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Abstract

Concept mapping and pattern matching techniques were used in exploratory research to investigate di�erences in stakeholder
perceptions of training results and evaluation in a major division of a multinational network-design and engineering company.

Referencing a research framework informed by multiple constituency views of organizational e�ectiveness, this single case study
examined group perceptions of the results and evaluation of training among 39 knowledge workers organized into three equal
groups of 13. These groups consisted of (1) line managers as sponsors of training, (2) product developers as participants in
training, and (3) training professionals as providers of training. A set of 100 statements were ``brainstormed'' by these groups to

describe ideal results of training in terms of the success of the case organization. After sorting the 100 statements for conceptual
similarity, all study participants also rated each statement's importance twice Ð once as a training result, and once as a training
evaluation criterion. Using the concept maps developed by the groups, a set of 21 pattern matches were performed to investigate

stakeholder di�erences both within (intra) and between (inter) groups. Correlation (Pearson r ) coe�cients were also calculated
for each pattern match and displayed in tabular form for comparison. The overall results revealed that all stakeholder groups
agreed reasonably well about the importance of training results in the organization. However, substantial di�erences were found

regarding how each stakeholder group rated these results in terms of their importance for training evaluation. These di�erences
were further found to correspond quite well with the unique organizational role of each stakeholder group. The results are
discussed in terms of the potentials and limitations of concept mapping and pattern matching in training evaluation research,

and their implications for training evaluation practice. 7 2000 Published by Elsevier Science Ltd. All rights reserved.
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1. Introduction

Intellectual capital is de®ned as the sum of every-
thing everybody in a company knows that gives it a
competitive edge (Stewart, 1999). While training

obviously represents a speci®c means to develop such
capital, little has been done up to the present time to
systematically evaluate the results of corporate-wide
training programs in the era of intellectual capital
(Conference Board Inc., 1997). In particular, training
evaluation has been limited by an incomplete under-
standing of perceptual and expectation di�erences
between key organizational stakeholder groups
(McLinden & Trochim, 1998). This limitation is most
acute in complex organizations sta�ed predominantly
by knowledge workers1 (Drucker, 1993a,b, 1995) who
Ð as highly skilled and educated professionals with
specialized roles and expertise Ð learn in many ways
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in addition to formalized training (see, e.g., Brown &
Duguid, 1991).

Stakeholder-based evaluation is useful to concep-
tually frame the general program evaluation problem
(Alkin, Hofstetter & Ai, 1998). But most training
evaluation approaches continue to ignore, diminish, or
make broad and untested assumptions about the impli-
cations of stakeholder di�erences in terms of the de-
sign, execution, and consequences of training
evaluation (Lewis, 1996). Among the main conse-
quences of evaluation is the utilization of results.
Evaluation utilization is the subject of a considerable
body of theoretical and empirical literature within the
broader domain of inquiry known as knowledge utiliz-
ation. According to Shulha and Cousins (1997), scho-
lars continue to think of the utilization of research
®ndings or program knowledge in instrumental, con-
ceptual, and symbolic terms. The stakeholder approach
represents an appreciation that each program a�ects,
in di�erent ways, groups which have divergent and
even incompatible concerns by realizing and legitimiz-
ing the diversity of interests at play (Weiss, 1983).

Although multiple stakeholder groups consisting of
managers, trainees, and trainers have been recognized
within the domain of instructional design (Broad &
Newstrom, 1992), published (empirical) training evalu-
ation studies involving these same three groups remain
rare. One such study featured two of the three stake-
holder groups mentioned above. In that study, Brown
(1994) applied attribution theory to explore how man-
agers and training professionals attribute causality for
organizational results. He found that training pro-
fessionals often identi®ed training as either the sole
cause, or a primary cause, of the results that had been
achieved while managers rarely singled out training as
a cause of such results. From a training evaluation
perspective, Brown's innovative research is unique in
focusing on the di�ering perspectives of managers Ð
who can be viewed as the ``paying'' customers of train-
ing (Brinkerho�, 1989) Ð and training professionals
as program suppliers or providers internal to the or-
ganization. Yet current training evaluation practice
continues to be largely limited to course-level trainee
satisfaction, and to a much lesser degree, learning, and
behavior changes (Bassi, Benson & Cheney, 1996).

Such mainstream training evaluation practice can be
invariably linked to a taxonomy developed originally
by Kirkpatrick (1975, 1994, 1996). This framework
de®nes four levels of training results involving trainee
(1) reaction, (2) learning, and (3) behavior, as the ®rst
three levels. The fourth level of the taxonomy focuses
on the results of training at the business or organiz-
ational level. It has spawned numerous attempts to
describe ``level-four'' training results speci®cally in
terms of return-on-investment (ROI) and other ®nan-
cial measures (see, e.g., Fitz-enz, 1988; Geber, 1995;

Kearsley, 1982; Phillips, 1991, 1996; Tesoro, 1998).
While the assumptions of the four level taxonomy
have been criticized (Alliger & Janak, 1989), and the
extremely problematic task of attempting to quantify
training results in ®nancial terms continues to be
debated (Abernathy, 1999; McLinden, 1995), discus-
sions of training evaluation alternatives that engage
the collective intellectual capital within knowledge-
based organizations remain relatively scarce.

The current study used concept mapping and pat-
tern matching (Trochim, 1989a) as an exploratory
research technique to investigate stakeholder di�er-
ences based on group perceptions of the results and
evaluation of an entire training program as a collectiv-
ity of multiple, planned, learning interventions. The
study was also guided by the research question: To
what extent do training stakeholder groups di�er in their
perceptions about the importance of training results and
training evaluation? The study was also guided by a
research framework developed from the literature
reviewed next.

2. Literature review

Training and its evaluation occur within a contex-
tual setting. In the case of a large ®rm, this setting is
the organization itself. While many attempts have been
made to evaluate the results of training in ®nancial
terms, the complexity of organizations, and the myriad
variables involved in their overall performance, often
frustrate such attempts especially by overburdening
them with assumptions (stated and unstated) that may
or may not be testable. A central problem involves the
extreme di�culty of isolating the e�ects of training
and linking such e�ects to e�ectiveness measures. Yet
the construct of organizational e�ectiveness has many
potential measures best conceptualized in terms of a
multiple-constituency perspective. Such a perspective
®ts well within a stakeholder-based evaluation
approach. As a basis for the research framework devel-
oped to guide the present study, the following review
focuses on two main domains of inquiry: (1) multiple-
constituency perspectives of organizational e�ective-
ness, and (2) stakeholder-based evaluation.

2.1. Multiple-constituency perspectives of organizational
e�ectiveness

The theoretical precursors of organization e�ective-
ness emerged in the early part of this century with the
development of classical organizational theory (Spray,
1976). Since the establishment of these early roots, the
literature has continued to grow substantially to
include a broad and diverse range of theory and
research.
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Diverging from conventional and econometric indi-
cators of organizational performance, Likert (1977)
distinguished ``traditional'' theory from ``modi®ed''
theory. The former is based on scienti®c management
and cost accounting concepts. The latter is concerned
with the human organization and concepts such as
con®dence, trust, motivation, loyalty and communi-
cation.

Organizational e�ectiveness has also been de®ned as
a construct in terms of ``goal-centered'' and ``natural
systems'' views (Campbell, 1976). The goal-centered
view describes principal power centers or decision
makers to de®ne rational goals by objective measures
and deductive means. The natural systems view aban-
dons the possibility of meaningfully de®ning any small
set of goals and embraces a more inductive mode of
analysis. Categorizing several speci®c models having
either a predominantly goal-centered or natural sys-
tems orientation, Campbell suggested combining the
approaches to use the complementary insights pro-
vided by each. By reviewing empirical work on cri-
terion measures of organizational e�ectiveness,
Campbell listed a total of 30 such indicators. Among
these are ``goal consensus'' de®ned as the degree to
which all individuals perceive the same goals for the
organization, and ``training and development empha-
sis'' de®ned as the amount of e�ort the organization
devotes to developing its human resources (p. 37).
Campbell stated that ``In the best of all possible
worlds, it would be nice to have some overall hierarch-
ical map of how the criteria ®t together in terms of
their generality/speci®city and means/ends relation-
ships'' (p. 39), and recommended continued research
to describe the relationship between formal and oper-
ative goals using ``several groups of individuals who
might o�er di�ering perspectives or expertise'' (p. 41).
The framework, design, and methodology used in the
present study embraces this notion by seeking to reveal
and explore such di�ering perspectives.

The notion of involving stakeholder groups engaged
in brainstorming to generate statements to assess or-
ganizational e�ectiveness is not particularly new. In
describing a multiple-constituency approach to asses-
sing organizational e�ectiveness, Connolly, Conlon
and Deutsch (1980) treat e�ectiveness not as a single
statement, but as a set consisting of several (or many)
statements, each re¯ecting the evaluative criteria
applied by the various constituencies involved. Build-
ing on this work, Altschuld and Zheng (1995) reviewed
several models for the evaluation of organizational
e�ectiveness speci®cally in research organizations.
These authors revisited Thompson's (1967) ``Goal/
Technology Contingency Table'' and the use of social
reference groups for e�ectiveness assessment. They sta-
ted ``Lacking absolute criteria and causality related to
outcome, complex organizations should turn to social

referents to demonstrate their e�ectiveness'' (p. 203).
Essentially the satisfaction of constituent groups or in-
dividuals are indicators of an organization's e�ective-
ness. The ``competing values'' framework for assessing
e�ectiveness was presented to accommodate (in terms
of open-systems theory) a range of organizational
complexities including issues of values and politics.
The competing values framework argues that there
cannot be a single, universally acceptable model of or-
ganizational e�ectiveness. Concepts of e�ectiveness are
value judgments based on an evaluator's personal
beliefs, interests, and experiences. In assessing e�ective-
ness, evaluators must determine what an organization's
processes, behaviors, and ultimate goals are, or should
be. In Campbell's words, ``there is no algorithm of
science that will specify which variables should be
labeled as criteria of organizational e�ectiveness. That
begins as a value judgment and ends as a political de-
cision'' (p. 40). Social knowledge construction (Ban-
dura, 1986) provides an epistemological basis for
multiple-constituency de®nitions of e�ectiveness. As an
idea that has permeated numerous theoretical views on
evaluation practice, stakeholder-based evaluation pro-
vides a means to derive and compare such de®nitions
(Alkin, Hofstetter & Ai, 1998).

2.2. Stakeholder-based evaluation

Multiple-constituency and competing values
approaches to e�ectiveness assessment support broad-
ening participation and involvement in program evalu-
ation. Stakeholder-based evaluation is an approach
that identi®es, and is informed by, particular individ-
uals or groups. Stakeholders are the distinct groups
interested in the results of an evaluation, either
because they are directly a�ected by (or involved in)
program activities, or because they must make a de-
cision about the program or about a similar program
(Gold, 1983; Guba & Lincoln, 1989; Stake, 1983).
Alkin (1991) distinguished four di�erent stakeholder
roles. These include stakeholders as (1) primary users
of evaluation results, (2) information sources for fram-
ing the evaluation, (3) data sources during the evalu-
ation, and (4) the audience for the evaluation report.

