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Eighty-three studies from 1982 to 2001 with formal training interventions
were integrated via meta-analytic techniques to determine the effectiveness
of interventions in their enhancement of performance, knowledge, and
expertise at the individual, team or group, or organizational level. The
studies were separated by research design, with the outcome measure of
the intervention as the unit of analysis. The effect size for knowledge
outcomes ranged from .96 to 1.37; expertise outcomes from .35 to 1.01; and
system outcomes averaged .39. Interventions with knowledge outcomes were
found to be more effective than in the Burke and Day (1986) meta-analysis,
with the most effective interventions using a single group pretest-posttest
research design. Methodological and conceptual differences in Burke and
Day’s meta-analysis on the effectiveness of managerial training make
historical comparisons risky. The data suggest that practitioners can attain
substantial improvements in both knowledge and skills if sufficient front-end
analysis is conducted to assure that the right development is offered to the
right leaders.

Many organizations are concerned about the leadership inadequacies of their
employees and are committed to education and training to develop managers’
skills, perspectives, and competencies (Conger & Benjamin, 1999). Leadership
development literature indicates that significant financial payoffs are found
among companies that emphasize training and development (Huselid, 1995;
Jacobs & Jones, 1995; Lam & White, 1998; Swanson, 1994; Ulrich, 1997).
Organizations are now realizing that workplace expertise is crucial to main-
taining optimal performance and adapting to change in today’s dynamic busi-
ness world (Herling, 2000; Krohn, 2000). As companies “recognize the shortage
of talented managers and the importance of developing ‘bench strength’ to
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widen perspectives to compete globally” (p. xii), budgets for leadership devel-
opment programs are expected to grow (Gibler, Carter, & Goldsmith, 2000).
The interest in this research was to determine whether the effectiveness of lead-
ership development programs continues to lag behind the demand curve for
leaders, as Klenke (1993) believed. Also, Lynham (2000) indicated that the field
of leadership development could benefit from further purposeful and scholarly
inquiry and study. In addition, Lynham stated that there was a “need to gather
up studies and understand leadership development and to conduct analyses of
the evolution and nature or what is really known in this field” (p. 5). The
authors recognized that a meta-analysis could serve as a useful statistical
approach for making sense out of leadership development studies and to deter-
mine the effectiveness of interventions.

Even though leadership development interventions are pervasive, research
also indicates that organizations are spending little time evaluating the effec-
tiveness of their interventions and, more specifically, evaluating whether those
programs improve the organization’s performance (Sogunro, 1997). That lead-
ership development efforts will result in improved leadership skills appears to
be taken for granted by many corporations, professional management associ-
ations, and consultants. In essence, many companies naively assume that lead-
ership development efforts improve organizational efforts. Leadership
development is defined as “every form of growth or stage of development in the
life cycle that promotes, encourages, and assists the expansion of knowledge
and expertise required to optimize one’s leadership potential and performance”
(Brungardt, 1996, p. 83).

There are many opinions as to why organizations are not evaluating or
reporting the results of their leadership development interventions. First, the
competencies required to be an accomplished leader are complex and over-
lapping (Collins, Lowe, & Arnett, 2000). Second, McCauley, Moxley, and Van
Velsor (1998) suggested that a full range of leadership development experiences
includes mentoring, job assignments, feedback systems, on-the-job experi-
ences, developmental relationships, exposure to senior executives, leader-
follower relationships, and formal training. While the variety of tasks and
challenges encountered on the job are a major source of learning, the reality is
that all jobs are not developmentally equal (McCauley & Brutus, 1998), nor
can they be expressed in an objective manner, which makes evaluation more
difficult. Third, organizations appear to believe that improving knowledge and
skills of individual employees automatically enhances the organization’s effec-
tiveness. What are measured most are the interpersonal skills and the work per-
formance of individual managers (Moxnes & Eilertsen, 1991). Measurement
of organizational effectiveness is somewhat more difficult, because it often
involves analysis at multiple levels of the organization (Rummler & Brache,
1995). Fourth, some researchers believe that evaluative studies of leadership
development are sparse because of the lack of an evaluation model that ade-
quately measures the effect of the interventions on the performance of the
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organization (Alliger & Janak, 1989; Bassi, Benson, & Cheney, 1996; Clement,
1982; Holton, 1996; Moller & Mallin, 1996; Newstrom, 1995; Swanson,
1998). Kirkpatrick’s model is simple, and has been used primarily to evaluate
reactions, learning, and behavior, all of which are measurement of transfer
of training to individual employees (Alliger & Janak, 1989). However,
Kirkpatrick’s model does not appear to be effective in measuring organizational
performance, the effectiveness of an organization in achieving outcomes as
identified by its strategic goals, or the realization of a return on investments
(Holton, 1999).

The meta-analysis conducted by Burke and Day (1986) is commonly
regarded as the principal empirical support for the effectiveness of managerial
training and leadership development programs. Burke and Day’s meta-analysis
included seventy published and unpublished studies from business and indus-
try spanning thirty years (1951–1982). Studies involved managerial or super-
visory personnel, evaluated the effectiveness of more than one training
program, and included at least one control or comparison group. Burke and
Day found that managerial training was moderately effective and provided true
mean effect sizes (in parentheses) for each of the four criterion-measure cate-
gories used: subjective learning (.34), objective learning (.38), subjective
behavior (.49), and objective results (.67). Burke and Day’s study clarified
the breadth of managerial training, but indicated that more empirical research
was needed before conclusive statements could be made. They found that
managerial training was pervasive and primarily focused on improving indi-
vidual managerial skills and on-the-job performance. The lack of evaluative
research caused Burke and Day to believe that organizations were unaware
of the effectiveness of management training programs in improving job
performance. Other significant conclusions from the Burke and Day study were
(1) researchers need to improve reports that evaluate organizational interven-
tions to provide cumulative analyses of the effectiveness of managerial train-
ing; (2) trainers and organizational decision makers should not rely on training
program content area descriptions when choosing the utility of managerial
training programs; (3) the level of experience of the trainer may be significant
in influencing the effectiveness of the training program; and (4) different man-
agement training methods do not necessarily lead to increased knowledge and
improved performance. They also found that short time frames and reliance
on self-report measures typified management development research. It is
important to note that only two of their studies used organizational variables
as outcome criteria.

Zhang’s (1999) unpublished meta-analysis of forty-seven studies most
closely replicated Burke and Day’s meta-analysis and found that management
training made a difference, but also called for further research. Several other
meta-analyses on topics related to leadership development have been pub-
lished (Bayley, 1988; Chen, 1994; Lai, 1996; Leddick, 1987). Bayley (1988)
reported highly significant effects of continuing education on behavioral
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change in clinical practices. Chen (1994) statistically integrated studies regard-
ing the effectiveness of cross-cultural interventions to be effective. Lai (1996)
integrated findings of twelve studies on the program effectiveness of educa-
tional leadership training, using only experimental or quasi-experimental
design, and found that educational leadership training had a small effect when
leader behavior changes were measured. Leddick (1987) found that knowl-
edge objectives seemed to be associated with stronger productivity improve-
ments than other types of objectives. Across all studies and multiple research
design types in Leddick’s meta-analysis, the analysis produced an overall effect
size of .67, with a .98 effect size for managers only. Chen and Leddick also dis-
covered that control group studies produced lower effect sizes than single
group pretest-posttest studies.

There have been enough changes in leadership and leadership development
since Burke and Day’s meta-analysis (1986) that an additional meta-analysis is
warranted to understand the effectiveness of current leadership development
programs. Leadership development is “no longer focused on the individual
learner but increasingly on shaping the worldviews and behaviors of cohorts of
managers and, even transforming entire organizations” (Conger & Benjamin,
1999, p. xii). Strategic vision is now a focus of leaders because of the almost
continuous restructuring activities, demographic changes in the workforce, and
technological changes in a more complex and fast-paced system (Friedman,
2000; Gibler, Carter, & Goldsmith, 2000; Hooijberg, Hunt, & Dodge, 1997).
The ability of multinational companies to compete in the global market is
contingent upon their ability to change and adapt resources strategically
(Caligiuri & Stroh, 1995). Global organizations are also faced with dual report-
ing structures, proliferation of communication channels, overlapping respon-
sibilities, and barriers of distance, language, time, and culture (Friedman,
2000), but Marquardt and Engel (1993) found that very few leadership devel-
opment interventions have a global focus. Organizations today face a multitude
of competing, outcome-based demands (Levi & Mainstone, 1992)—ones that
stem not only from customer demands but from a variety of forces, such as
federal mandates and national accreditation standards. Peter Vaill (1990) used
the metaphor of “permanent white water” to represent the uncertainty, chaos,
and complexity inherent in today’s managerial environment.

