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Abstract
Objectives As the U.S. healthcare system shifts toward collaboration, demand for leaders with interdisciplinary skills 
increases. Leadership competencies guide interdisciplinary training programs; however, identifying cost-effective methods 
for evaluating leadership competencies is challenging, particularly when interdisciplinary trainees have different areas of 
expertise and professional goals. Traditional pre-/post-testing, a common method for evaluating leadership competencies, 
is subject to response-shift bias, which can occur when participants’ understanding of a construct changes between pre- and 
post-test. As a result, participants may rate their knowledge of the construct lower at post-test. Retrospective pre-tests are 
one method thought to reduce response-shift bias in pre-/post-tests. The current study explores the use of a retrospective pre-
test to control for response-shift bias in an interdisciplinary training program. Methods Over three cohort years, thirty-four 
trainees from an interdisciplinary leadership program completed a self-assessment aligned with MCH leadership compe-
tencies. The traditional pre-test self-assessment was completed at the beginning of the training program. The retrospective 
pre-/post-test self-assessment was completed at the end of the training program. Results Retrospective pre/post-test scores 
indicate significant self-reported increases in all 24 leadership areas (p ≤ .001). Furthermore, participants’ self-ratings were 
significantly higher on the traditional pre-test for all 24 areas than on the retrospective pre-test (p ≤ .001). Conclusions for 
Practice Retrospective pre-tests appeared to control for response-shift bias and may be a cost-effective way to evaluate trainee 
change within an interdisciplinary leadership program. These findings suggest the methodology’s usefulness in interdisci-
plinary training and its potential use in the broader world of community-based MCH training initiatives.
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Significance

Interdisciplinary training programs can equip leaders 
with necessary skills to work effectively in the changing 
American healthcare system. Measuring the impact of 
interdisciplinary training can be difficult, however, due to 
the diversity of participants. Retrospective pre-tests have 
been used widely in education to measure learner change 
in knowledge and skills. This study replicates the use of 
the retrospective pre-test methodology and applies it to 
an interdisciplinary training program to demonstrate the 
methodology’s potential for use in public health, MCH, 
and interdisciplinary settings. This study’s findings have 
potential to inform the ways in which similar interdisci-
plinary training programs are evaluated.

Objectives

The importance of interdisciplinary approaches is widely 
recognized in healthcare and public health (Interprofes-
sional Education Collaborative Expert Panel 2011; Reyes-
Akinbileje 2013). The American healthcare system is 
transitioning towards more collaborative care models as 
evidenced by mandates in the Affordable Care Act, fund-
ing for the Patient-Centered Outcomes Research Institute, 
and shifts towards patient-centered models of care. These 
changes require healthcare professionals to understand 
themselves in relation to other healthcare professionals; 
to work effectively within interdisciplinary teams; and to 
collaborate with patients to support optimal patient care 
and outcomes all while recognizing where they fit within 
the larger healthcare system (Interprofessional Education 
Collaborative 2016).

Standard professional, academic, and continuing edu-
cation programs and traditional leadership training pro-
grams seldom provide in-depth training in many of the 
skills needed by healthcare professionals in this new 
clinical age (Institute of Medicine [IOM] 2003). To fill 
that gap, the Maternal & Child Health Bureau (MCHB) 
funds a diverse training portfolio across the country, which 
includes programs for the current MCH workforce and for 
graduate students and future leaders (Health Resources & 
Services Administration 2017). These training programs 
seek to equip MCH leaders with the knowledge, attitudes, 
and skills necessary to influence necessary positive change 
in the American healthcare system. Leadership Education 
in Neurodevelopmental Disabilities (LEND) programs are 
one of the interdisciplinary leadership training programs 
funded by MCHB for future leaders in disability-serving 
disciplines. LEND program graduates are expected to 

transfer the knowledge and skills gained through the pro-
gram into their professional and personal interactions with 
individuals with disabilities and their families.

