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Employee training is designed to help ensure successful

achievement of business goals. Training's expense

encourages the investigation of behavioral changes. The

present study evaluated behavioral changes that occurred as

a result of a Business Process training course. A

performance rating measure was designed to assess the

behaviors addressed in the course. A group of 52 people

took the training. Performance was measured using a

pretest, and then posttest three months later. A control

group of 52 people also responded to the performance measure

twice, without training. A second control group of 52 took

a posttest only. MANOVA results showed a significant

difference between change scores at the .001 level,

indicating that the training did change behavior. The

control group posttest scores differed somewhat between the

two control groups, indicating a possible pretest effect.
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TRAINING EVALUATION: MEASURING THE

BENEFITS OF TRAINING WITH LEVELS

OF BEHAVIORAL CHANGE

Employees are the most valuable asset of any

organization. Broad and Newstrom (1992) cite just a few of

the most popular business and management authors today

emphasizing this fact, including Johnston and Packer's study

Workforce 2000 (1987), Thriving on Chaos by Peters (1987),

and Out of the Crisis by Deming (1986). All of these

sources agree on one thing: the most critical resource for

any organization lies in the highly trained and skilled

people of whom it is comprised.

Companies are spending more and more time, money, and

other resources on their human resources. Changes in

today's society require this shift. Companies face a global

market, new manufacturing and computer techniques are

evolving, and adaptability has become the biggest new demand

placed on today's employees (Brinkerhoff, 1989a). The

traditional managerial profile has changed dramatically to

leaders of change, instead of just enforcers of policy.

From selection procedures to employee benefits, today's

organizations are putting more emphasis on employees than

ever before.
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The Impact of Training

Part of this shift involves employee training.

Including both direct (design and delivery) and indirect

(trainee salaries and facilities) costs, Carnevale and

Gainer (1989) estimate that American employers, private and

public, spend about $50 billion annually on training. This

averages to about $400 per employee per year on formal

training. Brinkerhoff (1989b) estimates that in the United

States as much is spent on training and education in

industry as is spent on the public school system. Companies

are providing more in-house training, as well as using

outside training sources to make sure their people are

prepared for the job and developing in line with the

organization's goals. Companies are spending more money on

training not directly related to the manufacturing of the

product, such as management training, team training, process

training, and outside skill and interest development.

Traditionally, training has been thought of as an

employee benefit and just a cost of doing business. Now

companies are beginning to realize the huge expense and see

training as an investment to improve the organization as a

whole (Broad & Newstrom, 1992). Training is seen more as a

functional tool that can be used to create a competitive

advantage and an adaptable workforce ready and willing to

take on the challenges that lie ahead (Brinkerhoff, 1989b).
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Due to the large expense of training, organizations are

trying harder to justify the expense and show the value this

training adds to the company. According to Smith and

Brandenburg (1991), top management is scrutinizing the

training function just as closely as they monitor line

functions.

Because of this, training managers need to clearly show

their value and contribution to the organization and

attainment of its goals. "Training courses should support

the strategic direction of the organization, and training

objectives should be aligned with organizational goals"

(Tannenbaum & Yukl, 1992, p. 401). Brinkerhoff (1989a)

emphasizes the increasing need for training to aggressively

assess the achievement of organizational goals. In line

with the spread of total quality thrusts, training

departments are identifying their internal customers and

focusing on satisfying them. Many of these customers want

training to help them reach their goals (Pine & Tingley,

1993). It is becoming more important for training

departments to know what the goals of the organization are

and use these goals as guidelines for determining in which

directions to take the training.

Training Evaluation

One way in which companies are trying to justify

training expenses is with evaluation. "Evaluation is the
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systematic collection of descriptive and judgmental

information necessary to make effective training decisions

related to the selection, adoption, value, and modification

of various instructional activities" (Goldstein, 1986, p.

141). By evaluating the training, companies can have a

clearer picture of how their employees are developing, what

areas need improvement, and how to better reach strategic

goals. Evaluation can also help determine what training is

critical and beneficial, so that training that is done just

for the sake of training can be eliminated. Evaluating

training requires much time, thought, and additional expense

(ASTD, 1987). It can, however, demonstrate that training is

an investment as opposed to an expense.

The important question becomes how much of the training

provided actually gets utilized on the job. Broad and

Newstrom (1992) refer to this as transfer of training. By

measuring the effective application of the information

provided in training, companies can evaluate the transfer of

training. Utility of the training can then be identified.

This means that the value and worth training adds to the

organization can be analyzed, as compared to the costs

incurred for the training. This process shows the positive

impact training has on the actions of employees.

"The training dollar is invested in those activities

which result in continued employee competence as measured by
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job performance and accomplishment of unit and

organizational goals." (Stein, 1981, p. 12) This

measurement, however, poses a threat to human resource

development personnel. Hoffman (1983) reports that studies

so far indicate only about a 10% transfer rate from training

expenditures resulting in behavioral change. These kinds of

results may only reinforce management's idea that training

is not cost effective. The process of evaluation itself

poses a threat as well because of the difficulty involved in

measuring behavior change. It is not a simple task to

measure the transfer of training. As Goldstein (1986)

states, the complex environment, along with other forces

acting on employees, makes it difficult to evaluate

training, and the benefits will not be obvious. This can be

confirmed by the lack of literature describing specific

application of the theories surrounding transfer and

evaluation.