Since Burke and Day’s research, transformational and team leadership
(Bass, 1985; Hackman & Walton, 1986; Larson & LaFasto, 1989), 360-degree
feedback (Lepsinger & Lucia, 1997), and on-the-job experiences (McCauley &
Brutus, 1998) have been introduced into leadership development literature.
Leadership development has undergone a shift in learning approaches and pro-
gram design, and greater emphasis has been placed on groups of managers
(Conger & Benjamin, 1999).

This meta-analysis adopted the term “managerial leadership development”
to integrate the traditional managerial and leadership behaviors (Bass, 1990;
Fleishman,  Mumford, Zaccaro, Levin, Korotkin, & Hein, 1991; House &
Aditya, 1997; Kotter, 1990; Yukl, 1989; Yukl & van Fleet, 1992) when those



behaviors are different but complementary. It also adopted the full range of
leadership model (Avolio, 1999; Bass, 1998) in which all leaders’ and man-
agers’ behaviors are different, but all leaders displayed both types of behavior
to varying degrees, and transformational leadership augments transactional
leadership. This research also subscribed to Holton and Naquin’s (2000) def-
inition of high-performance leadership as “leading and managing people and
organizational systems to achieve and sustain high levels of effectiveness by
optimizing goals, design and management at the individual, process and orga-
nizational levels” (p. 1) and used their competency model to define interven-
tion content areas.

Because little is known about what knowledge and skills or processes in
managerial leadership development interventions contribute to organizational
performance (Campbell, Dunnette, Lawler, & Weick, 1970; Fiedler, 1996;
Lynham, 2000), this research focused on outcomes in terms of knowledge,
expertise, or system results at the individual, team or group, or organizational
level (Rummler & Brache, 1995), with outcomes defined as “a measurement
of effectiveness or efficiency (of the organization) relative to core outputs of the
system, subsystem, process, or individual” (Holton, 1999, p. 33). Managerial
leadership development outcomes have traditionally focused on individ-
ual learning and skills without regard to organizational performance, using
Kirkpatrick’s evaluation model (1998). However, “the missing elements and
relationships in the Kirkpatrick model prohibit making accurate statements
about system states” (Holton, 1996, p. 7). Therefore, the Results Assessment
System (Swanson & Holton, 1999) was used to analyze the outcomes of lead-
ership development studies from both a learning and performance (system)
perspective. By integrating the results of leadership and management devel-
opment research via meta-analytic techniques (Hunter & Schmidt, 1990;
Lipsey & Wilson, 2001), this meta-analysis will assist future researchers in
determining the effectiveness of managerial leadership development interven-
tions and in their enhancement of organizational performance, individual
knowledge, and expertise.

This study answered the following research questions: (1) Across studies
measuring knowledge outcomes, how effective is managerial leadership devel-
opment? (2) Across studies measuring expertise (or behavior) outcomes, how
effective is managerial leadership development? (3) Across studies measuring
system outcomes, how effective is managerial leadership development?
(4) What moderator effects can be detected for the following variables: train-
ing content, organization type, job classification level, publication type, mea-
surement method, research design, and objective-subjective outcomes?

Method

This section discusses meta-analytic methods used in this study. However, space
limitations prevent an in-depth discussion of meta-analysis. Readers who want
a more comprehensive knowledge of meta-analysis should consult Aguinis and
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Pierce (1998); Hunter and Schmidt (1990); Lipsey and Wilson (2001); or
Carlson and Schmidt (1999).

Literature Search. The literature search involved three steps: computer-
ized search of all available databases, manual search of existing literature, and
communication with subject matter experts to locate unpublished studies. Stud-
ies were located by conducting computer searches using WebSPIRS and Ingenta
(UNCOVER) to search ERIC, PsychInfo, and Dissertation Abstracts Interna-
tional databases with keywords effectiveness, impact, influence, outcomes, and
results that intersected with the key subject areas of executive development, exec-
utive training, leadership development, leadership education, leadership training, man-
agement development, management education, management skills, management
training, managerial training, supervisory training, supervisory development, 360-
degree feedback, multisource feedback, multi-rater feedback, mentoring, coaching, and
dyadic relationships. In addition, a computer search was conducted of five Web
sites identified by subject matter experts as ones likely to provide leadership
development studies:

http://cls.binghamton.edu/library.htm
http://www.ari.army.mil
http://management.bu.edu/research/edrt/index.asp

www.grcl.com 
leadership.center@boeing.com

A manual search was conducted of reference lists of all studies located
through the computerized search; an article-by-article search was conducted of
all volumes of Journal of Applied Psychology, Academy of Management Journal, Per-
sonnel Psychology, Group and Organization Studies/Group and Organization Man-
agement, Organizational Behavior and Human Decision Processes/Organizational
Behavior and Human Performance, Human Relations, and Journal of Voca-
tional Behavior from 1982 to 2001. The tables of contents were reviewed for all
volumes of the following journals from 1982 to 2001: Leadership Quarterly, Jour-
nal of Leadership Studies, Journal of Management Development, Organizational
Dynamics, Human Resource Development Quarterly, and Human Resource
Management. All studies cited in The Impact of Leadership by Clark, Clark, and
Campbell (1992) were reviewed.

A meta-analysis is not considered complete if a subset of the population
is intentionally omitted. Efforts were taken to prevent the “file-drawer prob-
lem” where “journals are filled with five percent of the studies that show Type I
error, while the file drawers are filled with 95 percent of the studies that show
non-significant results” (Rosenthal, 1984, p. 107). A search for unpublished
manuscripts was conducted to help ensure that findings from this meta-
analysis were not biased due to the absence of unobserved and unobservable
effect sizes (Lipsey & Wilson, 2001). Unpublished studies were sought
through e-mail contacts with all known authors of leadership development



studies and individuals at the Center for Creative Leadership who were likely
to have knowledge about available managerial leadership development stud-
ies. Presenters on leadership or management development at conferences of
the Academy of Human Resource Development from 1998 to 2001, and the
Society of Industrial and Organizational Psychology in 2000 were contacted.
Because of the limited information within some studies, the degree of method-
ological rigor or quality of research design was not a selection criterion.

To be included, each study had to meet the following criteria: 

1. The study was operationally defined as an organizational managerial
leadership development study.

2. The study incorporated an intervention that involved managers, leaders,
executives, officers, supervisors, and/or foremen, defined as a deliberately
planned effort by an individual, group, or organization with the specific
intent to enhance managerial leadership potential at the individual, group
or team, or organizational level.

3. The study reported quantitative analyses from one of four research
designs: posttest only control group (POWC); pretest-posttest with control
group (PPWC); single group pretest-posttest (SGPP); or correlational
(CORR).

4. The study described the treatment and outcome measures.
5. The study reported the group means and standard deviations, Cohen’s d,

probability level, t-value, Pearson’s r, or raw data from which an effect
size was determined, or the author provided this information when
contacted.

6. The study was published in English between January 1982 and December
2001, and did not duplicate any studies that were used in Burke and Day’s
(1986) meta-analysis, as the purpose of the research was to pick up where
they left off and analyze studies from that point in time forward. The
current research attempted to locate all available leadership development
studies. Because the researchers were not attempting to locate studies in
every language, the search was of journals primarily written in English.
Nevertheless, many of those journals have a high percentage of inter-
national authors, resulting in 28 percent of the interventions being from
non–U.S. companies.

