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Vocational Course/Program Evaluation:

A Four-Phase Approach

Introduction

Fayol, in his classical organizational theory, considered a well-managed organization to

be one that is following a controlled path leading to organizational goals. Managers are

responsible for keeping the organization on that path. In order to do this, management needs

information resulting from "measuring performance against standards, detecting if and

[determining why] targeted performance" was not achieved, and taking action to correct any

problems discovered (Powers, 1995).

In the context of human resource development (specifically, occupational training),

maintaining controlled progress toward organizational goals is at the very heart of vocational

course/program evaluation (hereafter referred to as "evaluation"). The purpose of evaluation is

to provide valid, meaningful information that will allow "management by exception." That is to

say, if the evaluation indicates that the course/program is achieving the desired results, there is no

need for any corrective action. On the other hand, if a discrepancy exists, a well-designed and

conducted evaluation can assist by identifying the discrepancy, as well as by providing corrective

information.

In the following pages, the authors present a systematic four-phase approach to

evaluation. Each phase is distinct, yet all are interrelated. Phase 1 (Select Evaluation Targets)

supplies a series of recommendations for identifying evaluation targets that should be included in

the evaluation. Phase 2 (Develop the Evaluation Plan) identifies and discusses a series of steps

to follow in planning the evaluation. Phase 3 (Collect and Analyze Information/Data) outlines a

process for collecting and analyzing data during the evaluation. Phase 4 (Prepare an Evaluation
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Report) discusses how to use data analysis results to draw conclusions, develop

recommendations, and prepare the final evaluation report for the decision makers.

Phase 1: Select Evaluation Targets

Phase 1 focuses on selecting what is to be measured and how to measure it. These

choices should be governed by the needs of decision makers involved in both training program

design and management of the organization for which the training and evaluation are being

performed. "The primary role of program evaluation is to provide relevant information to key

decision makers so they can make informed judgements" (Rhoades, 1991, p. 64).

Based on these needs and considering the specific purpose(s) and objectives of the

training, the purpose(s) of the evaluation must be defined. L'Angelle (1996) states "Evaluation

must measure (a) how well the program works . . . and (b) the quality of the finished products"

(p. 223). In other words, the evaluation must be both formative and summative. Gunn (1987)

states that political concerns, unfortunately, are often part of the actual purpose of evaluations.

When this is the case, the evaluator should be aware of it as the evaluation purposes are

formulated.

Based on the above information, the evaluator must select evaluation targets. In this

report, "evaluation targets" refers to processes or outcomes one measures in order to guage the

effectiveness of the training program. The results of these measurements should furnish decision

makers with information they need to make wise choices about the fate of the training program.

For example, evaluation could be undertaken to help a manager make a decision about the future

status of a program (i.e., whether it should be continued, expanded, reduced, modified, or

4



Vocational Course Program Evaluation 3

discontinued). On the other hand, the same evaluation might help a training specialist gain

insights concerning how to improve some aspect of the training process.

Table 1 lists potential applications of evaluation results. Items 1.1 through 1.4 would be

useful primarily for those involved in planning and implementing the training process. Also,

these items would be used primarily in formative evaluation. Items 1.5 and 1.6 would be most

useful for managers in the organization where training and evaluation was or is being conducted

(hereafter referred to as the "client organization") and would represent summative evaluation.

Under each major item in the table is a list of potential evaluation targets which could be

measured to assess effectiveness of respective major items. For example, the effectiveness of the

training course/program could be assessed by measuring the percentage of training program

graduates who obtained jobs related to the training. If the percentage is low, training planners

probably did not accurately assess the projected demand for skills being taught in the training

program. Such projections should be made early in the training planning stage and should have a

major influence on selection of skills to be taught in the training program.

It is important that evaluation targets selected furnish information which meets the needs

of decision makers in both the training program and the client organization. Choices of

evaluation targets made during the evaluation planning stage will have major impacts on the

effectiveness of the evaluation program. Selecting targets which address the needs of both

groups of decision makers, helps curriculum planners work effectively with those who are in key

decision-making roles. The training program decision maker needs targets that furnish

information useful in improving the training program. The decision maker in the client

organization needs targets which help assess effectiveness from a cost-benefit perspective. Also,

J7-



Table 1

Potential Evaluation Targets

1.1

Vocational Course Program Evaluation 4

Course/program development
Labor market demand (need for graduates) and supply (number of skilled workers
available and in training)
Needs assessment
Job and task analysis
Instructional content
Instructional materials
Instructional setting

1.2 Course/program delivery
Learning objective relevance/accuracy
Instructional method selection and use

1.3 Trainee achievement
Selection criteria (admission to program/course)
Test performance
Skill proficiency
Behavioral change

1.4 Instructor performance
Plan instruction
Conduct instruction
Evaluate training

1.5 Graduate performance in the workplace
Application of acquired knowledge and skills on the job
Work attitude/ethic
Employment record
Career progression

1.6 Cost/benefit analysis
Analysis cost
Development cost
Delivery cost
Evaluation cost

Note. Adapted from "An Approach to Program Evaluation," by D. D. L'Angelle, 1996, in C. P.
Campbell (Ed.), Education and Training for Work: Planning Programs. Lancaster, PA:
Technomic Publishing.
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targets must be compatible with the structure and culture of the organization. Some individuals

whose needs should be considered in selecting evaluation targets are training managers,

instructors, instruction designers, management decision makers, advisory committees, trainees,

and human resource development (HRD) career counselors. The needs of each of these in

relation to selecting evaluation targets are discussed below.

Training Managers

Training managers perform various roles including (a) manager of the organizational

learning system; (b) operational manager of planning, organizing, staffing, controlling, and

coordinating the training department; (c) strategist responsible for long-term planning; and

(d) marketing specialist responsible for advancement of training within the organization.

The evaluation information this group needs often differs depending on the role(s) being

performed at the time. Managers also use evaluation information in decisions relating to

personnel practices, financial accountability, marketing, and when deciding the fate of training

programs. Further discussion of the needs of management decision makers is presented later.

Instructors

An evaluation system can be designed to identify deficiencies and strengths of instructors,

helping them improve their performance. Evaluation targets should relate to effectiveness of the

instructor and increase awareness of strengths and weaknesses. These strengths and weaknesses

would relate to both the presentation style of the instructor and how effectively visual aids and

other instructional media are used.

l
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Instruction Designers

The instruction designer designs, develops, and often evaluates courses and programs, but

seldom implements them.

