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PREFACE

This handbook describes the processes project staff members

and participating teachers used to identify technological changes

taking place in business and industry and to infuse content

related to these changes in their curriculums. The primary

purposes of the High-Technology Training Model Project were to

(1) develop a practical method to monitor technological changes

in B/I and, (2) design a process to up-date vocational,

technical, and technology education curriculums.

This handbook includes fifteen modules. Their topics range

from articulation to working with small groups. Some focus on a

specific process and others are more general. We recommend that

you read the first module, "High-Technology Curriculum Up-Dating

Processes," to gain an understanding of the system developed by

the project. The other modules present more specific processes

and can be read or used individually. Where there are ties to

other modules, these are noted and the other module(s) is

referenced.

The project officially ended on September 30, 1990.

However, development of the system and processes described in

this handbook continues. New opportunities to apply these

modules continue to arise in our work. If you have questions or

comments, please share them with us. We can be reached by phone

at (715) 232-1382.

ii
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High-Techn Logy Curriculum Updating Process

Introduction

This module describes tI processes used in the High-

Technology Training Model Project to identify and develop new

content for high school and postsecondary courses. Techniques

for identifying new technology being used by local business and

industry, procedures for isolating the competencies related to

this technology, and processes for developing instructional

modules are included. This module presents a discussion of the

system used. In soLte instances the reader will be referred to

other modules for more detailed instructions on how to conduct

certain activities.

Purpose

The purpose of this module is to provide a comprehensive

description of the processes used to identify new competencies

and update courses.

Objectives

This module is designed to:

1. Describe the system used to identify high-technology

competencies and revise courses..

2. Provide the information and procedures needed to plan and

conduct the high-technology curriculum enhancement process.

3. Provide the instructions and procedures needed to identify

changes in technology and related systems in the workplace.

4. Define a process for analyzing the change data to identify

relevant content for existing programs and courses.

3



5. Describe how the procev,s can be used to update courses.

Applications of the Process

The processes described in this module can be useful in

situations where it is important to keep programs and courses

current with the technology being used in the workplace. It can

also be used to identify applications of more traditional content

in math, science and communications. The process was designed to

identify new content that can be infused in existing courses.

The intent was not to develop new programs per say. However,

there may be situations in which the content has changed so

drastically, that it would merit developing a new course or

courses. When this happens one should also look at what can be

eliminated from the curriculum.

The instructional design portion of the model is based on a

modulerized approach to instructional development and competency-

based education. The module approach was used to provide

flexibility. A module is designed around a competency or related

set of competencies. They are designed to be used and linked in

a variety of configuration3 to meet a variety of needs. For

example, a set of modules could be configured to provide the

basis for a course at the technical college level. A sub-set of

these modules could be selected and used to provide specific in-

plant training for a company. The modules are not designed to be

used by students as an individualized package. A knowledgeable

instructor plus the module are required to produce effective

learning.

4
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The model also uses a team approach to identifying the

competencies and developing the modules. Ideally, teachers from

a variety of disciplines in a school district should be involved

in the business/industry interviews. This will allow them to

determine how their disciplines relate to what is happening in

the world of work. It will also provide them with ideas and

problems for activities in their classrocis and laboratories.

When possible, the process should include teachers from one and

two year postsecondary programs. These teachers also need to

keep current with technological changes, moreover, their

technical ecpertise will contribute an additional dimansion to

the curriculum development workshops.

The Process

The flow chart in Figure 1 describes the sequence of steps

that was involved in the high-technology curriculum development

process. Each of the steps is described in more detail in the

paragraphs that follow. In addition, some of the steps have more

detailed instructions presented in separate modules. This

approach has been successfully used. However, you may find it

necessary to tailor it to your particular situation. Use it as a

guide and modify it as necessary.

Orientation

The first portion of this process focuses on the

identification of new technology that is being used in the

workplace or is being considered by local companies. Oue of the

major activities is a series of interviews in business and

5
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industvy. In order to maximize the effectiveness of these

interviews, educators need to know what information is needed and

how it will be used in later stages in the process. Therefore,

it is necessary during the orientation to orient them to major

changes that have been taking place in the area labor market, the

Lusiness/industry interview process, and the nature of

competency-based education.

6



Figure I High-Tech Curriculum Updating Process

r1, Orientation

2. B/I Interviews 3. Follow-Up Studies

5. Analyze/Synthesize
Data

6. Curriculum
Development Workshop

7. Write Instructional
Modules

8. Tryout the Modules

9. Evaluate Modules
Student Performance
Student Reactions
Teacher Perceptions

[10. Refine Modules

11. Integrate Modules
into Courses/Training
Programs

4. Monitor Area Labor
Market Data

I12. Continue to Monitor
Technological Change



The amount of time required for this orientation will depend

upon the experience and background of the teachers involved. If

they are experienced in developing competency based instructional

materials, this portion of the orientation will take only a brief

period of time. If they are not, they will need an orientation

to the basic principles. An outline of the topics for the

orientation session is given in Figure 2.

Figure 2. Outline for Participating Educator Orientation

1. Importance of updating courses

2. Competency Based Education (CBE)

a. Nature of competencies

b. Identifying competencies

c. Competency based objectives

d. Designing CBE learning experiences

e. Competency based evaluation

3. Major changes in the labor market

a. Labor market data

b. Follow-up studies

c. Changes in the past decade

d. Major trends

4. High-Tech Curriculum Development Process

a. Philosophy

b. Steps

c. Procedures

8
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5. Businesses/Industry Interviews

a. Purpose

b. Process

c. Interviewing techniques

d. Interview questions

e. Form interview teams

f. Select B/I to visit

g. Procedures for processing the results

B/I Interview Surveys

The purpose of the B/I interview surveys is to have

educators interact with people from area companies in a semi-

structured setting. Educators have questions to ask but also

have the freedom to discuss other topics. The questions will

direct them to gain information on technology that has been

recently added to the workplace and new technologies being

considered. In addition, teachers need to look for applications

of their disciplines.

The first step in the business interview process is for the

participating teachers to select the companies they will visit.