Overall, the literature searches located 346 articles that contained more than
one keyword. However, 214 were not empirical studies and did not meet the cri-
teria for inclusion in the study for one of the following reasons: (1) it described
some theoretical aspect of management development, (2) defined training meth-
ods of an intervention, (3) summarized the developmental aspects of manage-
ment positions, (4) described a naturally occurring process, (5) defined the
behavioral change of a student group who participated in an intervention, or
(6) described an intervention of non-managerial-level employees. The remaining
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132 empirical studies were reviewed fully; twenty-nine of the studies were dis-
carded because we were either unable to obtain adequate statistical information
or they were duplicates of previous studies. Of the 103 studies remaining that
met the criteria for inclusion, the low number of studies with feedback, devel-
opmental relationships, and on-the-job interventions prevented us from per-
forming a statistically sound meta-analysis on studies with those intervention
types. Thus, this meta-analysis was reduced to eighty-three studies with formal
training interventions only.

Coding of Studies. A coding form captured the author’s name, publica-
tion type and year, job classification level, organization type, country, program
name, sample size, intervention type, content focus, outcome category, out-
come variables measured, measurement instrument and method, research
design, and statistical data. Effect sizes were calculated from means and stan-
dard deviation, Cohen’s d, Pearson’s r, F or t-value, or p levels as documented
on the coding form. Detailed coding instructions were developed to train
coders, ensuring consistency in the coding of studies.

Coding Verification. Initially, the primary researcher coded a random
sample of twenty studies twice, with a 95 percent coding consistency. To
determine accuracy of the researcher’s coding, the researcher required two
additional individuals with significant knowledge of leadership development
to independently code the same sample, with 88 percent and 92 percent
agreement with the researcher. Discrepancies were resolved based upon
discussion, with 100 percent agreement. The remaining sixty-three studies
were coded twice by the primary researcher to ensure accuracy.

Coding Characteristics. The four key study characteristics were inter-
vention type, content focus, outcome category, and research design. The
intervention type was defined by using a full range of managerial leadership
development interventions (McCauley, Moxley, & Van Velsor, 1998) and were
categorized as formal training; feedback; developmental relationships; and
on-the-job experiences. This research focused on formal training programs,
defined by the researcher as structured training programs in a formal setting
either inside or outside the organization designed to develop the individual
employee.

The high-performance leadership competency model (Holton & Naquin,
2000) was used to define intervention content areas, as it was developed with
an organizational performance lens that focused on all levels of the organization
(Rummler & Brache, 1995). The intervention content focus was categorized as
problem solving and decision making; strategic stewardship; employee perfor-
mance; human relations; job and work redesign; and general management.

Outcome Categories. The most pertinent variable, and the unit of analysis
for the study, was the outcome resulting from each intervention. A combination
of the Results Assessment System (Swanson & Holton, 1999) and Burke and
Day’s (1986) outcomes were used to define the outcomes of leadership
development studies from both a learning and a performance perspective.



Outcome categories were defined as having either an objective or subjective
(Burke & Day, 1986) and either performance- or learning-level outcome
(Swanson & Holton, 1999). Performance-level outcomes were further catego-
rized as system results, and learning-level outcomes were delineated into
knowledge or expertise (behavior) results. Perception outcomes were not
included. The outcome categories were adapted from Swanson and Holton
(1999) and Burke and Day (1986) and were specifically defined for this
research as follows:

Knowledge—Subjective: Principles, facts, attitudes, and skills learned during
or by the end of training as communicated in statements of opinion,
belief, or judgment completed by the participant or trainer

Knowledge—Objective: Principles, facts, attitudes and skills learned during
or by the end of training by objective means, such as number of errors
made or number of solutions reached, or by standardized test

Behavior/Expertise—Subjective: Measures that evaluate changes in on-the-
job behavior perceived by participants, or global perceptions by peers or
a supervisor

Behavior/Expertise—Objective: Tangible results that evaluate changes in on-
the-job behavior or supervisor ratings of specific observable behaviors

System Results/Performance—Subjective: Organization results perceived by
respondents, not reported by company records (for example, subordinates’
job satisfaction or commitment to the organization), and group
effectiveness perceived by subordinates.

System Results/Performance—Objective: Tangible results, such as reduced
costs, improved quality or quantity, promotions, and reduced number of
errors in making performance ratings

Categorization by Research Designs. When a meta-analyst is faced with
multiple research designs, he or she has one of two choices: integrate all
research design types to create one overall effect size, or conduct separate meta-
analyses of the studies based upon research design types and create separate
effect sizes per research design. According to Hunter and Schmidt (1990), the
data from studies with different research designs “must be analyzed in differ-
ent ways using different formulas for sampling error” (p. 339). While the effect
sizes could be statistically aggregated, we decided that the effects represented
substantively different criterion (for example, gain scores versus post-training
mean versus control group), so we elected to conduct separate meta-analyses
for each research design. To conduct individual meta-analyses by the type of
research design provides an aggregation of similar studies and the ability to test
the research design as a moderator variable.

Unfortunately, single group pretest-posttest (SGPP) studies are often over-
looked as a valuable data source in meta-analysis because results are believed to
have weak controls and threats to internal and external validity. Some researchers
believe that data from SGPP designs “upwardly bias the mean treatment effect
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estimates derived from meta-analysis” (Lipsey & Wilson, 1993, p. 1194).
Nevertheless, SGPP design was included, as it is often used to evaluate training
programs (Carlson & Schmidt, 1999) and measure individual growth and learn-
ing. Hunter and Schmidt (1990) demonstrated that under most circumstances
“the within-subjects design is far superior to the between-subjects design”
(p. 339) and “has a much higher statistical power than does the independent
groups subjects design” (p. 341). They suggest that when a treatment by subject
interaction is present that is always true of training (that is, the individual differ-
ences of the participants interacts with the intervention), then SGPP may be the
best design. Also, Hunter and Schmidt (1990) “urged experimenters to use
the more powerful within-subjects design whenever possible” (p. 340). SGPP is
a within-subjects design. For high-level executive leadership development, SGPP
may be the only design possible, since a control group cannot be obtained. There-
fore, it is important to examine the SGPP studies.

This research is unique as separate meta-analyses were conducted by
research design: posttest only with control group (POWC); pretest-posttest
with control group (PPWC); correlation (CORR); and single group pretest-
posttest (SGPP). Each of the four research designs had the potential of having
seven outcome subgroups: knowledge objective and subjective; expertise
objective and subjective; and system objective and subjective. Thus twenty-
eight potential outcome subgroups existed. In the final research sample, we
used outcome subgroups with six or more effect sizes. While a meta-analysis
can be performed with a sample as small as two effect sizes, meta-analytic
researchers (Sackett, in press) caution against drawing strong conclusions from
such a small sample of studies. Power depends on the conditions simulated,
the Type I error rate, and the magnitude of validity difference one is interested
in detecting. Therefore, no single value can be used to represent power.

Space limitations prohibit a full discussion of this, but the thirty-two poten-
tial outcome subgroups were reduced to eleven once subgroups with fewer than
six studies were dropped. In two cases, we were able to preserve some data by
dropping the pretest-posttest comparison for the pretest-posttest with control
(PPWC) knowledge objective and system objective outcome subgroups and
integrating the studies with posttest only with control (POWC) knowledge objec-
tive and system objective outcome subgroups, respectively. Correlational studies
were dropped because too few studies were available to conduct a meta-analysis
with significance. The final sample of managerial leadership development
studies was reduced to eighty-three. The posttest only with control (POWC) sam-
ple contained thirty-six studies, the pretest-posttest with control (PPWC) sample
contained twenty-six studies, and the single group pretest-posttest (SGPP)
sample contained twenty-five studies.

Effect Size Calculations. The key dependent variable was the effect size,
a statistic that encoded the critical quantitative information from each rele-
vant study finding to transform data from each study into a common metric
(Lipsey & Wilson, 2001). Carlson and Schmidt’s (1999) formulas were used



to determine effect sizes and reduce the amount of sampling error associated
with the effect size estimate. Carlson and Schmidt refined Hunter and
Schmidt’s (1990) effect size formulas, allowing for single group pretest-posttest
research designs to be included in meta-analytic research. To control for some
of the threats to validity, Carlson and Schmidt’s (1999) formulas used pretest
standard deviation instead of posttest standard deviation to calculate the effect
size change. For consistency purposes, Carlson and Schmidt’s formulas were
used to determine effect sizes in each of the three meta-analyses in this
research.