In an e�ort to increase the responsiveness and utility
for decision making, Gill (1989) proposed the adoption
of a user-focused mode of training evaluation. Rather
than have training evaluation remain the responsibility
of training professionals, Gill advocated increased
management involvement (see also, Nadler, 1984) to
broaden participation. While expanded participation
can promote utilization (Cousins & Earl, 1992), Patton
(1997) stated that the use of evaluation will occur in
direct proportion to its power-enhancing capability to
``reduce the uncertainty of action for speci®c stake-
holders'' (p. 348). Patton also reviewed the technique
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of stakeholder mapping, in which stakeholders can be
categorized using a matrix according to their initial in-
clination toward the program (support, opposition, or
neutrality) and how much they have at stake in the
evaluation's outcome (high, moderate, or little), as a
means to conceptualize stakeholder relations with
respect to the program being evaluated. Program
administrators, funders, clients, sta�, and others are
included among potential members of an ``evaluation
task force'' assembled speci®cally to identify diverse
perspectives. According to Patton, these members
should represent ``the various groups and constituen-
cies that have an interest and stake in the evaluation
®ndings and their use, including the interests of pro-
gram participants'' (p. 354).

The dimensions of stakeholder power and legitimacy
were also recognized in stakeholder-based evaluation
by Mark and Shotland (1985). They referred to power
as the ability of a stakeholder to in¯uence policy de-
cisions involving the program being evaluated (e.g.,
program funders are high in power). Legitimacy refers
to the reasonable interests of a stakeholder in one or
more aspects of the program and its results (e.g., pro-
gram participants). Although discussions of the in¯u-
ence of power are virtually absent in the training
evaluation literature, this topic is much more well-
developed in program evaluation practice and research
(see, e.g., Chelimsky, 1987; Palumbo, 1987).

In summary, training evaluation practitioners have
long sought to isolate bene®ts of training in terms
of organizational e�ectiveness and business results.

While many such e�orts have been concerned exclu-

sively with demonstrating the bene®ts of training

from a singular stakeholder perspective in strictly

®nancial terms, indicators of organizational e�ective-

ness include a much broader range of possibilities

involving multiple-constituency perspectives and sta-

keholder-based evaluation. These elements are com-

bined and integrated to form the research

framework developed for the present study.

The research framework is diagramed in Fig. 1.

Main elements include the organizational (case) con-

text, in which stakeholder groups are situated in terms

of their views of training program results and evalu-

ation. The organizational context includes multiple-

constituency views of e�ectiveness from the perspective

of knowledge worker employees possessing substantial

intellectual capital within the ®rm. Three speci®c stake-

holder groups are identi®ed as training program (1)

sponsors (line managers), (2) participants (trainees),

and (3) training professionals. Both sponsors and par-

ticipants are further depicted as training program cli-

ents, whereas, training professionals are shown as

program providers. Each group is shown to view both

training results and training evaluation from a distinc-

tive stakeholder perspective. Individual group members

are full-time employees who routinely interact with

each other in relation to an established training pro-

gram (speci®c details about the case organization, sta-

keholder groups, and training program are provided

below).

Fig. 1. Research framework.
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3. Methods

Concept mapping was employed to de®ne a domain
of training results based on a set of brainstormed
statements generated by three stakeholder groups. The
use and discussion of this research technique in evalu-
ation practice has been growing steadily over the past
15 years (Rizzo-Michelin, 1998) and, although various
approaches to concept mapping have been developed
and discussed in the literature, the approach described
by Trochim (1989b) was selected for use in the present
study based on its well-documented use in evaluation
and program planning as well as its suitability for
comparing group views using pattern matching tech-
niques. Several authors have also described the use of
this technique in both training evaluation and organiz-
ational studies (Cousins & MacDonald, 1998; Kolb &
Shepherd, 1997). Before describing the details related
to the sample, instruments, and the analyses used, the
following section describes the case organization in
which the present study was conducted.

3.1. Case organization

The study was carried out within a large division of
a network-design and engineering company located in
eastern Ontario, Canada. This company is co-located
with a number of other technology-intensive ®rms, in
a region known as Silicon Valley North. At the time of
the study the division was sta�ed by approximately
1000 local, full-time personnel. Serving in professional
job capacities as engineers, research scientists, software
and hardware designers, and other highly educated
and skilled (managerial, administrative, and technical)
support sta�, these employees are quintessential
knowledge workers in the high-technology sector.

As part of a larger parent organization, a broad
range of training, education, and development oppor-
tunities are available to these employees. Training
within this particular division was formalized as a
specialized, complete, and autonomous program
designed to meet the speci®c needs of the divisional
population. Speci®c instructional o�erings consisted of
a broad range of learning interventions and delivery
modes including instructor-led, self-paced, computer-
based, video, and audio instruction. Course o�erings
were organized into several specialized ``training
tracks'' corresponding to major job responsibility
areas. These areas include, for example, software,
hardware, veri®cation, and management development.
At the time of the study there was no formalized

evaluation process for the training program as a
whole. Like most internal corporate training, individ-
ual course o�erings were evaluated simply for partici-
pant satisfaction using familiar end-of-course feedback
forms.

3.2. Sample

Based on an analysis of 38 concept mapping studies,
Trochim (1993) found a range of 6±33 participants
and noted the typically recommended sample size for
concept mapping projects to be 15 people. For the
purposes of the current study, three distinct stake-
holder groups were de®ned in the case organization as
training program (1) sponsors, (2) participants, and (3)
providers. Because the total relative populations of in-
dividuals within each of these groups di�ered widely, a
mixture of random, purposive, and self-selection was
used to obtain the ®nal sample of 39 participants in
the study. From the population of approximately 900
trainees, 30 were randomly selected and invited to par-
ticipate in the study. A total of 13 individuals agreed
to participate. From the population of approximately
100 managers, 20 individuals known to be familiar
with the training program were purposively selected
and invited to participate. A total of 13 individuals
agreed to participate. From the population of 25 train-
ing professionals2 all were invited to participate.
Again, a total of 13 individuals agreed to participate.
Thus, the ®nal sample consisted of a total of 39 pro-
gram stakeholders arranged into three equal groups of
13.

3.3. Instruments and procedures

The preliminary concept mapping activity required
members of each group to generate statements in re-
sponse to a focus instruction regarding training pro-
gram results. Each stakeholder group initially
generated their own set of statements. Statements gen-
erated by each group were later combined into a single
statement set using the procedure described below. The
participant/trainee and training provider groups were
involved in live brainstorming sessions facilitated by
the principle author. Because of live group-scheduling
di�culties, the program sponsor group (managers)
generated brainstorm statements in writing (by E-mail
or intero�ce memo).

A single focus statement was used by all groups.
This was a concise instruction directed to the group to
stimulate brainstorming: Generate statements (short
phrases or sentences) that describe speci®c training pro-
gram results that would contribute to the success of [the
organization] over the next 12 to 24 months. A focus
prompt was used by respondents as a check while gen-
erating statements to stay on task. For the focus state-

2 The principal author was a training professional in the case or-

ganization at the time of the study. Bias risk was minimized because

he was not among the 13 training providers in the sample.
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ment (above) each brainstormed statement should
make sense when preceded by the following focus
prompt: One speci®c training program result that would
contribute to the success of [the organization] over the
next 12 to 24 months is . . . .

Following typical brainstorming protocol (open and
free ¯ow of ideas, no censoring, say what you think,
etc.) a relatively large number of raw statements was
initially obtained. This included a total of 219 unedited
statements (72 sponsor, 77 trainee, 70 provider). These
were entered into a single database and tagged accord-
ing to which group generated the statement. This raw
statement set was edited down to a ®nal set of 100
statements. The editing procedure involved a combi-
nation of processes to (1) remove many obvious redun-
dancies (e.g., many statements were made that
described positive training results in terms of employee
and customer satisfaction, quality, project execution,
business sector competitiveness, pro®tability, etc.); (2)
clarify and render consistent terminology (e.g., acro-
nyms and abbreviations); and (3) correct spelling and
grammar. Throughout this editing and reduction pro-
cess the proportionality of the original set of raw state-
ments was preserved so that approximately one-third
of the 100 statements came from each of the three
groups (as in the raw set).

All sorting and rating was done by each study par-
ticipant as an individual activity via internal mail by
distributing a complete package of required materials.
This package contained (1) a two-page set of instruc-
tions, (2) one set of 100 cards (each containing a state-
ment from the ®nal set) for sorting, (3) a sort
recording form, (4) two statement importance rating
forms, and (5) a self-addressed return envelope. Each
data form was coded to identify the respondent by
group. The precise instructions for sorting and rating
statements followed those typically used for the con-
cept mapping technique employed (see, e.g., Concept
Systems Inc., 1996a,b; Trochim, 1989b). These instruc-
tions directed each study participant to perform two
main tasks.

The ®rst task was to sort the statements into indi-
vidual piles in a way that made sense to the individual
(and to record the results of this sorting on the sort
recording form provided). Thus, sorting was done by
organizing each of the 100 numbered statement cards
into piles of similar meaning from the perspective of
the sorter. Having done this, the sorter was further
instructed to record all sorting results by indicating the
statement numbers contained in each of his or her
®nal piles. Each of these statement piles was then
labeled by the sorter with a short phrase or title

describing the contents of the pile (e.g., a pile contain-
ing a dozen statements related to project execution
might be labeled as ``project management'' by the sor-
ter). All responses were recorded on the sort recording
form to complete the sorting task.

The second task involved rating the importance of
each statement twice: once as a training result and
once as a training evaluation criterion. This task was
performed by having each respondent rate the import-
ance of each of the 100 statements on two separate
forms. The following instruction was used:

Rate the importance of each statement on two separ-
ate forms. Each form contains exactly the same set
of statements and rating scale. The only di�erence is
that on one form you will rate the importance of the
item as a training result, and on the other form you
will rate the importance of the item as a training
evaluation criterion.

All statements were rated using the following ®ve-
point rating scale: 1=Relatively Unimportant;
2=Somewhat Important; 3=Moderately Important;
4=Very Important; 5=Extremely Important. The
analysis procedures used are described next.

3.4. Analysis

All sorting and rating data provided by each of the
39 respondents were analyzed as a single project using
Concept System software.3 This software provided a
convenient means to perform the statistical calcu-
lations used to generate the initial concept maps, to
represent and re®ne these maps based on stakeholder
group input, and to derive the subsequent pattern
matches. The major calculations performed by the
software include sort data aggregation, multidimen-
sional scaling, cluster analysis, bridging analysis, and
sort pile label analysis. Detailed discussion of these cal-
culations is beyond the scope of the present paper.
However, both the main statistical procedures Ð mul-
tidimensional scaling (MDS) and cluster analysis Ð
and the application of such in concept mapping have
been well-described elsewhere (see, e.g., Anderberg,
1973; Kruskal & Wish, 1978; Davison, 1983; Everitt,
1980; Trochim, 1989b).

Three individual stakeholder group concept maps
were computed initially using a default number of
six clusters per map. Because respondents supplied
individual pile labels along with their statement
sorting results, it was possible to extract initial con-
cept map cluster names using the top ten best pile
label algorithm. The software derives these after the
map is computed using the pile names supplied by
the sorters. This is done by calculating the ``best ®t-
ting'' sort pile label for a cluster based on centroid

3 Version 1.71 of the software was used for this analysis (Concept

Systems, Inc., 1996b).
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computations. Brie¯y stated, the best pile label al-
gorithm uses MDS results to perform a distance
calculation that compares the distance between each
cluster centroid and each sort pile centroid. The
best sort pile label is the one closest (in Cartesian
distance) to the cluster centroid.

Both the six cluster (default) maps and the initial
labels were used only as aids during concept map
interpretation sessions. Three separate ``live'' concept
map interpretation sessions were held to allow each
group to discuss, interpret, and label the clusters on
its map. The results of these interpretation sessions
produced the ®nal concept maps (discussed shortly).
Along with the rating data, these maps also formed
the basis for subsequent pattern matching analyses.

