variety of
programmatic aspects (e.g. individual, environmental, outcome- and processoriented, objective and subjective) that can be explored, the scope of evaluations
is generally determined by the evaluator and stakeholders. Since individual and
environmental factors are essential to the success of the collaboration and to a
mentoring evaluation model (Pfund et al., 2006), Meagher, Taylor, Probsﬁeld, and
Fleming (2011) proposed using objective and subjective measures to assess the
program outcomes and mentor achievement.
Recently, researchers of evaluation studies showed that mentor training
programs have a positive impact on practice (Feldman et al., 2012; Pfund et
al., 2006). Feldman et al. (2012) reported that two-thirds of participants, who
completed the Mentor Development Program training at the University of
California, San Francisco from 2007 to 2009, successfully applied the knowledge,
attitudes, and skills to their mentoring (Feldman et al., 2012). Likewise, Pfund et
al. (2006) found that mentors in their training program were more likely to
discuss expectations with their mentees, consider diversity, and discuss mentoring with other faculty members. Similarly, mentors who participated in the
Research Mentor Training sessions from 39 diﬀerent institutions were found to
be highly eﬀective facilitators while guiding discussions (Pfund et al., 2015). They
tended to be more reﬂective about and improve their research mentoring
practices after training (Pfund et al., 2015). Researchers have shown that the
mentor academy training programs generally have a positive impact on the
participants’ beliefs. The majority (95%) of participants reported that training
opportunities helped them to become a better mentor (Pfund et al., 2015). The
mentors suggested that they experienced signiﬁcant learning gains following
formative feedback and that their ability to focus on their mentoring goals was
enhanced (Meagher et al., 2011). Pfund et al. (2013) observed that the mentor
academy training resulted in high satisfaction and self-reported skill improvement among clinical and translational research mentors. Furthermore, mentees’
responses echoed previous arguments by Pfund et al. (2015). Mentees reported
having high satisfaction and signiﬁcant conﬁdence with the mentors who
participated in mentor training. Mentees conveyed that mentors who participated in the training were more available and interested in them as individuals,
and aﬀorded greater independence (Pfund et al., 2013).
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These ﬁndings demonstrated that mentor training engenders increased mentor
conﬁdence and perceived improvement in mentoring skills. However, as mentor
educational programs among the CTSAs proliferate, the need for continuous and
novel evaluation approaches become even more crucial. For example, it is unknown
whether mentor training outcomes diﬀer due to characteristics of the attendees. In
addition, ﬁndings related to qualitative assessment approaches, which may contextualize data obtained from quantitative methods have not been previously
reported. The purpose of our study was to assess how an AHC mentor academy
program aﬀected mentor competence and optimized mentor–mentee relationships. We used a quantitative-qualitative sequential explanatory mixed method
approach to evaluate the outcomes of a CTSI’s Mentor Academy at a Research I
institution located in the Southeastern United States. First, we examined if there
were signiﬁcant pre-test/post-test changes and then used MANOVA with follow-up
procedures to determine if there were diﬀerences by gender and academic rank.
Next, using qualitative methods, we analyzed participants’ reﬂective writings to
discover if they corroborated or refuted statistically signiﬁcant survey results.

Methods
The mentor academy program
The Mentor Academy, a semester-length, 16-week program, consisted of eight
group meetings. Seminar activities were designed to ensure participant: (a)
attainment of the six mentoring competencies described above, (b) understanding of research ethics, and (c) development of individual mentoring
philosophy. The aim of the Mentor Academy was to optimize mentor–mentee
relationships and promote the highest integrity in research. The program was
designed to support faculty development of eﬀective mentoring practices and
to cultivate a network of master mentors at the university. Participants who
expressed interest in learning about mentoring sought enrollment in the
academy. Eligibility for program entry was based on applicant engagement
in biomedical research and actively mentoring early career investigators.