If several people are interested in visiting the same company,

they should consider teaming up and going on the same visit.

This would save time for the people being interviewed at the

company. Also, it would allow the teachers to compare notes on

their visits and interviews. The companies selected should give a

cross-section of the types of employment opportunities available

in the corAunity and area. In addition, some of the companies

9



should be innovative, i.e., those who are leaders in adopting new

technology.

The module on the business/industry interviews presents more

detailed instructions on how to conduct the interviews, questions

asked, and the procedures t) be employed in setting up the

interviews. A copy of the interview questions is included in

Appendix A of this module.

Follow-up Studies

Educators participating in the project were asked to conduct

follow-up studies with former students who were one and five

years out of high school. The one-year group was selected to

provide information on the transition from school to work or

advanced education. The five-year group was included to provide

information on the post-secondary educaticn and work experiences

of former students.

A sample set of follow-up survey forms is included in

Appendix B. These surveys provide valuable feedback on the

extent to which high school courses, programs and experiences

have prepared students for the tasks and situations they face

after high school. The open-ended questions at the end of the

survey provide information on the new technology employers have

implemented and the types of changes former students are

experiencing in their work.

A specific module on follow-up studies has been developed.

The reader should refer to this when planning and conducting the

follow-up study. Modules on follow-up studies and sampling are

10
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included in this handbook.

In many instances, schools follow-up with their graduates.

However, it is also recommended that students who do net graduate

be contacted to find out what their educational and work

experiences have been since leaving school. These former

students may be able to offer some valuable suggestions on how

programs could be improved in order to retain more students

through graduation.

The follow-up studies also provide information on the former

students' employers. When students provide employers' names and

addresses, it is possible to contact employers and obtain

feedback on graduates. The purpose of this tyli) of employer

follow-up survey is not to evaluate specific students but to

provide a reference point to use in evaluating the degree to

which your school's programs have developed the competencies and

skills needed by successful employees.

General surveys of employers and business/industry

interviews described in Step 2 give feedback on the employers'

perceptions of the entering competencies of the general work

force. Often times there is a halo affect in these perceptions.

The traits of a few poorly qualified employees may be generalized

to all employees. Therefore, it is important to obtain feedback

on former students who have completed specific types of programs

in yDur school system. Sample employer follow-up survey forms

are included in Appendix C. Also, the module on follow-up

studies will be useful in conducting this type of follow-up

11



study.

To be effective, follow-up studies should be conducted on a

regular basis. It may not be necessary to conduct a five-year

follow-up study with every group of high school students.

However, a systematic plan and schedule should be developed for

doing these. It would be more important to conduct a one-year

follow-up study each year. This follow-up study is very

sensitive to the types of changes that are taking place in the

workplace and the needs of students who are leaving school for

education or employment.

An effective follow-up study will require at least two to

three months to complete. Thus, it will need to be planned and

scheduled so that the results are available for later steps in

the curriculum development process.

Monitor Area Labor Market Data

Information on sources of labor market data was included in

the orientation session. This session also provided some up-to-

date information on area labor market trends. Teachers need to

be encouraged to monitor these information sources, area

newspapers, television newscasts, and other area events to

identify changes taking place in the regional labor market. In

addition, one or two staff people should be identified and asked

to give special attention to monitoring area labor market data.

These people might regularly review the regional and state

publications on the labor market. In addition, they need to

monitor local and area newspapers, journals, and business news on

12
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TV. Since this information is not always of great interest to

teachers in general, it would be well to select staff members who

have a special interest in this type of information and/or need

to regularly make use of it in their work.

Other sources can provide effective input. An advisory

committee comprised of people from business and industry will

provide valuable input on changes in systems, technology, and

works. Advisory committee members also should be asked to look

ahead - at least to the next three to five years. A Delphi

study could be conducted to obtain more long-term future

projections. In addition, area labor market studies might be

done by selected classes.

Analyze/Synthesize Data

The data acquired through the business/industry interview

surveys will not be readily quantifiable. Each interviewer will

need to record the technology, ideas, and suggestions identified

during each interview. The interviewers may want to do some

summary tallies to determine the frequency with which certain

types of new technology were mentioned during the interviews or

observed during the visits. However, a lot of the information

gathered during these interviews will be in the form of

impressions and feelings developed by the interviewers.

It is suggested that the educators participating in the

business interview process meet in small groups and use a nominal

group or similar process to identfy the changes and competency

needs they perceived during their interview visits. During the

13



initial part of this process, these changes and needs should be

listed through a brainstorming process. After this has been

done, these items can be grouped and prioritized. A module on

small group processes is inuluded in this handbook.

After the technological changes have been identified, the

groups can look at the implications of these changes for school

programs. The types of competencies needed by people entering

the work force can be identified. These competencies can then be

related to specific courses and programs in your school. For

example, the increasing use of CAD mtght be given a high priority

during this group process. An analysis of the competencies

required to use CAD might include the following.

1. Keyboarding - math and business education courses.

2. Drafting principles - technology education.

3. Style and design - art and technology education

courses.

4. Geometry used in designing and drafting - math

courses.

After the small groups have completed their discussions,

they could meet and report their results to the total group. It

may be desirable at this time to redivide the groups by

discipline or subject matter area and have them review the

implications again. The competency lists and related courses

identified by each group should be reviewed and consensus areas

identified. For further .:.nformation on group processes, review

the module on this topic.

14



At this point, one also needs to consider the results of the

follow-up study and the monitoring of area labor market data.

The follow-up and labor market data will be in a more quantified

form. There are various strategies that might be used to

disseminate this information. Each staff member might be asked

to read a report of the results of the follow-up study and a

summary of area labor market trends. Considering human nature

and the large number of documents typically distributed to

educators, it would probably be more effective to have a team of

two or three people responsible to analyze and report the results

of the follow-up study and another team of similar size to report

the results of monitoring area labor market data. It is

recommended that the follow-up data be presented first. It deals

more specifically with the products of your school programs and

how they fare in labor market and advanced educational programs.

The follow-up data should be presented and discussed with

the participants in the small groups. The overall results should

be presented first. After that has been done, the presenters may

want to identify major outcomes they have perceived in their

analyses. However, these conclusions need to be discussed by the

teachers and administrators in the small groups.