The potential public health impact of interdisciplinary 
MCHB training programs like LEND is substantial; how-
ever, evaluating these programs is challenging due to the 
inherent differences that exist between interdisciplinary 
trainees. Interdisciplinary training and leadership develop-
ment programs are often guided by competencies that com-
prise a set of knowledge domains, skills, and dispositions 
carefully constructed to guide training; provide a framework 
for student and program assessment; and give direction for 
the immediate and long-term development of leadership 
trainees (Department of Human Resources for Health 2010; 
McDougal et al. 2005). Although these competencies are 
often well articulated and have a clear evolutionary lineage, 
there exists a critical need to ensure valid assessment of 
interdisciplinary trainees’ baseline skills in the competen-
cies, assess progress as they acquire new skills, and iden-
tify specific areas for additional attention. Such data will 
facilitate the move from conceptual models and hypothetical 
constructs to testable data-based evidence that can determine 
the added value of MCH leadership programs to professional 
training.

Many interdisciplinary training and leadership develop-
ment programs rely on trainee self-report of knowledge, 
skill, and behavior change at baseline and post-training to 
assess trainee growth in program competencies (Piwowar 
and Thiel 2014). Self-report is the default evaluation method 
due to its feasibility and low cost (Moore and Tananis 2009). 
Potential problems with self-report methodology have been 
noted frequently in the literature (Coulter 2012; Goedhart 
and Hoogstraten 1992; Rohs 1999). For example, to com-
pare baseline and post-training scores using self-report data, 
one must assume that a trainee’s standards for measurement 
of the competencies remain constant throughout the course 
of the training program. This assumption is problematic 
because most training programs seek to change trainees’ 
conceptualizations of the targeted program competencies 
(Piwowar and Thiel 2014); as a result, comparisons of base-
line with post-training self-assessments may be confounded 
by response-shift bias. Response-shift bias occurs when par-
ticipants’ frame of reference about a topic changes as the 
result of receiving instruction (Howard et al. 1979; Nimon 
et al. 2011). Participants often realize that they think differ-
ently about a topic than they did at the beginning of the pro-
gram, resulting in self-reports that can overestimate pre-test 
scores and underestimate post-test scores (Pratt et al. 2000).

Retrospective Pre‑tests

The purpose of this article is to explore the use of retro-
spective pre-testing as an alternative to traditional pre-/
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post-testing to assess trainees’ perceptions of knowledge 
and skill change after participating in a MCH interdiscipli-
nary training program. Retrospective pretests were intro-
duced by Campbell and Stanley (1963) and empirically 
tested by Howard et al. (1979) as a compromise to tra-
ditional self-report pre-/post-tests. The methodology has 
since undergone rigorous examination. In a retrospective 
pre-test, individuals rate their level of baseline function-
ing (e.g., knowledge and skills) simultaneously with their 
post-training functioning. Early research on retrospective 
pretests as a way to improve internal validity and counter 
response-shift bias concluded that when trainees in an edu-
cational program did not have enough information to rate 
their initial level of knowledge and skills (that is, trainees 
did not yet know what they did not know), the retrospec-
tive pretest provided a more accurate baseline measure 
(Howard et al. 1979). Since then, this methodology has 
been successfully employed across a variety of settings, for 
example, to evaluate student growth with respect to pro-
gram competencies in university programs (Coulter 2012; 
Drennan and Hyde 2008; Miller and Elder Hinshaw 2012; 
Moore and Tananis 2009), to assess patients’ self-reported 
outcomes in healthcare settings (Kreulen et al. 2002), and 
to understand website visitors’ responses to online content 
(Mueller 2015). Having trainees simultaneously rate their 
baseline and post-training knowledge/skills establishes 
a common metric for pre-/post-test responses and may 
provide a more accurate measure of subjective growth. 
Evidence has shown that retrospective pretest responses 
correlate highly with responses on objective measures of 
knowledge or behavior change, suggesting that the retro-
spective pretest may be a more valid measure of pre/post 
change than traditional pretests (Martineau 2004). Finally, 
retrospective pretests allow researchers to obtain complete 
datasets due to only collecting pre/post data at one time 
point, and often, on one form.