Data collection and instruments
Our study was approved by the university’s Institutional Review Board (IRB #2015U-1302). Both quantitative and qualitative data were collected via the professional
version of SurveyMonkey. For quantitative data collection, participants completed
the Mentor Competency Assessment (MCA) before and immediately after completing the program (Abedin, Rebello, Richards, & Pincus, 2013; Center for the
Improvement of Mentored Experience in Research, 2016). The MCA, developed in
2010, is widely used to evaluate mentoring competency (Center for the
Improvement of Mentored Experience in Research, 2016). The MCA is a validated
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instrument that uses a 7-point Likert-style where [1] = not at all skilled to
[7] = extremely skilled, and [4] = moderately skilled, across 26 items and six
subscales that assess aspects of mentoring competency: communication, expectations, understanding, independence, diversity, and professional development
(Fleming et al., 2013). Researchers reported that the MCA has high reliability: α >
.90 (Fleming et al., 2013) and construct validity as RMSEA = .069, CFI = .85, TLI = .83,
which suggests adequate validity (Fleming et al., 2013).
We also collected data regarding participants’: (a) professional background (e.
g. title, degree, and research focus), (b) mentoring experience and training (e.g.
trainees’ level, years of research mentoring experience, experience of mentor
training) and (c) demographics (e.g. gender, age, and race) (Center for the
Improvement of Mentored Experience in Research, 2016). In addition, participants rated the overall quality of their mentoring and the extent to which they
felt they were currently meeting their mentees’ expectations. Data from these
questions were used to run the comparative analyses. One week prior to
beginning the program, participants were invited to take the pre-test survey.
After the last day of training, participants were invited to complete the post-test.
Qualitative data were collected through reﬂective writings. Participants were
invited to answer reﬂective writing prompts via SurveyMonkey at speciﬁed points
during the Mentor Academy program. They were asked to describe their perspectives about the training experiences, for example, ‘What did you learn about your
own communication style and how will this inform your future interactions with
mentees?’ Before completing the reﬂective question, participants were instructed
to reﬂect on the related-discussion they experienced at the most recent Mentor
Academy session and write at least 500 words for each prompt.

Data analysis
Quantitative data analysis
Based on the research purpose, we asked: (a) if there were statistically signiﬁcant diﬀerences between the pre-test and post-test scores, and (b) if there
were statistically signiﬁcant diﬀerences in the pre-test/post-test score changes
by gender and rank. SPSS 24.0 was used to run the data analyses. First, data
distribution was tested using the Kolmogorov–Smirnov test. Data that were
normally distributed were analyzed using the paired-samples t-test. The
Wilcoxon signed ranks test was used for non-normally distributed data. To
answer the ﬁrst research question, paired-samples comparison analyses were
conducted. To answer the second research question, MANOVA and follow-up
analyses with the Wilcoxon test was used to explore diﬀerences by gender
(male and female) and rank (assistant, associate, and professor). For all quantitative analyses, the signiﬁcance level was set as α = .05.
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Qualitative data analysis
A professor and graduate student, trained in qualitative research, independently
read the participants’ reﬂective writing prompts and met to discuss their initial
impressions. They used line-by-line coding and analyzed the text to locate
excerpts that supported or refuted the statistically signiﬁcant ﬁndings. Selected
excerpts were compared, and the process continued until satisfactory agreement
was reached. Attention to credibility, transferability, and conﬁrmability facilitated
establishing trustworthiness. Credibility, conﬁdence in the truth of the ﬁndings,
was achieved through triangulation and peer debrieﬁng. Triangulation was
accomplished by (a) using two analysts; (b) reviewing reﬂective writings; (c)
using qualitative analytical tools including line by line coding and peer debrieﬁng
to ensure the accuracy of interpretations. Transferability, the degree to which
results of qualitative research can be transferred to other contexts or settings,
was addressed by using the same cohort group in the analysis (Lincoln & Guba,
1985). Conﬁrmability was achieved by engaging more than one person in
analyzing the data. Validation of the analysis was enhanced by the presence of
two experienced qualitative researchers (Creswell & Guetterman, 2019).