Other issues make training evaluation complex. In

order to evaluate, it is critical to first determine what is

to be evaluated. The purpose of the evaluation must also be

clearly identified, so those involved are aware of what

information is wanted and what decisions will be affected

(Robinson & Robinson, 1982). Many times executives want to

know the bottom line, return on investment for a particular

course. But as McEvoy & Buller (1990) point out, some
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training is not intended to increase production or reduce

turnover directly. In fact, "such objectives are seldom

stated for a training program" (p. 40). It is critical to

first determine what is to be evaluated and then how it

should be measured.

Many factors must be taken into consideration to make

these clarifications. "Training effectiveness is determined

in part by the thoroughness of the needs analysis and the

quality of the training design, but other factors also

contribute to training effectiveness, including the

attributes of trainees" (Tannenbaum & Yukl, 1992, p. 412).

As can be seen, training evaluation can be a tricky topic,

and even though it may be seen as an added expense, it

should be delicately and carefully conducted to ensure

training's position in the company. The measures must be

objective and aimed at clearly showing top management the

benefits of training, which is indeed a complicated

procedure (ASTD, 1987).

Due in part to these issues, very little time is

committed to conducting evaluations. Currently, most

training professionals' time is consumed with organizing and

delivering training instead of needs assessment and follow-

up (Brinkerhoff, 1989b). People are beginning to realize,

however, the importance of the time before and the time

after the training event. This is a longer period of time,
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and therefore has a large effect on the trainee. The total

value of training is a result of all three areas, which

together comprise the entire training process.

Unfortunately, most trainers spend very little time in these

other two realms.

The Training Process

Horner (1991) emphasizes the need for managers,

trainees, and trainers to fulfill certain obligations

before, during, and after the training event. Horner (1991)

also agrees that more impact is made both before and after

the training event than during it. Training departments are

just now beginning to realize these issues and have not yet

changed their actions. Focus is still on the training event

as resources have not been sufficiently allocated to the

total process of training. As a result, evaluations,

although most people recognize their importance and value,

rarely get done. Despite the absence of current evaluation,

there exists a critical need for training professionals to

spend a much larger percentage of their time on this

activity.

The responsibility of evaluating training programs

falls on the training personnel themselves (Horner, 1991).

In many ways it can be seen as self preservation. Because

companies are spending more money than ever before on

training and because companies are requiring justification
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for money spent, if trainers want to stay employed they must

justify their own expense. Brinkerhoff (1989b, p. 5) states

it well by saying: "The challenge is to firmly establish

training as a valued and productive business partner that

makes effective contributions to competitive advantage.

Unless such a business partnership is nurtured and

demonstrated, training cannot survive." This falls in the

realm of the trainer's responsibility. Trainers must show,

through careful and proactive evaluation, that the training

profession has a large beneficial impact on the success of

the organization.

This in turn means that trainers in today's

organizations must concern themselves with showing the

values of training programs and creating effective programs

(Leifer & Newstrom, 1980). This includes knowing how to

define "effective programs" and how to measure this

construct. Trends in business show movement towards the

desire to know how effective each training course is.

Leifer and Newstrom (1980) point out that the evaluation

strategies develop and become more sophisticated as time

goes on, because organizations are looking for measures of

training effectiveness. This is a fairly recent development

in the training profession, and is due, to some extent, to

the shifts in the purpose of training. Changes in the

environment occur more rapidly than in the past (Tannenbaum
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& Yukl, 1992). This forces more rapid changes in job

requirements, and more emphasis is being placed on cross-job

retraining. There has also evolved a more serious need to

train people to deal effectively with change and how to

benefit from the environment. Training is used more and

more as a tool to help develop employees and less as just a

means to teach people how to perform their jobs.

With increasing needs for varied training along with

requirements to justify expenses and "tighten the

organization's belt," evaluation is a natural outgrowth. By

evaluating training, companies can have a better idea of

what works well in achieving the desired results as well as

how to make improvements in the training process. Along

with this comes a serious need to define the objectives of

the training program in order to know what to evaluate. As

Tannenbaum and Yukl (1992) emphasize: "it is important to

establish clear training objectives and develop outcome

measures that assess these objectives" (p. 426). Deciding

to evaluate is not enough. What to evaluate and how it

should be evaluated must be determined.

An Evaluation Classification System

A common classification system regarding training

evaluation exists and is widely accepted in business and

industrial/organizational psychology today (Clement, 1990).

It involves the work of Kirkpatrick (1959) and consists of
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four steps or levels of evaluation. This system was

published over 30 years ago and was widely accepted and

understood by companies around the country (Alliger & Janak,

1989). The model is still widely used today and the vast

majority of training personnel are familiar with this

nomenclature. The model is simplistic and enables people to

think in terms of evaluation criteria. Kirkpatrick

acknowledges four distinct levels or criteria for evaluating

training. He declares that the levels form a hierarchy of

steps, with each level leading into the next. Other studies

have shown at least partial support for the hierarchical

aspect of the model (Clement, 1990), where correlation data

exhibit a positive relation between each level and the next

higher level.

The first level, Reactions, focuses on the reactions of

trainees to the training situation. This level attempts to

determine how much the person liked the training and

impressions about the quality of the training on the

trainee.

Level 2 evaluation, Learning, studies the amount of

learning that has taken place in the course.. In this level

the trainer is interested in the facts and knowledge that

were acquired as a result of the training event. Often this

is indicated by a difference in scores on a pre-test measure
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given at the beginning of the class and a post-test measure

given after the training is finished.