Context of the Current Study

Leadership Education in Neurodevelopmental Disabilities 
Programs

The present research examined trainees participating in a 
LEND program. The LEND program brings together pro-
fessionals, graduate students, representatives from organi-
zations, disability self-advocates, and family members of 
individuals with neurodevelopmental disabilities to engage 
in didactic coursework and training experiences related to 
the care and support of persons with neurodevelopmental 
disabilities and their families. MCH Leadership Competen-
cies guide the LEND activities and curriculum (MCH Lead-
ership Competencies Workgroup 2009).

The MCH Leadership Competencies

Table 1 lists the 12 MCH Leadership Competencies. The 
MCH Leadership Competencies frame training objectives 
for the MCH Leadership Training Programs (e.g., LEND), 
provide benchmarks for evaluating participants’ progress, 
guide assessment of competencies within the existing 
MCH workforce, and promote and sustain MCH leadership 
in the healthcare system (MCH Leadership Competen-
cies Workgroup 2009). A detailed review of the 12 MCH 
Leadership Competencies is described elsewhere (MCH 
Leadership Competencies Workgroup 2009). Mouradian 
and Huebner (2007) reported results of a 2004 conference 
of MCH stakeholders (MCH Working Conference: The 
Future of Maternal and Child Health Leadership Train-
ing). They recommended self-assessments as one method 
to assess trainees’ competency development; however, 
additional guidance about methods to assess leadership 
competencies directly was not provided.

The MCH Leadership Training Consortium at the Uni-
versity of North Carolina at Chapel Hill (UNC-CH) has 
developed and implemented a common leadership curricu-
lum addressing the MCH Leadership Competencies across 
five MCH-funded programs (Dodds et al. 2010). Margolis 
et al. (2013) assessed graduates of the UNC-CH Leader-
ship Training Consortium using a self-report measure and 
concluded that the program influenced participants’ think-
ing and actions to be more interdisciplinary. Statistically 
significant differences between Leadership Training par-
ticipants and non-participants were evident in some, but 
not all, cases. Participants who reported stronger agree-
ment with the need for interdisciplinary practice were 
significantly more likely to report that they had worked 
to improve a program, organization, or partnership after 
graduation (Margolis et al. 2013).

Table 1   MCH leadership competencies (version 3.0)

MCH leadership competencies
Knowledge base
Self-reflection
Ethics & professionalism
Critical thinking
Communication
Negotiation & conflict resolution
Cultural competence
Family-centered care
Developing others through teaching & training
Interdisciplinary team-building
Working with communities & systems
Policy & advocacy
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Purpose of the Current Study

The [program name removed for blinded review] program’s 
evaluation is guided by an adapted version of the Kirkpat-
rick-Barr Model of Learner Outcomes (Barr et al. 1999). 
As part of our interdisciplinary training program’s ongoing 
program evaluation, the present study investigates trainee 
level changes at Level 2 of our evaluation model: “Knowl-
edge or Skills Related to Interdisciplinary Care and Disabil-
ity Leadership.” We build on the work of Fernandez et al. 
(2014) who found the retrospective pre-test method to be a 
valid tool in documenting perceived knowledge and skill 
change among trainees in an interdisciplinary MCH train-
ing program. To further substantiate the use of retrospective 
pre-test methodology in evaluating interdisciplinary training 
programs, we examined the traditional vs. retrospective pre-/
post-test issue by comparing three cohorts’ responses to a 
self-assessment tool in a traditional pre-/post-assessment 
in contrast to a retrospective pre-/post-assessment format. 
The present study was guided by the following research 
questions:

1)	 Does the response-shift phenomenon occur within a 
graduate-level interdisciplinary leadership program?

2)	 Are there meaningful differences in interdisciplinary 
trainees’ change scores across the 12 MCH leadership 
competencies as measured through the use of the retro-
spective pre-test methodology?