Results
Sample description
Eight females (40%) and 12 males (60%); 18 White (90%), two minority (10%),
one Black and one Asian were the participants. Ages ranged from 33 to 67.
Four (20%) were assistant professors, nine (45%) associate professors, seven
(35%) professors, 12 (60%) held a PhD or master’s degree, three (15%) a
professional degree, while ﬁve (25%) held both PhD or master’s, and professional degree. Participant research included behavioral, clinical, community
engagement, educational, basic science, theoretical or translational foci. The
trainees they mentored included junior faculty, post-doctoral fellows, clinical
fellows, K and T awardees, undergraduate, high school students, graduate, and
professional students. Their formal mentoring experience ranged from seven
to more than 20 years.

Pre-test and post-test comparative analysis results
For assessment of mentor competency and based on the suggestion from
previous researchers, data analyses were conducted for overall mean score, the
six MCA constructs, and for each of the 26 speciﬁc skills (items) (Pfund et al.,
2014). Overall, before mentor training, participants overall mean score across
all six constructs and all 26 speciﬁc skills was above ‘moderately skilled’ (M >
4.00) for, except for the pre-test sub-question 9–5 (‘Employing strategies to
improve communication with mentees,’ M = 3.90). As shown in Tables 1 and 2,
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Table 1. Descriptive statistics and paired-samples comparison statistics by all items and
subscales (n = 20).
Pre-test
Post-test t (or Z)p#Question
Content
mean (SD) mean (SD) statistic value
9. Please rate how skilled you feel you are in each of the following areas: (Think about your skill generally,
with all your mentees. Please only choose ‘not applicable’ (NA) when a skill cannot be applied to any of
your mentees.)
9-overall-meand
9-sub1b
9-sub2a
9-sub3b
9-sub4d
9-sub5d
9-sub6d
10a
11a

Mean score of the 26 items
Communication
Expectations
Understanding
Independence
Diversity
Professional development
Currently, how would you rate the overall
quality of your mentoring?
To what extent do you feel that you are
currently meeting your mentees’
expectations?

4.29
4.44
4.51
4.25
4.39
4.65
4.58
4.80

(1.06)
(.97)
(1.11)
(1.27)
(1.27)
(1.20)
(1.16)
(.77)

4.80 (.62)

5.20
5.15
5.28
5.11
5.48
5.05
5.23
5.45

(.66)
(.70)
(.61)
(.87)
(.60)
(1.11)
(.69)
(.61)

5.30 (.57)

−5.33
−4.41
−3.31f
−3.00
−3.91
−2.23f
−3.13f
−2.97f

<.001*
<.001*
.001*
.008*
.001*
.026*
.002*
.003*

−2.89f

.004*

a, b, c, d, and e denote the number of participants who provided data for each item, a = 20, b = 19, c = 18, d =
17, and e = 16;
f denotes the items were analyzed by paired-samples Wilcoxon signed ranks test, reported by the
Wilcoxon Z-statistic, while others were analyzed by paired-samples t-test, reported by the t-statistic;
*denotes p < .05.

paired-samples test results showed statistically signiﬁcant increases on the
mean scores for all of the six constructs and for and 22 out of 26 speciﬁc skills.
The overall mentoring skills mean score was signiﬁcantly higher in the posttest compared to the pre-test (5.20 versus 4.29, p< .001, see Table 1).
In addition, for the question, ‘How would you rate the overall quality of your
mentoring?’ there was a statistically signiﬁcant increase from pre-test (M =
4.80) to post-test (M = 5.45) (p = .003). For the question ‘to what extent do you
feel that you are currently meeting your mentees’ expectations?’ there was a
statistically signiﬁcant diﬀerence between pre-test and post-test (5.30 versus
4.80, p= .004) (See Table 1).