Level 3 evaluation, Behavior, goes a step further to

look at behavioral change in the job site. The trainee is

given a period of time after the training to use the

information learned, and a measure of specific behaviors

related to the training is taken after this time period.

The behaviors that the course is trying to develop identify

what is measured.

The final step in Kirkpatrick's model, Level 4

evaluation, Results, focuses on results or goals. It

consists of the bottom-line, return-on-investment

information such as waste, turnover, and profits as a result

of training. Measurements of specific factors that the

training is expected to affect are monitored for

improvements.

These four levels of evaluation, because of widespread

acceptance, will provide a framework for the understanding

of the current study. Much research has already been done

using these four levels of evaluation and they have almost

become an industry standard for organizations looking at

training in terms of what value it adds to the company.

The first two levels of evaluation, Reactions and

Learning, are currently used by a large number of firms in

America. "Smile sheets" are the typical level 1 evaluation
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format, and the participants rate their level of

satisfaction with the materials, the room and the instructor

using a rating scale (usually a rating from 1 to 5). This

trainee feedback concludes virtually all formal training in

today's organizations (Brandenburg, 1988). The amount of

valuable information this evaluation provides is

questionable, however. Research suggests that these data

can be of minimal importance to actually understanding the

quality and benefits of training (Brinkerhoff, 1989; Broad &

Newstrom, 1992). It is often a measure of how entertaining

the class was or how humorous the trainer was, which adds no

value to what trainees take away from the event. More often

we find pre- and post-tests given to trainees to assess the

change in learning. The questions address specific terms,

ideas, and methods presented in the training. Beyond this

point, however, the literature lacks examples of companies

using more sophisticated evaluation techniques.

When level 3 and 4 evaluation is discussed, the main

theme is that it should be done and is important, but rarely

is it actually developed (Birnbrauer, 1987). Part of the

reason for this lies in the fact that this type of

evaluation is more difficult and requires a more scientific

approach (Kirkpatrick, 1960; Goldstein, 1986). Kirkpatrick

(1960) defines this complexity by clarifying the

requirements of this type of evaluation. He emphasizes a
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need for systematic pre- and post-testing; involvement of

trainees, their managers, subordinates, and peers;

statistical analysis; time lapse of three months, as well as

subsequent appraisals; and control groups. There is a large

amount of detail and precision in accurately measuring

behavioral change, and few companies have put forth the

required effort to reap the benefits yet.

Most organizations emphasize the training event, with

very little concern given to pre-training, post-training, or

back on the job effects. Accumulation of the newest, best

training techniques, materials, and courses takes precedence

over the benefits to the organization (Brinkerhoff, 1989a).

It is important to know what effect training has on the

behaviors of trainees, although many factors outside of

training affect employee behavior as well. Behavior is a

function of other influences, such as compensation,

motivation, job design, reward structures, tools, culture,

and environment (Brinkerhoff, 1989b). However, training can

have a significant impact as well. In many training

programs, a main goal is to change employee behavior in some

way. The reasons for conducting training are to change

behavior back on the job so that trainees perform better.

Combining the increased money spent on training and the

increased need of top management to justify every dollar

spent, companies are demanding answers to questions like:
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Why are we doing this training? How is it helping the

organization? How can we make better use of our training

dollars? Answering these inquiries with employee reactions

will no longer suffice. Management is realizing that level

1 and level 2 evaluation data are not giving complete

answers to the questions. The whole training process is

being studied and analyzed to see where improvements can be

made. Included in this process involves looking at trainee

behavior several weeks after the training event to determine

if changes have occurred in the desired direction.

This is the main thrust of level 3 evaluation, and

provides much better data to answer the question of whether

or not training is effective. Discussion around this topic

emphasizes questions such as: (1) Why are we sending

people to this training? (2) What results do we want to

see? (3) How can we measure these results? (4) How much

change is enough? All of these questions add a great deal

of value to the training function. In looking for answers,

trainers can show to what extent they can influence

employees' behavior and help make dramatic leaps toward

achieving business goals. This in turn solidifies the

position of training in the organization as a necessary

element for survival. Most training professionals agree

that this is the next logical step in which to take training
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(Birnbrauer, 1987). Unfortunately, little practical work

has yet been done.

The current study addresses this issue of evaluating

training on behavioral change measures. The purpose of the

study is to bridge the gap between theory and practice and

apply the philosophies that have been developed to an

organizational training program. The focus is specifically

on level 3 evaluation and developing ways to measure these

effects of one training course. Currently no objective

measures of training after a time lapse are conducted in

this organization, and the department is feeling a great

deal of pressure to justify its expense.

The organization is large (approximately 40,000

employees) and has a sophisticated internal training program

offering over 65 courses. They conduct level 1 and level 2

evaluations on most of their courses, but like many

organizations are finding that this is not sufficient

information to effectively evaluate the courses. The basic

question was whether or not people were using the training

after the class, and if so, to what extent. An instrument

was needed to measure four aspects of behaviors that were

specifically related to this course.

By using this instrument to measure people's behavior,

the researcher expected to find that the training course

would have a significant effect on the behaviors of the
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people who took the class. A control group was also used to

ensure that any changes that do occur could be attributed to

the training. Pre and post measures were taken and the

change scores were studied for significance. A second

control group was also used, taking only the posttest, to

study pretest effects. Posttest comparisons were made for

all three groups.