Methods

Participants

After receiving ethical approval from our institutional 
review board, we recruited trainees from three separate train-
ing cohorts originating from one LEND program located in 
the southeastern United States (N = 34) to participate in the 
study. All trainees gave their informed consent prior to inclu-
sion in the study. Each cohort lasted 1 year. To maintain con-
fidentiality, specific years of training and training locations 
will not be provided. Trainees across cohorts were primarily 
female (87%) and diverse in terms of ethnicity (62% White, 
32% Black, 2% Asian, 4% Hispanic). Trainees also repre-
sented a wide variety of disciplines, including Psychology, 
Law, Communication Disorders, Nutrition, Social Work, 
Disability Studies, Public Health, Rehabilitation Counseling, 
Special Education, and Physical Therapy. Several trainees 
also identified as self-advocates or as family members of an 
individual with a disability.

Measure

The Early Career Professional: Self-Assessment Tool (ECP; 
26) is a 72-item web-based self-rating scale that yields 
scores for each of the 12 MCH Leadership Competencies 
(see Table 1). Each competency is represented by a series 
of from two to ten statements that serve as definitions of the 
key dimensions of that competency. The statements are cat-
egorized as representing either “basic” or “advanced” skills 
within each of the 12 competencies resulting in 24 possi-
ble scores. For example, the competency “Self-Reflection” 
is represented by three statements including: “Recognize 
that personal attitudes, beliefs, and experiences (successes 
and failures) influence one’s leadership style,” “Use self-
reflection techniques effectively to enhance program devel-
opment, scholarship, and interpersonal relationships,” and 
“Identify a framework for productive feedback from peers 
and mentors.” Trainees rate their proficiency on each of 
the 72 items using a 1 to 5 (low to high) Likert-type rating 
scale. Trainee responses are tabulated and a score report 
is generated that aggregates the trainee’s responses into 
the identified categories and provides comparisons with 
other trainee groups. Graphs are also provided to visually 
represent individual trainee’s responses in comparison to 
averages. The tool is traditionally administered online. The 
scale is generally intended as a means for increasing trainee 
awareness at the beginning of the LEND training period, 
but a number of LEND programs also use it as a pre-/post 
evaluation measure.

Procedures

At the beginning of the LEND training experience (preT1), 
trainees rated their knowledge/skills in the 12 MCH Lead-
ership Competencies via the ECP. One cohort completed 
their traditional pre-test on paper during their cohort orienta-
tion; the other two cohorts completed the ECP through the 
online tool prior to orientation and provided their results to 
one member of the research team. At the conclusion of the 
LEND experience each year, trainees simultaneously com-
pleted the traditional post-test (postT2) and retrospective pre-
test (preT2) via a modified paper version of the online ECP 
tool. The retrospective pre-test utilized the same self-assess-
ment of the 24 basic and advanced MCH leadership compe-
tencies, but respondents were asked to provide post-training 
ratings of what they now judged to be their pre-training level 
of performance—a retrospective pre-assessment at the end 
of their LEND training. Trainees did not have access to their 
Time 1 pre-test scores when completing the retrospective 
pre-test at Time 2.
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Data Analysis

Analyses were performed using IBM SPSS Statistical Soft-
ware version 19. We used non-parametric analyses for tests 
in which at least one variable was not normally distributed as 
determined by Shapiro–Wilk tests. In the case that both test 
variables were normally distributed, paired samples t-tests 
were used. Related samples Wilcoxon signed rank tests were 
employed to compare data from preT1 and postT2 and from 
preT2 and postT2. Scores were then divided by the number 
of observations over the two time points to calculate effect 
size, and interpreted using Cohen (1988) criteria. To further 
examine scores, we conducted related samples Wilcoxon 
signed rank and paired samples t-tests, where appropriate, 
to compare the two sets of pre-test scores (preT1 to preT2). 
We used an alpha level of 0.05 for all statistical tests.

Results

Descriptive statistics for the traditional pre-test, the retro-
spective pre-test, and the post-test are presented in Table 2. 
Related samples Wilcoxon signed rank and paired samples 
t-tests were used to compare the means of the two different 
pre-tests and between the pre-tests and the post-test.