The effect size for posttest only with control (POWC) studies was the dif-
ference between the mean posttest scores of the treatment and control groups
divided by the pooled standard deviation of the two groups. The POWC effect
was the normalized difference between a trained and untrained group.

The pretest-posttest with control (PPWC) effect size was the normalized dif-
ference in the gain scores between the trained group and the untrained compar-
ison group. The PPWC effect size formula subtracted the raw mean difference
of the control group pretest-posttest scores from the raw mean difference of the
treatment pretest-posttest scores and divided the resultant average gain by
the pooled standard deviation of the training and control groups pre-training
dependent variable assessments. Of important note was the use of the pre-
training standard deviation in calculating both PPWC and single group pretest-
posttest (SGPP) effect sizes, as post-training can be altered by individual
differences that interact with training methods employed, resulting in partici-
pants learning at different rates (Glass, McGaw, & Smith, 1981). These differ-
ences may be due to inattention or distractions in the learning environment,
differing opportunities for participation, or differential exposure to treatment.

The effect size for single group pretest-posttest (SGPP) studies was deter-
mined by comparing the pretest and posttest mean scores for the trained group
and dividing the resultant comparison by the standard deviation of the pre-
training dependent variable measure (Hunter & Schmidt, 1990). 

In studies where the mean, standard deviation, t-value, p-value and the
standard difference (d) were also reported, the means and standard deviation
served as the primary set of statistics from which to determine an effect size,
followed by t-value when available. The p-value was obtained from the table
of probabilities associated with observed values of z in the normal distribution
(Hunter & Schmidt, 1990).

Unit of Analysis. The unit of analysis was the outcome of each interven-
tion. When more than one measure of a dependent variable was used, the
resulting data was weighted to produce one effect size per dependent variable.
For example, if expertise objective outcomes were measured by two different
measures in a study, these two measures were weighted by group size to pro-
duce one effect size for expertise objective outcomes. When multiple inde-
pendent interventions occurred within the same study, we employed Hunter,
Schmidt, and Jackson’s (1982) design, where they were considered to be
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separate studies that used the same research designs and tests. We also
employed Hunter and Schmidt’s (1990) recommendation that the multiple
outcomes be treated as if they were independent studies, with effect sizes
computed for each intervention.

Correction for Statistical Artifacts. This research corrected for two arti-
facts: sampling error and error of measurement. Artifacts not controlled have the
effect of lowering the observed effect size (Aguinis & Pierce, 1998; Hunter &
Schmidt, 1990). A weighted effect size was calculated based upon the number
of subjects in the intervention so that studies of different sizes or more individ-
uals subjected to the intervention were not treated as though they made the same
contribution to the conclusions. The mean and variance of validity coefficients
were also corrected for attenuation due to measurement error by aggregating all
measurement reliability coefficients and applying a global correction method,
adjusting the mean values over all effect sizes, even when each individual effect
size could not be determined from the study. Studies were not corrected for
range restriction; there was no reason a priori to suspect a restricted range, since
the participants in the interventions met the population of interest (supervisors,
managers, and leaders in organizations). A search was made of the Forrest plot
for extreme effect sizes (that is, two or more standard deviations beyond the
mean of its respective group), and no outliers were found.

Moderator Analysis. Meta-analysis research provides for testing differ-
ences in across-study variability in effect size for underlying phenomena or
moderators. Two groups of potential moderators were identified: those within
a particular research design and those spanning all studies. Five potential mod-
erating variables were identified within the first group: the content focus of the
intervention, organization type, measurement method, job classification, and
publication type. However, the moderator analysis results could not be utilized
with any reasonable level of confidence for two reasons: the low power of
the studies and the probability of experiment-wise error. First, in many of the
moderator-outcome combinations in this meta-analysis, there were subgroups
analyzed that had a very small number of effect sizes, due primarily to the divi-
sion of the studies into different research design groups. In many subgroups,
only one or two effect sizes existed, which may mean that the power was too
low to detect all moderator effects in those combinations. Small numbers of
studies also generate a distribution of effect sizes, which is what is expected in
effective meta-analytic research. Thus, any one of the moderator effects pre-
sented in this research could possibly be an artifact, due to the small number
of effect sizes in subgroups of the moderator variable.

Second, with a 5 percent probability of finding a moderator, in fifty-four
moderator-dependent variable combinations present in this study, it is likely that
three cell combinations would have moderators. Seven cell combinations in this
meta-analysis were identified as possibly having a moderator. Thus, one could
expect that approximately one-half of the moderators found would occur
through random sampling, making the overall impact of this moderator analysis



even more suspect. Thus, the results from this group of moderators are not
reported here.

Two potential moderator variables were identified in the second group,
spanning all studies, and are reported in this study: research design type and
subjectivity-objectivity. Once effect sizes were adjusted for artifacts, Hunter
and Schmidt’s (1990) preferred method of breaking the data into subgroups
was used to determine whether a study characteristic was a moderating vari-
able. This approach uses a Q-statistic ratio to partition the observed effect size
variability into two components: the portion attributable to subject-level sam-
pling error and the portion attributable to other between-study differences.
The distribution was considered to be homogeneous when the sampling error
accounted for 75 percent or more of the observed variability (Hunter &
Schmidt, 1990). The variable was considered to be a moderator when the
residual variance of the population was 25 percent or more of the observed
variance. For computational purposes, when the Q value for between groups
was more than 25 percent of the total Q value for the subgroup, the grouping
variable was considered to be a moderator.

Software for Analysis. All data from the coding forms were entered into
Comprehensive Meta-Analysis, Version 1.0.23, a software program generated by
Borenstein and Rothstein (1999) of Biostat, Inc. This software uses Hunter and
Schmidt’s (1990) methodology, which allowed for synthesis of data from mul-
tiple studies and provided a means for tracking the source of variation when
effect sizes differed significantly.

Results

One hundred and three leadership development studies with a full range of
managerial leadership development interventions were initially located. Eighty
percent were formal training interventions (eighty-three studies), 13 percent
(thirteen studies) were feedback interventions, 5 percent (five studies) were
coaching and mentoring, and 2 percent were on-the job interventions (two
studies). Studies were published primarily in psychology and business or
management sources. The majority of interventions had behavioral outcomes
and a human relations or general management training content focus. There
appeared to be a trend toward multiple training techniques, a blend of cogni-
tive knowledge and behavioral learning, and multiple evaluation techniques
that included evaluations by supervisors, subordinates, and peers, along with
self-assessments.

There was an average of 1.8 effect sizes per study. Fifty-two  studies
(40 percent) had expertise subjective outcomes and contributed sixty-three
effect sizes. Forty-five studies (34 percent) with expertise objective outcomes
produced fifty-two effect sizes. Eleven  studies measured system objectives,
and only one study had financial outcomes. Twenty-two studies (17 percent)
measured knowledge outcomes and contributed twenty-four effect sizes, and
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ninety-seven studies had interventions with expertise outcomes, producing
115 (75 percent) of the effect sizes. Forty-six  different measurement instru-
ments were used. Cronbach’s alpha coefficients were provided for forty-five
studies, with an average reliability over those studies of .893.

Posttest Only with Control (POWC) Meta-Analysis. Thirty-six  POWC
studies generated fifty-nine effect sizes, with a total of 3,104 subjects as indi-
cated in Table 1.

Eleven  studies with knowledge objective outcomes produced thirteen
effect sizes from 877 subjects, with an overall effect size of .96. Thirteen  stud-
ies contributed sixteen effect sizes and 843 subjects in the expertise objective
subgroup, producing an overall effect size of .54. Eighteen  studies contributed
twenty-three effect sizes from 966 subjects in the expertise-subjective outcome
subgroup, with an average effect size of .41. Seven  studies with system objec-
tive outcomes produced an overall effect size of .39 from seven effect sizes and
418 subjects. The effect sizes varied among individual studies in the POWC
data set from �1.39 to 2.02.

Pretest-Posttest with Control (PPWC) Meta-Analysis. A total of twenty-
six studies generated forty-one effect sizes from a total of 1,573 subjects in the
PPWC meta-analysis, as shown in Table 2, which presents effect sizes per out-
come subgroup for PPWC studies.