One hypothesis suggested that the repeated measures

design would show a significant interaction between the

experimental and control groups with respect to the time

they answered the questionnaire, the experimental group

showing higher posttest scores than the control group. It

was also hypothesized that the change scores from pretest to

posttest for the experimental group and the first control

group would be significantly different, with the

experimental group showing a greater change or increase.

Finally, it was hypothesized that the posttest scores

for all three groups would be significantly different. The

two control group posttest scores would not be different,

but the experimental group posttest would be significantly

different from both of the control group posttest scores.

METHOD

Subjects

Subjects were employees of the host company and

participation was voluntary. Due to ethical restrictions of
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the company, age, race, and gender data were not gathered.

Subjects included in the experimental group went through the

training program as a regular course of activities. There

were 52 people in this group and average length of service

with the company was 12.27 years. The average length of

time working with their process group (the people they went

to the class with and work with) was 3.49 years. There were

also 52 people in each of the control groups. They were

randomly selected from the same departments as the

experimental group. The first control group's average

length of service with the company was 11.36 years. The

average length of time working with their current process

group was 4.04 years. For the second control group

(posttest only), average length of service was 12.64 years

and time working with current work group was 3.80 years.

Dependent Variable

To test the research hypotheses, a questionnaire was

created to measure the performance related behaviors

affected by the training course, Business Process Management

(see Appendix A). Development of this instrument was

initiated by a pilot study which included structured

interviews with trainees. The interviews were with a random

sample of 10% of those people who had been through the

training within the past 16 months of the study. They were

asked why they took the training, what they hoped to get out
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of it, what behaviors they changed due to the training and

what behaviors they saw change in the other people who went

through the training with them. This was done to identify

what behaviors people thought the class was designed to

change as well as what actually did change. The trainers of

the course were also interviewed to determine what behaviors

they hoped to change by teaching the course.. The course

materials and objectives were also studied, although no

behavioral objectives existed, to identify any other

behaviors that may have been missed. These data were

compiled and assimilated to create a list of specific

behaviors addressed by the course. These behaviors were put

into a question format and divided into four dimensions,

which are broad categories discussed in the class. The

dimensions are Customer/Supplier Focus and Awareness,

Measurement and Documentation, Process/Systems Approach, and

Active Attempts at Improvements. The subject matter experts

agreed that the class addressed these behaviors and the

content would be appropriately measured with these areas.

The questions developed from the behaviors were

organized into a questionnaire format and grouped by the

four dimensions. The final questionnaire consisted of 29

questions using two different scales. Seventeen questions

use a five point Likert-type frequency scale, where 1 =

never and 5 = always. The remaining 12 questions use a five
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point Likert-type agreement scale, where 1 = strongly

disagree and 5 = strongly agree. The four dimensions were

treated as four different dependent variables, because the

areas of each are considerably different.

The first dimension, Customer/Supplier Focus and

Awareness, consisted of three frequency questions and two

agreement questions. The second dimension, Measurement and

Documentation, consisted of four frequency questions and two

agreement questions. Process/Systems Approach consisted of

five questions on each scale. The final dimension, Active

Attempts at Improvements, consisted of five frequency

questions and three agreement questions.

A principal components factor analysis with varimax

rotation was done on the questionnaire after the study using

the responses of the subjects. Six factors were found,

which accounted for 60.2 percent of the variance. Out of

the 29 questions, 24 loaded heaviest on the first factor.

This indicates a high correlation between the questions and

one general factor. When limiting the factor analysis to

four factors, 52.6 percent of the variance was accounted

for. Twenty-six of the questions loaded most on the first

factor. Appendix F shows these results.

This did not coincide with the original division of the

questions. The principal components factor analysis may

contribute to the heavy loading on one factor. The four
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dimensions listed above were used based on the content of

the questions and the course, as well as the subject matter

experts' division of these into areas. The empirical

grouping of questions into dimensions did not match the

conceptual grouping.

Independent Variable

The independent variable was attendance at a training

class created and provided by the host company. It was a

two day course and attendance was voluntary.. The course

taught a process view of what the participants did, from

manufacturing to support functions. The course focused on

processes not directly related to line production. The

trainees came to the class with their work team and

discussed the flow of their process from beginning to end.

The teams generally consisted of five to eight people who

worked closely together on the process.

They defined their process scope and boundaries,

identified their inputs, outputs, suppliers, and customers.

The customers could be internal to the company, and usually

were, or external to the company. Then they flow charted

the activities they were responsible for that changed the

inputs to outputs. They identified what was required

throughout the process and worked with the customer to

identify the customer requirements. The course ended with

the team(s) determining what and where in the process to
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take measurements to check the process, and were encouraged

to measure their process back on the job, target areas for

improvement, execute improvements, and standardize the

procedure. The training took a systems approach and was

cyclical. The trainees were taught to outline what they do

and think about things step by step, starting with what

comes in and ending with what goes out. They were taught to

measure their process in this respect and make adjustments

and improvements to the process in order to decrease rework

and wait time and increase value-added activities.

Procedure

The subjects in the experimental group were recruited

by registering for the class. The registration process

occurred for various reasons, and was done by the employees.

Generally they took the class because they wanted to address

the issues taught in the class in relation to their work and

get credit for taking the training. This course could also

be used to help satisfy training requirements of the

employees.