Pattern matching allows for the combination of
any two measures (e.g., statement importance rat-
ings either within or between groups) aggregated at
the concept map cluster level to examine the degree
to which the measures match. By examining such
combinations of measures, di�erences between stake-
holders can be identi®ed and quanti®ed. A pattern
match always involves two patterns based on
measurements taken at the statement level, for
example, as importance ratings using one or more
scales. Pattern matching is powerful in its impli-
cations, particularly as a measure of stakeholder
consensus regarding their relative views of statement
importance within speci®c concept map clusters.

The results of a pattern match are represented
both graphically (as a ladder graph) and numeri-
cally (as a correlation coe�cient) between measures.
The ladder graph is comprised of two vertical scales
Ð one for each measure Ð joined by variably
sloping lines each corresponding to a labeled con-
cept map cluster. If the match is perfect, all lines
will be horizontal and the resulting graph resembles
a type of ladder (the lines connecting the clusters
have zero slope). Such ladder graphs are especially
useful for quickly spotting ``disconnects'' between
two measures. The correlation coe�cient associated
with each pattern match can range between ÿ1 and
+1. It is a standard Pearson r (product±moment
correlation) between the average ratings of the two
variables, and it is useful to describe the strength
of the relationship between them. Pattern matching
is typically performed after concept mapping using
statement rating data.

Both the theoretical basis and practical application
of pattern matching have been well described (McLin-

den & Trochim, 1998; Trochim, 1985, 1989d, 1990).
Pattern matching can be used to examine the degree of
consensus between two groups by comparing the state-
ment ratings of one group with those of another for
any concept map cluster. For example, if a particular
stakeholder group were to produce a concept map
with ®ve clusters, with each cluster containing 20 state-
ments rated on two di�erent scales, pattern matches
could be derived to compare the average importance
ratings of statements contained in each cluster in two
distinctive ways. This could be done either (1) within
the group by comparing importance ratings for the
same statements in each cluster between the scales, or
(2) between groups by comparing importance ratings
for the same statements in each cluster between the
groups. For the current study, pattern matching was
done both within (intra-group) and between (inter-
group) stakeholder groups using the three concept
maps and two statement importance rating measures.
A total of 21 such pattern matches were performed.4

Three intra-group pattern matches were derived to
compare each group's ratings using the two statement
importance rating scales. Another 18 pattern matches
were developed to make inter-group comparisons.
These are discussed next.

4. Results

The training results conceptualized by each stake-
holder group are depicted in three corresponding con-
cept maps. Each map shows the 100 statements as
numbered stackings. Numbers correspond to statement
numbers. The height of each stack corresponds to the
average training result importance (TRI) assigned to
the statement by the group. Each numbered stacking is
organized within the concept map as cluster groupings.
Clusters were labeled by each group during three sep-
arate concept map interpretation sessions.

In addition to being rated in terms of TRI, the same
statements were also rated in terms of training evalu-
ation importance (TEI). This resulted in another set of
three concept maps with the same cluster con®gur-
ations, but with point and cluster stackings corre-
sponding to TEI (rather than TRI). To respect page
limitations all concept maps rated in terms of TEI are
not shown, but these are compared to the TRI maps
presented using the pattern matching correlations (pre-
sented shortly). The set of 100 statements, along with
the average importance ratings assigned by each stake-
holder group, appears in the table in Appendix A.
Details about the stress and bridging values computed
for each of the three concept maps appear in Appendix
B.

The concept map results produced by each stake-
holder group are presented next. These results are in-

4 While the theory and application of pattern matching has been

documented (as discussed) the authors are not aware of other pub-

lished studies in which multiple pattern matches have been used to

compare more than two groups as in the present study.
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itially compared within each stakeholder group by
three intra-group pattern matches using data from the
two rating scales (TRI-TEI). A series of 18 inter-group
pattern matches were developed to examine di�erences
between the stakeholder groups. These are discussed
following the individual group results.

4.1. Training providers

Training providers perceived relatively fewer, but
conceptually broader, categories compared with the
other two stakeholder groups. The training provider
concept map, showing statement and cluster import-
ance ratings in terms of TRI, is shown in Fig. 2.

Five conceptual clusters are shown. The rank order
of clusters in terms of TRI is (1) bene®ts resulting
from training (M = 3.72), (2) customer value (M =
3.71), (3) e�ective training program attributes (M =
3.38), (4) employee satisfaction (M = 3.34), and (5)
skills and knowledge (M=3.29). These results empha-
size the bene®ts and necessity of training in terms of
achieving the goals of the organization, particularly in
traditional terms of productivity and e�ciency. Recog-
nizing that all statements describe speci®c training pro-
gram results that would contribute to the success of [the
organization] it is notable that the training provider
group speci®cally labeled clusters as ``bene®ts resulting
from training'' and ``e�ective training program attri-
butes'' on their map. Among the statements ranked

highest in average TRI were those supporting an

ostensibly managerial or business perspective. This

included (]3) support customer's strategic and oper-

ational objectives (M = 4.85), (]73) makes new people

productive as quickly as possible (M = 4.38), (]36)
better support of strategic direction of organization

(M = 4.31), and (]11) training program objectives

obtained directly from organizational business objec-

tives (M = 4.08). In contrast eight of the ten state-

ments ranked lowest in TRI by this group were more

closely aligned with trainee, rather than management,

concerns. Examples include (]42) increase relevant

training days per sta� (M=2.00), (]38) employee pro-

fessional/educational credentials are better recognized

(M = 2.31), (]34) employees say ``there's so many

good courses and so little time'' instead of ``are there

any courses I should take?'' (M= 2.62), (]72) employ-

ees look forward to training to learn something new

and ``neat'' (M=2.69).

In sharp contrast to their statement ratings as train-

ing results (TRI), training providers rated TEI much

di�erently. In rank order of TEI the average cluster

ratings were (1) e�ective training program attributes

(M = 3.63), (2) skills and knowledge (M = 3.46), (3)

employee satisfaction (M= 3.34), (4) bene®ts resulting

from training (M = 3.25), and (5) customer value (M

= 2.95). These results stand in stark contrast to the

importance of the same statements as training results.

Fig. 2. Training provider group concept map rated in terms of TRI (Note: Numbers 1±100 correspond to statements shown in Appendix A).
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This contrast is depicted graphically and quanti®ed as
the intra-group pattern match shown in Fig. 3.

This ®gure also serves to represent the relationship
between concept mapping and pattern matching by
showing the concept map produced by the provider
group as rated in terms of TRI (left map) and TEI
(right map). As shown, cluster statements rated in
terms of TRI contrast markedly with this group's rat-
ings of the same statements in terms of TEI.

As noted, the pattern matching correlation coe�-
cient is a standard Pearson r correlation between the
average ratings of two variables, in this case, the TRI
scale on the left and the TEI scale on the left. A nega-
tive cluster-level correlation (r=ÿ0.75) between the
TRI and TEI ratings suggests that while the training
provider group tends to view training as an important
ingredient in bene®ting the organization Ð especially
in terms of contributing to customer value and satis-
faction Ð they do not deem these same results to be

the most important ones in terms of training evalu-
ation. Rather, as the ladder diagram shows, this group
views the TRI of the cluster statements inversely com-
pared with ratings of the same statements in terms of
TEI. Included in the ``e�ective training program attri-
butes'' cluster are those statements strictly referenced
to training, teaching, learning, and the integration and
improvement of such. By considering this conceptual
cluster to be highest in TEI, the training provider
group seems to view training evaluation as somewhat
parallel to the evaluation of their own performance in
delivering these results as program providers. This
result is examined further in the discussion section.

4.2. Program sponsors

Training program sponsors conceptualized training
results especially in terms of market competitiveness,
customer satisfaction, and product development. Fig. 4

Fig. 3. Training provider intra-group pattern match illustrating relationship between concept mapping and pattern matching.
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shows the concept map (rated in terms of TRI) pro-

duced by the program sponsor group.

The map shows six clusters. As ranked in order of

average TRI these clusters included (1) customer and

market (M = 4.22), (2) product development (M =

3.71), (3) collaboration and knowledge alignment (M

= 3.59), (4) employee development (M= 3.50), (5) or-

ganizational/corporate (M = 3.46), and (6) training-

learning integration (M = 3.02). The top two concep-

tual clusters emphasize this group's close transactional

proximity to the interface between the external custo-

mer and internal product development and sta�ng pri-

orities. Among the statements ranked highest in TRI

by this group were (]75) reduced time to market (M=

4.77), (]30) ability to meet/anticipate customer require-

ments (M = 4.62), (]96) improve ability to turn pro-

duct capabilities into value for the customer (M =

4.46), and (]81) attracts/retains key employees (best &

brightest); develops employee loyalty (M = 4.46). In

contrast, the statements ranked lowest by this group

included those which do not directly or immediately

relate training to product development or customer

satisfaction. Examples, include (]8) training is inte-

grated with university±industry interaction programs

(M = 1.92), (]6) individual learning style(s) are

addressed by optimization of learning media (M =

2.31), (]42) increase relevant training days per sta� (M

= 2.38), (]94) employees get credit/acknowledgment/

rewards for their learning achievements (M = 2.62),

and (]61) employees have increased control of their
training and knowledge resources (M=2.77).

Program sponsors tended to rate statements for
both TRI and TEI in a much more concordant man-
ner compared to training providers. Statements com-
prising the ``customer and market'' cluster were rated
highest in both average TRI (M = 4.22) and TEI (M
= 3.46). This similarity is summarized by a fairly
strong, positive, intra-group pattern matching corre-
lation coe�cient (r = 0.74). A particularly notable
di�erence is that, rather than ranking ``product devel-
opment'' next in TEI, this group ranked ``employee
development'' (M=3.35) second overall. These results
are discussed further below.

4.3. Participants/trainees

The participant/trainee concept map is shown in
Fig. 5.

This group produced the most highly de®ned map
which included nine conceptual clusters. In rank order
of TRI, these clusters were labeled as (1) design quality
(M = 3.88), (2) customer and market orientation (M
= 3.68), (3) project preparedness (M = 3.40), (4)
employee satisfaction (M = 3.39), (5) people manage-
ment (M = 3.38), (6) process awareness (M = 3.35),
(7) organizational training support (M = 3.28), (8)
business management (M = 3.15), and (9) learning
improvement (M = 3.14). This group emphasized the
project-driven job perspective of the employee as

Fig. 4. Training sponsor group concept map rated in terms of TRI (Note: Numbers 1±100 correspond to statements shown in Appendix A).
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designer/developer, particularly in terms of design, cus-
tomer, and quality processes. Both of the top two clus-
ters contain statements that emphasize the essential
role of this group's expertise as core knowledge
workers in the organization. These results suggest that
this group views itself as a main vehicle toward achiev-
ing many of the organizational results with training
acting as a catalyst. Individual statements ranked high-
est in TRI were (]81) attracts/retains key employees
(best & brightest); develops employee loyalty (M =
4.46), (]29) signi®cant product quality improvements
(M = 4.31), (]48) less time correcting mistakes/fewer
recurrent problems (M=4.23), and (]75) reduced time
to market (speed deliverables, reduce design cycle
times) (M = 4.23). Among the statements ranked low-
est in TRI were those emphasizing more bureaucratic
or managerial themes. These include (]78) attain train-
ing program compliance with standards (M = 2.54),
(]43) contribute to line management perception of sta�
project preparedness (M = 2.54), (]42) increase rel-
evant training days per sta� (M = 2.62), (]51) faster
transition to 90% e�ectiveness for new managers (M
= 2.69), (]69) obtain ``certi®ed'' special skills (M =
2.77), and (]23) support key performance plan of or-
ganization (M=2.77).