Nineteen  studies with 1,104 subjects contributed twenty-two effect
sizes with expertise objective outcomes, producing an overall effect size of .35.
Eighteen  studies with 469 subjects contributed nineteen effect sizes and an
overall effect size of .40 for expertise subjective outcomes. Eleven  studies had
more than one type of dependent variable, and two studies had more than
one experimental treatment. The effect sizes varied among individual studies
in the PPWC data set from �.45 to 1.67.

Single Group Pretest-Posttest (SGPP) Meta-Analysis. The aggregation of
SGPP studies was based on twenty-five studies that generated thirty-five effect
sizes. The effect sizes varied among individual studies in the SGPP data set
from �.26 to 2.10, as shown in Table 3.

Six studies produced six effect sizes in the knowledge objective subgroup,
with an effect size of 1.37 from 642 subjects. Fourteen  studies with fourteen
effect sizes and 1,004 subjects with expertise objective outcomes produced
an effect size of 1.01. Thirteen  studies with fifteen effect sizes and 2,638 sub-
jects in the expertise subjective outcome subgroup produced an effect size
of .38. Twelve  studies had more than one dependent variable, and two studies
had more than one experimental treatment.

Discussion and Conclusions

This research differs from other meta-analyses because studies from all research
designs were located and reviewed for inclusion. Single group pretest-posttest
measurements without control groups (SGPP) were included, because they are
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Table 1. Effect Sizes of Interventions per Outcome Subgroup (POWC)

95 Percent Confidence Interval

N N Effect Lower Upper Org Job
Citation (Year) (Training) (Control) Size SE Limit Limit Type Class Content

Knowledge-Objective
Davis/Mount (1984) 88 122 1.60 .16 1.28 1.91 O M E
Davis/Mount (1984) 135 122 1.19 .14 .92 1.45 O M E
DeNisi/Peters (1996) 66 22 .65 .25 .15 1.15 Ma E H
Haccoun/Hamtiaux 42 24 .83 .27 .29 1.36 E M H

(1994)
Harrison (1992) 11 12 1.44 .47 .46 2.41 Mi O H
Harrison (1992) 11 12 1.56 .48 .57 2.55 Mi O H
Maurer/Fay (1988) 212 21 1.10 .23 .63 1.56 Me O H
May/Kahnweiler 19 19 1.01 .34 .31 1.71 Ma E H

(2000)
Russell et al. (1984) 19 11 1.39 .42 .53 2.25 A M H
Thoms/Klein (1994) 64 64 .32 .27 �.18 .85 Me O H
Tziner et al. (1991) 45 36 .72 .23 .26 1.17 Mi E H
Wolf (1996) 144 144 .76 .12 .52 1.00 Me O H
Yaworsky (1994) 21 21 .61 .32 �.03 1.25 G E G
Subtotal (n � 11; 877 630 .96 .07 .82 1.12

k � 13)
Expertise-Objective

Alsamani (1997) 38 31 1.39 .27 .85 1.93 G M G
Bendo (1984) 63 63 .39 .18 .03 .74 O E H
Clark et al. (1985) 19 8 .84 .44 �.06 1.74 Me O H
Davis/Mount (1984) 66 96 �1.39 .18 �1.75 �1.05 O M E
Davis/Mount (1984) 104 98 .40 .14 .12 .68 O M E
DePiano/McClure 23 60 .74 .25 .23 1.24 E T H

(1987)
Dvir et al. (2002) 23 17 �.90 .34 �1.56 �.22 Mi E S
Earley (1987) 20 20 2.01 .39 1.22 2.79 Ma E G
Earley (1987) 20 20 1.03 .34 .34 1.71 Ma E G
Earley (1987) 20 20 1.44 .35 .72 2.16 Ma E G
Eden (1986) 7 9 .89 .53 �.24 2.02 Mi O J
Eden et al. (2000) 138 184 .06 .11 �.16 .28 Mi O H
Henry (1983) 156 156 .24 .11 .01 .46 T E H
Josefowitz (1984) 65 31 �.08 .22 �.52 .35 T E G
Scandura/Graen 21 57 .51 .26 �.01 1.02 G E H

(1984)
Thoms/Klein (1994) 60 60 .41 .29 �.11 .96 Me O H
Subtotal (n � 13; 843 870 .54 .19 .14 .95

k � 16)
Expertise-Subjective

Alsamani (1997) 38 31 1.00 .26 .49 1.51 G M G
Briddell (1986) 24 24 .02 .29 �.56 .60 E O G
Colan/Schneider 184 50 .26 .16 �.05 .58 U E H

(1992)
Dvir et al. (2002) 27 18 .52 .31 �.11 1.14 Mi E S
Earley (1987) 20 20 1.23 .34 .53 1.93 Ma E G
Earley (1987) 20 20 1.15 .34 .46 1.84 Ma E G
Earley (1987) 20 20 1.53 .36 .80 2.26 Ma E G
Eden (1986) 7 9 .89 .53 �.24 2.02 Mi O J
Fuller (1985) 24 24 �.48 .29 �1.07 .11 E M H

(Continued)
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often used to evaluate training programs (Carlson & Schmidt, 1999) and to
measure individual growth and learning. Not to include these studies would
leave out a significant group of managerial leadership development interven-
tions. Overall, the effectiveness of managerial leadership development
programs varied widely: some programs were tremendously effective, and
others failed miserably. For example, effect sizes in the individual studies in

Table 1. Effect Sizes of Interventions per Outcome Subgroup
(POWC) (Continued)

95 Percent Confidence Interval

N N Effect Lower Upper Org Job
Citation (Year) (Training) (Control) Size SE Limit Limit Type Class Content

Gerstein et al. 112 112 .23 .13 �.03 .50 A O G
(1989)

Harrison (1992) 11 12 .62 .43 �.27 1.50 Mi O H
Harrison (1992) 11 12 .02 .42 �.85 .88 Mi O H
Henry (1983) 156 156 .28 .11 .06 .51 T E H
Ivancevich (1992) 15 15 .62 .37 �.14 1.39 O O H
Ivancevich (1992) 15 15 .74 .38 �.04 1.51 O O H
Ivancevich (1992) 15 15 .43 .37 �.33 1.18 O O H
Maurer/Fay (1988) 21 21 �.44 .31 �1.07 .19 Me O H
Moxnes/Eilerten 77 133 .14 .14 �.14 .42 U E G

(1991)
Reaves (1993) 25 20 1.01 .32 .37 1.65 E O H
Scandura/Graen 21 57 .38 .26 �.13 .89 G E H

(1984)
Tziner et al. (1991) 45 36 .56 .23 .10 1.01 Mi E H
Williams (1992) 49 30 .42 .23 �.32 .60 G E G
Young/Dixon (1995) 29 40 �.78 .25 .27 1.28 O T G
Subtotal (n � 18; 966 890 .41 .22 .25 .58

k � 23)
System-Objective

Bankston (1993) 13 13 .79 .31 .42 .93 E T H
Colan/Schneider 184 50 .30 .16 �.01 .62 U E H

(1992)
Graen et al. (1982) 36 95 .60 .20 .20 .99 G O J
Hill (1992) 25 27 .10 .27 �.46 .66 E T H
Posner (1982) 34 34 .02 .24 �.46 .50 G E H
Scandura/Graen 21 57 .67 .26 .15 1.19 G E H

(1984)
Urban et al. (1985) 105 105 .43 .14 .16 .71 O E G
Subtotal (n � 7; 418 381 .39 .10 .19 .59

k � 7)
Combined (n � 36; 3,104 2,771

k � 59)

Note: Organization Type (Org Type): G � Government; Ma � Manufacturing; T � Technology; E �
Education; Mi � Military; U � Utilities; Me � Medical; A � Automotive; and O � Other Unknown.
Job Classification (Job Class): T � Top Management; M � Mid-Manager; E � Entry Level; and O�
Mixed Groups. Training Content (Content): G � General Management; H � Human Relations; S �
Strategic Stewardship; E � Employee Performance; and J � Job and Work Redesign. n � number of
studies; k � effect size; N � number of subjects.
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Table 2. Effect Sizes of Interventions per Outcome Subgroup (PPWC)