Next, the information on the local or area labor market

should be presented. As with the follow-up results, one or two

staff members could be responsible for synthesizing and

presenting this information. In addition, they may want to

develop a list of implications for your school's programs and

15



courses. Atter these two presentations, the participating

teachers and administrators can meet in their small groups to

discuss the implications of this information. The same group

procei-t as used in stage one with the business/industry survey

results 7..an be employed. Each group should develop a list of

implications for your school programs and courses.

After the implications have been identified, they should be

contrasted with the results from the discussions of the

business/industry interviews. Areas in which there is solid

agreement reinforce each other and should be given more

precedence in determining the priority for changes in courses and

programs. Areas in which there are conflicts suggest a need for

gathering more information to resolve these conflicts.

The next step is to look at these implications ana isolate

competencies that need to be developed. In some instances, the

implications will be stated in a competency format, in other

words, the types of behaviors and skills students need to have as

they enter the work force or advanced educational programs will

be embedded in the statements. If they are not, competency

statements will have to be written which are specific enough so

they can be compared with program and course objectives to

determine if they are included or not.

The next step will be to contrast the competency areas and

competency statements developed by the small groups with the

contents of snecific courses. In order to do an effective job of

this analysis, the course objectives need to be stated in

16



behavioral or competency form. If they are not, it will be

difficult to do cln effective analysis. During this analysis, two

things need to be checked. First, you need to determine whether

the competency is developed in existing courses. Second, if you

find that current course content and activities relate to one or

more of the competency areas identified, also check to be sure

that students are learning how to apply these competencies to

real world tasks. Often students are exposed to relevant content

but there is a failure to relate these competencies to practical

situations. As a result, students do not know how to make use of

the knowledge they have as they work in practical situations.

One effective way of conducting an analysis and determine

the areas in which further work is needed, it to develop a course

objective-competency matrix. A partial objective-competency

matrix is given as an example in Figure 3 for the CAD

illustration mentioned above. The rows of the matrix can be used

to identify the objectives for a given course. The columns can

be used to list the new competencies areas and competencies

identified through the B/I interview, follow-up and labor market

analysis processes. Checkmarks can be placed in the appropriate

cells to indicate if ard where the new competencies are covered.

Another symbol can be used to identify potential areas for

application of these competencies.

17
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Figure 3. Objective - Competency Matrix

Course: GRAPHIC COMMONICATIUNS I

Computer Aided Design (CAD)

Identified New Competencies

Existing Course
Objective

Drafting Principles GeometriE
Keyboarding Principles of Design Analysis

1. Use keyboard to
center data

3.

(n) .

Use mouse to
enter data

Curriculum Development Workshop

The next step in the process is to conduct a one week

curriculum workshop for the projeck. participants. The objectives

of the workshop and its contents would be based on the needs of

the participating educators. An ,example outline of a workshop

agenda is given in Figure 4. Prior to the workshop, staff

members should contact the participants and asked them to

identify competency areas in which they wanted to work during the

curriculum development phase. Their decisions should be based

upon their interviews with local industry, local programs, and

information that staff had provided. During the High-Technology

Training Model Project, participating teachers identified four

major areas in which they wanted to work: (a) new manufacturing

18



technology, (b) communications, (c) employability skills, and (d)

self-managed work teams. In addition to these four areas, the

project staff decided to include content on problem-solving.

Problem-solving had been identified as one of the major needs by

companies in Wisconsin, thus, it was deemed important to include

this. Since problem solving is a process, it could be woven into

a variety of content modules.

Select presenters who will do an effective job of providing

content and technique sessions. Session on curriculum

development techniques should focus on processes for developing

instructional modules, writing behavioral objectives, and

designing valid evaluation activities.

If it is an objective of the workshop to '141p participating

educators develop a training module, then 7 1.cipants should be

given adequate time to develop their individual modules as part

of the workshop experience. Fi-Nr some participants, this may be

their first formal, non-academic experience witn developing

instructional material. Working with someone developing a

similar module, or as a team in the development of a single

module may relieve some of the associated anxiety. During the

High-Technology Training Model Project Workshop, participating

educators were encouraged to work as teams whenever possible,

however, this did not occur in some instances. On the last day

of the workshop for the High-Technology Training Model Project,

participants were asked to evaluate the workshop. Based on the

participalits evaluations, as well as the project staff's
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experiences with the workshop format, it is recommended that an

additional two days be added to make it a full week. This would

provide adequate time for the participating educators to complete

the writing of the first module. It is very important to

complete the first module so that participants have an

opportunity to get a feel for the total process and also for the

format of the module.

The workshop format presents an environment within which

people can share ideas and assist each other. It is important to

have appropriate resource persons and reference materials

available. As mentioned above it is important that the

participants complete the first module before the end of the

workshop. Writing additional modules is much easier. In fact,

several of the educators participating in the High-Technology

Training Model Projecc decided to write additional modules during

the school year.

Including postsecondary technical college and high school

teachers in the same workshop, provides an opportunity to share

ideas and information across educational levels. This can be

beneficial and lead to some cooperative module development work.

During the High-Technology Training Module Project's workshop,

some of the participants had three or four correlated modules

available to them at the conclusion of the workshop. Each module

was written by an individual participant; however, the linkages

between modules were developed by the small group.

Another factor in the success of the workshop was the set of
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reinforcers or rewards set up for the participants. A monetary

stipend was provided through the project budget. In some

instances this stipend was supplemented by the participant's

school system. In addition, college credit was available to the

participants at a significantly reduced fee. In place of the

usual fees of more than $100 per credit, the participant paid $10

per credit. Also, if the person did not wish to enroll for

credit, the workshop could be taken for C2U's. Finally, a modest

amount of money was available to each school for procuring audio-

visual resources that supported the content of the module.

Figure 4. Curriculum Workshop Agenda

Introduction to the high-technology curriculum

revision process

High-technology skills - An industry perspective

Approaches to teaching thinking

Instructional module development

Small groups breakout sessions

(Resource people discussed recent developments in

three areas related to the participants' module

development activities.)