Results comparing traditional pre-/post-assessment scores 
(preT1 to postT2) revealed decreases for 17 of the 24 areas 
(Table 2) and statistically significant decreases in two of the 
24 areas, communication—basic, z = − 2.34, p < .05, with 
a small effect size (r = .28), and develop others/teaching & 
mentoring—basic, z = − 2.83, p < .05, with a medium effect 
size (r = .34), as noted in Table 3. Thus, trainees rated them-
selves significantly lower in these two areas post-training.

Results comparing the retrospective pre-/post-assessment 
scores (preT2 to postT2), however, revealed statistically sig-
nificant increases in all of the 24 areas with medium to large 
effect sizes, as depicted in Table 4.

We conducted additional analyses to compare the two 
sets of pre-test scores (preT1 to preT2). Results, depicted in 
Table 5, indicated that trainees rated themselves significantly 
higher on the traditional pre-assessment (preT1) than they 
did on the retrospective pre-assessment (preT2) for all 24 
areas.

Conclusions for Practice

Evaluators of interdisciplinary training programs often 
include pre- and post- self-ratings to determine program 
effectiveness and establish value-added. Such ratings may 
be subject to response-shift bias. In the present study, we 
compared three cohorts’ responses to a self-assessment 
tool administered in a traditional pre-/post-assessment and 

Table 2   Descriptive statistics for traditional pre-, retrospective pre- 
and post-tests

Competency Mean SD

Knowledge base
 Basic
  Traditional 3.21 0.87
  Retrospective 2.24 1.03
  Post 3.40 0.44

Knowledge base
 Advanced
  Traditional 2.91 0.74
  Retrospective 1.74 0.99
  Post 3.21 0.65

Self-reflection
 Basic
  Traditional 4.09 0.83
  Retrospective 2.93 0.89
  Post 3.78 0.45

Self-reflection
 Advanced
  Traditional 3.47 0.92
  Retrospective 2.38 0.82
  Post 3.21 0.61

Ethics & professionalism
 Basic
  Traditional 3.57 0.87
  Retrospective 2.35 1.05
  Post 3.36 0.84

Ethics & professionalism
 Advanced
  Traditional 3.19 0.78
  Retrospective 2.06 0.95
  Post 3.20 0.93

Critical thinking
 Basic
  Traditional 3.10 0.97
  Retrospective 2.19 0.89
  Post 3.12 0.95

Critical thinking
 Advanced
  Traditional 3.27 0.92
  Retrospective 2.18 0.77
  Post 3.03 0.87

Communication
 Basic
  Traditional 3.86 0.69
  Retrospective 2.86 0.61
  Post 3.48 0.45

Communication
 Advanced
  Traditional 3.28 0.74
  Retrospective 2.26 0.73
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a retrospective pre-/post-assessment format to determine 
whether the response-shift phenomenon occurred and 
whether there were differences in interdisciplinary trainees’ 
change scores across the relevant leadership competencies 
using the retrospective pre-test methodology.

Trainees rated their leadership skills at the beginning 
of the two-semester program and again at the end of the 
program. In these test conditions, we detected significant 
decreases in self-reported skill ratings from Time 1 (preT1) 
to Time 2 (postT2) in two of the 24 MCH leadership com-
petency areas representing the 12 competencies. No signifi-
cant increases were identified from Time 1 to Time 2. Thus, 
participants’ traditional pre- and post-program self-reports 
indicated that they had gained no proficiency in most of the 
targeted areas and had decreased proficiency in two.

Trainees’ pre-/post-program reports may have indeed 
been accurate representations, and there may have been no 
significant increase in perceived knowledge or skills during 
the yearlong interdisciplinary training program. To test this 
hypothesis, we compared the trainees’ traditional pre-test 
self-ratings (preT1) to their retrospective pre-test self-ratings 
(preT2). We found that trainees had rated themselves as sig-
nificantly more proficient in all 24 traditional pre-test ratings 
(preT1; before any training) compared to the retrospective 
self-ratings of their proficiency at the beginning of the pro-
gram (preT2). To answer our first research question directly, 

Table 2   (continued)

Competency Mean SD

  Post 3.21 0.57
Negotiation & conflict resolution
 Basic
  Traditional 2.94 0.89
  Retrospective 2.00 0.92
  Post 2.88 0.73