The training was given about every two weeks for two

months, and there were normally about 12 to 15 people in

each class. The questionnaire was given at the very

beginning of the class and took about 15 minutes for

completion.
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The participants were told that they were helping the

training department evaluate how training affects behaviors,

and this study would help improve the transfer of training

to the job. They were told the study was being done by a

graduate student and participation was voluntary. They were

told that their answers would not affect them in any way and

the study was confidential and anonymous (Appendix B). They

were also asked to put their name and phone number on a

separate sheet if they were willing to fill out a second

questionnaire after eight to ten weeks.

The first control group was contacted during the same

time period and chosen from the same departments to which

members of the experimental group belonged. They were given

the same instructions and were told that even though they

had not gone through the training their responses were

important to help evaluate the training (Appendix C). They

were also asked to provide their name and phone number if

they were willing to participate again.

Three months after the pretest, the respondents were

contacted again to fill out the questionnaire. They were

mailed a second questionnaire exactly the same as the first

with a letter explaining the study again. Appendix D and E

show these follow up letters. Only data from those that

responded on both the pretest and the posttest were used.
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The second control group was also taken from the same

areas in the company. Subjects were contacted during the

same time period in which the other groups were taking the

posttest. They were informed just as the first control

group was for the pretest, but were not asked to participate

again. The second control group was used to analyze if any

of the changes in scores were due to the subjects taking the

pretest, and not actually the training itself.

Analysis

The data were analyzed using a repeated measures design

with MANOVA procedures. The change scores from pretest to

posttest were also analyzed for significance. The MANOVA

allows the evaluation of mean differences on all four

dependent variables simultaneously. By doing this, the four

dimensions can be studied to find out where the variance

exists. The variance between the control groups and the

experimental group was analyzed based on scores on the four

different dimensions of the instrument. Comparisons were

made between control and experimental group scores by doing

a MANOVA on the difference scores for the experimental group

and the first control group, as well as a MANOVA on the

posttest scores for all three groups. If a significant

difference exists between the experimental group pretest and

posttest scores, as well as no difference with the control

group, the conclusion can be drawn that the training course
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did affect the behaviors of the trainees. By analyzing the

differences among the four dimensions, we can better

interpret where these differences exist.

RESULTS

Table 1 presents the means and standard deviations for

each of the factors for each group. The total possible

score for each factor is as follows: Customer/Supplier

Focus and Awareness = 25, Measurement and Documentation =

30, Process/Systems Approach = 50, and Active Attempts at

Improvements = 40.

An examination of Table 1 reveals that control group 1

consistently showed more variance in scores than either of

the other groups. On the pretest, the experimental group

and control group 1 had very similar scores. Scores from

control group 2 were lower than both pretest and posttest

scores for both the experimental group and the control group

1. This group also had less variance than any other group.

The posttest scores show that the experimental group scored

higher on all four dimensions than either control group.

Control group 1 showed the most posttest variation as

well. Control group 1 scores did increase from pretest to

posttest on all four dimensions, but not to the extent that

the experimental group increased.
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Table 1

Means and Standard Deviations For All Groups ; by Dimension

PRETEST POSTTEST

Mean Standard Mean Standard

Deviation Deviation

Customer

exp group*

control 1

control 2

Measurement

exp group*

control 1

control 2

Process

exp group*

control 1

control 2

Improvement

exp group*

control 1

control 2

18.67

18.60

18.14

19.10

30.37

30.67

25.39

24.88

* exp group

2.95

3.89

3.50

5.11

4.32

7.18

20.46

18.69

18.33

21.31

19.50

17.10

34.50

31.85

29.56

2.35

3.74

2.55

3.61

4.37

3.22

4.27

6.56

3.94

4.77 28.87 4.03

5.89 26.62 6.09

23.39 3.74

refers to the experimental group

On the pretest, the control group means were higher than the

experimental group means on 2 scales, and lower on the other
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2 with a range of difference from .07 to .96. On the

posttest, the experimental group means were at least 1.77

points higher than both control group means.

Manova Results

The first hypothsis focused on the overall difference

between the repeated measures of the experimental group and

the first control group. The initial MANOVA analysis

indicated a significant difference at p < .001 (F = 44.77)

due to time (the posttest scores were significantly higher

than the pretest scores). This analysis also indicated a

significant difference at p < .001 (F = 14.46) for the

interaction of time and treatment group (pretest/posttest

and experimental/control), as shown in Table 2.

Table 2

Raw Data Multivariate Analysis Involving Time as a Factor,

and Combined with Treatment Group

Degrees of F Value Significance

Freedom

Time 1,102 44.77 L < .001

Treatment 1,102 1.90 p < .171

Treatment by

Time 1,102 14.46 _ p < .001
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This interaction indicated that there was a significant

difference between the groups when considering whether the

scores were pretest or posttest in combination with whether

the scores were from the experimental group or the control

group. Because of these results other analyses were

conducted.