Module development time

Work based learning experiences

Building fairness Find address diversity

Articulation stratgies and techniques

Evaluation techniques

Quality concepts (Figure cont.)
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* Module development time

* Module review - developer and a project staff

member

Write Instructional Modulcs

As mentioned in the previous step, each participant started

an instructional module during the High-Technology Training Model

Project's curriculum development workshop. A standard format was

presented to the participants. The rationale for this format and

its specific contents were discussed in detail. A specific

module has been developed on writing instructional modules. For

more detailed information on the process, the reader should refer

to the Module Development Guidelines included in this handbook.

Two principles guided the design of the Instructional module

format for educators participating in the High-Technology

Training Model Project. First, the instructional module was to

be competency-based. Second, it was to be designed to provide

enough flexibility so the module could be used in different

settings and linked with content in an existing course. Figure 5

shows what the content of each module should include.
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Figure Instructional Module Content

I. Title

II. Description

III. Name and School

IV. Objectives

A. Purpose

B. Benefit of objectives

C. Components of objectives

1. Condition

2. Performance

3. Criteria

V. Content Outline

VI. Methodology

VII. Activities

A. Relationship to objectives

B. Student

VIII. Resources

XI. Evaluation

A. Relationship to objectives

B. Paper and pencil

C. Product/process

During the High-Technology Training Model Project, workshop

staff made it a point to work with each of the participating

teachers and to contact them two or three times a day during the

time they are working on their modules. Also, resource people in

the areas of flexible manufacturing, communications, and small
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group leadership were available. Emphasis was given to assuring

that the content and learning activities directly related to the

competencies identified in the objectives of the module.

Participants had the most difficulty in developing an effective

evaluation for their modules. Since the modules were competency-

based and dealt with the use or application of high-technology

concepts, the standard evaluation questions and techniques did

not serve real well. One session in the workshop dealt with

evaluation. However, there was not enough time to work with each

participant and Ipply the techniques to his/her module. If the

workshop had been approximately two days longer, evaluation

techniques could be discussed near the close of the workshop when

the participants are ready to develop this portion of the module.

This would be a more effective approach. Evaluation techniques

that are appropriate to higher levels of the taxonomy;

application, analysis and synthesis need to be presented.

Try Out The Modules

Instructors participating in the High-Technology Training

Module Project were asked to try out their modules at appropriate

points in their courses. Instructors from the postsecondary

..lechnica] college system are also 'encouraged to use the modules

in special in-plant trainir7 as well as in their regular courses.

Almost all of the participating teachers were able to try out

their modules and have them evaluated by their students.

During the try out, teachers were encouraged to identify

areas that needed to be improved, expanded or changed. As these

modifications were sent back to the project staff, the changes

were entered into the projects' word processing system and

revised copies were sent to the teacher.
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Evaluate The Modules

Three types of evaluation data were collected. The

teacher's perceptions of the quality and effectiveness of the

module were obtained through a teacher evaluation form.

Students provided two types of evaluation information. First,

their performance on the test developed by the author of the

module was analyzed. Second, each student completed a rating

scale on the module. The rating scale was developed by project

staff so it was the same for each of the modules evaluated.

All of the evaluation forms used are included at the end of this

module in Appendix D.

Overall, the teachers gave very positive evaluations to the

modules they had developed and to the module format. This does

not mean that they did not find areas in which the modules could

be improved. Most of the teachers found something that they

wanted to change and refine. However, they were satisfied with

the module approach and indicated that it was a functional way to

integrate new content in existing courses.

Students also responded positively to the modules. They

indicated that they had learned new content and competencies that

would be useful to them in the :uture. They also reported that

the modules were interesting and functional. More info tion on

evaluation is given in the Evaluation Module included in ais

handbook.

Refine The Modules

The most opportune time to refine a module is right after it

has been used. At that point in time, the experiences gathered

through using the module will be fresh in mind. Also, the

student evaluation results will be readily available, and any
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other comments and reactions that students may have had that were

not recorded in the student feedback forms will be remembered.

Student performance test results shoul0 be analyzed item by

item to determine those areas in which more emphasis needs to be

given. For example, if students perform poorly on the items

related to one of the objectives in the module, the content and

learning activities should be modified and/or expanded to assure

that this objective is attained when the module is used again.

After the module has been revised, the writer should look at the

types of changes made and the implications for the module writing

process. In other words, the process should be revised so that

the same mistakes are not made in the future. The process of

using and evaluating, the first module should provide feedback

that would be valuable in making the following decisions.

1. How much detail should one include in the content area?

2. What types of class activities are most effective?

3. What types of student assignments should be made?

4. What types of activities are of most interest to

students?

5. What types of activities are most effective in

accomplishing the module objectives?

6. Were appropriate audio-visual aids included?

7. What evaluation processes are most appropriate?

Especially important here are the techniques that assess higher

levels of learning such as application, analysis and synthesis

(problem solving).

8. How efficiently does this module link with other

content in the course?

9. Is the amount of content covered in the module
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appropriate?

The module writer may wish to make note of the types of

changes that needed to be made and refer to these as addWonal

modules are developed. The first few modules provide an

excellent learning process if th4: evaluation phase is included

and feedback provided. Also, the person who is responsible for

the overall project can learn from looking at a summary of the

types of changes that need to be made in the modules. This

information can be used to improve the instruction on the module

development process.

Integrate Modules Into Courses

Once a module or set of modules has proven to be effective

and relevant, it should be integrated into the overall course.

During the try-out and evaluation phases, the modules were used

in an appropriate place within a course. After they have been

used, tested and refined, it is appropriate to y integrate

them into the course outline. This can be done by identifying

where they will be taught and writing the introductory material

so that the module links together with the instruction the

precedes and follows it. As more modules are developed the

teacher can link these together to form units of instruction and

full courses. Often it will be necessary to develop some

instructions for the teachers and materials for students that

will facilitate the transition from one module to another.