The trainee group also rated the statements for
TRI and TEI more concordantly than training pro-
viders. In parallel to this group's TRI ratings, state-

ments in the ``design quality'' cluster were also
ranked ®rst in TEI (M = 3.64). ``Project prepared-
ness'' (M=3.42) and ``process awareness'' (M= 3.25)
were rated next in TEI. An examination of the state-
ments in these clusters would seem to indicate that this
group values training program results as outcomes
that contribute directly to (or support) their employee
expertise. In contrast to the training provider group
(but similar to the program sponsor group), the par-
ticipant/trainee group rated TRI and TEI in a fairly
analogous manner. The participant/trainee intra-group
pattern match shows a fairly strong positive corre-
lation (r = 0.65) between statement ratings for TRI
and TEI. This result is notable because Ð in contrast
to the training program provider group Ð both the
participant/trainee and program sponsor groups (as
training program clients) view the results and evalu-
ation of training as being much more closely aligned.
Both client groups showed much better agreement
between how they conceptualized TRI and TEI rela-
tive to the training provider group (based on the intra-
group pattern matching results presented). Thus, both
client groups would seem to expect training to be also
evaluated in terms of its ability to deliver the results
they expect from it. As discussed earlier, the training
provider group does not share this view. We now
examine more closely comparisons across the three
stakeholder groups.

Fig. 5. Participant/trainee group concept map rated in terms of TRI (Note: Numbers 1±100 correspond to statements shown in Appendix A).
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4.4. Inter-group pattern matching results

As discussed, in addition to its utility for describing
di�erences within each stakeholder group (using rat-
ings from the two scales), pattern matching techniques
can also be used to explore di�erences between groups.
In addition to the 3 intra-group pattern matches dis-
cussed, a total of 18 inter-group pattern matches were
also performed to describe di�erences between the
groups. These pattern matches compare the import-
ance ratings of statements within the clusters of any
stakeholder reference map to the importance ratings of
the same statements as rated by the other two stake-
holder groups. Rather than show these pattern
matches graphically (by showing the concept maps and
ladder diagrams together as in Fig. 3), a table of corre-
lation coe�cients is used as an e�cient presentation
means. A side-by-side examination of these tabular
coe�cients is useful to quickly reveal group di�er-
ences. In addition to the three intra-group values dis-
cussed Table 1 presents all inter-group pattern match
correlation coe�cients.

Compared with the other two stakeholder groups,
training providers generally demonstrated the strongest
contrasting views regarding training evaluation. This
table shows fairly good agreement concerning inter-
group views of training result importance among all
groups. Strong to very strong positive pattern match
correlations ranging from r = 0.73 to r = 0.90 were
obtained by comparing ratings for TRI to TRI across
the groups. Moderately positive pattern match corre-
lations (ranging from r = 0.24 to r = 0.49) were also
obtained by comparing TRI to TEI ratings across the
program sponsor and participant/trainee groups only.
The strongest negative inter-group correlations
occurred between the training providers and both
other (training client) groups in pattern matches com-
paring TRI to TEI and TEI to TEI. For example,
comparing the program sponsor TRI ratings to the
TEI ratings of the same statements by the training

provider group, a pattern match correlation of
r=ÿ0.94 was obtained. This same comparison (TRI-
TEI) between the participant/trainee and training pro-
vider groups yielded a pattern match correlation of
r=ÿ0.40. An inter-group comparison between the pro-
gram sponsor and training provider groups for TEI
(TEI-TEI) yielded a pattern match correlation of
r=ÿ0.57. Only one mildly negative correlation
(r=ÿ0.28) was obtained comparing the ratings of pro-
gram sponsors to participant trainees for TEI. These
results then demonstrate and quantify di�erences in
stakeholder views of training results and training
evaluation. The implications of these ®ndings are dis-
cussed next.

5. Discussion

The purpose of this study was to investigate di�er-
ences in stakeholder perceptions about training evalu-
ation using concept mapping and pattern matching as
an exploratory research technique. As such several
aspects of the study are discussed particularly in terms
of its (1) research contributions and limitations, and
(2) implications for training evaluation practice.

5.1. Research contributions and limitations

The study contributes to a relatively small but emer-
ging body of stakeholder-oriented training evaluation
research. As traditional approaches to training evalu-
ation (e.g., those based on Kirkpatrick's four level tax-
onomy and its successors) continue to in¯uence
common practice, published research focusing on sta-
keholder diversity is a relatively recent Ð and still
underrepresented Ð topic in the training and human
performance literature. Training evaluation approaches
and models based upon stated or unstated assumptions
regarding training results from a singular (or limited)
stakeholder perspective are increasingly being discussed

Table 1

Pattern matching correlation coe�cient matrix

Pattern match correlation coe�cients (r )a

Training provider Program sponsor Participant/Trainee

Stakeholder reference map TRI-TRI TRI-TEI TEI-TEI TRI-TRI TRI-TEI TEI-TEI TRI-TRI TRI-TEI TEI-TEI

Training provider ± ÿ0.75b ± 0.78 ÿ0.01 ÿ0.37 0.81 0.48 ÿ0.12
Program sponsor 0.87 ÿ0.94 ÿ0.57 ± 0.74b ± 0.80 0.24 ÿ0.28
Participant/Trainee 0.73 ÿ0.40 0.17 0.90 0.49 0.58 ± 0.65b ±

a Note. All correlation coe�cients are derived from cluster-level pattern matches referencing each stakeholder map (column). Each correlation

relates the average cluster importance of statements in the stakeholder reference map to the average importance of the same statements as rated

by the other two stakeholder groups.
b Intra-group pattern match.
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as vestiges of the industrial age (Pepitone, 1995; Stew-
art, 1999). Such approaches have become anachronistic
in an age of intellectual capital because they explicitly
or implicitly ignore or diminish the voices of knowl-
edge workers in the evaluation process.

Yet the importance of stakeholder diversity has been
recognized in more recent models of training evalu-
ation. In describing his model for thinking about the
evaluation of training, Lewis (1996) noted that such
models re¯ect a point of view. According to Lewis,
how we conceive of training and evaluation has to do
with our view of the purposes of training. From what
he de®ned as a corporatist (utilitarian) perspective,
training evaluation will be held at the same level of
discourse as buying a machine. Such a view obviously
propagates e�orts to focus on training evaluation in
strict ®nancial terms of ROI. Alternatively from the
humanist perspective, the views of workers and their
speci®c interests both within and beyond the work-
place are considered key. By recognizing and balancing
multiple-stakeholder perspectives in his training evalu-
ation model, Lewis e�ectively bridges the gap between
traditional training evaluation approaches (suitable to
the command and control organizations of the past
century) and the new realities of the intelligent organ-
ization.

The current study also contributes to the growing
volume research employing concept mapping and pat-
tern matching. Although concept mapping has been
widely used in training evaluation and related studies
(Cousins & MacDonald, 1998; Moad, 1995; Setze,
1997), published empirical studies expanding the use of
concept mapping, and particularly pattern matching,
remain scarce. The approach used in the current inves-
tigation should provide a useful reference point for
comparison, especially using pattern matching tech-
niques, across a range of cases and organizations. The
expansion of such empirical work would provide a
further bene®t as a means to test and apply concept
mapping and pattern matching theory (Trochim,
1989c).

Several limitations should also be noted. These
apply both speci®cally to the study itself and more
generally to the concept mapping techniques used.
First, as noted above, few empirical studies of stake-
holder di�erences in training evaluation are available
for comparison. Furthermore, because the present in-
vestigation was performed as a single case study within
a single division of a larger organization, the generaliz-
ability of the results is limited. Additional trials and
applications of the techniques used here are both
needed and encouraged. Second, although going
beyond the limited practice of involving only one or
two distinctive stakeholder groups, the current study
was limited to only three such groups. Consequently
the question can be legitimately raised as to expanded

de®nition and involvement of other potential organiz-
ational groups and even sub-groups. Additional stake-
holder groups could be identi®ed, for example, as sales
and marketing, manufacturing, and other distinctive
professional organizational groups. All such groups
could also be further subdivided by various other
characteristics such as a speci®c cultural identity, gen-
der, or age classi®cations. Third, rather than randomly
selecting the members of each of the three stakeholder
groups, a mixture of random, purposive, and self-selec-
tion was used. To encourage participation in the
study, the program sponsor sample was derived from a
subset of managers who were known to be familiar
with the training program. Also, although they were
randomly identi®ed as potential study participants, in
the interest of ethical research practices, members from
all three groups were essentially self-selected. That is,
all potential study participants randomly identi®ed
were under no obligation to participate and a number
of those identi®ed, in fact, did choose not to partici-
pate.

In addition to the limitations of the study itself, sev-
eral general limitations of the concept mapping tech-
nique used should also be brie¯y mentioned. Of those
issues raised elsewhere (see, e.g., Rizzo-Michelin,
1998), we resonate particularly with those listed by
Kolb and Shepherd (1997). These involve four main
areas related to general limitations involving the (1) re-
liability and stability of concept mapping results over
time, (2) lack of a well-developed means for compara-
tive research especially due to the relative dearth of
available pattern matching studies, (3) relatively non-
intuitive nature of the concept mapping process, which
can lead to confusion about statement sorting and
map interpretation for various participants, and (4)
challenges of organizing and coordinating large-scale
concept mapping projects in terms of the logistics of
implementation. From a wider perspective none of
these limitations should be construed as fatal ¯aws.
Rather, the ®rst two can be readily addressed through
continuing research, and the last two can be addressed
by improved facilitator knowledge and skill in the con-
cept mapping process. In addition to the research con-
tributions and limitations mentioned, the study also
suggests at least two major interrelated implications
for training evaluation practice. These involve the con-
tinued ®xation on ROI measures and the role of or-
ganizational power and politics related to training.
They are considered next.

5.2. Implications for training evaluation practice

The ®rst implication calls into question the popular
tendency to evaluate training using short-term ®nancial
measures of ROI. Contrary to such popular notions,
little evidence was produced (even among managers)
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to support any strong expectations to evaluate training
for its ROI. There were several statements that
referred to training results in terms of cost (e.g., state-
ment ]31-reduced cost of operation internally, ]46-rea-
lize increasingly cost-e�ective training), but ROI was
generally not emphasized.5 Also each stakeholder
group conceptualized these cost-related statements
quite di�erently. For example, statement ]31 (about in-
ternal cost reduction) was conceptualized as a bene®t
resulting from training by the training provider group.
This same statement was conceptualized in terms of
product development by the program sponsor group,
and in terms of business management by the partici-
pant/trainee group. Rather than conceptualize cost re-
duction as the direct bene®t or result of training, both
of the two latter groups included the statement in clus-
ters that characterized it more as an indirect or sub-
sidiary result. Recognizing that generally accepted
accounting principles do an unacceptable job of
accounting for the principal activities of knowledge-
intensive businesses (Stewart, 1999), these results prob-
ably re¯ect well upon the case organization because its
members seem to have (wisely) resisted the popular
call for training ROI.

The second implication suggests the need for an
increased awareness, recognition, and even explicit
mention of the role of organizational power and poli-
tics in training evaluation. As noted, the topic of or-
ganizational power and politics is notoriously absent
from discussions in the training evaluation literature.6

Perhaps it is exactly because such evaluations have lar-
gely ignored stakeholder-based approaches that such
considerations are rare. Yet in making clear the perva-
siveness of politics in evaluation, Weiss observed that
stakeholder-based evaluation `` . . .takes evaluation
down from the pedestal and places it in the midst of
the fray'' (1983, p. 11) and that ``The politics of pro-
gram survival is an ancient and important art'' (1987,
p. 49). Yet beyond any evaluation purposes stated in
objective terms, power and politics must play a role Ð
even in training evaluation.