At the heart of all learning programs and training activities is their design, a blueprint

from which to construct all learning in the organization. Without a properly designed

program, learning will not be consistent, nor will desired results become evident (Gilley

& Egg land, 1989, p. 22).

Instruction designers have information needs in designing or altering training programs to

ensure proper material content and presentation methods appropriate to trainees' abilities and

prior knowledge and skill.

Consultants

"Consultants range from technical experts for instruction and program design to

facilitators who solve problems to bring about change. Consultants may be internal or external to

the organization" (Gilley & Egg land, 1989, p. 21). Regardless of the consultant's role, he will

require specific evaluation information to determine program effectiveness. A consultant's need

for information can be triggered by the discovery of a performance problem, a request for certain

training from management, a general observation of a problem, a need to improve productivity,

or a requirement to comply with government regulations.

Management Decision Makers

Management decision makers must have valid and reliable information on which to base

decisions. Evaluation findings can support decisions making them defensible and justifiable to

the trainee, staff, administration, and the public. Management decision makers may also need

rs
C



Vocational Course Program Evaluation 7

information for use as a financial accountability aid. Managers need to know if performance

improvement or other benefits resulting from training justify the cost of the training program. To

determine this, evaluation targets must accurately reflect training program benefits.

Advisory Committees

Advisory committee members may include representatives from industrial councils,

parent groups, Chambers of Commerce, employment services, boards of trustees, and so forth.

Advisory committee members' opinions have potential for contributing to the evaluation,

regardless of their chain of command level. Information needs of advisory committees vary

depending on the type of relationship that the committee has with the organization.

Trainees

Trainee characteristics impact curriculum content. Consequently, it is important to

determine their (a) general and applied skills, (b) interests, (c) motivators, and (d) maturity levels.

The use of pre-testing can help determine these characteristics.

Trainees are also involved in the evaluation process as decision makers. Follow-up

studies of graduates provide current trainees with data about former trainees with similar or

comparable experiences and their success in the workforce after graduation. The trainee can use

this information as a guide for selecting a program of study. Such information could also be

useful as a marketing aid for prospective trainees.

HRD Career Counselors

Counselors normally require information about trainee achievement, abilities, strengths

and weaknesses, and concerns about the training program. Insights gained from this information

helps them improve trainee performance.

S
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Phase 2: Plan the Evaluation

Before beginning to plan an evaluation, the evaluator must identify its purpose, what is to

be evaluated, and who is to be involved. If the evaluation process will involve a team, team

members should begin to carefully identify the steps to be included in the process. The team

must exercise care to develop an evaluation procedure that will assist the decision makers (i.e.,

the evaluation audience) in making the proper choices and reaching the correct conclusions. In

order to achieve this mission, the evaluation must be credible. Kenneke (1987) stated that

credible evaluations: "are perceived as accurate . . . [the] findings [are] discussed and used by

the audience. What people accept as credible information is influenced by the evaluation design"

(p. 2).

In addition to being credible, the evaluation must provide relevant, useful information

that contributes to the audience's decision-making process. Therefore, the findings of the

evaluation must be meaningful, specifically-stated, and quantitatively-measurable. Excessive,

confusing and/or meaningless facts and figures must be excluded.

In the following pages, the authors present a series of step-by-step recommendations

and/or instructions which provide assistance in developing and conducting an evaluation of a

vocational course or program.

Step 1 - Specify the Evaluation Purposes and Objectives

As the evaluation plan is being formulated, the primary concern is that the evaluator (or

team) focuses on the specific purposes and the objectives that are to be achieved. That is to say,

the exact purpose of the evaluation process should be stated clearly and precisely. In addition,

the evaluator (or team) should develop policies, procedures, and guidelines to govern the

1



Vocational Course Program Evaluation 9

evaluation process that clearly define the mission of the evaluation, and that are consistent with

the mission of the institution. The objectives, conditions, policies and procedures, etc. must be

written in a style that is easily understood by everyone involved.

The next concern is how the instructional information is delivered to trainees. For

example, the amount of knowledge retained by trainees during lecture or discussion sessions can

(and will) vary greatly from the amount that will be retained during laboratory or practicum

sessions. In the former situation, learning depends on lecture, discussion, printed matter, and

audiovisual and/or other instructional aids. The latter situation, requires the trainees to

demonstrate attainment of a skill or other competence related to the training provided by actually

using the skill to perform a task.

Finally, in most instances, the evaluation planning step should include some form of cost-

benefit analysis. This procedure allows the evaluator(s) to establish a time schedule and/or

financial commitment for achieving the organization's goals and objectives. Cost-benefit

analysis may not be relevant or appropriate following compliance training, new product assembly

or production training, and training due to organizational change or realignment. The need for,

as well as the type of, cost-benefit analysis should be determined for each evaluation.

To summarize this step, planning for training program evaluation requires that the

following information be included when specifying the purposes and objectives of the evaluation

process: "(a) Who wants the evaluation? (b) What do they want to know? (c) What design will

provide credible information? (d) What should be measured? (e) How should information be

reported?" (Kenneke, 1987, p. 6).

11
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In an unpublished manuscript, Campbell (1996) reported that several training specialists

and human resource development managers identified the following eight potential evaluation

purposes as being the most fundamental:

1. Determine the effectiveness and efficiency of the various course/program

components: instructional content, materials, methods, media, setting; testing/evaluation;

schedule; instruction; operation; management; etc.

2. Determine what, if any, part of the training needs improvement

3. Identify course/program graduates' reactions to the training they completed

4. Determine if the course/program should be continued, expanded, reduced, modified,

or discontinued, based on labor market demand

5. Broaden occupational offerings according to trainees' needs

6. Determine the effectiveness of the training in terms of the application of knowledge

and skills on the job, graduate achievement, and the value of the knowledge and skills acquired

7. Meet accountability demands

8. Meet requirements imposed by licensing and accreditation, if appropriate (p. 6)

In order to provide the reader with a partial model, a sample evaluation plan is provided

in Table 2.

Step 2 Identify Sources of Information

When designing a training program evaluation, it is important to know who wants to use

or benefit from the results. Generally speaking, audience members are interested in all types of

information regarding training programs. For instance, they may want to know (a) how the

program was designed, (b) whether trainees are being provided with relevant information,

12
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Table 2

Partial Evaluation Plan

Evaluation purposes:

1.0 Determine if the program should be continued, expanded, reduced, modified, or
discontinued, based on labor market demand (need for graduates) and graduate
placement.