As educators become more competent in developing and using

modules, they should be able to select from a set of existing

modules and quickly put together a unit of instruction or a

specialized training program. Research, conducted by the

University of Wisconsin-Stout's Center for vocational, Technical
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and Aoult Education indicates that business and industry want to

have training programs that are ready when they need them, high

quality, and tailored to their needs. An easy way to remember

this is to use the acronym Q2T. The acronym stands for quick,

quality and tailored. Quick represents the idea that companies

want to have training delivered as soon as possible after a

specific need has been identified. They usually do not want to

wait until a now semester or a new school term starts. Quality

reflects the desire of business and industry to have the best

inst ctor5 and the best instructional materials that are

available related to their needs. They are concerned that the

instruction be effective and that their employees develop new

work patterns which will be more productive. Tailored indicates

that the content of a training program must be focused

specifically on the needs of a particular business or industry.

A company does not want to have time spent on the competencies

and concepts that do not relate to its needs. Moreover,

employees want competencies that they can use directly in their

work. They will lose interest when content that is not directly

related to, or does not have an obvious link with their training

needs, is presented. This can cause them to lose interest and

drop out of the training program.

Assuming that a va: .d needs assessment has been done and

that relevant modules have been selected, some fairly simple

changes can be made in the modules to make them more interesting

and relevant to the participants. If the module is valid in

relation to the need, you will not want to change the

competencies that are being developed by the module. In other

words, the content is going to remain relatively stable.
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However, the teaching examples and learning activities, i.e., the

processes used in instruction, can be modified to make the

modules more relevant. For example, if a training program on

programmable logic controllers (PLCs) is taught, the types of

PLCs discussed can be those used in the plant and the problems

given for students to solve could deal with the types of

applications found in the company.

An effective process to use in identifying these

applications and examples is to do a pre-training program visit

to the company. During this visit, you will be able to obtain a

better idea of the specific needs of the people who will be in

the training program and their current level of expertise. In

addition, information on the types of equipment used, problems

encountered, and applications can be acquired. This will allow

you to tailor the instruction to the needs, background and

interests of the employees to be tnvolved in the training

program.

Continue to Monitor Technological Change

There is an old phrase that "there are only two things that

are certain in life....". Another item can be udded to that

list, change. As new knowledge is developed at an increasing

pace and the world marketplace develops, change is going to be a

constant in our lives.

The high technology curriculum revision process was designed

to be a dynamic process. One of the important steps in making

this process dynamic is the continued monitoring of change.

Steps two, three and four in the process provide valuable data on

changes taking place in the workplace. These steps need to be

continued. Staff members should be involved in visiting and
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interviewing people in business and industry on a regular basis.

This activity might be scheduled each calendar year or it could

be done every other year. The two-year cycle, however, is the

longest that should be maintained between these visits. In fact,

it would be better to have a continuing relationship with the

companies in your labor market area.

Follow-up survey information from former sthdents and

graduates will provide an ongoing picture of changes in the

workplace. One-year follow-up surveys identify problems that

former students have in making transitions into the workplace and

advanced educational programs. The five-year follow-up studies

provide information on changing technology in the workplace and

the needs of former students as they advance in their careers.

Input from employers should also be obtained as a part of the

follow-up process.

Data on the area labor market needs to be continually

monitored. A minimum of one or two staff members should be

assigned to monitoring and assembliag this information. Special

reports provide valid information on the changing nature of your

area labor market. Feedback from graduates and former students

also helps to identify the appropriate labor market region for

your school district and the types of changes taking place within

it. Other sources of information include scanning professional

literature, participating in conferences and attending trade

shows. Students who are working on cooperative education

assignments or other work based learning experiences should be

asked to identify the types of equipment and systems they are

working with and the changes they see taking place at their job

site. Also, the staff members who supervise these students out
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at the worksite should be alert to new competencies required and

changes in the technology being used by the employers.

Advisory committees can provide valuable input on trends in

the area labor market, new technology and systems being

implemented in the workplace, and the types of new technology

being considered for future implementation. Typically, each

vocational program will have an occupational advisory committee.

At least a rortion of one meeting per year should be devoted to

discussing -ew technology, new competencies needed and future

trends in technology and work systems. The advisory committee

can also be a valuable sounding board and provide assistance in

determine the new competencies that should be placed in courses

in your school programs. Thr: asults of the small group staff

sessions should be presented to the advisory committee for its

reactions and suggestions.

Finally, the effectiveness of the modules developed should

be evaluated. The results of these evaluation activities must be

used to improve the modules and also to improve the module

development process.

.1 1
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APPENDIX A

Business/Industry Interview Questions
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HIGH TECHNOLoGY TRAINING MODEL PROJECT

Ii/I INTERVIEW SURVEY

(NTAE

biroctions. Interview three to five people in local businesses or industries.

If possible, select Is/I's that employ your graduates. Record the major

comments on this form. You may want to ask other questions as well.

Bus iness/ I ndustry Date

Address City Zip

Person(s) Interviewed:

Interviewer:

1. What are your major products/services? (If you already know, then go to

question 2).

2. How many people do you employ in this city or country?

3. What new technology have you just brought or are you bringing into the

company? (New technology equipment, processes, management techniques,

etc.)

4. What new technology are you planning to use in tie next 3 5 years?

a. What new skills or competencies do your employees reed?

6. How are these skills/competencies developed? (ie. the skills listed fn

4).



Page 'et

B/1 Interview Survey

7. What additional skills do graduates f..om our school need as they start
work with your company? (If pi,:sible. refer to a specific graduato or
graduates who havo worked at this company).

8. Ask how they work with local schools. Some examp1,2s are given below:

a. Serve on advisory committees

b. Teach a course(s)

c. Visiting speaker

d. Provide cooperative education work sites

e. Provide work experiences for students

f. Provide summer work experience tor teachers

g. Provide shadowing experiences for students

h. Host student tours/field trips

i. Other

9. If they do not do any of the activities listed in seven, ask if they
would be interested in one or more of these.

10. Would your company be willing to serve as an intern (explain) site for a
teacher this summet? (ie. Provide paid work experiences or opportunities
to shadow/observe in the company).