Some tentative evidence for the presence of power
and politics was revealed by the present study. The
group di�erences revealed seem to relate and corre-
spond quite well with the organizational role of each
stakeholder group. Pattern matching results comparing
the training provider group with the other two groups

are illustrative. Recognizing that training providers
may perceive themselves to have the highest stake in
the program (relative to the other groups), the pro-
nounced pattern match di�erences suggest a strong
alignment with the goals and values of their internal
clients (i.e., sponsors and trainees). Training providers
conceptualized TRI in a way that both emphasized
their involvement in key organizational results, and
highlighted the value of their services as support sta�.
For example, the statement ranked highest overall by
this group in TRI was statement ]3 Ð support custo-
mer's strategic and operational objectives (M = 4.85).
In terms of organizational power dynamics, this result
®ts quite well with Mintzberg's (1983, p. 138) descrip-
tion of professional support sta� in which he stated

. . .they work in small, fractionated groups o�ering
rather vulnerable services to the organization (since
these can usually be bought externally), it is in their
interest not to pressure for autonomy but rather the
reverse Ð to encourage their involvement in the de-
cision processes. Collaboration is important to the
professional support sta�.

But, while ostensibly seeking to be perceived as colla-
borating with other stakeholders to help bring about
positive organizational results, the training provider
group did not seem (based TRI-TEI pattern matching
results) to favor being seen as exclusively accountable
for delivering these results through training alone. This
suggests that training providers might support a more
evidence-based, and less cause-e�ect oriented,
approach to training evaluation. This can probably be
attributed to the group's heightened recognition of the
complexities of ``proving'' training's contribution in a
complex organizational setting as noted by McLinden
(1995, p. 15):

Speci®cally, studies that are designed to focus solely
on the extent to which interventions a�ect bottom-line
indicators ignore the way organizations work. That
is, a myriad of other e�ects can occur between the
intervention and the measurement of an e�ect on fees,
pro®ts, customer satisfaction, and other indications.
Disentangling the myriad variables, isolating and
unequivocally proving the single e�ect due to training,
may simply not be possible.

Additional evidence of this can be seen by examin-
ing the statement ratings in the map clusters and pat-
tern match shown in Fig. 3. The cluster labeled
``customer value'' is a good example. This cluster was
ranked second in overall TRI (by only 0.01 units less
than the top-ranked cluster), yet was ranked lowest
overall in terms of TEI. An examination of the di�er-
ences in the individual statement ratings (e.g., ]3, ]30,

5 Although the study was not speci®cally designed to look for ROI

support this result is, nonetheless, notable given the substantial num-

ber of references (noted) that describe training ROI as the primary

concern of corporate management.
6 There are, however, a few noteworthy exceptions including Dar-

rah (1995), and Goleman (1998, p. 248) who brie¯y mentions ``or-

ganizational politics'' as a reason why ``pet'' training programs do

not get evaluated in any substantive way.
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]33, ]47, ]53) in this cluster supports the apparent pro-
vider group belief that training contributes to Ð rather
than causes Ð key organizational results. Because
training providers seem to recognize that causal proof
is e�ectively impossible (or perhaps too expensive) to
obtain, the same cluster statements that were rated
high (M = 3.71) in terms of TRI were rated much
lower (M = 2.95) in terms of TEI. Hence, as pro-
fessional support sta� this group may recognize the
political importance of aligning and collaborating with
their internal clients, but they also seem to be ever-
challenged to produce appropriate (low or no cost) in-
dicators of training's contributions in doing so. This
®nding resonates well with Goleman's (1998, p. 249)
comments:

Rather than an objective assessment of the e�ects of
training, the typical evaluation comes in the form of
``happy sheets,'' feedback from participants about
whether trainees liked the program, and what about it
they liked the most Ð a rating systems that patently
favors slick, fun experiences over substantive ones.
Having a good time becomes the mark of excellence,
a valuing of entertainment over education.

Turning now to the program sponsors, this group is
key precisely because of position of formal authority
in the organization. According to McLinden (p. 13)
``The belief is that evaluation involving both those
with substantial position power and those with close
transactional proximity to the training is necessary to
provide compelling evidence of strengths and weak-
nesses''. As noted, the program sponsor group was
very consistent in how they rated TRI and TEI based
on their concept mapping/pattern matching results. By
far this group considered training results in terms of
customer and market to be most critical. The state-
ment ranked highest in TEI was statement ]73 Ð
makes new people productive as quickly as possible
(faster ramp-up, e.g., to 90% e�ciency) (M = 4.08).
This result suggests a strong concern with organiz-
ational change and/or growth. Assuming the need to
bring in ``new people'' is not just to stem normal
employee attrition, the perceived importance for train-
ing to contribute to the productivity of new employees
portends a concern with organizational growth Ð by
de®nition, ``new'' employees are those brought in and
added to the population of existing employees. This
corresponds well with organizational power theory.
According to Mintzberg (1983) managers invoke
power and political in¯uence based on the system of
authority characterized by position power, budgeting
discretion, and accountability. The needs of the line
managers are re¯ected in two di�erent forces: on the
one hand, an identi®cation with the CEO and his
goals of survival and growth, especially at higher levels

in the hierarchy; and, on the other, an attempt to
satisfy their own drives for autonomy and achievement
through the aggrandizement of their own units and the
balkanization of the overall structure. Both forces,
however, favor expansion of the organization at large,
and so growth emerges as the key goal among man-
agers.

Participants/trainees comprise the central core of
knowledge workers in the organization. This group
researches, designs, prototypes, tests, develops, and
maintains highly technical networking products and
services that provide the main business revenues to the
company. This group owns a large percentage of the
organization's collective intellectual capital. Partici-
pants/trainees emphasized the importance of training
results and evaluation mostly in terms of their own
professional practice. This group rated concept map
clusters labeled in terms of design quality and project
preparedness as the most important. According to
Mintzberg, the power and political basis of this group
directly involves the system of expertise (see also Pfef-
fer, 1981, 1994; To�er, 1990). This is characterized by
a normative reward system and high intrinsic satisfac-
tion. Group goals involve (1) protection and autonomy
of the group, (2) enhancement of the prestige and
resources of the specialty and professional excellence
(sometimes in spite of client need), and when client±
professional relationships are close and personal (3)
support of the organization's mission. As engineering
and design professionals, group members tend to take
pleasure in their work and would be expected to place
a higher relative value on TEI indicators related to
their own career and professional growth and job satis-
faction.

6. Conclusions

As a means to more fully utilize the collective intel-
lectual capital of various knowledge worker groups in
training evaluation, the expanded use of concept map-
ping and pattern matching seems promising. Yet it is
important to recognize that further work needs to be
done to adequately probe the stakeholder di�erences
surfaced here. For example, given that (1) training pro-
fessionals are routinely called upon to either lead or
participate in evaluations of their own programs and
that (2) other stakeholder groups can add value to this
process, the results produced have obvious relevance
within wider discussions about internal (Love, 1991)
and participatory (Cousins & Earl, 1992, 1995) evalu-
ation. But, even within these, conclusions based solely
on the present study would be premature. Beyond the
replication across a wider variety of cases mentioned,
continuing research should further investigate stake-
holder group views related speci®cally to the purposes,

G.V. Michalski, J.B. Cousins / Evaluation and Program Planning 23 (2000) 211±230 225



T
a
b
le

A
1

A
v
er
a
g
e
tr
a
in
in
g
re
su
lt
im

p
o
rt
a
n
ce

(T
R
I)

a
n
d
tr
a
in
in
g
ev
a
lu
a
ti
o
n
im

p
o
rt
a
n
ce

(T
E
I)

o
f
st
a
te
m
en
ts

b
y
st
a
k
eh
o
ld
er

g
ro
u
p

A
v
er
a
g
e
(M

)
st
a
te
m
en
t
im

p
o
rt
a
n
ce

b
y
st
a
k
eh
o
ld
er

g
ro
u
p
b

T
ra
in
in
g
p
ro
v
id
er
s

P
ro
g
ra
m

sp
o
n
so
rs

P
a
rt
ic
ip
a
n
ts

S
ta
te
m
en
ts
a

T
R
I

T
E
I

T
R
I

T
E
I

T
R
I

T
E
I

1
.

In
cr
ea
se

u
n
d
er
st
a
n
d
in
g
o
f
cu
rr
en
t
d
a
ta

n
et
w
o
rk
in
g
n
ee
d
s
a
n
d
in
d
u
st
ry

d
ir
ec
ti
o
n
s

3
.3
8

3
.0
8

4
.4
6

3
.6
2

4
.0
8

3
.6
9

2
.

S
im

p
li
fy

th
e
le
a
rn
in
g
e�

o
rt
s
re
q
u
ir
ed

o
f
n
ew

ly
-p
ro
m
o
te
d
m
a
n
a
g
er
s

3
.3
1

3
.2
3

3
.5
4

3
.6
2

2
.8
5

2
.3
1

3
.

S
u
p
p
o
rt
cu
st
o
m
er
's
st
ra
te
g
ic
a
n
d
o
p
er
a
ti
o
n
a
lo

b
je
ct
iv
es

4
.8
5

3
.1
5

4
.3
8

3
.4
6

4
.0
8

3
.0
0

4
.

B
et
te
r
em

p
lo
y
ee

in
te
rp
er
so
n
a
la
n
d
co
m
m
u
n
ic
a
ti
o
n
sk
il
ls

3
.7
7

3
.3
8

3
.4
6

3
.3
1

4
.0
8

3
.4
6

5
.

P
ro
d
u
ct
s
ex
ce
ed

cu
st
o
m
er

re
q
u
ir
em

en
ts
(e
.g
.,
fe
a
tu
re
s,
o
p
er
a
b
il
it
y
,c
o
st
,m

a
in
te
n
a
n
ce

ea
se
,q

u
a
li
ty

o
f
se
rv
ic
e)

3
.9
2

3
.0
0

4
.2
3

3
.3
8

3
.9
2

3
.3
8

6
.

In
d
iv
id
u
a
ll
ea
rn
in
g
st
y
le
(s
)
a
re

a
d
d
re
ss
ed

b
y
o
p
ti
m
iz
a
ti
o
n
o
f
le
a
rn
in
g
m
ed
ia

3
.7
7

4
.2
3

2
.3
1

2
.6
9

2
.7
7

3
.0
0

7
.

C
o
n
tr
ib
u
te
to

em
p
lo
y
ee

se
n
se

o
f
p
ro
fe
ss
io
n
a
l(
se
lf
)m

a
rk
et
a
b
il
it
y

3
.4
6

3
.6
2

3
.1
5

3
.0
0

3
.5
4

3
.5
4

8
.

T
ra
in
in
g
is
in
te
g
ra
te
d
w
it
h
u
n
iv
er
si
ty
±
in
d
u
st
ry

in
te
ra
ct
io
n
p
ro
g
ra
m
s

2
.8
5

3
.2
3

1
.9
2

1
.7
7

2
.8
5

3
.0
8

9
.

P
ro
m
o
te
d
es
ig
n
er

u
n
d
er
st
a
n
d
in
g
o
f
b
ig
p
ic
tu
re

(h
o
w
th
ei
r
p
ro
d
u
ct
®
ts
in
to

m
a
rk
et
)

3
.4
6

3
.3
8

3
.6
9

3
.4
6

4
.0
8

4
.0
0

1
0
.

D
ec
re
a
se

m
a
in
te
n
a
n
ce

e�
o
rt
/c
o
st
o
f
co
m
p
le
te
d
so
ft
w
a
re

(e
.g
.,
d
ec
re
a
se

ca
ll
s
to

h
el
p
li
n
es
)

3
.8
5

3
.1
5

3
.9
2

3
.3
1

3
.8
5

3
.5
4

1
1
.

T
ra
in
in
g
p
ro
g
ra
m

o
b
je
ct
iv
es

o
b
ta
in
ed

d
ir
ec
tl
y
fr
o
m

o
rg
an

iz
a
ti
o
n
a
lb

u
si
n
es
s
o
b
je
ct
iv
es

4
.0
8

3
.8
5

3
.6
9

3
.5
4

3
.1
5

3
.1
5

1
2
.