2.0 Determine if the course/program was effective in terms of (a) the relationship of
instructional content to workplace needs, (b) instructor performance, (c) trainee
achievement, and (d) the application of knowledge and skills on the job.

Evaluation objectives for evaluation purposes 1.0 and 2.0: Is there evidence that -

1.1 Graduates are working in the job they were trained for?

2.1 Instructional content is consistent with job requirements from the perspective of the
Advisory Committee?

A. Was a job and task analysis conducted in order to identify the required knowledge
and skills?

B. Are knowledge and skill requirements traceable to the learning objectives and to
criterion-referenced tests?

2.2 The instructional materials are effective in helping trainees learn and retain information?

2.3 Proven methods of instruction are used to help trainees learn?

2.4 The program is operating effectively by meeting job performance requirements?

2.5 A criterion-referenced testing program, including written and performance tests, is used
to measure trainee attainment of learning objectives?

Note. Adapted from "An Approach to Program Evaluation," by D. D. L'Angelle, 1996, in C. P.
Campbell (Ed.), Education and Training for Work: Planning Programs. Lancaster, PA:
Technomic Publishing.
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(c) whether learning objectives are being attained, (d) whether the teaching process is effective,

(e) whether trainees are mastering job skills, and (f) whether program graduates get jobs.

In order to obtain this information, as well as any additional information that may be

needed, it is important to identify the information sources.

1. Administrative personnel can provide information to establish goals, direct activities,

evaluate instructional performance, and implement organizational change.

2. Instructional personnel plan and conduct training activities and gather evaluation data.

3. Trainees demonstrate that the competencies gained during training resulted in

increased productivity on the job.

4. Supervisors attest to trainees' performance improvement after training.

Step 3 - Identify Information/Data Collection Methods

This step deals with the design of the evaluation process. According to Kenneke (1987),

"a good design produces believable information because it provides comparative data. This

allows results from the program under evaluation to be judged against another program or

standard . . . these conclusions are more defensible than ones that merely report results without

benefit of a comparison group or standard" (p. 8). Three different methods are commonly used

to identify and collect data for the evaluation of vocational training programs: control group

design, non-equivalent design, and informal comparison design.

Control group design. Trainees are randomly assigned to one of two groups. One group

is trained using a new method, material, or program. This group is called the experimental (E)

group. The second group of trainees, called the control (C) group, does not receive the training.

Trainees in both groups take a pre-test to ensure that all trainees are at about the same skill or

14
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knowledge level. However, if any of the trainees' pre-test scores are above a predetermined

level, those trainees are excused from further participation in the study. After the experimental

group has completed the training program, a post-test is administered to both groups. If the

average (mean) post-test score of the E-group members is significantly higher than that of the

C-group trainees, the difference between their respective scores can be attributed to the training

program.

According to Kenneke (1987), there are variations on this design. The true control group

approach may be altered so both groups are measured only at the completion of the treatment.

This variation is appropriate when the pretest might bias program effects (when measuring

attitudes) or when a suitable pre-test is not available (p. 10).

Non-equivalent design. This is a variation of the original pre-test-post-test design.

Trainees are organized into nonrandom groups. This procedure can be beneficial when trainees

cannot be grouped randomly because they are affected by the location, times, or other factors of

the training program. Still another variation periodically tests experimental and non-equivalent

groups of trainees. Both groups are tested before, during, and after the training program is

implemented.

Control group designs require assignment of trainees, classrooms or workshops to

programs; comparisons of groups and rigorous control of variables. These controls

enable one to say that evaluation results are due to the treatment, and not to other

variables. True control group designs are highly credible means of determining whether

or not a program is effective. These designs indicate effectiveness: however, they do not

tell one what deficiencies exist, or how to correct them (Kenneke, 1987, p. 10).
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Informal comparison design. This design does not collect information using any formal

means. Data are gathered from alternate sources, such as employee personnel records, training

program records, etc. Collectively, these data are used to form and document conclusions

regarding the effectiveness of the training. For example, an evaluator may want to determine

whether the production capacity of a particular machine is adequate enough to increase the level

of production. To find the answer, the evaluator would analyze the production levels of all

equipment and compare the current levels with the desired standards. In training, this is called a

"needs analysis." In other words, if a training program evaluation shows that post-training

performance is not consistent with expectations or standards, a discrepancy exists that must be

corrected.

Step 4 - Prepare a Program Evaluation Activities Schedule

The purpose of the Program Evaluation Activities Schedule is to provide a written plan of

events that are expected to occur during each stage of the project. It lists the sequenced

activities, person(s) responsible, and a projected time frame during which each activity is to be

completed. In developing an evaluation plan, one member from the team is selected to manage

the process and ensure that each activity is completed by its end date. Table 3 provides a sample

schedule.

Since good evaluations are carefully planned and executed, the merit of the evaluations

are directly related to the amount and type of planning that has gone into them. Rhoades (1991)

outlined the following six steps to guide the evaluation process:

16



Table 3

Program Evaluation Activities Schedule
Evaluation

Title of Training Program: Coordinator:

Activities
Person(s)

responsible
Start & due

dates
Work
days

Planning

1. Form evaluation team X. Y. Zee 3/01 - 3/02 2

2. Specify purpose and objectives
of evaluation A. B. Cole 3/04 - 3/05 2

3. Select evaluation tasks A. B. Cole 3/06 3/08 3

4. Assign task responsibilities A. B. Cole 3/09 - 3/10 2

Before Training

1. Develop evaluation plan D. E. Franks 3/08 3/12 5

2. Present to key decision makers A. B. Cole &
D. E. Franks 3/15 - 3/15 1

3. Develop evaluation questions G. H. loni 3/20 - 3/24 5

4. Develop cost-benefit analysis G. H. Ioni 3/20 - 3/24 5

5. Print survey forms D. E. Franks 3/27 3/28 2

During Training

1. Distribute survey to trainees after
program completion J. K. Lewis 5/01 - 5/01 1

After Training

1. Analyze evaluation data J. K. Lewis 5/02 - 5/04 3

2. Formulate recommendations J. K. Lewis 5/06 - 5/10 5

3. Write report G. H. Ioni &
J. K. Lewis 5/04 - 5/11 8

4. Present report findings J. K. Lewis 5/12 - 5/12

5. Develop action plan A. B. Cole 5/16 - 5/20 5

Note. Adapted from Rhoades, J. (1991). Evaluate regular and
cooperative vocational programs: Module. Climax Springs, MD:
Quality Training Specialists. (ERIC Document Reproduction
Service No. ED 356-337) Total time: 50 Days
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1. Determine who should be involved. These could be the decision makers and/or

sources of information which were identified in Phase 1 and Phase 2, respectively, who could

provide additional information and clarify questions as needed.