Negotiation & conflict resolution
 Advanced
  Traditional 3.32 0.84
  Retrospective 2.24 0.89
  Post 3.00 0.74

Cultural competency
 Basic
  Traditional 3.42 0.78
  Retrospective 2.22 0.78
  Post 3.20 0.58

Cultural competency
 Advanced
  Traditional 3.13 1.00
  Retrospective 2.07 0.92
  Post 3.10 0.89

Individual/family-centered supports
 Basic
  Traditional 3.02 0.99
  Retrospective 2.01 0.94
  Post 3.29 0.79

Individual/family-centered supports
 Advanced
  Traditional 3.06 0.82
  Retrospective 1.82 0.76
  Post 3.11 0.79

Develop others/teaching & mentoring
 Basic
  Traditional 3.69 0.72
  Retrospective 2.50 0.75
  Post 3.25 0.58

Develop others/teaching & mentoring
 Advanced
  Traditional 3.38 1.01
  Retrospective 2.37 0.92
  Post 3.20 0.58

Interdisciplinary team building
 Basic
  Traditional 3.62 0.75
  Retrospective 2.54 0.72
  Post 3.28 0.66

Interdisciplinary team building
 Advanced
  Traditional 3.29 0.74
  Retrospective 2.28 0.84

Table 2   (continued)

Competency Mean SD

  Post 3.10 0.71
Working with communities & systems
 Basic
  Traditional 3.25 0.80
  Retrospective 2.15 0.96
  Post 2.99 0.81

Working with communities & systems
 Advanced
  Traditional 2.91 0.90
  Retrospective 2.04 0.80
  Post 2.85 0.82

Policy & advocacy
 Basic
  Traditional 2.61 1.04
  Retrospective 1.80 0.86
  Post 2.85 0.79

Policy & advocacy
 Advanced
  Traditional 2.31 1.04
  Retrospective 1.70 0.80
  Post 2.62 0.86

N = 34 for all analyses
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our data suggest that trainees in our study did exhibit a 
response-shift bias. Their pre-program self-ratings appear to 
be inflated and left little room for trainees to report increased 
competency at Time 2.

Our second research question referred to differences 
between results depending on the measurement method: 
traditional vs. retrospective pre-/post-test. In all cases, train-
ees rated themselves as more proficient before the program 
began (i.e., at Time 1) than they rated those same profi-
ciencies retrospectively. Further, no Time 1 to Time 2 tra-
ditional rating indicated a statistically significant increase, 
yet all retrospective ratings indicated statistically significant 
increases in the targeted proficiencies. The retrospective rat-
ing method was superior in identifying participant’s self-
reported increases in proficiencies on the targeted skills.

As established by researchers in other fields (Pratt et al. 
2000), our results demonstrate meaningful and statisti-
cally significant differences between the methods, with 

the retrospective pre-test method appearing to minimize 
response-shift bias (Nimon et al. 2011) and providing a 
more sensitive measurement of self-reported growth. Our 
data suggest that participants may inflate their traditional 
pre-test response scores. In the language of training, train-
ees may “not know what they do not know” prior to the 
training experience and consequently be overconfident 
about their knowledge and skill levels. From a measure-
ment standpoint, such inflated ratings leave little room 
to report increases in scores at the end of the program. 
This finding may explain our observed flat or decreased 
scores in the traditional format and provides justification 
for using the retrospective pre-/post-test format specifi-
cally for evaluating interdisciplinary training programs. 
Using this method, trainees may be better able to report 
the transformational nature of their experiences in an inter-
disciplinary training program, and program evaluators may 
obtain more accurate reflections of program results.