D
ev
el
o
p
co
rp
o
ra
te
a
w
a
re
n
es
s

3
.0
8

2
.3
8

3
.3
1

3
.0
0

3
.3
8

3
.2
3

1
3
.

Im
p
ro
v
e
``
e�

ec
ti
v
it
y
''
o
f
te
a
m
w
o
rk

(m
o
re

e�
ec
ti
v
e
st
a
�
)

3
.6
9

3
.6
9

4
.0
8

3
.3
1

3
.7
7

3
.3
1

1
4
.

M
o
re

a
cc
u
ra
te
es
ti
m
a
te
s

3
.0
8

2
.3
8

3
.9
2

3
.3
1

3
.6
2

3
.4
6

1
5
.

D
ev
el
o
p
th
e
eq
u
iv
a
le
n
t
sk
il
ls
th
a
t
w
e
w
o
u
ld

re
ce
iv
e
if
w
e
sp
en
t
1
y
ea
r
w
o
rk
in
g
fo
r
cu
st
o
m
er
's
b
u
si
n
es
s

3
.0
8

3
.3
8

3
.6
2

3
.6
2

3
.2
3

3
.0
0

1
6
.

In
cr
ea
se

em
p
lo
y
ee

co
n
®
d
en
ce

3
.0
8

2
.8
5

3
.1
5

2
.9
2

3
.3
8

2
.7
7

1
7
.

Ju
st
-i
n
-t
im

e,
ju
st
-t
h
e-
ri
g
h
t,
tr
a
in
in
g
n
ee
d
s
a
re

a
d
d
re
ss
ed

4
.2
3

4
.0
8

3
.6
2

3
.8
5

3
.5
4

4
.0
0

1
8
.

B
et
te
r
a
b
il
it
y
to

u
n
d
er
st
a
n
d
th
e
d
ri
v
er
s
a
n
d
su
p
p
o
rt
in
g
te
ch
n
o
lo
g
y
o
f
th
e
te
le
co
m
m
u
n
ic
a
ti
o
n
in
d
u
st
ry

3
.6
2

3
.3
8

3
.6
2

3
.6
2

3
.6
9

3
.3
1

1
9
.

R
ei
n
fo
rc
es

li
n
k
a
g
e
o
f
p
ro
d
u
ct
d
ev
el
o
p
m
en
t
p
ro
ce
ss
es

to
``
co
m
p
a
n
y
''
sp
ec
i®
c
p
ro
ce
ss
es

3
.0
0

3
.0
0

2
.4
6

2
.5
4

3
.1
5

2
.6
9

2
0
.

M
o
re

e�
ci
en
t
o
rg
a
n
iz
a
ti
o
n
w
it
h
im

p
ro
v
ed

ca
p
a
ci
ty

to
ta
k
e
o
n
a
b
ro
a
d
er

ra
n
ge

o
f
a
ct
iv
it
ie
s

3
.0
8

2
.5
4

3
.6
9

3
.5
4

2
.9
2

2
.8
5

2
1
.

S
u
p
p
o
rt
p
er
so
n
a
lb

ro
a
d
en
in
g
&
jo
b
en
ri
ch
m
en
t
(d
ev
el
o
p
s
em

p
lo
y
ee

in
te
re
st
s
in

fu
tu
re

ta
sk
s/
ro
le
s/
re
sp
o
n
si
b
il
it
ie
s)

3
.9
2

3
.5
4

3
.6
2

3
.6
9

3
.4
6

3
.2
3

2
2
.

Ic
o
n
ic
(i
so
la
te
d
)
tr
a
in
in
g
ce
a
se
s
a
n
d
in
te
g
ra
te
d
tr
a
in
in
g
b
eg
in
s

3
.1
5

3
.5
4

2
.6
2

2
.9
2

3
.1
5

3
.1
5

2
3
.

S
u
p
p
o
rt
k
ey

p
er
fo
rm

a
n
ce

p
la
n
o
f
o
rg
a
n
iz
a
ti
o
n

3
.9
2

4
.2
3

4
.0
8

3
.7
7

2
.7
7

2
.5
4

2
4
.

Im
p
ro
v
e
m
o
d
u
la
r
so
ft
w
a
re

d
es
ig
n
m
et
h
o
d
o
lo
g
ie
s
(c
o
d
e
st
ru
ct
u
re
d
fo
r
m
o
d
u
la
ri
ty
)

2
.9
2

2
.6
2

3
.5
4

3
.4
6

3
.8
5

3
.9
2

2
5
.

P
re
p
a
re
s
st
a
�
fo
r
d
ev
el
o
p
m
en
t
p
ro
g
ra
m
s
n
o
t
y
et
la
u
n
ch
ed

(a
n
ti
ci
p
a
to
ry

ed
u
ca
ti
o
n
)

3
.0
8

3
.0
8

3
.3
1

3
.4
6

3
.0
8

3
.3
8

2
6
.

E
n
a
b
le
s
a
m
o
re

p
ro
a
ct
iv
e
(p
o
si
ti
v
e)
re
sp
o
n
se

to
ch
a
n
g
e

3
.6
2

3
.3
1

3
.6
2

3
.1
5

3
.3
8

2
.8
5

2
7
.

D
ec
re
a
se

in
n
u
m
b
er

o
f
d
ef
ec
ts
p
er

li
n
es

o
f
ex
ec
u
ta
b
le
co
d
e

3
.5
4

3
.3
1

4
.0
0

3
.3
8

3
.7
7

3
.8
5

2
8
.

S
h
a
ri
n
g
o
f
p
ro
d
u
ct
d
ev
el
o
p
m
en
t
k
n
o
w
le
d
g
e
(o
p
en

ex
ch
a
n
g
e
o
f
id
ea
s)
is
fo
st
er
ed

3
.7
7

3
.4
6

3
.5
4

2
.9
2

3
.7
7

3
.3
1

2
9
.

S
ig
n
i®
ca
n
t
p
ro
d
u
ct
q
u
a
li
ty

im
p
ro
v
em

en
ts

4
.3
1

3
.3
8

4
.4
6

3
.7
7

4
.3
1

3
.7
7

3
0
.

A
b
il
it
y
to

m
ee
t/
a
n
ti
ci
p
a
te
cu
st
o
m
er

re
q
u
ir
em

en
ts
(e
v
en

w
h
en

th
e
cu
st
o
m
er

d
o
es
n
't
k
n
o
w
th
em

)
4
.2
3

2
.9
2

4
.6
2

3
.4
6

4
.0
8

3
.3
8

3
1
.

R
ed
u
ce
d
co
st
o
f
o
p
er
a
ti
o
n
in
te
rn
a
ll
y

3
.1
5

2
.9
2

3
.4
6

2
.9
2

3
.5
4

3
.0
0

3
2
.

S
ti
m
u
la
te
s
h
ig
h
le
v
el
o
f
em

p
lo
y
ee

in
te
re
st
&
m
o
ti
v
a
ti
o
n
to

co
n
ti
n
u
e
le
a
rn
in
g

4
.0
0

4
.0
8

3
.3
1

3
.3
8

3
.4
6

3
.8
5

3
3
.

C
u
st
o
m
er

sa
ti
sf
a
ct
io
n
im

p
ro
v
es

a
t
a
h
ig
h
er

ra
te

4
.1
5

3
.1
5

4
.2
3

3
.4
6

4
.1
5

3
.1
5

3
4
.

E
m
p
lo
y
ee
s
sa
y
``
th
er
e'
s
so

m
a
n
y
g
o
o
d
co
u
rs
es

a
n
d
so

li
tt
le
ti
m
e'
'i
n
st
ea
d
o
f
``
a
re

th
er
e
a
n
y
co
u
rs
es

I
sh
o
u
ld

ta
k
e?
''

2
.6
2

2
.7
7

2
.7
7

3
.6
2

3
.2
3

3
.7
7

3
5
.

B
et
te
r
ex
p
o
su
re

to
cu
st
o
m
er
s
n
et
w
o
rk
s
a
n
d
b
u
si
n
es
s
p
la
n
s

3
.3
1

2
.3
1

4
.3
1

3
.2
3

3
.3
8

2
.6
9

3
6
.

B
et
te
r
su
p
p
o
rt
o
f
st
ra
te
g
ic
d
ir
ec
ti
o
n
o
f
o
rg
a
n
iz
a
ti
o
n

4
.3
1

3
.8
5

3
.6
2

3
.6
2

2
.8
5

2
.6
9

3
7
.

B
u
il
d
a
n
d
ru
n
n
et
w
o
rk
s
en
d
to

en
d
to

p
er
m
it
v
a
lu
ed

cu
st
o
m
er

p
ro
p
o
si
ti
o
n
s

3
.1
5

2
.3
8

4
.1
5

3
.1
5

3
.1
5

2
.5
4

3
8
.

E
m
p
lo
y
ee

p
ro
fe
ss
io
n
a
l/
ed
u
ca
ti
o
n
a
lc
re
d
en
ti
a
ls
(e
x
is
ti
n
g
ex
p
er
ti
se
)
a
re

b
et
te
r
re
co
g
n
iz
ed

2
.3
1

3
.0
8

2
.7
7

2
.4
6

3
.2
3

2
.6
2

3
9
.

B
et
te
r
h
a
n
d
-o
�
b
et
w
ee
n
fu
n
ct
io
n
s
(e
.g
.,
h
/w

d
es
ig
n
er
s
to

b
o
a
rd

la
y
o
u
t;
s/
w
d
es
ig
n
er
s
to

v
er
i®
ca
ti
o
n
)

3
.7
7

3
.1
5

3
.3
8

2
.6
9

3
.5
4

3
.4
6

4
0
.

Im
p
ro
v
e
a
b
il
it
y
to

le
v
er
a
g
e
ch
a
n
g
e
in

th
e
te
ch
n
o
lo
g
y
to

th
e
b
es
t
a
d
v
a
n
ta
g
e
o
f
o
u
r
co
m
p
a
n
y
a
n
d
o
u
r
cu
st
o
m
er
s

4
.1
5

3
.4
6

4
.1
5

3
.3
8

4
.0
0

3
.6
2

4
1
.

Im
p
ro
v
e
``
ev
o
lv
a
b
il
it
y
''
o
f
d
es
ig
n
s

3
.7
7

2
.8
5

4
.0
0

3
.3
1

4
.0
8

4
.0
0

4
2
.

In
cr
ea
se

re
le
v
a
n
t
tr
a
in
in
g
d
a
y
s
p
er

st
a
�

2
.0
0

2
.8
5

2
.3
8

2
.7
7

2
.6
2

2
.5
4

4
3
.

C
o
n
tr
ib
u
te
to

li
n
e
m
a
n
a
g
em

en
t
p
er
ce
p
ti
o
n
o
f
st
a
�
p
ro
je
ct
p
re
p
a
re
d
n
es
s

2
.3
8

2
.3
8

2
.4
6

2
.1
5

2
.5
4

2
.1
5

4
4
.

P
er
so
n
a
lp

ro
d
u
ct
iv
it
y
in
cr
ea
se
s

3
.9
2

3
.2
3

3
.6
9

3
.4
6

3
.6
9

3
.3
1

4
5
.

D
ev
el
o
p
a
w
a
re
n
es
s
a
n
d
u
n
d
er
st
a
n
d
in
g
o
f
n
ew

p
ro
d
u
ct
d
ev
el
o
p
m
en
t
p
ro
ce
ss
(e
.g
.I
P
I
Ð

in
te
g
ra
te
d
p
ro
d
u
ct
in
tr
o
d
u
ct
io
n
)

3
.6
9

3
.6
9

2
.8
5

3
.0
0

3
.3
1

2
.6
2

4
6
.