Multivariate analysis results
To assess if there were statistically signiﬁcant diﬀerences in the pre-test/posttest score changes by gender and rank, multivariate analyses were conducted
for overall mean score, the six MCA constructs, and for each item. On four of
the 26 items, the signiﬁcant gender eﬀects or rank eﬀects were observed,
while no signiﬁcant gender or rank eﬀects were observed on other items,
overall mean score, or the six sub-scale scores.
Gender eﬀects
There were statistically signiﬁcant gender × time interactions on sub-questions
9-2 (How skilled do you feel you are in providing constructive feedback? p= .003)
and (How skilled do you feel you are in helping mentees develop strategies to

116

L. S. BEHAR-HORENSTEIN ET AL.

Table 2. Descriptive statistics and paired-samples comparison statistics for speciﬁc items (n = 20).
Pre-test
Post-test t (or Z)#Item
Content
mean (SD) mean (SD) statistic p-value
9. Please rate how skilled you feel you are in each of the following areas: (Think about your skill generally,
with all your mentees. Please only choose ‘not applicable’ (NA) when a skill cannot be applied to any of
your mentees.)
4.75 (1.29) 5.45 (.83)
−3.62
.002*
9-1a Active listening
4.30 (.98) 5.20 (.89)
−4.16
.001*
9-2a Providing constructive feedback
5.10 (1.07) 5.70 (.80)
−2.19e
.028*
9-3a Establishing a relationship based on trust
a
Identifying and accommodating diﬀerent communication 4.30 (1.34) 4.65 (1.09) −1.32
.201
9-4
styles
3.90 (1.17) 4.90 (.97)
−3.45
.003*
9-5a Employing strategies to improve communication with
mentees
b
Coordinating eﬀectively with your mentees’ other
4.32 (1.29) 5.00 (1.37) −2.23
.038*
9-6
mentors
.007*
9-7a Working with mentees to set clear expectations of the 4.35 (1.31) 5.20 (1.01) −3.00
mentoring relationship
a
Aligning your expectations with your mentees
4.50 (1.32) 5.05 (.83)
−1.93
.069
9-8
.003*
9-9a Considering how personal and professional diﬀerences 4.45 (1.19) 5.15 (1.04) −2.95e
may impact expectations
4.80 (1.36) 5.60 (.60)
−2.44e
.015*
9-10a Working with mentees to set research goals
4.45 (1.23) 5.40 (.75)
−3.44
.003*
9-11a Helping mentees develop strategies to meet goals
b
4.11 (1.49) 4.95 (.91)
−2.39
.028*
9-12 Accurately estimating your mentees’ level of scientiﬁc
knowledge
.014*
9-13a Accurately estimating your mentees’ ability to conduct 4.25 (1.37) 5.15 (1.04) −2.71
research
a
e
4.40 (1.19) 5.30 (1.03) −2.85
.004*
9-14 Employing strategies to enhance your mentees’
knowledge and abilities
4.30 (1.17) 5.20 (.77)
−3.60
.002*
9-15a Motivating your mentees
4.56 (1.38) 5.67 (.69)
−2.83e
.005*
9-16c Building mentees’ conﬁdence
a
4.25 (1.52) 5.25 (.85)
−3.01
.007*
9-17 Stimulating your mentees’ creativity
−2.65e
.008*
9-18a Acknowledging your mentees’ professional contributions 5.15 (1.42) 5.95 (.69)
4.33 (1.28) 5.56 (.78)
−4.11
.001*
9-19c Negotiating a path to professional independence with
your mentees
.010*
9-20a Considering the biases and prejudices you bring to the 4.35 (1.31) 4.95 (1.10) −2.85
mentor/mentee relationship
.317
9-21a Working eﬀectively with mentees whose personal
4.95 (1.28) 5.15 (1.23) −1.00e
background is diﬀerent from your own (age, race,
gender, class, region, culture, religion, family
composition etc.)
9-22a Helping your mentees network eﬀectively
4.60 (1.67) 5.15 (1.09) −1.81
.086
a
4.60 (1.39) 5.45 (.69)
−2.41e
.016*
9-23 Helping your mentees set career goals
a
.004*
9-24 Helping your mentees balance work with their personal 4.30 (1.30) 4.90 (1.17) −3.27
life
4.80 (1.11) 5.35 (.88)
−2.30e
.022*
9-25a Understanding your impact as a role model
a
9-26 Helping your mentees acquire resources (e.g. grants, etc) 4.60 (1.35) 5.30 (1.03) −4.27 <.001*
a, b, c, and d denote the number of participants who provided data for each item, a = 20, b = 19, c = 18, and d = 16;
e denotes items were analyzed by paired-samples Wilcoxon signed ranks test, reported by the Wilcoxon
Z-statistic, while others were analyzed by paired-samples t-test, reported by the t-statistic;
*denotes p < .05.