Table 3   Results of Wilcoxon analyses from traditional pre- and post-
tests (preT1 to postT2)

N = 34 for all analyses
*p ≤ .05

Competency Z p-value r

Knowledge base—basic − 1.06 .29 .13
Knowledge base—advanced − 1.88 .06 .23
Self-reflection—basic − 1.71 .09 .21
Self-reflection—advanced − 1.29 .20 .16
Ethics & professionalism—basic − 0.53 .60 .06
Ethics & professionalism—advanced − 0.79 .43 .10
Critical thinking—basic − 0.35 .73 .04
Critical thinking—advanced − 1.16 .25 .14
Communication—basic − 2.34 .02* .28
Communication—advanced − 0.22 .82 .03
Negotiation & conflict resolution—basic − 0.29 .77 .04
Negotiation & conflict resolution—advanced − 1.90 .06 .23
Cultural competency—basic − 1.73 .08 .21
Cultural competency—advanced − 0.07 .95 .01
Individual/family-centered supports–basic − 1.22 .22 .15
Individual/family-centered supports—

advanced
− 0.25 .81 .03

Develop others/teaching & mentoring—basic − 2.83 .01* .34
Develop others/teaching & mentoring—

advanced
− 0.96 .37 .12

Interdisciplinary team building—basic − 1.91 .06 .23
Interdisciplinary team building—advanced − 1.06 .29 .13
Working with communities & systems—basic − 1.47 .29 .18
Working with communities & systems—

advanced
− 0.45 .65 .05

Policy & advocacy—basic − 1.25 .21 .15
Policy & advocacy—advanced − 1.57 .12 .19

Table 4   Results of Wilcoxon analyses from retrospective pre- and 
post-tests (preT2 to postT2)

N = 34 for all analyses
**p ≤ .001

Competency Z p value r

Knowledge base—basic − 4.65 < .001** .56
Knowledge base—advanced − 4.89 < .001** .59
Self-reflection—basic − 4.24 < .001** .51
Self-reflection—advanced − 4.20 < .001** .51
Ethics & professionalism—basic − 4.60 < .001** .56
Ethics & professionalism—advanced − 4.80 < .001** .58
Critical thinking—basic − 3.76 < .001** .46
Critical thinking—advanced − 4.28 < .001** .52
Communication—basic − 4.57 < .001** .55
Communication—advanced − 4.78 < .001** .58
Negotiation & conflict resolution—basic − 4.31 < .001** .52
Negotiation & conflict resolution—advanced − 3.54 < .001** .43
Cultural competency—basic − 4.63 < .001** .56
Cultural competency—advanced − 4.52 < .001** .55
Individual/family-centered supports—basic − 4.73 < .001** .57
Individual/family-centered supports—

advanced
− 4.80 < .001** .58

Develop others/teaching & mentoring—basic − 4.34 < .001** .53
Develop others/teaching & mentoring—

advanced
− 4.48 < .001** .54

Interdisciplinary team building—basic − 4.58 < .001** .56
Interdisciplinary team building—advanced − 4.79 < .001** .58
Working with communities & systems—basic − 4.63 < .001** .56
Working with communities & systems—

advanced
− 4.77 < .001** .58

Policy & advocacy—basic − 4.75 < .001** .58
Policy & advocacy—advanced − 4.46 < .001** .54
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Limitations

While our study makes a significant contribution to the 
literature on evaluating interdisciplinary training, it is not 
without limitations. First, our study used a relatively small 
sample size. Our LEND program is not offered as a credit-
bearing course, thus it is difficult to ensure that all trainees 
attend all meetings as they manage academic and profes-
sional commitments throughout the training year. Not all 
trainees completed the survey at each of the three time 
points, resulting in a small sample of trainees for which we 
had complete data. While this missing data is a limitation 
of the current study, it may be an additional justification 
for using the retrospective format within interdisciplinary 
training programs. Traditional pre-/post-tests require attend-
ance at two time points, whereas the retrospective format 
requires attendance at only one end-of-program time point. 

This feature may be particularly desirable when training 
community members and professionals who often balance 
significant and competing demands. Second, our sample was 
recruited from a single LEND program. LEND programs 
vary greatly in structure, size, pedagogical philosophies, set-
ting (i.e., medical school vs. academic settings) and other 
factors; thus, our results may not be generalizable to all 
LEND programs.