2. Identify activity tasks. Each task should be explained in detail to the evaluation

group in order to avoid unnecessary delays in meeting the projected due dates.

3. Assign personnel responsibilities. One person responsible for the overall activities

schedule, an evaluation director, for example, should be selected among the evaluation group to

assume this leadership role. Next, one person, or if a team effort, a group leader, should be

selected from the remaining group members and has the responsibility to ensure that the assigned

tasks are completed on time. Depending on the level of experience required for the project, this

person can volunteer for the position, be nominated by the group, or be appointed by the

evaluation director.

4. Sequence the tasks. List all the tasks and identify those which are dependent upon

another task. Put the tasks in the order in which they must be completed. Many activities can be

conducted simultaneously.

5. Set target dates. A projection time frame for the beginning and due dates for each task

should be discussed and included in the activities schedule. This not only reinforces

accountability, but it also provides a visual time line for the complete evaluation process.

6. Inform personnel. This should be an ongoing activity. If all members of the

evaluation team are properly informed, they will be in a position to help one another, adequately

explain the evaluation goals to others, make good decisions, and comprehend problems that are

experienced by other team members. The tasks listed in Table 3 are not exhaustive, but serve as

16
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an example to demonstrate how items could be sequenced during each stage of the evaluation

process. This table provides a summary of the planning process and remains consistent with the

purpose of this training manual to provide a model that illustrates the evaluation process, a

framework that can be modified and adapted based on the needs and expectations of the decision

makers.

Phase 3: Collect and Analyze Information/Data

Questions such as the following were asked in Phase 2: What is to be evaluated? Who is

to be involved? What is the purpose of the evaluation process?

Similar questions are asked in Phase 3, but from a different perspective. While Phase 2

was a general discussion of how to develop the evaluation plan, Phase 3 narrows the focus to

consider the mechanics of collecting and analyzing information and data. This is followed by a

discussion of how data are collected and analyzed in various types of training program

evaluations: reaction surveys, follow-up evaluations, and impact surveys. The final section

discusses evaluation strategies.

Capturing and Analyzing Relevant Data

In order for the results of a training evaluation to be useful, data collection methods must

be carefully selected and implemented so that the resulting analyses are valid, reliable, and

relevant to the needs of the evaluation audience. Since the instrument is the primary device for

capturing data, it will be the principle focus of this section.

Phillips (1983) presents a series of questions which help guide planning and

implementation of a training program evaluation. Four of these questions are listed below as
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titles of subheadings in the discussion of how to capture relevant data and analyze it in a

meaningful way (pp. 64-65).

Who will use the information [derived from data]? Data collection, analyses, and

reporting should be planned to meet the needs of the audience by proper design of the data

collection instrument. In designing the instrument and planning the analyses, the general

educational background of the audience, including their familiarity with statistics should also be

considered. This should result in a message which is understandable and useful for the

audience. Some additional suggestions in presenting data and analyses are (a) design tables,

graphs, and other means of presenting raw data to maximize communication, (b) limit data and

information to what is needed by the audience, and (c) interpret analyses from the audience's

perspective.

What facts are needed? The evaluator should provide facts relevant to the purposes of the

evaluation and needed for the audience to make necessary decisions. Facts may relate to specific

costs, output, time required to perform a task, quality of products, reactions to training,

observations about training, and/or attitudes of graduates.

Based on insights gained by pursuing the information described above, the evaluator can

select the type(s) of instrument(s) to be used in obtaining data. Some of the more commonly used

types of instruments are (a) questionnaires, (b) attitude surveys, (c) tests, (d) interviews, and

(e) performance records. An important consideration when developing or selecting a data

collection instrument is its validity and reliability. Refer to the glossary (Appendix D) for

definitions of these terms.

2 0 BEST COPY AVAILABLE
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Questionnaires. Questionnaires are the most commonly used and versatile of the

instrument types listed above. Some precautions in developing and reviewing questionnaires are

(a) carefully word questions so the reader understands what information is requested, and

(b) consider the questions discussed above as you design the questionnaire.

A questionnaire may contain questions asking the reader to (a) select from multiple

alternative answers, (b) rank a list of possible choices, (c) provide an answer in the respondent's

own words, and/or (d) check all responses they feel should apply.

Attitude surveys. One use of attitude surveys is to detect the effect of training on the

attitudes of participants. When used for this purpose, attitude surveys are usually administered

both before and after training, and the results of the two surveys are compared for each

subheadings in the discussion of how to design or select an instrument to capture relevant data

and analyze it in a meaningful way.

How will the data be used? By reviewing the purpose(s) of training evaluation and

training evaluation audience needs, the evaluator should be able to collect data in a form which

facilitates progress toward the goals of evaluation. Data can be used for a variety of purposes

including (a) measuring effects of training on the graduates' attitudes toward work,

(b) determining effects of behaviors learned during training on progress toward organizational

goals, (c) determining effects of behaviors learned during training on progress toward the

graduates' personal job performance goals, (d) comparing results of training to the objectives of

the training program, (e) determining the extent of transfer of trained behaviors to the work

environment, (f) defining the most effective and most ineffective components of the training

21
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program, (g) performing a cost/benefit analysis, and/or (h) identifying graduates who gained the

most and those who gained the least from the training.

How will the data be analyzed? While designing instruments for capturing data, the

evaluator should also consider statistical analyses most appropriate for addressing evaluation

purposes. This is also the time to consider how to present the data, results of data analyses, and

interpretations to managers, training graduates, and others. If this question is not considered,

meaningful statistical analyses and other manipulations of data may not be possible at the close

of the evaluation process, thus rendering the evaluation effort and expense feudal.

Attitudes are so complex and are affected by so many variables, it is not likely an attitude

survey alone will adequately assess employee attitudes. Other sources of information such as

observations by supervisors, co-workers, and others as well as interviews may be used in

conjunction with attitude surveys to get more useful information. The evaluator may save

considerable time and expense by purchasing an existing attitude survey instead of developing

one. However, the evaluation should be certain the survey instrument will furnish the

information needs.