meet goals? p= .022). Speciﬁcally, compared to females, males showed greater
increases in their ability to provide constructive feedback (see Tables 3 and 4).
The eﬀect sizes were generally acceptable. Some of the signiﬁcant results were
at a high level (> .50). For several signiﬁcant results, the eﬀect sizes were
considered at a medium level (>.30 and <.50). For non-signiﬁcant results, the
eﬀect sizes were low (< .30). (see Table 3).
In their reﬂective writings compared to females, males reported more
frequently that their ability to help mentees develop the strategies to
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meet goals improved (see Tables 3 and 4). Seven males described the
strategies they thought about using or used to help mentees realize goals.
After learning about communication styles, Edward felt better prepared to
clearly convey his expectations and research requirements to mentees.
Glenn assumed that showing respect for mentees’ unique communication
preferences would enhance their productivity. Subsequently, he decided
to align assignments in accordance with their styles. Jeremy planned to
develop a well-formulated agenda before meeting with his mentees.
Scott, Glenn, Edward, and Andrew stressed the necessity of clarifying
mentor and mentee expectations at the beginning of the relationship.
They called for periodic review of those agreements to ensure that both
mentors and mentees were working towards those expectations. Andrew
asserted that verbalizing shared expectations would push towards ‘tailor
[ing] expectations’ that conformed to ‘mentee career aspirations.’ Two
professors described their intention to share feedback during annual evaluations. Russell planned to point out successful, suboptimal and poor
outcomes during the past year and articulate research plans for the next
period, while Jerry planned to keep mentees aware if they were or were
not meeting his expectations.
During the mentor academy, Jeremy implemented a new strategy
aimed at clarifying mutually perceived expectations. He asked mentees
to come prepared with responses to the following issues at their ﬁrst
meeting: (a) the scientiﬁc developments they expected to achieve during
experiences in his laboratory, (b) expectations regarding their professional
growth, (c) other developments they hoped to achieve, and (d) their
expectations of him. Simultaneously he arrived at the same meeting with
information regarding (a) the scientiﬁc abilities he expected students to
develop, (b) the professional development he expected, and (c) logistical
expectations (e.g. amount of time spent in and outside the lab). He opined
that such an approach would ensure the likelihood of solidifying a clear
understanding of the relationship and ‘preemptively address any negative
components’ that might arise in the future.
Rank eﬀects
There were statistically signiﬁcant the interaction eﬀects between time and
rank for the sub-questions 9-7 (How skilled do you feel you are in working
with mentees to set clear expectations of the mentoring relationship? p=
.036) and 9-26 (How skilled do you feel you are in helping your mentees
acquire resources? Consistent with the quantitative ﬁndings, p= .036).
Associate professors showed signiﬁcant increases in their ability to set

2

Wilk’s Lambda
.257

.990

.623

.986

Wilk’s Lambda
.638

2

.255
.439
.967

p-value (partial η )
.014*
(.362)
.662
(.014)
.036*
(.377)
.933
(.010)

Q9-7b

.806

.937

.680

Wilk’s Lambda
.509

2

.822
.851
.982

p-value (partial η )
.002*
(.491)
.022*
(.320)
.633
(.063)
.220
(.194)

Q9-11c

.965

.623

.942

Wilk’s Lambda
.412

.377
.097
.511

p-value (partial η2)
.001*
(.588)
.368
(.058)
.036*
(.377)
.779
(.035)

Q9-26d

a denotes Q9-2: how skilled you feel you are in providing constructive feedback;
b denotes Q9-7: how skilled you feel you are in working with mentees to set clear expectations of the mentoring relationship;
c denotes Q9-11: how skilled you feel you are in helping mentees develop strategies to meet goals;
d denotes Q9-26: how skilled you feel you are in helping your mentees acquire resources;
e denotes that since no signiﬁcant eﬀect of interaction of time by rank, the signiﬁcance of time by gender by rank was contributed by the signiﬁcant eﬀect of interaction of time
by gender;
*denotes p< .05.