R
ea
li
ze

in
cr
ea
si
n
g
ly
co
st
-e
�
ec
ti
v
e
tr
a
in
in
g

3
.1
5

3
.6
9

3
.0
8

3
.4
6

3
.0
0

3
.0
0

4
7
.

B
et
te
r
a
b
il
it
y
to

w
ri
te
e�

ci
en
t,
h
ig
h
-q
u
a
li
ty
,c
o
d
e

4
.0
8

3
.6
2

4
.0
8

3
.6
9

4
.0
0

4
.0
0

4
8
.

L
es
s
ti
m
e
co
rr
ec
ti
n
g
m
is
ta
k
es
/f
ew

er
re
cu
rr
en
t
p
ro
b
le
m
s
(d
is
se
m
in
a
te
s
``
le
ss
o
n
s
le
a
rn
ed
''
k
n
o
w
le
d
g
e)

4
.2
3

3
.3
8

4
.2
3

3
.8
5

4
.2
3

3
.2
3

4
9
.

B
et
te
r
m
a
n
a
g
er

u
n
d
er
st
a
n
d
in
g
o
f
em

p
lo
y
ee

tr
a
in
in
g
a
n
d
th
e
M
F
A
p
ro
ce
ss

3
.2
3

3
.4
6

3
.1
5

3
.4
6

3
.1
5

2
.6
9

5
0
.

F
le
x
ib
il
it
y
in

so
u
rc
in
g
w
o
rl
d
-c
la
ss
te
ch
n
ic
a
lt
ra
in
in
g

3
.3
8

3
.6
2

2
.9
2

3
.4
6

3
.3
1

3
.2
3

5
1
.

F
a
st
er

tr
a
n
si
ti
o
n
to

9
0
%

e�
ec
ti
v
en
es
s
fo
r
n
ew

m
a
n
a
g
er
s

3
.1
5

3
.4
6

3
.7
7

3
.6
2

2
.6
9

2
.5
4

G.V. Michalski, J.B. Cousins / Evaluation and Program Planning 23 (2000) 211±230226



5
2
.

L
o
n
g
-t
er
m

g
o
a
ls
et
ti
n
g
sk
il
ls
o
f
em

p
lo
y
ee
s
a
re

im
p
ro
v
ed

3
.2
3

3
.2
3

3
.3
1

3
.0
8

3
.2
3

3
.0
0

5
3
.

C
re
a
te
``
co
m
p
a
n
y
''
d
i�
er
en
ti
a
to
r
``
N
et
w
o
rk

S
u
p
p
li
er

o
f
C
h
o
ic
e'
'

4
.3
8

2
.6
2

4
.6
2

3
.0
8

3
.7
7

2
.6
9

5
4
.

N
a
rr
o
w
th
e
g
a
p
b
et
w
ee
n
h
o
w
a
d
es
ig
n
er

th
in
k
s
a
n
d
h
o
w
o
u
r
cu
st
o
m
er
s
th
in
k

3
.7
7

2
.6
9

4
.3
8

3
.6
2

3
.6
2

3
.3
1

5
5
.

F
o
st
er

n
et
w
o
rk
in
g
(b
et
w
ee
n
em

p
lo
y
ee
s
a
cr
o
ss
d
ep
a
rt
m
en
ts
a
n
d
d
iv
is
io
n
s)

3
.6
2

3
.5
4

3
.6
2

3
.0
0

3
.8
5

3
.2
3

5
6
.

A
ll
o
w
ch
a
n
g
es

to
b
e
m
a
d
e
to

ex
is
ti
n
g
so
ft
w
a
re

m
o
re

ea
si
ly

3
.4
6

2
.7
7

3
.7
7

3
.5
4

3
.8
5

3
.4
6

5
7
.

In
cr
ea
se

o
rg
a
n
iz
a
ti
o
n
a
ll
ea
rn
in
g
(c
a
p
tu
re
s/
re
d
ep
lo
y
s
in
te
ll
ec
tu
a
lp

ro
p
er
ty
)

4
.0
8

3
.8
5

4
.0
0

3
.3
8

3
.7
7

3
.1
5

5
8
.

In
cr
ea
se

g
en
er
a
lt
el
ec
o
m
m
u
n
ic
a
ti
o
n
s
a
n
d
co
m
p
u
te
r
(h
/w

,s
/w

)
``
li
te
ra
cy
''
o
f
em

p
lo
y
ee
s

3
.0
8

3
.6
9

3
.2
3

3
.4
6

3
.6
2

3
.8
5

5
9
.

E
m
p
lo
y
ee

sa
ti
sf
a
ct
io
n
im

p
ro
v
ed

3
.7
7

2
.9
2

4
.0
8

3
.3
8

3
.8
5

2
.6
9

6
0
.

L
ea
rn
er
s
b
ec
o
m
e
te
a
ch
er
s
a
n
d
m
en
to
rs
to

o
th
er
s

3
.6
9

3
.6
2

3
.0
8

3
.3
8

3
.3
8

2
.9
2

6
1
.

E
m
p
lo
y
ee
s
h
a
v
e
in
cr
ea
se
d
co
n
tr
o
lo

f
th
ei
r
tr
a
in
in
g
a
n
d
k
n
o
w
le
d
g
e
re
so
u
rc
es

3
.3
8

3
.1
5

2
.7
7

2
.9
2

3
.1
5

3
.0
8

6
2
.

B
et
te
r
g
en
er
a
lu

n
d
er
st
a
n
d
in
g
o
f
th
e
b
en
e®
ts
/a
p
p
li
ca
ti
o
n
o
f
ro
o
t
ca
u
se

a
n
a
ly
si
s

2
.7
7

2
.8
5

3
.2
3

3
.0
8

3
.0
0

2
.6
9

6
3
.

P
eo
p
le
a
p
p
re
ci
a
te
b
u
si
n
es
s
re
a
li
ty
,n

o
t
ju
st
th
ei
r
te
ch
n
ic
a
ls
p
ec
ia
lt
y

2
.7
7

2
.8
5

4
.0
0

3
.9
2

3
.3
1

2
.6
2

6
4
.

S
u
p
p
o
rt
o
u
r
(o
rg
a
n
iz
a
ti
o
n
a
l)
a
p
p
ro
a
ch

to
w
o
rk

a
n
d
jo
b
d
es
ig
n
(s
tr
u
ct
u
ri
n
g
w
o
rk

fo
r
e�

ec
ti
v
en
es
s)

2
.9
2

2
.6
9

3
.1
5

3
.0
0

2
.8
5

2
.5
4

6
5
.

F
a
ci
li
ta
te
s
em

p
lo
y
ee

jo
b
tr
a
n
si
ti
o
n
s
b
et
w
ee
n
fu
n
ct
io
n
s
(e
.g
.,
s/
w
,h

/w
,e
tc
.)

3
.0
8

3
.3
1

3
.1
5

3
.0
8

2
.8
5

3
.0
8

6
6
.

P
eo
p
le
a
p
p
re
ci
a
te
cu
st
o
m
er
's
v
ie
w
p
o
in
t,
n
o
t
ju
st
th
ei
r
te
ch
n
ic
a
ls
p
ec
ia
lt
y

3
.5
4

2
.8
5

4
.4
6

3
.8
5

3
.4
6

2
.9
2

6
7
.

Im
p
ro
v
e
em

p
lo
y
ee

u
n
d
er
st
a
n
d
in
g
o
f
o
rg
a
n
iz
a
ti
o
n
a
l`
`c
u
lt
u
re
''
(h
o
w
th
ey

®
t-
in
to

o
rg
a
n
iz
a
ti
o
n
)

2
.9
2

2
.6
9

3
.2
3

3
.3
1

3
.0
0

3
.3
1

6
8
.

D
em

o
n
st
ra
te
s
th
a
t
th
e
co
m
p
a
n
y
is
in
v
es
ti
n
g
in

th
e
em

p
lo
y
ee

a
n
d
h
is
/h
er

ca
re
er

3
.6
9

3
.7
7

3
.3
8

3
.5
4

3
.2
3

3
.0
0

6
9
.

O
b
ta
in

``
ce
rt
i®
ed
''
sp
ec
ia
ls
k
il
ls
(e
.g
.,
p
ro
je
ct
m
g
t.
o
r
co
d
e
in
sp
ec
ti
o
n
)

2
.8
5

4
.1
5

3
.1
5

3
.3
8

2
.7
7

3
.0
8

7
0
.

Im
p
ro
v
e
se
rv
ic
e
m
a
n
a
g
em

en
t
sk
il
ls

3
.0
0

3
.5
4

2
.6
9

2
.9
2

2
.8
5

2
.6
9

7
1
.

S
p
ec
ia
lt
y
/t
a
ct
ic
a
lt
ra
in
in
g
is
a
v
a
il
a
b
le
eq
u
a
ll
y
in

a
ll
lo
ca
ti
o
n
s

3
.3
1

4
.0
0

2
.4
6

2
.8
5

2
.9
2

2
.8
5

7
2
.

E
m
p
lo
y
ee
s
lo
o
k
fo
rw

a
rd

to
tr
a
in
in
g
to

le
a
rn

so
m
et
h
in
g
n
ew

a
n
d
``
n
ea
t'
'(
ra
th
er

th
a
n
ju
st
fu
l®
ll
in
g
tr
a
in
in
g
d
a
y
s)

2
.6
9

3
.3
8

3
.0
8

3
.6
9

3
.3
8

3
.3
1

7
3
.

M
a
k
es

n
ew

p
eo
p
le
p
ro
d
u
ct
iv
e
a
s
q
u
ic
k
ly
a
s
p
o
ss
ib
le
(f
a
st
er

ra
m
p
-u
p
,e
.g
.,
to

9
0
%

e�
ci
en
cy
)

4
.3
8

4
.3
1

4
.3
1

4
.0
8

4
.0
0

4
.1
5

7
4
.

P
eo
p
le
a
p
p
re
ci
a
te
p
ro
d
u
ct
a
p
p
li
ca
ti
o
n
,n

o
t
ju
st
th
ei
r
te
ch
n
ic
a
ls
p
ec
ia
lt
y

3
.3
1

3
.2
3

4
.0
8

3
.9
2

3
.3
1

3
.0
0

7
5
.

R
ed
u
ce
d
ti
m
e
to

m
a
rk
et
(s
p
ee
d
d
el
iv
er
a
b
le
s,
re
d
u
ce

d
es
ig
n
cy
cl
e
ti
m
es
)

4
.6
2

3
.3
1

4
.7
7

3
.6
9

4
.2
3

4
.0
8

7
6
.

H
ig
h
li
g
h
ts
a
n
d
co
n
tr
ib
u
te
s
to

sp
ec
ia
li
ze
d
IC

(i
n
d
iv
id
u
a
lc
o
n
tr
ib
u
to
r)
p
a
th

tr
a
in
in
g
re
q
u
ir
em

en
ts

2
.8
5

2
.7
7

3
.0
8

3
.2
3

3
.2
3

3
.0
0

7
7
.

E
n
co
u
ra
g
es

re
u
se

o
f
in
fo
rm

a
ti
o
n
(h
el
p
s
el
im

in
a
te
re
in
v
en
ti
n
g
th
e
w
h
ee
l)

3
.9
2

3
.4
6

4
.0
8

3
.6
2

4
.0
8

3
.6
2

7
8
.

A
tt
a
in

tr
a
in
in
g
p
ro
g
ra
m

co
m
p
li
a
n
ce

w
it
h
st
a
n
d
a
rd
s
(e
.g
.,
a
s
se
t
b
y
q
u
a
li
ty

co
u
n
ci
ls
,I
S
O
,B

a
ld
ri
g
e,
et
c.
)

2
.3
8

3
.2
3

2
.3
1

2
.7
7

2
.5
4

2
.6
9

7
9
.