Tests. Tests are useful in quantifying effectiveness of training by comparing the results of

the same test given to the same group of trainees before and after training. The difference in

scores on the two tests, referred to as a "gain score," is assumed to reflect the amount trainees

learned during training. There are several different types of tests. Some of the more common

types are norm-referenced tests, criterion-referenced tests, and performance tests.

In the norm-referenced test, the group's or individual's score is compared to the score of

another similar group or individual. This comparison standard or norm score may be the average
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score of the group or a similar arrangement in which scores are evaluated based on a score or

scores representing the norm. Another example of a norm-referenced test is when all members

of the group taking a test are ranked. This ranking is norm referenced; it is referenced to the

scores of the remainder of the group.

The criterion-referenced test measures performance relative to standards established

based on task analysis of the job the training program is helping the trainee learn. The trainee is

evaluated based on definite scores being above a specified minimum, not according to score in

relation to scores of other group members.

The performance test evaluates trainees based on how well they demonstrate mastery of a

trained skill, knowledge, or attitude. Performance tests are commonly used for on-the-job

training and vocational training.

Interviews. A training program evaluator can often obtain information by interviewing

trainees, supervisors, or other interviewees that they would be reluctant to share in a

questionnaire or other written data collection instrument. However, disadvantages of the

interview method are that (a) it requires more time to administer; and (b) the personality of the

interviewer, the interview setting, or other factors may affect the interviewee's responses.

Performance Records. The evaluator may obtain data related to training evaluation

objectives from existing data in personnel files, company financial records, and other written

sources. Data collection from records should be planned so that only data relevant to evaluation

of the specific training program is obtained.

The types of instruments described above can be used for a number of training program

evaluation applications. Some of these applications are described in the following sections.
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Reactions To Training

Measurement of customer satisfaction, or trainee satisfaction, can be used to determine if

a training course or program has been successful (Willyerd, 1997, p. 53). What trainers call

"smile sheets" are usually associated with Kirkpatrick's 1st level of evaluation of training

(Phillips, 1991). This method is too subjective to provide a reliable report of how well the

training objectives were met, whether applied to the program as a whole or to individual items

such training materials, media, methods, setting, etc.

To improve exactness or "rigor" of evaluation instruments, the following list could

provide guidance.

1. Limit questions to those which trainees are qualified to answer.

2. Select appropriate evaluation criteria such as, learning objectives, instructional media,

quality of instruction, materials, trainee involvement, etc.

3. Keep statements and questions clear and easy to understand.

4. Select a proper rating scale.

5. Provide blank lines for additional written responses.

6. Collect feedback at timely intervals, such as during training, at the end of training, or a

few weeks after completion of training.

Follow-up Evaluation

Careful planning and design based on a pre-training needs analysis is essential because

the employee must first learn skills and knowledge before applying them within the job

environment. However, it is often erroneous to assume that trainees who made excellent gain

scores and seem to have mastered knowledge and skills during training will automatically apply
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them within the work environment. Often, end-of-training performance is not an accurate

indicator of the degree to which graduates will apply trained behaviors when they return to the

work environment (hereafter referred to as "transfer"). This transfer is the ultimate goal of

training because trained behaviors will not benefit the organization or the graduate unless they

are applied within the work environment. Thus, the ultimate goal of training evaluation is to

determine if and to what extent transfer is occurring.

Before focusing on the follow-up evaluation process, it may be helpful to consider how

follow-up evaluation fits into the overall training program evaluation process. Kirkpatrick

(1994) proposed a four-level model for training program evaluation. Levels 1 and 2 he labeled

"reaction" and "learning". "Reaction" represents the level of personal satisfaction the graduate

experienced from the training. Did he feel it was presented well? Was the training site

comfortable? The "learning" level refers to short-term effects of training on the graduate's

attitudes, knowledge, and skills. Levels 1 and 2 would be assessed by tests given at the close of

training. These first two levels were discussed in the previous section.

Levels 3 and 4 of Kirkpatrick's model are "behavior" and "results". "Behavior" refers to

the lasting effect the training has on the graduate's job performance after he has been back on the

job for a few months. "Results" is the level of evaluation which measures effects of the training

in helping or hindering progress toward organizational goals. Level 3 is assessed by a follow-up

evaluation several months (usually 3 or 4) after completion of training. Level 3 represents the

extent of transfer. This section will explain the purpose of the follow-up evaluation and data

collection and analysis methods used in measuring it. Measurement of Level 4 will be discussed

in a later section entitled "Evaluation Strategies."
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The Purpose of Follow-up Evaluation. The purpose of follow-up evaluation is to assess

the extent to which the training graduate is habitually applying knowledge, skills, and attitudes

taught in the training program (hereafter referred to as "trained behaviors") while performing his

regular duties within the work environment. This transfer is a major goal of training since the

organization commissioning training is not likely to benefit if the trained behaviors are not

manifested within the work environment.

Data Analysis. A follow-up evaluation reflects a successful training program when

graduates demonstrate proficiency in skills learned, knowledge gained, and attitudes conveyed by

the training program. The training program is considered even more successful if graduates then

habitually apply the trained behaviors in response to appropriate "triggering events or situations"

(Zenke & Gunkler, 1985) within the work environment.

Data Collection Instruments Used. The most common data collection instrument used in

follow-up evaluation is the questionnaire. More information on questionnaires was presented in

a previous section within Phase 3. Questionnaires may be used to obtain information from the

graduates, their supervisors, co-workers, customers, and others.

A second technique commonly included in the follow-up evaluation is the interview.

Interviews may be used to obtain information from a variety of persons knowledgeable about the

job performance of the graduate. However, the expense and time required to conduct interviews

makes them more difficult to administer than questionnaires.

Tests and performance records are two other possible sources of data during the follow-

up evaluation. The test is usually more expensive than either the interview or the questionnaire

because it generally requires time to administer and evaluate and may require setting up
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equipment and simulations. However, tests are especially useful in assessing skill proficiency

and knowledge retention because they require the trainee to actually perform the task or furnish

the information conveyed during training. Performance records are a good source of objective

and quantifiable data. They are usually easily accessed and typically do not require selecting a

mutually acceptable time for two or more people to meet as tests and interviews often do.

Data analysis for the follow-up evaluation generally consists of comparison tests and tests

of relationships or trends. Comparison tests are used to detect significant changes in skill

proficiency or application of knowledge at the time of follow-up evaluation (usually 3 to 4

months after training) compared to immediately after training. A relationship or trend analysis

may be performed to investigate relationships such as which job-related conditions encourage the

graduate to engage in trained behaviors and which ones discourage such behavior.