It was also hypothesized that the experimental group

change scores would increase more than the control group

change scores. One analysis studied the differences in

magnitude of change from pretest to posttest: for the

experimental group and the first control group for the

overall change scores and the four individual dependent

variable change scores (Customer/Supplier Focus and

Awareness, Measurement and Documentation, Process/Systems

Approach, and Active Attempts at Improvements). The results

of the multiple analyses of variance indicate a significant

difference in change scores, with the experimental group

increasing more than the control group. The overall F value

is significant at the .001 level, with a value of 5.15 with

(4,99) degrees of freedom. Table 3 presents the F values

for the overall MANOVA as well as the values for the four

dimensions of the questionnaire.
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Table 3

Multiple Analyses of Variance: Experimental Group Pre-Post

Change and Control Group 1 Pre-Post Change Comparisons

Variable Degrees of F Value Significance

Freedom of F

Overall change 4,99 5.15 . < .001

Customer change 1,102 8.90 p < .004

Measurement change 1,102 15.64 L < .001

Process change 1,102 10.30 p. < .002

Improvement change 1,102 3.42 _ p < .067

These results show a significant difference between

change scores at the .01 level for three of the four areas:

Customer/Supplier Focus and Awareness, Measurement and

Documentation, and Process/Systems Approach. The fourth

category, Active Attempts at Improvements, has an F value of

3.42, which obtains significance at the .067 level.

To address the final hypothesis, analysis was done to

determine if the posttest scores were different for the

groups. A comparison was done between the three posttest

groups of scores which allowed for study of the differences

betweeen these scores. This analysis did not take pretest

socres into account. The three posttest comparisons show

significant F ratios for each of the four categories (see

Table 4).
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Table 4

Multiple Analysis of Variance: Posttest Comparisons for All

Groups by Dependent Variable

Variable Degrees of F Value Significance

Freedom of F

Customer 2,153 7.81 p < .001

Measurement 2,153 16.41 p < .001

Process 2,153 12.43 p < .001

Improvement 2,153 17.61 p < .001

Due to this finding, further analysis was done to determine

where the differences in posttest scores existed. Table 5

summarizes these results. In reading this table, the first

group listed in all cases with the asterick (*) beside it

had the higher socre between the two groups on the

particular dimension.

The second control group is consistently lower than the

experimental group at p < .05. The two control groups are

different on two dimensions (Measurement and Documentation

and Active Attempts at Improvements) and not significantly

different on the other two dimensions (Customer/Supplier

Focus and Awareness and Process/Systems Approach) . The

first control group that took the pretest was higher on the

two dimensions that differed.
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Table 5

Posttest Comparisons, Listing only the Pairs that are

Significantly Different at p < .05 level

Customer/Supplier Focus and Awareness

* Experimental group and Control group 1

* Experimental group and Control group 2

Measurement and Documentation

* Experimental group and Control group 2

* Control group 1 and Control group 2

Process/Systems Approach

* Experimental group and Control group 1

* Experimental group and Control group 2

Active Attempts at Improvements

* Experimental group and Control group 2

* Control group 1 and Control group 2

The experimental group was significantly higher than control

group 1 on two dimensions (Customer/Supplier Focus and

Awareness and Process/Systems Approach).

A separate ANOVA between the control group 1 pretest

and control group 2 posttest shows that they are only

significantly different on one dimension, Measurement and

Documentation (see Table 6). In this case the first control

group scores are higher than the second control group.
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Table 6

ANOVA for Control Group 1 Pretest and Control Group 2

Posttest Comparison

Variable F Value Significance of F

Customer/Supplier .174 p < .677

Focus and Awareness

Measurement and 5.700 P < .019

Documentation

Process/Systems .965 p < .328

Approach

Active Attempts at 2.223 p. < .139

Improvements

DISCUSSION

This research studied the effects a training course has

on trainees' behaviors. A self report questionnaire was

given at the beginning of a two day training course and

again two to three months later. Two control groups were

used, one took the pretest and posttest and the other took

only a posttest. The results show that the training did

have a significant effect on trainees' behaviors. The

control group that took a pretest also increased in scores

and scored higher on the posttest than the second control

group on two of the four variables.
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The results support the hypothesis that this training

course had a significant effect on the self reports of

trainees' behaviors. The scores for the experimental group

and the first control group were different when looking at

the interaction between time and treatment. Pretest and

posttest scores differed, when including the effects of

whether subjects were in the experimental or control group.

Overall, the group that went through the training increased

significantly more on their scores from the pretest to the

posttest than the control group. The control group did

increase in scores, but not by as much, however. This may

be explained by changes in the organization besides the

training. The content of this training course coincides

with several organizational thrusts and other training

courses that may have influenced the reports of the control

group. This change may also be attributed to exposure to

the pretest, which may have caused an increase in the

posttest scores.

When looking at the pre-post difference scores from the

four individual categories, three of them showed a

significantly different change in favor of the trained

group. The fourth area, Active Attempts at Improvements,

did not show a significant difference between the change in

the trained group and the change in the first control group.

When looking at the means, this may be due to the fact that
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both of these groups showed improvement in this area. These

questions address areas that are exposed throughout the

organization. There are many other existing influences on

these behaviors, and therefore this class may just be one of

several factors changing these behaviors.

Based on the analysis of the posttest scores, the three

groups were significantly different. When Looking for where

these differences exist, the results in Table 5 showed the

experimental group to score consistently higher than the

second control group. This supports the conclusion that the

training affected behaviors. Also, the two control groups

were different in some cases and not different in others.

This, combined with the fact that the second control group's

means were consistently lower than the other groups' pretest

and posttest scores, may indicate the second control group

was not equal with the other two groups. The first control

group's pretest and second control group's posttest scores,

however, were only different in one area. This may indicate

some difference, but the groups were fairly similar on the

first administration. A slight bit of pretest bias may be

involved, raising the first control group's posttest scores,

because they took the pretest. This should be studied in

future research.