Source
Time

p-value (partial η )
.000*
(.743)
Time × Gender
.519
.003*
(.481)
Time × Rank
.859
.345
(.141)
Time × Gender × Rank
.489
.007e
(.511)
Between-subjects eﬀects test signiﬁcance (p-value)
Gender
.372
Rank
.248
Gender × Rank
.710

Q9-2a

Table 3. Multivariate Analysis of Variance (MANOVA) of gender eﬀect and rank eﬀect on mentoring behaviors (n = 20).
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Table 4. Wilcoxon analyses of gender eﬀect on providing constructive feedback and developing strategies (n = 20).
Q9-2a

Measure
Estimated marginal means
Grand mean
Gender
Time
Gender × Time

Gender-control paired-samples
comparison (p-values of Wilcoxon test
of pre-post change)

Group

Q9-11b

Male
Female
Pre-test
Post-test
Male: Pre-test
Male: Post-test
Female: Pre-test
Female: Post-test

Marginal mean (SD)
4.686 (.220)
4.956 (.244)
4.482 (.325)
4.690 (.330)
4.889 (.298)
5.222 (.302)
4.173 (.242)
4.403 (.318)
5.198 (.227)
5.510 (.211)
3.679 (.357)
3.750 (.469)
5.286 (.336)
5.631 (.311)
4.667 (.326)
5.056 (.429)
5.111 (.307)
5.389 (.285)

Male-only
Female-only

p-value (n)
.007* (12)
.011* (12)
.180 (8)
.157 (8)

a denotes Q9-2: how skilled you feel you are in providing constructive feedback;
b denotes Q9-11: how skilled you feel you are in helping mentees develop strategies to meet goals;
*denotes p< .05.

Table 5. Wilcoxon analyses of rank eﬀect on the skills of setting clear expectations and
acquiring resources (n = 20).
Measure
Estimated marginal means
Grand mean
Rank
Time
Rank × Time

Rank-control paired-samples comparison
(p-values of Wilcoxon test of pre-post change)

Group

Q9-7a

Q9-26b

Assistant prof.
Associate prof.
Professor
Pre-test
Post-test
Assistant prof.: Pre-test
Assistant prof.: Post-test
Associate prof.: Pre-test
Associate prof.: Post-test
Professor: pre-test
Professor: post-test

Marginal Mean (SD)
4.765 (.299) 4.764 (.289)
4.500 (.648) 3.833 (.626)
4.857 (.450) 4.875 (.435)
4.938 (.428) 5.583 (.414)
4.333 (.377) 4.373 (.337)
5.196 (.289) 5.155 (.262)
4.000 (.816) 3.333 (.730)
5.000 (.626) 4.333 (.568)
4.000 (.567) 4.286 (.507)
5.714 (.435) 5.464 (.394)
5.000 (.540) 5.500 (.483)
4.875 (.414) 5.667 (.376)

Assistant prof.–only
Associate prof – only
Professor-only

p-value (n)
.102* (4)
.016* (9)
.655 (7)

.046* (4)
.014* (9)
.564 (7)

a denotes Q9-7: how skilled you feel you are in working with mentees to set clear expectations of the
mentoring relationship;
b denotes Q9-26: how skilled you feel you are in helping your mentees acquire resources;
*denotes p< .05.