APPENDIX B

One and Five-Year Follow-Up Surveys

* One-Year (BG-1)

* Five-Year (BG-5)
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determine job and eatjc,li,onal proparminess of all groduatos Your honest mow will ho appr ociatod.

_

Student Nanm (Ito Nchool (ise)
-

Hugh Scnoal

b (I) Male (2) Female

6. I ani presently. (Plodso check ufle of Masi; billowing
sovim stA(omonts )

roll time eMployed 32 hts/week Or mom;
paillime employed loss than 32 hrs/week.

(1) eineloyed FULL tune in a nonmilitary occupa-
tion.

(2) employed FM lime in the military service.
(3) employed PART hine--no1 in school.
(4) employed time while in school.
(5) full-time student--n employed. (lf checked

go lo #15.)
(6) unemployed bul looking tor paid employment.

(lf checked go to #15.)
(7) unemployed, not looking for paid employment.

(II checked go to #15.)

1. Do you own or operate your own business?

(1) Yes, lull-lime
(2) Yes, part.lime
(3) No

8. What is your present hourly wage including tips? (Do
not include overtime)

pour # hours/week

If you are not paid on an hourly basis, please respond
as follows:

$ amount

9. (1) Job Title
(2) Job Duties

_
number of hours per pay :)eriod

(3) Zip code of city in which you work

10 May we contact your supervisor in our Employer
Follow-up? (His/her response will be kepl anonymous)

(1) Yes
(2) No (your signature)

11. Supervisor's name:
Business name:
Address:

12. Did your high school preparation help you to obtain your
present job? (Check one)

(1) Considerably
(2) Somewhat
(3) Very Mlle
(4) None

13. Is this Oh related to your area of high school
prepaudion? (Chi.,ck cute)

(I) directly related
(in same lob area as high school preparation)

(2) umewhat related
(wally some skills learned in high sOuol
r)lllNes,)

(3) pot related
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14. What orts of your high school preparation have been ol
greatest value in your present job? (Check all WI apply)

(I) General job skills (work habits, working with
others, etc.)

(2) Specihc job skills
(3) Career awareness and information
(4) General preparation
(5) English skills
(6) Math skills
(7) Science skills
(8) Computer skills
(9) Other

15. How do you feel about the courses you took at your high
school? (Check one)

(1) I was very Satisfied
(2) I was Satisfied
(3) 1 was UNsatistied
(4) _1 was very UNsatislied

16. Do you feel ye- .nal courses including career explora-
tion and the development of saleable job skills should
be part of the high school prograrn?

(1) Yes

(2) Not sure
(3) No

17. Are you currently attending a school/educational
program? (Check one)
1) a GED (High School Equivalency) program

(2) a vocational-technical school diploma
program ona-year or less

(3) a vocational-lechnical school two-year
associate degree program

(4) a two-year UW-Center program
(5) a four-year university or college program
(6) an apprenticeship program
(7) an in-service or on-the-job training program
(13) private school program
(0) I am not attending school

(10) Other

18. If you checked a school/educational program in #17,
please lis1 your current program/area of study.

. _ .

Name of current program/area of study

..f

Name of school-locAon
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2.6 lInder..;landing lhe l I s and ymild econonec systems (Aipply-demand.
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i, 4 3 2 1

2/. Understanding how a business makes a profit ................... .. ....... S 4 3 2. t

28. Underraanding allematiVe5 for solving home and family related problems 5 4 3 2 1

29. 0 rideNtzuRfing ctetd growth and development and parenting responsibilities 5 4 3 2 1

30, Managing career responsitehlies with home and family responsibilities 5 4 3 2 I

31. Applying basic skill pleparation in niath, reading, writing, spelling, speaking.
listening to every day problems 5 4 3 2 I

In general, how adequate was the career planning assistance and information you received al your high school? (Please circle

number 5, 4. 3, 2, or 1 far each statement).
More Than Not
Adequate Adequate Adequate

32. Determining my skills, interests and abilities 5 4 3 2 1

33. Opportunity to hear speakers from the world of work 5 4 3 2 1

34, Presentation of role models in nontraditional areas (i.e., female
mechanics/male nurses) 5 4 3 2 1

35. New and/or future oriented occupations 6 4 3 2

36. Jobs held by primarily males or primarily females 5 4 3 2

37. Occupations which have local job opportunities 5 4 3 2

38. Jobs which become outdated, overcrowded or otter no opportunities for
advancement 5 4 3 2 1

39. Post.high school educational opportunities related to my career goal 5 4 3 2 1

40. Job alternatives related to my career goal 5 4 3 2 1

41. flow to find a job/how to apply for a job 5 4 3 2 1

42. How to start a business 5 4 3 2 1

43. Selecting a career 5 4 3 2 1

44. Adapting to change 5 4 3 2 1

45. What in your home zip code?

46. What additional skills and knowledge could you have used as you wont from high school to work or huffier education?1

- .._ _ _____ . ____

47. Yes No Would you like a copy of the Nam(
Survey summary? If yes. please give your name and
mailing address.

City state Li

Iliant, you 101 responding. l'Irlase whim hits ounpleted survey in the enclosed prepatod envelope, Add any addrhonal
collInUplis art the back al the cover letter and atz;o
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7.

I am proseinly . (Please check Qne 01 these following
sown :;Iateinonts. )

Foll-lime employed: 3? hrs/week or more;
pad-time employed less than 32 hrs/week.

(I) employed FULL time in a nonmilitary
Occupation.

(2) employed FULL time in the military service.
(3) employed PAH( timenot in school.
(4) employed PAHT time while in school.
(5) lull lime studentnot employed. (11c/rocked

goto #15.)
(6) unemployed but looking for paid employ-

ment. (If checked go (o #15.)
(7) unemployed. not looking for paid employ-

ment. (If checked go to #15.)