Summary. The purpose of the follow-up evaluation is to determine the extent to which

trained behaviors have transferred to the work environment. This reflects the ultimate value of

training to the organization because skills learned in training but not applied on the job are of

little value. Instruments used to collect data in the follow-up evaluation are most commonly

questionnaires. However, this information may be supplemented with interviews, tests, and

performance records. Data analysis usually focuses on testing comparisons and detecting

relationships. The results of these analyses reveal significant behavioral changes due to training

and identify variables within the work environment which encourage, as well as those which

discourage, the graduates to engage in trained behaviors.
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Impact Survey

The purpose of the impact survey is to measure effects or impacts of training on the

attitudes and socialization skills of the graduates when they return to the workplace. This

includes attitudes toward work and socialization skills with co-workers, supervisors, customers,

and others. As Ruskin (1919) stated, "The highest reward for toil is not what you get out of it but

what you become because of it." In this sense, "what you become" has to do with personal

identity and interpersonal relationships within the workplace--in other words, attitudes. The

impact survey can furnish valuable information concerning the practical effectiveness of a

training program as it is reflected in the graduates' attitudes within the workplace.

Data Collection and Analysis. Data collection for the impact survey could be

accomplished by use of instruments such as questionnaires or attitude surveys to be completed by

either supervisors, graduates, or both. This information could be supplemented with interviews

and review of performance data such as performance appraisals. Data analyses would be

primarily comparisons. Usually, this would involve comparing responses from the supervisor to

those from the graduate.

Learning Versus Performance. The trainer must be aware of the difference between

learning work attitudes and socialization skills versus performing them. Nadler (1990) defines

learning as "the process of acquiring some new skill, attitude, or knowledge" (p. 110). The

training graduate may know how he should perceive and react to his work environment.

However, whether he acts on this knowledge when he returns to the work site determines the true

effectiveness of the training in improving attitudes and socialization skills of the graduate. This
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manifestation of the training in action is performance. Nadler (1990) defines performance as

"using a skill, attitude or knowledge" (p. 111).

Attitudes A Tangled Web. While attitudes influence quality of work and quality of

work life, the connection between training and attitudes is often difficult to establish. The

organizational culture in which the graduate works can quickly extinguish or greatly enhance

desirable attitudes, learned and performed during training. If the organizational culture at the

workplace supports, or can be modified to support, desirable attitudes, the effectiveness and

lasting impact of the training on both the graduate and others within the workplace will be

enhanced. The graduate's supervisor has a strong influence on whether desirable attitudes

learned in training transfer to the workplace. Phillips (1983) states "What a [supervisor] expects

of subordinates and the way he or she treats them largely determines their work performance and

career progress" (p. 43). Phillips goes on to explain that creating high expectations is one of the

most effective methods a supervisor can use to improve attitudes of subordinates.

Summary. The purpose of the impact survey is to measure the effects of training on the

attitudes of training program graduates when they return to the workplace. Such attitudes include

socialization skills and the graduates' attitudes toward their work. These attitudes have a strong

influence on quality of work performance.

Desirable attitudes learned in training must also be performed within the work setting.

However, factors other than the quality of training affect whether learned attitudes are performed

within the workplace. One complicating factor is the organizational culture of the employing

organization. This is illustrated in Figure 1.
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Figure 1. Organizational Culture Modifies Training Effect on Attitudes

Old
Attitudes

Training Program
End-of-

Training
Attitudes

Organizational Culture

Attitudes
Extinguished

Note. Adapted from "Training by Objectives", by G. S. Odiorne, 1970. New York: Macmillan

Company, p. 181.

The supervisor has a strong influence on the graduates' attitudes and resulting behavior

within the work environment. If the supervisor has positive attitudes and high expectations

concerning graduates, their attitudes are likely to be positive and they will be more inclined to

transfer trained behaviors and attitudes to the work environment.

Evaluation Strategies

Key questions related to planning evaluation are who, where, and when (Phillips, 1991).

1. Who will conduct the evaluation?

2. Who will supply information? Typical sources are training participants, their

supervisors, previous graduates of the training program, customers, and others.

3. Who will provide information about participants, a peer group or subordinates?
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4. Who will analyze the data?

5. Who will interpret the data?

6. Who will conduct the follow-up evaluation?

7. Who will decide whether to discontinue or change the process?

The "who" questions should be answered prior to taking any action. In most cases, one

person is responsible for everything: collecting data, analyzing it, and reporting to key people.

Some questions regarding "where" could include:

1. Where will evaluations take place; in a classroom, on the job, or a balance of the two?

2. Where will the follow-up study be conducted, off or on the job site?

3. Where will observations be made, at the work station or in a simulation of it? The

"when" questions relate to the timing of training evaluation.

4. When will training be evaluated? It should be evaluated before, during, and after the

training.

5. When will follow-up evaluation be performed? Normally, it should be performed 3 or

4 months after the training.

Two questions regarding assessment of training are asked by Bakken & Bernstein (1982):

1. Has a change actually occurred?

2. Are any changes that have occurred actually the result of training? (p. 44)

The before and after method of measurement listed above can usually answer the first

question. However, this may not be as important as knowing that the changes have occurred

because of the training.
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Using a control group may be impractical or unethical under circumstances which could

result in injury to the trainee or others. Under such circumstances, a more feasible approach

might be to compare performance of the same group of trainees over time to determine if

performance is improving as training progresses.

According to Kirkpatrick (1976), obtaining "proof" that there has been a behavior

change can be complicated, time consuming, and expensive. However, this proof may be

important if measurement is to be valid and reliable (p. 18-21). Kirkpatrick suggests the

following steps:

1. Measure the behavior of control groups before and after training. Use control groups

in order to distinguish changes in performance attributable to the training from extraneous

influences or conditions.

2. Measure the behavior of control groups over a period of time (successive post-training

measures), after waiting long enough to allow participants to practice the skills on the job.

Continue the use of control groups to distinguish changes brought about by training.

Bakken & Bernstein (1982) state that there are differences between immediate and long-

term changes which occur as a result of training.