95 Percent Confidence Interval

N N Effect Lower Upper Org Job
Citation (Year) (Training) (Control) Size SE Limit Limit Type Class Content

Knowledge-Objective
Bankston (1993) 13 15 .57 .38 �.23 1.36 E T H
Birkenbach et al. 25 25 .89 .30 .29 1.48 Ma E H

(1984)
Deci et al. (1989) 235 177 .49 .10 .29 .69 O O H
Devlin-Scherer et al. 162 162 .04 .11 �.18 .25 E O H

(1997)
Eden et al. (2000) 17 17 1.29 .38 .52 2.05 E T H
Eden et al. (2000) 12 10 .27 .43 �.62 1.17 F T H
Frost (1996) 33 17 .37 .30 �.24 .97 G O H
Frost (1996) 28 17 �.45 .31 �1.07 .18 G O H
Graen et al. (1982) 37 95 .74 .20 .35 1.14 G O J
Graen et al. (1982) 37 95 .51 .20 .11 .89 G O J
Mattox (1985) 18 18 �.05 .33 �.73 .63 O O G
May/Kahnweiler 19 19 1.01 .35 .31 1.71 Ma E H

(2000)
Nelson (1990) 30 14 .04 .32 �.61 .69 E T G
Niska (1991) 13 13 1.12 .42 .25 2.00 E T G
Rosti/Shipper (1998) 27 26 .41 .28 �.15 .97 O M G
Russell et al. (1984) 9 16 .23 -— �.64 1.09 A M H
Savan (1983) 25 25 .07 .28 �.50 .64 O E H
Smith et al. (1992) 14 14 1.22 .41 .38 2.07 E O H
Sniderman (1992) 59 146 .20 .20 �.19 .59 O O H
Steele (1984) 220 219 .03 .10 �.16 .22 T M H
Tharenou/Lyndon 50 50 .78 .21 .37 1.19 G E G

(1990)
Yaworsky (1994) 21 21 .09 .31 �.54 .71 G E G
Subtotal (n � 19; 1,104 1,211 .35 .08 .20 .50

k � 22)
Expertise-Subjective

Bankston (1993) 13 15 .33 .33 �.45 1.11 E T H
Barling et al. (1996) 9 11 .42 .45 �.53 1.38 F T S
Birkenbach et al. 25 25 .78 .29 .19 1.37 Ma E H

(1984)
Cato (1990) 40 40 .29 .22 �.16 .74 G O G
Clark (1990) 31 63 .11 .22 �.33 .54 E E H
Deci et al. (1989) 8 13 .20 .45 �.74 1.15 O O H
Eden et al. (2000) 17 17 .60 .35 �.11 1.31 E T H
Eden et al. (2000) 21 23 .57 .31 �.05 1.20 F T H
Edwards (1992) 29 39 1.22 .27 .69 1.76 E O P
Hill (1992) 25 27 �.13 .28 �.69 .42 E T H
Lawrence/Wiswell 33 32 .29 .25 �.20 .79 G O G

(1993)
Mattox (1985) 18 18 �.15 .33 �.83 .53 O O G
Nelson (1990) 30 14 .17 .32 �.48 .82 E T G
Niska (1991) 13 13 1.67 .46 .73 2.62 E T G
Russell et al. (1984) 11 17 �.22 .38 �1.01 .58 A M H
Savan (1983) 25 25 �.01 .28 �.57 .56 O E H
Steele (1984) 50 50 .09 .20 �.30 .49 T M H

(Continued)
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this meta-analysis ranged from �1.39, representative of a highly unsuccessful
program, to a successful program with an effect size of 2.10.

Studies included in this meta-analysis span the twenty-year period after the
legendary Burke and Day (1986) study that is commonly regarded as the prin-
cipal empirical support for the effectiveness of managerial training and leader-
ship development programs. Table 4 presents a comparison of this research with
Burke and Day’s meta-analysis (1986) on the effectiveness of managerial lead-
ership development programs. The researchers found methodological
differences and suggest that comparisons to Burke and Day’s (1986) meta-
analysis results should be made with caution. The unit of analysis in this
research was a single outcome measure, whereas Burke and Day (1986) calcu-
lated an effect size for each dependent variable within a single study. Burke and
Day aggregated studies involving 3,967 treated and 3,186 control group par-
ticipants, but reported 46,574 total subjects across 472 effect sizes. This research
reported 9,590 total subjects across 136 effect sizes in all three research designs.
Burke and Day’s (1986) methodology raises two issues: (1) independence of out-
comes measured (effect sizes), and (2) over-weighting of studies with multiple
effect sizes. Burke and Day’s procedure potentially introduces substantial error,
as the inflated sample size, the distortion of standard error estimates arising from
the inclusion of non-independent effect sizes, and “the overrepresentation of
those studies that contribute more effect sizes can render the statistical results
highly suspect” (Lipsey & Wilson, 2001, p. 105). To be fair, meta-analysis meth-
ods were still developing at the time they conducted their study, and their
method was accepted at that time. However, newer meta-analysis methods are
now available that raise questions about the older methods.

Also, Burke and Day (1986) combined all behavioral outcomes into a sub-
jective behavior subgroup, and all results outcomes into an objective results

Table 2. Effect Sizes of Interventions per Outcome Subgroup
(PPWC) (Continued)

95 Percent Confidence Interval

N N Effect Lower Upper Org Job
Citation (Year) (Training) (Control) Size SE Limit Limit Type Class Content

Tharenou/Lyndon 50 50 1.06 .21 .64 1.49 G E G
(1990)

Yaworsky (1994) 21 21 .09 .31 �.54 .71 G E G
Subtotal (n � 18; 469 417 .40 .10 .20 .61

k � 19)
Combined (n � 26; 1,573 1,607

k � 41)

Note. Organization Type (Org Type): G � Government; Ma � Manufacturing; T � Technology; E �
Education; Mi � Military; F � Financial; A � Automotive; and O � Other Unknown. Job
Classification (Job Class): T � Top Management; M � Mid-Manager; E � Entry Level; and O �
Mixed Groups. Training Content (Content): G � General Management; H � Human Relations; S �
Strategic Stewardship; J � Job and Work Redesign; and P � Problem Solving. n � number of
studies; k � effect size; N � number of subjects.
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Table 3. Effect Sizes of Interventions per Outcome Subgroup (SGPP) 

95 Percent Confidence Interval

N Effect Lower Upper Org Job
Citation (Year) (Training) Size SE Limit Limit Type Class Content

Knowledge-Objective
Couture (1987) 13 1.06 .42 .19 1.92 Me E H
Larsen (1983) 9 1.22 .51 .13 2.31 Me M G
Martineau (1995) 67 .66 .18 .31 1.01 O E H
Tesoro (1991) 99 1.59 .16 1.27 1.91 O O H
Tracey et al. (1995) 104 1.66 .16 1.34 1.97 O E G
Yang (1988) 350 3.54 .09 1.37 1.71 G O G
Subtotal (n � 6; k � 6) 642 1.36 .08 1.18 1.56

Expertise-Objective
Bruwelheide/Duncan (1996) 12 1.43 .46 .48 2.38 O O H
Donohoe et al. (1997) 89 1.66 .17 1.32 2.00 G O H
Dorfman et al. (1986) 121 .09 .13 �.16 .34 E E E
Jalbert et al. (2000) 39 �.28 .23 �.73 .18 T T G
Katzenmeyer (1988) 50 .41 .20 .01 .81 E T H
Larsen (1983) 12 .85 .40 .03 1.67 Me M G
McCauley/Hughes-James 38 .25 .23 �.21 .71 E T G

(1994)
Paquet et al. (1987) 22 .60 .31 �.02 1.22 O O G
Shipper/Neck (1990) 10 .78 .46 �.19 1.76 Me O H
Tesoro (1991) 11 .44 .43 �.46 1.34 O O H
Tracey et al. (1995) 104 1.25 .15 .95 1.55 O E G
Warr/Bunce (1995) 106 .16 .14 �.11 .43 O E G
Woods (1987) 40 .06 .22 �.38 .51 E O H
Yang (1988) 350 1.39 .08 1.23 1.56 G O G
Subtotal (n � 14; k � 14) 1,004 1.01 .06 .87 1.15