A possible limitation of this study is the self report

method. The study addressed the issue of the effects of a
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training course on people's behavior. The way these

behaviors were measured was with a self report on a

questionnaire. This really only indicates their perception

of their own behaviors, which may not be fully accurate.

The pretest and posttest were far enough apart in time so

respondents would not remember how they answered on the

pretest, and then show false improvement purposefully.

There is a possibility, however, that their perceptions of

behaviors are not true representations of actual activities.

They may have responded higher just because they took the

course, and cognitively believe they should have improved.

The effects of self-report methods have been studied

extensively, with mixed results. Sprangers (1988) explains

the problems of response shift and the tendency to show

improvement regardless of actuality. Brinkerhoff (1989b)

also notes limitations with this method.

Studies by Howard and Dailey (1979) show that

sometimes response shift can affect posttest. scores along

with treatment effects. With regard to training that

changes understanding and awareness, the subjects may change

their perception of their level before the training, and

therefore pre/post comparisons may not be fully accurate.

The questions for this questionnaire were worded

specifically in behavioral terms with the intention of

preventing this response shift. This could, however,
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account for some of the differences. Howard and Dailey

(1979) explain that usually the actual change is greater

than that shown with traditional pre-post measures, because

people overestimate when they do not understand the

concepts.

Supervisor or peer ratings may be one way to balance

these effects. In this case, the organization would not

allow investigation into these records to analyze congruence

with the self-reports. Much concern existed in guaranteeing

that subjects would not feel as if they were being evaluated

personally, and therefore no new method of others' ratings

could be used. McEnery and McEnery (1987) found that self-

reports tend to be more lenient than peer and supervisor

ratings. This indicates a definite difference in scores

between the source of rating and supports the use of more

than one rater for comparison purposes, as well as validity.

An observation method may more effectively assess

people's behaviors to determine if the training actually

does change behaviors. This could not be done in this study

due to organizational restrictions, but may be considered in

future research to confirm or disconfirm these results.

External raters trained to assess the specific behaviors

would possibly validate the accuracy of self reports.

Another option for future research would be to use a

wait control group. By using people who are signed up for
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the course in the future and measuring them before they take

the course, there may be more similarity in control and

experimental groups. In this study, the fact that the

experimental group selected themselves for the training may

indicate an innate difference to begin with that would cause

more change. A wait control group could not be employed in

this study because there were not enough people registered

for the course. People registered only weeks before the

course and the researcher had no way of knowing who would be

taking the courses.

Placebo control groups could also not be used due to

organizational constraints. One constraint was the overlap

of this course with so many other courses being offered.

This may be an interesting area to address in the future.

The next logical step in this study would be to look at

performance measures used within the company to see if the

training is affecting these in any way. This leads into

Level 4 evaluation. The real payoffs and benefits of

training come when it can be shown that the training impacts

the bottom line of the organization. The purpose of

corporate training is not just to give people a break from

their regular work routine but to teach people things that

they can use on the job to improve the efficiency and

effectiveness of the organization as a whole. Kirkpatrick's

levels of evaluation can be used to determine if this is
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what is actually happening. Level 2 looks at how much

people learn from the training. Level 3 studies the

behaviors that change in the job setting after a training

event. Level 4 goes on to look at the dollar value of

improvement the company realizes from the training.

This study was one of a growing number of studies

looking at these types of benefits from training. The

training profession is realizing that they cannot survive

unless they show that they are adding measurable value to

the organization in the form of changed behaviors and bottom

line results. By conducting studies like this, the most

effective and efficient methods of evaluation can be

determined so that training professionals can begin to build

these activities into the training process itself. No

longer can trainers conduct a class and forget about it.

Much follow up is needed to ensure that the costs are

worthwhile.

Trainers cannot do this alone. The trainees as well as

their managers also have a role in ensuring the benefits of

training. The course itself becomes a smaller part of the

process. Needs assessment and follow up are essential to

get the most from training dollars.
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Business Process Management Questionnaire

Please mark the most appropriate answer next to each

statement using the following scale:

1=Never 2=Seldom 3=Sometimes 4=Often 5=Always

CUSTOMER/SUPPLIER FOCUS AND AWARENESS

1. My work group asks our customers what they need

from us.

2. My work group takes our customer requirements and

needs into account when making decisions.

3. My work group meets with our customers (internal

or external) to find out how to better satisfy

them.

MEASUREMENT AND DOCUMENTATION

1. My work group documents what it does and how

things are done.

2. My work group takes measurements and gathers data

on our process.

3. My work group outlines the steps that are taken to

perform our process.

4. My work group records the time it takes to

complete the steps in our process.

PROCESS/SYSTEMS APPROACH

1. I question the reasoning behind what I do by

asking:"Why do I do this?"

2. My work group addresses the consequences of
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Appendix A -- continued

problems rather than taking the time to look for

the sources of the problems.

3. I study the processes I am involved with step by

step.

4. Breakdowns occur in our work that require

immediate corrective action, causing a stop or

slow down in the process.

5. My work group discusses the flow of our tasks and

how and why we do things.

ACTIVE ATTEMPTS AT IMPROVEMENTS

1. My work group makes changes in our process that

increase efficiency and effectiveness.

2. My work group is trying to eliminate steps in our

process that are nor worthwhile.

3. My work group is looking at other groups that do

similar tasks for ways to improve our process.

4. My work group reviews the steps in our process and

looks for areas that can be improved.

5. My work group prevents rework and mistakes from

happening.

This section deals with the level of agreement you have with

the statements in regard to your team's current behavior.