14. Villat pans of your high school preparation have been of
greatest. value in your pre cot job? (Check all that apply)

(I) General job skills (work habits, working with
whets, etc)

(2) Specific job skills
(3) Cal oi!r awarenesS and informarion
(4) General preparation
(5)
(6) Math skills
(7) Science skills
(8) Cornpuler skills
(9) Other

15. flow do you feel about the courses you took at your high
school? (Check one)

I was very Saiislied
I was Satisfied
I was UNsalisfied
I was very UNsatistied

Do you own or operate your own business? (1)

(1) Yes, full-time (2)

(2) Yes, part-time/second income (3)

(3) _.... No (4)

8 What is your present hourly wage including tips?
include overtime)

ihour it hours/week

(Do not 16. Do you feel vocational courses including career explora-
tion a -id the development of saleable job skills should
be par1 of the high school program?

If you are nc' paid on an hourly basis, please respond as
follows:

(1)

(2)

(3)
S amount number of hours per pay period

9. (1) Job Title
(2) Job Duties

(3) Zip code of the city in which you work

10. May we contact your supervisor in our Employer Follow-
up? (His/her response will be kept anonymous)

(1) Yes
(2) No (your signature)

Supervisor's name:
Busimis name:
Address: _

12. Is this job related to your area of high school
preparation*? (Check one)

(1) direclly related
(in same job area as high school preparation
trainin(j)
somewhat related
(using some skills learned irr MO school
courfan-;)

(3) nw related

13 Did your high !,chool preparalion help you to obtain
presmil 100 (C(ieck one)

(1) c;iiiisiderahly

(
Very limo

1-1) fJorio

your

Yes

Not sure

No

17. Since leaving high school, (Check all that apply)

(1) I have received one or more job promotions
(2) I have changed jobs one or more times

(3) I am doing the same work that I did
immediately following high school graduation

38

18. Since leaving high school, I have completed or am
presently enrolled in: (Check all that apply)

(1 a GED (High School Equivalency) program
(2) a vocational-technical school diploma program

oneyear or less
(3) a vocational-technical school two-year

associate degree program
(4) a twoyear UW-Center program
(5) lour-year unive system or college program
(6) an apprenticeship program
(7) an in-service or on-the-job training program
(6) private school program
(9) I have not taken any additional training

(10).___ other _

19. If you checked a school/educational program in 418,
please list your most current program/area ol study.

Name of current progrmilawa study

N,11710 tn !;011101 1()C.51100
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In generat. how ailegnale was yom high school preparation in tho lonowing situations or hut skills: (Please number 5, 4, 3,
;), of I tor shrlomen( )

Mom lhan Not
Arleitnote Adegi late Adegicite

:;e0toli1 a jah
21 1 earning spocilic jot) :Jolt-,
22 1 earning i4ieci1ic t knowleikyi

atoll(' with Owls.

24 Being ahlo In talk to Ifie boss about your prohlents
u. Understanding the yak le and imponance ol woik

26 thilving ......... .

21 tI; herluitiiu 11w U.S and would e,:mitorilic systems
inflation. retiession, etc )

28 linderstanding how a business makes a profit
29 Understanding alternatives lor solving home and tamily

supply.demaild.

4

4

4

a

4

4

4

related problems..... 4

30. Understanding child glom!! and development and parenting responsibilities. . 5 4

:31. Managing career r.-iporisibildies willi home and family responsibilities 5 4
32. Applying basic skill preparation in n il Ii. reading, writing, spelling, speaking,

listening to every day problems 5 4

:1

3

:3

3

2 1

2 1

1

2 1

2 1

2 1

2

In general, how adequate was the career planning assistance and information you received at your high school? (Please circle
number 5. 4. 3, 2, or I for each statement).

More Than
Adequate Adequate

Not
Adequate

33. Determining my skills. interests and abilities 5 4 3 2 1

34. Opportunity to hear speakers from the world of work 5 4 3 2 1
35. Presentation of role models in nontraditional areas (i.e., female

mechanics,rmale curses) 5 4 3 2 1

36. New and/or future onenteo occupations 5 4 3 2 1

37. Jobs held by primarily males or primarily females 5 4 3 2 1

38. Occupations which have local job Opportunities 5 4 3 2 1

39. Jobs which become outdated, overcrowded or offer no opportunities lor
advancement 5 4 3 2 1

40. Posthigh school educational opportunities related to my career goal 5 4 3 2

41. Job alternatives related to my career goal 5 4 3 2 1

42. How to find a job/how to apply lo; a lob 5 4 3 2 1

43. How to start a business 5 4 3 2 1

44. Selecting a careor 5 4 3 2 1

45. Adapting lo change 5 4 3 2 1

46. What is your home zip code?

17. What additional skills and knowledge did you have to learn in order to keep up with changes in your job.

-18. Additional skills or knowledge you will need to learn in the near !filmy in order to keep up with chaages in your job.

49. Yes No Would you like a copy ol the____....

survey summary? II yes, please give your name and
mailmg address.

Name

City l_ip

1 hank you for te!,ponihng Piease what; 1116 completed survey rn the enclosed pre/huedenvelope Add any additional
Comments on the back oh the cover leiter and ids() 'MUM
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APPENDIX C

Employer One and Five-Year Follow-Up Survey Forms

*Employer One-Year Follow-Up Study (Form C1)

*Employer Five-Year Follow-Up Study (Form C2)
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l)eat Supet vow/holdover

1.1N11'1.(111:1: ()N1.:-.)11A1: F(111,(1\V-10' ST(0)1.
Sc(ondai y rvaItialItm

yttrkit CI
Page /

ille I" the PWre." '1/ ithiiinng iiIu Neluinl &mu-6 vocanoutil hove le( clued men ivoiver pom out employee to coma(
v,nt StliCe 1110 It'll/ III Ovid(' MI1101)10 dale! /or (Mr hull t('I milt sveel lo 0.1;1 wn stool ocelnem 'Ls well ti.% iol) and eductuumal rpm varies.% of

gtutlutue.% yout hotwAt mput s.s Pual I out rooperoutm will be applecunesl Nti Auuleni, employe, of ulenupets pleActuell oi out

report.% Suitt wolf

Linoloyee

High School

Area of High School Vocational Preparation

(Fof ehool 11.tir)

(

2. 1=1 1.)111MIt11]
1 2 3 4 5 6

3.

E-(pcmag 5.1 Fr Ell
Giaduaic"--1 Graduate

4.