Expertise-Subjective
Faerman/Ban (1993) 1,363 .28 .04 .21 .36 G E H
Innami (1994) 112 1.71 .16 1.40 2.02 Me E P
Innami (1994) 112 .29 .13 .02 .55 Me E P
Katzenmeyer (1988) 50 .69 .21 .28 1.10 E T H
Lafferty (1998) 233 .34 .09 .16 .53 Mi M G
Lafferty (1998) 282 .29 .08 .12 .45 Mi M G
Larkin (1996) 23 .87 .31 .25 1.49 Me O H
Martineau (1995) 52 .39 .20 �.01 .78 O E H
McCauley/Hughes-James 38 .61 .23 .14 1.08 E T G

(1994)
Robertson (1992) 160 .04 .11 �.18 .26 O O G
Sogunro (1997) 29 2.10 .33 1.44 2.75 O O G
Tenorio (1996) 19 .84 .34 .15 1.52 T E G
Thoms/Greenberger 105 .52 .17 .17 .86 O O S

(1998)
Werle (1985) 20 .56 .32 �.09 1.22 O M G
Woods (1987) 40 .34 .23 �.11 .79 E O H
Subtotal (n � 13; 2,638 .38 .04 .30 .46

k � 15)
Combined (n � 25; 4,284

k � 35)

Note: Organization Type (Org Type): G � Government; T � Technology; E � Education; Mi � Military;
Me � Medical; and O � Other Unknown. Job Classification (Job Class): T � Top Management; M �
Mid-Manager; E � Entry Level; and O � Mixed Groups. Training Content (Content): H � Human
Relations; E � Employee Performance; P � Problem Solving; G � General Management; and S �
Strategic Stewardship. n � number of studies; k � effect size; N � number of subjects.
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subgroup. This research mixed neither objective nor subjective nor financial
and system outcomes. Thus, a problem exists of comparing “apples and
oranges” when comparing effect sizes. It is unreasonable to believe that the
standard error for financial returns would be the same as the standard error for
system outcomes. To combine outcome subgroups is to assume that the out-
comes are equivalent with equivalent distributions.

In addition, Burke and Day aggregated studies only from business and
industry, whereas the current sample included studies from education, govern-
ment, medical, and military. Of key importance is that two studies in Burke and
Day’s (1986) meta-analysis and eleven studies in this overall meta-analysis
research had organizational-level outcomes. Managerial leadership development
is a young field for which little is reported in the literature regarding what is or
what is not effective, particularly relative to outcomes of the organization as a
system. The difference in effect sizes is very curious. One would expect some
differences, because Burke and Day (1986) limited their research to business
and industry, which caused the overall focus to be somewhat different.

Knowledge (Learning) Outcomes. Learning outcomes remain a primary
focus of leadership development programs. Posttest only with control (POWC)
knowledge objective outcomes measured primarily by knowledge tests are
highly effective, almost one standard deviation higher than the untrained
control group. It would stand to reason that managerial ranks would know
why they needed the information provided in training, and could under-
stand why it would be of benefit to them in their own positions. This result
compares with .38 effect size found by Burke and Day (1986), indicating only
moderate effectiveness. Single group pretest-posttest (SGPP) knowledge objec-
tive results had an average effect of 1.37, but a limited number of studies
existed on which to base any conclusions. One could assume that the effect
would be higher in SGPP studies, where individual differences are recognized
and treatment by subject interaction is incorporated and measured. However,

Table 4. Comparison of Meta-Analyses on Managerial Leadership
Development Programs by Outcome Subgroup

Outcome Burke and Collins Collins Collins
Subgroup Day (1986) POWC (2002) PPWC (2002) SGPP (2002)

Knowledge
Objective .38 .96 — 1.37
Subjective .34 — — —

Expertise
Objective — .54 .35 1.01
Subjective .49 .41 .40 .38

System
Objective .67 .39 — —
Subjective — — — —

Note: Burke and Day (1986): 70 studies, 472 effect sizes (3,967 subjects); Collins POWC (2002): 36
studies, 59 effect sizes (3,104 subjects); Collins PPWC (2002): 26 studies, 42 effect sizes (1,573
subjects); Collins SGPP (2002): 25 studies, 35 effect sizes (4,284 subjects).



this area could use further research, and especially with SGPP studies, in regard
to treatment by subject interaction.

It should be noted that the effect size is higher for knowledge outcomes
and gradually dropped for expertise and system across different designs. One
would anticipate that top-level leaders would score well on knowledge as
measured objectively primarily through testing. Behavior, on the other hand, is
much more difficult to measure, especially rated subjectively, and it should be
noted that the majority of the studies had expertise outcomes. Because the single
group pretest-posttest design (SGPP) captures treatment by subject interaction,
the researchers believe the SGPP effect size (1.01) to be the best representation
of a behavior effect size. It must also be observed that the effect size did not drop
as much between knowledge and behavior for SGPP as in other designs. The
effect size of system-level outcomes, on the other hand, was determined with a
sample of seven studies, considered to be a small meta-analysis. Inadequate
evaluation methods to measure organizational performance and the small
sample size lead the authors to speculate on the validity of the effect size for
system outcomes until more empirical studies are incorporated.

Expertise Objective Outcomes. The expertise objective outcomes were
moderately effective across the posttest only with control (POWC) and pretest-
posttest with control (PPWC) meta-analyses, and highly effective in single
group pretest-posttest (SGPP) studies. The most obvious measure of behavioral
change (expertise) is gain scores, the difference between individual’s perfor-
mance before training (pretest score) and performance after completion of the
training (posttest score), as represented in SGPP studies. Behavior change when
measured objectively from pretest to posttest was approximately 1.0 standard
deviation greater after training. Adult learning principles alert us that indi-
viduals react differently to training based on their differences, a concept known
as treatment by subject interaction. Managers who participate in training
programs differ greatly, and for programs to be effective they must accom-
modate individual managers’ abilities, learning styles, and preferences. For
example, some people learn best from lectures, others from structured exercises
or direct experiences. Pretest-posttest designs are the only ones that incorpo-
rate the effect of treatment by subject interaction. The SGPP effect size for
expertise objective outcomes (1.01) may be the most reflective of the true effect
size. The POWC studies, which are more directly comparable to Burke and
Day (1986), showed an effect size of .54, close to their finding of .49.

Expertise Subjective Outcomes. Expertise subjective outcomes were
found to have a moderate effectiveness in posttest only with control (POWC),
pretest-posttest with control (PPWC), and single group pretest-posttest (SGPP)
studies. The outcome for the trained group in POWC expertise subjective stud-
ies was .41 standard deviation higher than the control group. In PPWC
expertise subjective studies, the behavior change of the trained group was .40
standard deviation higher than the untrained group. SGPP expertise subjective
training participants performed .38 standard deviation greater after training
than prior to training.

Effectiveness of Managerial Leadership Development Programs 237
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For the most part, expertise subjective and expertise objective outcomes
indicated moderate effectiveness, surprisingly similar to Burke and Day’s
(1986) results, except for a 1.01 effect size for single group pretest-posttest
(SGPP) expertise objective outcomes. The SGPP expertise objective effect size
was higher than posttest only with control (POWC) expertise objective. While
additional research should be performed to reach a viable conclusion, it is
believed by the researchers that SGPP may be a stronger design that detects
and measures treatment by subject interaction as discussed earlier (Hunter &
Schmidt, 1990). Interestingly, the SGPP expertise objective effect size was also
significantly higher than SGPP expertise subjective effect sizes (1.01 objective
versus .38 subjective). Objective measurements were primarily multiple rat-
ings of the participant’s behavior after training. This finding was surprising
because subjective ratings are usually higher than objective ratings. It is pos-
sible that self-raters do not see change in themselves as quickly as is detected
by supervisors or subordinates. Also, some people are overly critical of them-
selves and may not rate themselves as highly as others would do. Expertise
subjective outcomes were primarily measured by self-assessments.