Acquisition of skills or knowledge is usually immediate. We can assess any changes at

the completion of training. Changes in productivity, turnover, employee attitudes and the

bottom line are unlikely to occur immediately. Assessing the impact of training on these

outcomes is necessarily a long-term proposition. (p. 49)

Another method to measure performance is known as the "balanced score card"

(Willyerd, 1997, p. 53). Developed by a management consulting firm in Lincoln, MA, the
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balanced scorecard helps to counteract weaknesses in traditional financial measures. It achieves

this by tracking the key elements of a company's strategy through the use of financial and

operational measures. Willyerd (1997) says, "We need to use performance indicators that look to

the future" (p. 53).

Similar to Kirkpatrick's model, the balanced score card (Appendix A) looks at four key

areas of performance by answering four basic questions (Willyerd, 1997, p. 53).

1. How do we look to our shareholders?

2. How do customers see us?

3. What must we excel at?

4. Can we continue to improve and create value?

Trainers and performance technologists complain that hard-nosed financial measures are

too short-sighted to work much of the time. Critical performance measures checked by the

balanced score card help to insure that all main points are checked. It uses checks and balances to

keep one area from being over emphasized at the expense of another.

This balanced approach can be achieved by maintaining a constant awareness of the

vision of the company and working toward that vision. Three steps that help to maintain

awareness of the company vision are explained below.

Step One: Define the Organizational Vision. The vision must be defined for the long-

term interest of stakeholders. It must also be feasible, focused, and flexible enough to guide

decision-making, as well as easy to communicate.

Step Two: Define the Critical Success Factors. Critical success factors are components of

the environment, employee behavior, and other factors which will drive performance toward the

BEST COPY AVAILABLE
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vision. For example, increasing responsiveness to customers while decreasing costs and

maintaining employee satisfaction would be critical success factors.

Step three: Identify specific critical measurements. These should be viewed from four

different but complementary perspectives: (a) financial (i.e. net income, return on net assets,

cash flow, etc.), (b) customer (i.e. percentage of repeat customers and customer complaints,

number of new accounts, etc.), (c) internal (i.e. development time, engineering change

notification, scrap and rework, customer response time, etc.), and (d) innovation and learning

(i.e. total process time, cycle time, number of new products developed, employee satisfaction,

etc.).

By considering all of the above perspectives, the training evaluator can get a more

realistic and accurate estimate of the impact a training program has on the organization. This

should include not only financial impacts, but also, performance impacts. In order to get a better

idea of financial and performance impacts, it is important to chart the measurement using a

performance measurement index (Appendix B). The index can provide an indication of

performance of training graduates as it relates to organizational goals. It is also good as a

"performance tracking tool" that can be used by customers. Selected items of measurement are

listed across the top of each column. These items provide for a group's overall performance and

include measurements from all four perspectives described above. The column headings

(variables reflecting performance) are established by communications with the customer.

Steps to complete the index, in chart form, include the following:

1. Create tentative column headings.

2. With the customer, finalize the column headings.
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3. Establish and record the current performance level for each heading.

4. Establish a realistic one-year improvement goal for each heading. Record it at level 10

on the chart.

5. Establish immediate goals, and list them between levels 3 [current] and 10 [desired].

6. Establish lower performance goals. If performance gets worse, for unpredictable

reasons, the performance can still be traced. Assign weights to each item. This step may be

subjective, but should be a compromise of the four measures, and should total 100.

7. Calculate the value (Appendix C). Record the percent performance values determined

at the end of the month in the appropriate column blanks. Next, select the scale in the chart that

matches the performance value for the month for the particular column item. Then trace the

value across to the score column marked score and record the matching score in the space at the

bottom of each column marked score. Take the score value for each column and multiply it

times the weight for that column. Record that answer under the column for each heading in the

value blank. Values for each column are totaled and written in the correct month blank. This

gives a monthly value to compare to, and any month-to-month increase in value is considered an

improvement. This tool will allow you to select aligned measures, balance the scorecard and

quantitatively track performance improvement results.

Phase 4: Prepare an Evaluation Report

Preparing an evaluation report is an essential step in the program evaluation process.

Evaluators sometimes feel that a written report is not necessary when the evaluation findings are

favorable. Other times, the evaluation report is simply overlooked in the program evaluation

process. However, omitting this phase can jeopardize the credibility and survivability of the
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program. "The real measure of an evaluation's success is the extent to which people read,

understand and use the findings given to them" (Kenneke, 1987, p. 14). When a written report

exists, information can be readily disseminated to those interested in a program.

Preparation of the report involves a clear and well-defined process. First, the data must

be interpreted and conclusions drawn. Second, recommendations should be made based on the

findings, and then documented in a written report. Finally, an action plan must be developed

based on the recommendations.

Interpret the Data and Draw Conclusions

"Interpretation is the act of explaining or telling the meaning of something" (L'Angelle,

1996, p. 242). Once the evaluation is completed, the data must be interpreted. Findings should

be reported accurately, fairly, and impartially. When discrepancies between expected and actual

training results occur, it is important to explain the differences in the evaluation report.

Conclusions reached must be based on discrepancies between expectations and the actual results

that are produced by training. Positive conclusions indicate that results exceeded expectations,

while negative conclusions indicate that expectations exceeded results. Once the data are

interpreted and conclusions are drawn, recommendations must be made that are consistent with

the evaluation purpose and objectives.

Make Recommendations

Recommendations are based on the results of the evaluation activities. Managers,

trainers, supervisor and committee members may develop the recommendations. However,

developing recommendations typically involves a number of individuals who have played key

roles in the evaluation process. Therefore, the first step in writing recommendations will likely
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be to assemble a group of such individuals and use of the evaluation data since the

recommendations will usually result in program modifications. L'Angelle (1996) suggests the

following questions be addressed when analyzing conclusions:

1. Is there sufficient evidence to support the conclusions?

2. Do the conclusions reflect the consensus of the group?

3. Are the conclusions compatible with the evaluation objective(s)?

4. Are the statements precise? Are they logical? (p. 246)

When the recommendations have been formulated, the next step is to prepare the written report.

Prepare the Report

Preparing an evaluation report is a straightforward procedure with a given purpose and

scope. The report should outline the vocational program, identify who requested the evaluation,

reflect the audience, the objectives, and the overall evaluation plan. The data should be

presented as simply as possible with only a few visual aids. If corrective action is needed,

follow-up is necessary to make certain the changes take place.

Below is a list of guidelines to help assure credibility and completeness of the report.

1. The evaluation purposes and objectives are identified.

2. All evaluation objectives are addressed in detail.

3. Evaluation activities are described what was done, how it was done and, where

appropriate, why it was done.

4. Relevant information and numerical data are presented in narrative text and

graphically displayed using tables and figures.