A general limitation of our study is that retrospective pre-
tests may still be affected by multiple biases. Because admis-
sion to LEND programs is competitive and many trainees 
use LEND training as a career springboard, trainees may 
experience self-enhancement bias—they may want to appear 
as if they have experienced large gains in skills (Taylor et al. 
2009). Implicit theory of change (the expectation that pre-
test scores should be lower than post-test scores) may also 
be a factor when using this methodology (Taylor et al. 2009). 
Trainees may feel a sense of completion at the culmination 
of their training year and may thus underreport or temporar-
ily ignore the bad while over-reporting the good (Krosnick 
1999). Further, this methodology is subject to acquiescence, 
which is the tendency to respond affirmatively to any ques-
tion (Krosnick and Fabrigar 1998). Finally, retrospective 
pre-test methodology is subject to recall error, which can 
result in underreporting (Schwarz 2007). It is important to 
note that these biases are not specific to retrospective pre-
test methodology; all self-ratings have the potential for bias 
(Taylor et al. 2009).

Conclusions

This study indicates that trainees do perceive meaningful 
differences in their leadership competency following a year-
long, intensive interdisciplinary training program. While 
competency-based interdisciplinary training programs pre-
sent a unique challenge to MCH program evaluators due to 
trainees’ diverse areas of expertise and individual profes-
sional goals, this study presents an alternative to traditional 
pre/post self-report measures. Although traditional pre-post 
measures are often the most common method for evaluating 
trainee progress along program competencies, this method 
is subject to response-shift bias because interdisciplinary 
training programs may aim to change the way participants 
conceptualize program competencies through the training 
process. The present study offers a cost-effective, feasible 
alternative to traditional pre/post self-report measures that 
may help control response shift bias in public health, MCH, 
and interdisciplinary settings.

These findings confirm the usefulness of the retrospec-
tive pre-test methodology in a unique interdisciplinary train-
ing setting. Future research should explore the potential of 
this methodology in other community-based MCH training 

Table 5   Results of Wilcoxon/paired t test analyses from traditional 
pre-tests and retrospective pre-tests (preT1 and preT2)

N = 34 for all analyses
*p ≤ .05

Competency t Z p value

Knowledge base—basic 4.85 – < .001*
Knowledge base—advanced – − 4.53 < .001*
Self-reflection—basic – − 3.98 < .001*
Self-reflection—advanced – − 3.55 < .001*
Ethics & professionalism—basic – − 3.84 < .001*
Ethics & professionalism—advanced 5.34 – < .001*
Critical thinking—basic – − 3.51 < .001*
Critical thinking—advanced – − 4.08 < .001*
Communication—basic – − 4.30 < .001*
Communication—advanced 6.41 – < .001*
Negotiation & conflict resolution—basic – − 3.96 < .001*
Negotiation & conflict resolution—advanced – − 3.97 < .001*
Cultural competency—basic – − 4.44 < .001*
Cultural competency—advanced – − 4.15 < .001*
Individual/family-centered supports—basic – − 3.83 < .001*
Individual/family-centered supports—

advanced
7.67 – < .001*

Develop others/teaching & mentoring—
basic

– − 4.51 < .001*

Develop others/teaching & mentoring—
advanced

5.27 – < .001*

Interdisciplinary team building—basic – − 4.43 < .001*
Interdisciplinary team building—advanced 5.79 – < .001*
Working with communities & systems—

basic
6.38 – < .001*

Working with communities & systems—
advanced

4.97 – < .001*

Policy & advocacy—basic – − 3.68 < .001*
Policy & advocacy—advanced 3.53 – .001*
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settings including continuing education sessions, employee 
and staff in-service trainings, and health promotion pro-
gramming. Furthermore, future research exploring the use 
of retrospective pre-test methodology within and beyond 
interdisciplinary training programs should focus on mini-
mizing the other potential biases described herein. Future 
studies should also examine the use of retrospective pre-tests 
in conjunction with other methodologies for assessment of 
trainee development, perhaps by multiple raters (e.g., train-
ees and program leadership). This method may provide a 
more objective measure of pre-/post- training change and 
reduce the potential for bias.
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