Please mark the most appropriate answer next to each



41

Appendix A -- continued

statement using the following scale:

1=Strongly Disagree 2=Disagree 3=Neutral 4=Agree

5=Strongly Agree

CUSTOMER/SUPPLIER FOCUS AND AWARENESS

1. My work group is aware of the suppliers and

customers involved with what we do.

2. My work group makes known our requirements to our

suppliers and verifies whether or not they meet

these requirements.

MEASUREMENT AND DOCUMENTATION

1. My work group keeps many records and data but we

do not use them regularly.

2. My work group makes decisions based on formal,

actual data.

PROCESS/SYSTEMS APPROACH

1. I am aware of how everything I do fits into a

process.

2. Our process runs smoothly. We do not have any

problems with rework, wait time, or knowing who

does what by when.

3. Each person in my work group understands the steps

of our process and how they fit together.

4. My work group can guarantee consistent output

because we have control over our process.
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Appendix A -- continued

5. My work group takes responsibility for the steps

in our process.

ACTIVE ATTEMPTS AT IMPROVEMENTS

1. My work group does what it does because things

have always been done that way.

2. The time required to complete our process or cycle

is decreasing due to the efforts of my work group.

3. Much of what my work group does is rework, or

checking to make sure things are right.
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Experimental Group Consent

SC Training is conducting a study and we are asking for

your help. We are studying the effectiveness of our courses

and behaviors that change as a result of training. The

purpose is to provide a more effective training service for

you.

This study is focused on Business Process Management. We

are asking you to fill out two short questionnaires, one now

and one in 2-3 months. Each questionnaire should take about

ten minutes.

Any questions that refer to work group are directed at

the people with whom you are going through the class.

Please give responses that most accurately describe your

group's current level of functioning. We are evaluating the

training course, not your performance. This is totally

confidential and will not affect you in any way.

Thank you very much for your time and cooperation. We

greatly appreciate your help for the study.
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Control Group Consent

SC Training is conducting a study and we are asking for

your help. We are studying the effectiveness of our courses

and behaviors that change as a result of training. The

purpose is to provide a more effective training service for

you.

In order to do this, we need to get some information from

people who have taken the training as well as people who

have not. This study is focused on Business Process

Management. We are asking you to fill out either one or two

short questionnaires, one now and possibly another in 2-3

months. Each questionnaire should take about ten minutes.

Any questions that refer to work group are directed 
at

the people you work with most of the time. We understand

that you may not have had the training and may not be

familiar with these things, but your responses are very

important to us. Again, we are evaluating the training

course, not your performance. This is totally confidential

and will not affect you in any way.

Thank you very much for your time and cooperation. We

greatly appreciate your help for the study.
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Experimental Group Post Letter

A couple of months ago you attended a BPM class and

filled out a questionnaire for a study we are doing to

evaluate training. At that time we asked if you would be

willing to participate in filling out another questionnaire.

Enclosed is the second and final questionnaire to be

completed.

Please answer the statements regarding the group with

which you attended training. Please indicate how each

applies to the current behavior or your team or work group.

When you are finished, please return it to MS 3909. This

data will complete our study and will be totally

confidential.

Thank you very much for your time and participation.
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Control Group Post Letter

A couple of months ago you filled out a questionnaire for

a study we are doing to evaluate training, specifically BPM.

At that time we asked if you would be willing to participate

in filling out another questionnaire. Enclosed is the

second and final questionnaire to be completed.

Please answer the statements regarding the people you

work with most of the time. Please indicate how each

applies to the current behavior of your team or work group.

When you are finished, please return it to MS 3909. This

data will complete our study and will be totally

confidential.

Thank you very much for your time and participation.
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Factor: 1 2 3 4 5 6

Question:

1 .41 .36 .39 -. 23 .17 .04

2 .62 .04 .25 .07 .24 .07

3 .42 .29 .65 -.12 -.05 .03

4 .67 -.48 -.03 .07 .09 .21

5 .48 -.57 -.22 .21 .03 .07

6 .62 -.43 .11 .01 .17 .13

7 .55 -.44 -.03 -.07 .46 .15

8 .21 -.13 .44 .34 -.15 .14

9 .53 .04 -.15 -.08 -.31 .55

10 .55 -.24 .15 -.01 .05 -.10

11 .35 .34 -.09 -.33 .04 .50

12 .67 -.31 .23 -.22 -.23 .01

13 .74 .04 .01 -.21 -.05 -.43

14 .72 -.16 -.01 -.15 -.15 -.20

15 .66 -.18 .07 -.41 -.10 .02

16 .73 -.28 .12 -.11 -.18 -.16

17 .65 .14 -.13 -.08 .13 -.16

18 .47 .37 .21 .49 .07 .01

19 .60 .35 .18 .30 .12 .09

20 .50 .30 -.04 -.11 -.27 -.05

21 .50 -.02 -.50 .31 -.09 .06

22 .62 .16 .04 .38 .03 -.02

23 .57 .40 -.30 -. 22 -. 08 -. 03
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Factor: 1 2 3 4 5 6

Question:

24 .59 .14 -.25 .09 -.38 .02

25 .53 .34 -. 25 -. 20 .41 .07

26 .71 .03 -.23 .12 .08 -.13

27 .72 .03 .06 .23 -.26 -.06

28 .58 .10 -.17 .02 .24 -.25

29 .54 .29 -.14 .10 .05 .03
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