5. The information and data are analyzed and interpreted.
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6. Recommendations about the course or program are based on findings and

conclusions.

7. Material is presented in an unbiased, factual manner.

8. The writing style is direct and the wording concise.

9. When corrective action is called for, a plan is presented.

10. Instruments used are included in an appendix or as attachments.

Once the evaluation report is completed, the evaluation team will present their findings.

Develop an Action Plan

Activities associated with the action plan must be specified and prioritized. Continuous

feedback is necessary throughout the evaluation process; however, it is a key component of the

development of the action plan. When objectives are unclear or activities are not specifically

assigned to facilitate completion of the action plan, failure of the training program may be the

result. Through the evaluation process, discrepancies can be identified, yet failure to take

corrective action defeats the purpose of the entire evaluation process.

The importance of developing a plan for corrective action cannot be overemphasized.

Program changes or modifications will only be achieved through the process of developing and

implementing an action plan. It is not sufficient to identify a problem and its cause. Training

personnel must determine what findings are significant and develop detailed action plans to

assure that the necessary changes take place.

Action plans detail the items that need to be addressed, who is responsible for the item

and the time frame required to implement the action items. Someone in the training organization
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should monitor the activities to ensure that the changes are implemented and that the program

changes are consistent with the recommendations made in the evaluation report.

By systematically seeking feedback, analyzing it logically, and devising realistic and

practical solutions, program improvement can indeed be an intrinsic and ongoing part of the

training effort (L'Angelle, 1996). Consequently, the relevance, effectiveness, and cost efficiency

of vocational courses and programs can be maintained. The evaluation report should serve as a

model to guide the evaluator through this process so that no step will be overlooked.
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Appendix D

Glossary of Terms

Audience = As used in this report, training audience or audience refers to the decision-makers,

trainees, and others for whom the training evaluation was performed.

Comparison tests = Statistical tests designed to determine if there is a significant difference

between measures (usually scores on a test) of two or more individuals or groups.

Construct validity = The degree to which a measurement actually reflects the construct being

measured. Refer to the definition of "Construct".

Construct = An attitude, feeling, or other theoretical concept which cannot be measured directly.

For example, job satisfaction cannot be measured directly, but can only be indirectly assessed

from how the employee responds to questions and the evaluator's interpretation of the

employee's behavior.

Control group = A group of employees similar to the group that participated in the training

program being evaluated, but who did not receive the training. The evaluator strives to select

individuals similar to training participants on as many variables as possible. This ensures that

differences in the two groups can be reasonably assumed to be due to the effects of the training

program.

Curriculum planners = The person or persons responsible for planning the content, methods of

presentation, evaluation, and philosophical basis of a training program.

Evaluation = As used in this report, evaluation is a process of assessing the value or benefit of a

training program.
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External validity = How effectively results of a training evaluation or some component of it can

be generalized to evaluations of other similar training programs or to application of the training

program under study to other groups.

Extraneous influences = Factors affecting variables the evaluator is measuring, but which are

not accounted for in the evaluation and which may have escaped the evaluator's awareness.

Face validity = The extent to which variables selected to measure a construct seem to make

sense. Face validity is usually determined by requesting input from experts in the field.

Formative evaluation = Evaluation of a training program while the training is in progress and/or

at the close of training. The focus is on how to improve the training for present trainees and for

future presentations of the training to other groups.

Gain scores = The numerical difference between scores of training participants on the test taken

at the close of training (post-test) minus the score made on the same test at the beginning of

training (pre-test). The results represent an estimate of how effectively the training conveyed

knowledge, skills, and attitudes it was designed to teach.

Instrument = A device for gathering information about a training program or other subject under

study in a form that can be converted to quantitative data for statistical or other analyses. In this

report, "instrument" refers only to written instruments such as questionnaires, interview scripts,

etc.

Internal validity = The degree to which changes in behavior of the training graduate can be

attributed to effects of the training program and not to flawed procedures used in measuring

behavior.

Key decision makers = The person or persons with responsibility and authority to make and

implement decisions relating to training.
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Needs analysis = A process of identifying and prioritizing the needs of a training evaluation

audience.

Organizational culture = A prevailing general perception the employees or members of an

organization share about the organization. This includes the nature of decisions, the social

climate, relationships with others within the organization, and the relationship of the organization

with the external environment.

Relationships or trends tests = Statistical tests designed to determine if there is a significant

relationship between measures or other quantitative representations of two or more individuals or

groups.

Relevance = The degree to which measures used in the evaluation relate to the needs of the

evaluation audience.

Reliability = The quality of an instrument that represents the degree to which it will produce the

same results if used repeatedly on the same person or group.

Significant = A statistical term meaning a real difference attributable to differences or

relationships between two or more groups or individuals and not just a difference due to chance

alone.

Socialization skills = Skills in nurturing and maintaining interpersonal relationships and in

successfully adapting and functioning within the culture of an organization.

Structured interview = An interview carefully planned in advance with a written protocol or list

of questions and instructions specifying how to conduct the interview. Providing structure for the

interview helps the interviewer to minimize his or her own influence on the interviewee's

responses and enables the interviewer to categorize and quantify responses across all

interviewees.
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Summative evaluation = A training program evaluation performed after the training is

completed in order to get a measure of the overall effect of the training program. The focus is on

measuring results of training and not on discovering how to improve the training.

Transfer = The extent to which a training participant applies skills, knowledge, and/or attitudes

taught in a training program when he or she returns to the job. Transfer is measured by a follow-

up evaluation of the training graduate approximately 3 or 4 months after completion of the

training.

Triggering events or situations = This refers to an event or circumstance within the workplace

which should cause the graduate of a training program to engage in the behavior learned during

training. An example would be the fire fighter who has been trained to quickly put on his fire-

fighting clothing and slide down the pole in response to the fire bell. The ringing of the fire bell

would be the triggering event for the behavior learned in trainingputting on fire-fighting clothes

and sliding down the pole.

Validity = The quality of an instrument that represents the degree to which the instrument

measures what it is designed to measure and is " . . . free of systematic error" (Vogt, 1993).

Validity is classified into internal, external, construct, and face validity. Refer to definitions of

these terms to gain a better understanding of validity.

Variable = Any quantitatively measurable factor for which measurement values vary over time.

Vocational training = "Training designed to teach the knowledge, skills, and attitudes required

for proficiency in a certain job or task" (Rowntree, 1982, p. 344).
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