A larger effect size for single group pretest-posttest (SGPP) studies is not
unusual. Leddick’s (1987) meta-analysis of training effectiveness using both
SGPP and posttest only with control (POWC) studies found that “effects were
smaller when true controls or non equivalent control groups were used”
(p. 98). Leddick obtained an effect size of .98 for a mixed group of expertise
subjective and expertise objective outcomes, very close to the effect size
obtained in this SGPP expertise objective outcomes (1.01). Chen’s (1994)
meta-analysis on the effectiveness of cross-cultural training for managers also
found effect sizes from SGPP studies overall higher than with control groups
(1.74 versus 1.58).

Combining the two outcome categories into one, as was done by Burke and
Day (1986), is unwise, as subjective and objective results are distinct and reflect
different measurement strategies. This is apparent by the amount of literature
on self versus other measurement, which indicates that self-measurements
are usually higher. Therefore, it is strongly believed that findings in this meta-
analysis provide a greater understanding about managerial leadership develop-
ment in terms of behavioral outcomes of training than any other meta-analysis.

System Outcomes. Seven posttest only with control (POWC) system
objective studies were located, with an average effect size of .39, ranging from
.02 to .79 from only 418 subjects. Thus, performance-level outcomes mea-
sured objectively for the trained group was .39 standard deviation higher than
the control group. This indicates that interventions with system objective out-
comes were moderately effective. In contrast, the average system objective
effect size in Burke and Day’s study was .67 (2,298 participants).

This meta-analysis shows that there is little research describing strate-
gic stewardship training programs or system-level outcomes that involve
transformational leadership primarily at the top management level. This is



unfortunate, as companies must develop the strength to widen perspectives
and compete globally in today’s dynamic business world. It is perhaps too
soon for significant research to occur and be reported regarding strategic
stewardship and the need to train leaders in strategy development.

Limitations and Implications for Future Research

One of the glaring problems this research uncovered is that what has been con-
sidered the classic study on leadership development effectiveness (Burke &
Day, 1986) needs to be updated to utilize modern meta-analytic methods. It is
impossible to determine whether studies since 1982 show an improvement,
no change, or a decline in effectiveness of leadership development. The data
would seem to suggest an improvement in knowledge outcomes, but Burke
and Day’s methods could well have overweighted some studies with poor
outcomes—or vice versa. A complete restatement of their data is needed in
order to determine whether there have been changes in intervention effective-
ness since 1982.

There has been a resurgence of interest in evaluation of managerial lead-
ership development programs (Alliger, Tannenbaum, Bennett, Traver, &
Shotland, 1997; Dionne, 1996; Holton, 1996; Moller & Mallin, 1996), with
researchers exploring cause-effect relationships between interventions and the
participants’ learning, expertise or behavior, and system-level results. However,
this research points to some other significant holes in the research that could
be promising future research opportunities. First, the small number of reported
systematic evaluations of leadership development programs with organizational
performance as an outcome (Collins, 2001; Sogunro, 1997) limited our abil-
ity to determine a critical effect size for system or financial outcomes. Specifi-
cally, less than 10 percent of studies located through this research were focused
at the organizational level. While the prevailing principles of most manage-
ment development literature are rooted in organizational strategy and organi-
zational structure, the relationship between corporate performance and
individual leadership still lacks significant empirical support. Because organi-
zations are facing a more competitive global economy with increased perfor-
mance demands, it is important that evaluation and performance-based
management development theory be combined to create the appropriate sys-
tem for measurement of organizational-level performance. More reported stud-
ies with organizational-level outcomes are needed before researchers can
determine the overall effectiveness of leadership development programs at the
system level. Also, the current research shows there is an emerging trend of
transformational leadership, but little training and reporting of results exists
in this important area of managerial leadership development.

Second, few empirical studies were available for outcomes of on-the-job
assignments, coaching, mentoring, or feedback interventions, which made it
impossible to determine the effectiveness of those interventions through this
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meta-analysis. These are commonly used managerial leadership development
experiences, and are believed to be the interventions at the leading edge of
managerial leadership development programs for the future. The literature
search also showed encouraging initial evidence of the effectiveness of team
training (Eden, 1986; Graen, Novak, & Sommerkamp, 1982). More research
and reporting of results is needed to provide definitive use to practitioners
regarding the effectiveness of team training, as well as on-the-job experiences
and developmental relationships.

Third, small sample sizes limited the evaluation of possible moderators
of managerial leadership development interventions. An advantage to meta-
analysis is that it allows testing of across-study variables to ensure that no
extraneous underlying phenomena or moderators affect the interventions.
Additional knowledge regarding moderators is important in our total under-
standing of the field of leadership development.

Fourth, attention to research design in performing additional meta-
analyses could provide a further understanding of leadership development
literature. More research and results should be reported from single group
pretest-posttest (SGPP) studies, incorporating treatment by subject interaction
or the individual learner differences, in response to training. This is important,
as SGPP design is often the only type to measure training effectiveness, but is
a type of research design often left out of meta-analyses because there is no
control group. SGPP measurements should be explored further. Also, the
current empirical research also does not maximize the use of the additional
data in the studies with a pretest-posttest with control (PPWC) design. PPWC
studies should be split into a data set of posttest only with control
(POWC) and single group pretest-posttest (SGPP) studies, and results
compared.

Fifth, it is important to note that previous meta-analyses do not aggregate
studies with expertise objective outcomes. The only known findings of behav-
ior measured objectively are based upon this research. It is suggested that
future research separate subjective from objective behavioral outcomes and
system outcomes from financial outcomes. This conceptualization should be
incorporated to conduct another meta-analysis using the same sample of stud-
ies as Burke and Day (1986).

Implications for Practice

Organizations should feel comfortable that their managerial leadership devel-
opment programs will produce substantial results, especially if they offer the
right development programs for the right people at the right time. For exam-
ple, it is important to know whether a six-week training session is enough or
the right approach to develop new competencies that change managerial
behaviors, or is it individual feedback from a supervisor on a weekly basis
regarding job performance that is most effective?



A wide variety of program outcomes are reported in the literature—some
that are effective, but others that are failing. In some respects the lessons for
practice can be found in the wide variance reported in these studies. The range
of effect sizes clearly shows that it is possible to have very large positive out-
comes, or no outcomes at all.

Insufficient data was provided in many studies about the programs,
needs assessments, and/or methodology to empirically assess reasons for
higher or lower effect sizes. Therefore, as researchers all we can do is specu-
late on the findings in the current research. Ideally we would like to have
coded additional variables from each study in this meta-analysis so that
we could establish whether there are other design characteristics that pro-
duce better outcomes. For example, we would like to have coded whether or
not any types of needs assessments were done. Best practices tell us that an
up-front analysis is the key to making sure that the interventions target
the right skills to positively impact organizational performance. Actually, the
wide variation in effectiveness of the interventions in the studies in this meta-
analysis could possibly have been due to poor needs analyses, but because
studies often don’t report this information, we were unable to determine if
this was truly the case. When needs analyses are not done, leadership devel-
opment programs may incorporate leadership dimensions in the program
design that are not appropriate for the organization. Some training profes-
sionals make efforts to create favorable conditions for transfer of training and
conduct needs assessments so that training objectives address the organiza-
tion’s strategic goals and that resources are directed where they can have the
greatest impact on the program and on the participants (Conger & Benjamin,
1999). It helps to develop training objectives that are tailored directly to
address the obstacles and dilemmas impacting the implementation of the
organization’s strategic goals.

This research shows that leadership development has begun to focus on
managerial teams and organizational transformation. However, because of the
limited number of studies, the relationship between leadership develop-
ment and organizational performance still remains unclear (Fiedler, 1996;
Lynham, 2000). Using the high-performance leadership competency frame-
work (Holton & Naquin, 2000) to conduct future meta-analyses and to
develop training programs would integrate multiple leadership perspectives
and help researchers be able to more clearly connect organizational perfor-
mance and leadership development.

The small number of studies in certain outcome categories suggests that
organizations must also spend time evaluating the effectiveness of those inter-
ventions and reporting the findings. What is not reported in studies in this
meta-analysis, or perhaps often overlooked regarding training, is the cost to
the organization of trainees in the classroom—the return on investment made
by the training program. Large sums of money are invested in managerial lead-
ership development programs annually (Gibler, Carter, & Goldsmith, 2000).
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The cost for higher-paid managers to be away from work could be substantial.
While it is known that training programs can be effective, organizations should
determine the actual return on investment from training initiatives in their
organizations.
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