clear expectations for mentees, while assistant professors showed marginal
increases, and professors showed small decreases (see Tables 3 and 5).
Also, assistant and associate professors showed larger increases in perceived
ability to help mentees acquire resources compared to professors. However,
the qualitative ﬁndings oﬀer more nuanced insights into these issues. For
example, four professors discussed their desire to become more intentional
in setting expectations and to ensure alignment between mentees’ verbalized
career goals and those as determined by their individual development plans.
Anna identiﬁed plans for developing mutually agreeable milestones and
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consequences for not meeting them. Similarly, Bradley decided it was crucial
to use results culled from the individual development plan (IDP) and discuss
‘my expectations’ with mentees. Denise intended to talk with mentees at the
outset regarding where they saw themselves in the future so that she could
ensure career choices aligned with their perceptions as determined by their
IDPs. Jerry planned to encourage his mentees to prepare open-ended questions prior to schedule meetings. Also, the qualitative ﬁndings neither supported nor refuted the associate professors’ reports of signiﬁcant improvement
in their ability to set clear expectations.
Assistant and associate professors felt their ability to help mentees acquire
resources improved more than professors after attending the academy (see
Tables 3 and 5). No qualitative excerpts corroborated or negated this ﬁnding.
We suggest that the ﬁnding of professors reporting statistically signiﬁcant less
change may have occurred because they had signiﬁcantly higher pre-test
ratings of this skill, likely based on their years of experience.