D
ev
el
o
p
h
ig
h
le
v
el
o
f
g
en
er
a
l(
em

p
lo
y
ee
)
sa
ti
sf
a
ct
io
n
w
it
h
tr
a
in
in
g
p
ro
g
ra
m

3
.6
9

4
.0
0

3
.3
8

3
.8
5

3
.5
4

3
.0
0

8
0
.

Im
p
ro
v
e
p
ro
je
ct
p
la
n
n
in
g/
m
a
n
a
g
em

en
t
(c
la
ri
®
es

p
ro
je
ct
g
o
a
ls
)

3
.3
1

3
.6
2

4
.2
3

3
.8
5

3
.9
2

3
.3
8

8
1
.

A
tt
ra
ct
s/
re
ta
in
s
k
ey

em
p
lo
y
ee
s
(b
es
t
&
b
ri
g
h
te
st
);
d
ev
el
o
p
s
em

p
lo
y
ee

lo
y
a
lt
y

4
.0
8

3
.3
1

4
.4
6

3
.5
4

4
.4
6

2
.7
7

8
2
.

R
el
a
ti
o
n
sh
ip

b
et
w
ee
n
(1
)
a
d
v
a
n
ce
d
te
ch
n
o
lo
g
y
(2
)
p
la
tf
o
rm

a
n
d
(3
)
p
ro
d
u
ct
d
ev
el
o
p
m
en
t
is
m
a
d
e
se
a
m
le
ss

3
.3
1

2
.9
2

3
.1
5

2
.2
3

3
.3
8

2
.6
9

8
3
.

E
m
p
lo
y
ee
s
a
re

w
el
l-
p
re
p
a
re
d
fo
r
n
ew

(a
n
d
fu
tu
re
)
te
ch
n
o
lo
g
y

3
.9
2

4
.1
5

4
.0
0

4
.0
0

3
.7
7

3
.5
4

8
4
.

D
ev
el
o
p
to
o
lk

n
o
w
le
d
g
e
a
n
d
p
ro
®
ci
en
cy

re
q
u
ir
ed

to
p
er
fo
rm

th
e
jo
b

4
.0
0

4
.7
7

3
.5
4

3
.7
7

3
.5
4

3
.6
9

8
5
.

B
u
il
d
s
em

p
lo
y
ee

ca
p
a
ci
ty

a
n
d
sk
il
ls
et
to

ex
ec
u
te
b
ro
a
d
er

a
n
d
m
o
re

co
m
p
le
x
ta
sk
s

4
.0
0

4
.4
6

3
.8
5

3
.8
5

3
.4
6

3
.3
1

8
6
.

S
w
if
t/
im

m
ed
ia
te
k
n
o
w
le
d
g
e
u
se

(l
es
s
th
a
n
3
m
o
n
th
s
a
ft
er

co
u
rs
e)

3
.4
6

4
.5
4

3
.7
7

3
.6
9

3
.3
1

2
.9
2

8
7
.

R
ed
u
ce
d
b
u
rd
en

o
n
m
en
to
rs
fo
r
tr
a
in
in
g
n
ew

a
rr
iv
a
ls

2
.3
8

3
.1
5

2
.9
2

3
.1
5

3
.2
3

3
.1
5

8
8
.

F
o
st
er

sh
a
re
d
,c
o
ll
a
b
o
ra
ti
v
e,
te
a
m

le
a
rn
in
g
in

th
e
o
rg
a
n
iz
a
ti
o
n

3
.8
5

3
.6
2

3
.4
6

3
.3
1

3
.5
4

3
.3
1

8
9
.

M
o
re

p
ro
d
u
ct
iv
e
cu
st
o
m
er

in
te
ra
ct
io
n
s
(b
et
te
r
v
a
lu
e
o
f
ti
m
e
sp
en
t
b
y
b
o
th

d
es
ig
n
er
s
&
cu
st
o
m
er
)

3
.6
2

2
.5
4

4
.2
3

3
.1
5

3
.6
9

2
.7
7

9
0
.

D
ev
el
o
p
cr
it
ic
a
l/
co
re

ex
p
er
ti
se

(e
ss
en
ti
a
ls
ca
rc
e
sk
il
ls
&
d
ep
th

o
f
k
n
o
w
le
d
g
e

4
.1
5

4
.5
4

4
.2
3

4
.0
0

3
.6
2

3
.6
9

9
1
.

Im
p
ro
v
e
g
en
er
a
lp

ro
d
u
ct
k
n
o
w
le
d
g
e
a
m
o
n
g
em

p
lo
y
ee
s

3
.0
0

3
.7
7

3
.4
6

3
.5
4

3
.3
8

3
.6
2

9
2
.

M
o
re

e�
ec
ti
v
e
m
a
n
a
g
em

en
t

3
.4
6

3
.0
8

3
.8
5

3
.3
8

3
.9
2

3
.3
1

9
3
.

A
ll
d
es
ig
n
er
s
k
n
o
w
&
fo
ll
o
w
[o
rg
a
n
iz
a
ti
o
n
a
l]
d
ev
el
o
p
m
en
t
p
ro
ce
ss
es

3
.0
0

3
.6
2

3
.0
8

2
.7
7

3
.5
4

3
.2
3

9
4
.

E
m
p
lo
y
ee
s
g
et
cr
ed
it
/a
ck
n
o
w
le
d
g
m
en
t/
re
w
a
rd
s
fo
r
th
ei
r
le
a
rn
in
g
a
ch
ie
v
em

en
ts

3
.3
1

3
.1
5

2
.6
2

3
.2
3

2
.6
9

1
.8
5

9
5
.

T
ra
in
in
g
a
s
se
lf
d
ev
el
o
p
m
en
t
(f
u
n
)
a
s
w
el
la
s
d
ir
ec
tl
y
m
a
k
in
g
u
s
m
o
re

p
ro
d
u
ct
iv
e
(u
se
fu
l)

3
.0
8

3
.5
4

3
.0
8

3
.2
3

2
.9
2

2
.7
7

9
6
.

Im
p
ro
v
e
a
b
il
it
y
to

tu
rn

p
ro
d
u
ct
ca
p
a
b
il
it
ie
s
in
to

v
a
lu
e
fo
r
th
e
cu
st
o
m
er

3
.8
5

3
.3
8

4
.4
6

3
.3
8

3
.6
2

2
.8
5

9
7
.

P
ro
m
o
te
u
sa
ge

o
f
in
-h
o
u
se

ex
p
er
ti
se

(e
n
a
b
le
s
le
ss
d
ep
en
d
en
cy

o
n
ex
te
rn
a
le
x
p
er
ti
se
)

3
.3
8

3
.2
3

3
.0
0

2
.5
4

2
.8
5

3
.0
8

9
8
.

P
ro
v
id
e
a
n
in
cr
ea
se
d
u
n
d
er
st
a
n
d
in
g
o
f
ro
le
s
w
it
h
in

a
p
ro
je
ct

2
.6
9

2
.3
8

3
.0
0

2
.6
2

3
.3
1

2
.3
8

9
9
.

E
m
p
lo
y
ee
s
p
er
ce
iv
e
th
a
t
th
ey

a
re

re
ce
iv
in
g
th
e
b
es
t
tr
a
in
in
g
a
v
a
il
a
b
le

3
.6
2

4
.0
0

3
.5
4

3
.8
5

3
.0
8

3
.2
3

1
0
0.

In
te
g
ra
te
tr
a
in
in
g
w
it
h
o
n
-t
h
e-
jo
b
le
a
rn
in
g
(b
o
th

re
co
g
n
iz
e
&
su
p
p
o
rt
ea
ch

o
th
er
)

4
.0
8

4
.3
1

3
.3
8

3
.9
2

3
.6
2

3
.7
7

a
N
o
te
s.

E
a
ch

st
a
te
m
en
t
w
a
s
ra
te
d
fo
r
T
ra
in
in
g
R
es
u
lt
Im

p
o
rt
a
n
ce

(T
R
I)

a
n
d
T
ra
in
in
g
E
v
a
lu
a
ti
o
n
Im

p
o
rt
a
n
ce

(T
E
I)
.
T
h
e
sa
m
e
sc
a
le

w
a
s
u
se
d
fo
r
b
o
th

ra
ti
n
g
s:

1
=
R
el
a
ti
v
el
y
U
n
im

p
o
rt
a
n
t;

2
=
S
o
m
ew

h
a
t
Im

p
o
rt
a
n
t;
3
=
M
o
d
er
a
te
ly

Im
p
o
rt
a
n
t;
4
=
V
er
y
Im

p
o
rt
a
n
t;
5
=
E
x
tr
em

el
y
Im

p
o
rt
a
n
t.

b
n
=

1
3
fo
r
ea
ch

g
ro
u
p
.

G.V. Michalski, J.B. Cousins / Evaluation and Program Planning 23 (2000) 211±230 227



processes, and consequences of training evaluation.
The application of various qualitative and quantitative
methods, such as interview data and analysis (Max-
well, 1996; Miles and Huberman, 1994) and survey
techniques (Hinkin, 1998; Miller, 1994), would serve to
complement the results described here.
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Appendix A

See Table A1.

Appendix B

B.1. Stress values

The stress values obtained for the three concept
maps used in the study are as follows: sponsors
(0.2474, 11 iterations); participants (0.2882, 12 iter-
ations); providers (0.3045, 12 iterations). According to
Concept Systems Inc. (1996b) the idea of the stress
value in concept mapping is similar to the idea of the
reliability of a measurement. Stress measures the
degree to which the distances on the map are discre-
pant from the values in the input similarity matrix.
High stress values imply that there is a greater discre-
pancy and that the map does not represent the input
data as well Ð low stress values imply a better ®t.
Some (mainly those who work with extremely well-
behaved data like the perception of the similarities of
colors or sounds) argue that it is desirable to have a
stress value of 0.10 or lower, but this will seldom be
attained in concept mapping. However, it should be
recognized that their low stress-value expectations are
based on experience with much better controlled psy-
chometric testing environments Ð not usually the case
in concept mapping.

In concept mapping, the facilitator should use the
stress indicator as a rough guideline of the degree to
which the map represents the grouping data. High
stress values may imply that there is more complexity

in the similarity matrix than can be represented well in
two dimensions, that there was considerable variability
or noise in the way people grouped the statements, or
both. In general, stress values will be lower (i.e., the
map will be a better ®t) when there are more state-
ments and more people rating the statements than
otherwise. A high stress value (i.e., greater than 0.35)
may warn the facilitator that there may be some di�-
culty in interpreting the map sensibly.

B.2. Bridging

A bridging value is computed for each statement
and cluster as part of the concept mapping analysis
after the concept map is computed. As an index a
bridging value always ranges from 0 to 1.

The usefulness of the bridging value is that it indi-
cates whether a statement was sorted with others that
are close to it on the map or whether it was sorted
with items that are farther away on the map. This
index helps in the interpretation of what content is as-
sociated with speci®c areas of the map. For example,
statements with lower bridging values are better indi-
cators of the meaning of the part of the map they are
located in than statements with higher bridging values.

Bridging can also be computed at the cluster level
by taking the average of statement bridging indices in
the cluster. Clusters with higher bridging values are
more likely to ``bridge'' between other clusters on the
map. Clusters with low bridging values are usually
more cohesive, easier to interpret, and re¯ect the con-
tent well in that part of the map. The bridging average
(i.e., the arithmetic average of all statement bridging
values) for each of the respective concept maps was
0.38 (training providers), 0.50 (training sponsors), and
0.51 (trainees).
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