Discussion
The ﬁndings of our study showed signiﬁcant improvement in participants’
ratings of mentor skills, overall mentoring quality, and extent to which they
currently meet mentees’ expectations. In general, the increases in mentoring
ability and conﬁdence in our participants are of greater magnitude than those
reported by Pfund et al. (2006, 2014) and colleagues, perhaps because their
pre-test ratings tended to be higher than those observed in our study.
Compared to females, males’ ratings of providing constructive feedback and
helping mentees develop strategies to meet goals improved signiﬁcantly.
Reﬂective writings supported these ﬁndings.
We also observed diﬀerences in outcome based on rank. Associate professors
reported a signiﬁcantly improved ability to set clear expectations for mentees
compared to assistant professors, while professors felt this mentoring skill
decreased. Qualitative evidence belied this ﬁnding, in part, as we found several
examples of professors who described their desire to become more intentional
in setting expectations and to ensure alignment between mentees’ verbalized
career goals and those as determined by their IDPs. It is possible that professors
developed increased intention to set clear expectations, as suggested by the
qualitative ﬁndings, but this was not necessarily accompanied by increased
conﬁdence in their ability to do so. Notably, their ability to set expectations
was already considerably higher on the pre-test assessment compared to assistant and associate professors. Both assistant and associate professors felt their
ability to help mentees acquire resources improved more than professors.
Qualitative evidence neither supported nor disconﬁrmed this ﬁnding.
Previous researchers of mentoring within the ﬁelds of academy, business, and
military indicated the importance of mentor traits, such as the mentor’s gender
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and rank (Smith, Howard, & Harrington, 2005). In our study, the ﬁndings suggested gender and rank eﬀects in mentor improvement. The results suggested
the mentoring program could provide speciﬁc developmental strategies to mentors that are aligned with diﬀerent traits. For example, we found that early career
mentors (e.g. assistant and association professors) improved more on mentoring
competency compared to professors and thus, acquired greater beneﬁts from the
program. Mentoring programs in other ﬁelds also could use these ﬁndings to (a)
provide speciﬁc developmental plans based on diﬀerent mentor’s traits and, (b)
encourage early career mentors to participate in mentoring development programs. Engagement in mentor development holds potential beneﬁts for both
mentors and mentees, as well as the organization. In our study, we did not directly
assess the impact on mentor training on the mentor-mentee may relationship. As
suggested by Kram (1983); Kram & Isabella (1985), future researchers should
explore how a professional mentoring program enhances early-stage mentoring.
Future researchers should consider using larger sample sizes. Also, the apriori
power analysis should be conducted beforehand to determine the sample size
and to increase the generalizability of research ﬁndings.
Despite well-documented beneﬁts, little is known about how mentor academy programs impact participants (Silet, Asquith, & Fleming, 2010). Lacking
from the ﬁeld are studies describing the simultaneous use of qualitative and
quantitative research which may oﬀer insight into how mentoring programs
build institutional mentor capacity. The immediate application of new knowledge is not always the case, as participants might be unprepared to use new
concepts and ideas until they have more fully internalized them. Providing
participants with opportunities to bridge factual and conceptual knowledge
with practical implementation may beneﬁt future participants.
As individuals learn new skills, there is an inherent drive to assimilate new
information into action. However, the pace at which individuals accommodate
and faithfully use new knowledge is variable. Therefore, if procedures for
bridging new and existing knowledge are not present in the program, it is
unlikely that participants will fully enact new learning into action while
enrolled in the program.
Previously, researchers have shown that reﬂective writing: (a) provides an
awareness of and feelings about participants’ experiences and strategies used
while learning about mentoring, (b) deepens understanding about the potential
meaningfulness of information participants obtained, and (c) guides how new
ideas can be implemented (e.g. Behar-Horenstein & Zhang, 2018; Gibbs, 1988;
Isaac, Kaatz, Lee, & Carnes, 2012; Mezirow, 1990). Since engaging in thinking,
talking, or reading about new knowledge is likely insuﬃcient to evoke change
(Thorpe, 2004), reﬂective writing provides a mechanism to oﬀer feedback about
the eﬀectiveness of learning activities. When used as a formative assessment, the
analysis of these writings can foster knowledge growth and attitudinal change
among participants (Boud & Middleton, 2003; Lave & Wenger, 1991; Moon, 1999;
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Schön, 1987) and provides insight into if and how participants integrated new and
existing knowledge (Bailey, Saparito, Kressel, Christensen, & Hooijberg, 1997; Bain,
Mills, Ballantyne, & Packer, 2002; Wagner, 1999). Despite the potential for reﬂective writing to catalyze assimilation of new knowledge and skills, it remains
unclear whether and when participants will enact changes after the program
has ended. Without program and instructor support, trying to enact newly learned
skills is likely to be more challenging. Moreover, without the structure provided by
class meetings the sense of urgency to implement will likely lessen as participants’
time and energy is subsumed by other responsibilities.
To promote participant enactment of newly learned information and skills,
mentor program developers are encouraged to implement experiential learning activities. These activities may include using new information and strategies while enrolled and reporting on the impact of that activity. Other activities
that could deepen the appreciation of the impact of diverse communication
styles are recommended. For example, analyzing the interactions between
people with diverse communication styles across speciﬁc circumstances
could highlight how styles foster and/or impede communication, problemsolving and lead to, or avert, conﬂict resolution. Movement beyond the evaluation of participant satisfaction is recommended to examine the sustainability of training by evaluating mentor or mentee perceptions. We suggest that
evaluation of mentor eﬀectiveness may be best pursued by seeking insight
from the immediate beneﬁciaries – the mentees.
The ﬁndings in our paper point out the importance of seeking to compare
quantitative and qualitative ﬁndings side by side to discern if the results of the
quantitative assessments are supported by the qualitative ﬁndings and vice versa.
According to Ginsburg, van der Vleuten, and Eva (2017), a ﬁnding that is nonconcordant with quantitative ﬁndings illustrates weaknesses otherwise not shown
by the scores.
The use of mixed methods in evaluating the eﬀectiveness of AHC mentor
training programs, to our knowledge, has not been reported. The use of
qualitative methods to corroborate or refute survey ﬁndings raises some
questions about the nature of the quantitative ﬁndings in two instances
where qualitative evidence was contradictory and, in another case, whether
there was no support one way or another. Perhaps the sole reliance on surveys
should be coupled with measures of social desirability (Furnham, 1986), so that
researchers and readers can be assured that conclusions drawn are accurate
and defensible. Although we too used a survey, we recommend complementing such quantitative data collection with the use of qualitative methods to
provide richer information regarding program outcomes.
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