6. [A 11A PITIN 111.1y1
2 3 4 5

Please rate the individual in the following areas: (Circle the

STA RT H V,

appropriate responses)

Well
Prepared

(5) (4)

Adequately
Prepared

(3) (2)

Not at all
Prepared

(1)

7. Occupational knowledge 5 4 3 2 I

8. Occupational skills 5 4 3 ..) I

9. Work attitude 5 4 3 2 I

I o Wolk (luality . . .
5 4 1 ..) I

1 1 Work quantity (ainount )roduced) 5 4 3 ') 1

In the following areas of haste skills, how well prepared was this employee? (Circle the appropriate
responses)

Well
Prepared

(5) (4)

Adequately
Prepared

(3)- (2)

Not at all
Prepared

(1)

Not
Observed

(0)

I R Readinl: 5 4 3 ') I 0

13 Spelling. . .
5 4 3 1

I 0

14 Computer literacy 5 4 3 2 I 0

15 Math 5 -)_ 1 0

16 Science 5 4 3 1
I 0

17 Writing 5 4 3 2 I 0

IS. Speaking 5 4 3 2 1 0

19 1.isoily 5 4 ; 1 0

10 Problem Nolving 4 1 1 0

5 1
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EMPLONTI: ()NENEAlt FOLLOW-CP ST1110'
Se"ndaty

1maii
/'(11:e .?

Please rate this employee ott each or the characteristics listed below. (Circle the appropria(e
responses)

Adequately Noi at all Noi
cd Premed Pit:paled Obscived

(5) (4) (3) (2) (I) ((1)

21. Use of tools and equipment 5 4 1 2 I 0

22. Selection and care of space, materials, and supplies 5 4 3 2 I 0

21. Ability to work with co-workers 5 4 3 2 1 0

24. Accepting advice and supervision 5 4 3 -)
1 ll

25 Working in a leadership role when applicable 5 4 3 2 I 0

26. Understanding the value and importance of work 5 4 3 -)
1 0

27. Prompt and dependable in attendance 5 4 3 2 1 0

28. Willing to accept and peliorm tasks 5 4 3 2 1 0

29. Ability to plan and direct own work 5 4 3 2 1 0

30, Ability to make sound decisions 5 4 3 2 1 0

31. Shows consideration and kindness towards others 5 4 3 2 1 0

32. Neat, clean, and appropriate appearance 5 4 3 2 I 0

33. Flexibility to accept change 5 4 3 2 I 0

34. Ability to learn new job tasks 5 4 3 2 1 0

35. What is your overall rating of this individual's occupational
competence as it relates to his/her job?

(5) Very Good
(4) Good
(3) Acceptable
(2) _Poor
(1) Very Poor

36. How would you rate this employee's prepaation in relation to
other etnployees in his or her work grou0

(3) Individual is better prepared
(2) Both arc about the same
(1) Individual is less prei :ed
(0) No basis for comparison

37. What has been this employee's attitude towani on-the-job
training?

39. When hiring recent high school graduates, would you prefer to
hire persons who have had high school vocational training?

(3) A good dcal of preference
(2) __Some preference
(1) No preference

40. Do you feel vocational coumes including career exploration and
the development of saleable job skills should be part of the high
school program?

(I) Yes
(2) Not sure
(3) _No

41. In which of the following ways does your business work with
secondary schools to support education? (Please check all thar
apply)

(1) Suggesting new vocational courses
(5) Very positive, eager to learn (2) Recommending equipment and materials to be(41 Positive, willing to learn used
(3) Acceptant, but needs prodding (3) Providing equipment/materials/donations(2) Negative, resists training (4) _Providing facilities(1) 'No training has been offered (5) Providing vocational students with work experi-

ence
38. If the opportunity should arise, would you promote this (6) __Serving on advisory committees

employee? (7) Providing teachers with work experience
(8) Releasing employees to teach vocational courses(1) Yes (9) Partnerships

(2) Not sure
(3) No

V-- J - -------
Please comment on:

(1) Additional skills you feel arc needed by graduates

(2) !low high school yr :ational programs could be improved

(3) Wliat new technologies arc coming into your work place
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111 /2ON C2- I Seeonclaiy VocationaI Pio;traiii Lvallianon

Ociir Sum., visorl kmploycr,

Ve are in the pi OCrrs OW s(11001 district's vocational lit ogiodis and hdir 1 cccivcd written waiver Irotti your employee ti) coniact .rou.
Since this will provide valuable data Pr our district with respect to progi am improvement as well as job and educational preparedness of
gi-OdUelteS v()Ilf honeSt Inplit is vital. Your cooperation will iv appreciated. No student. employer ar identifiers will be pre.writed our reports..
Start with item 1,

kmployee

High School

Area of High School Vocational Preparation 3.

(Foi cliocii (Ise)

[ IWTEQUENT.q GI]

AG BE ) HE
. 3

ED

Male Female Fr
Graduate!

AIN API
2

BNH
3

Ills
4

WNH
5

Please rate the individual in the following areas: (Circle the appropriate responses)

START IIVRE
\Veil

Prepared
(5) (4)

Adequately
Prepared

(3) (2)

Not at all
Prepared

(1)

7. Occupational knowledge 5 4 3 2 1

8. Occupational skills 5 4 3 2 1

9. Work attitude 5 4 3 2 1

10. Work quality 5 4 3 2 1

11. Work quantity (amount produced) 5 4 3 2 1

In the following areas of basic skills, how well prepared was this employee? (Circle the appropriate
responses)

12. Reading

13. Spelling

14. Computer literacy

t s. Math

16. Science

.17. Writing

IS. Speaking

19. Listening

20. Problem solving

Well
Prepared

(5) (4)

Adequately
Prepared

(3) (2)

Not at all
Prepared

(1)

Not
Observed

(0)

5 4 3 2 1 ti

5 4 3 2 1 (1

5 4 3 -)
1 ()

"; 4 3 1
1 0

5 4 3 ,
1 (I

S 4 3 2 I 0

4 3 2 I 0

4
I 0

i 4 3 J
I ()



CvTAK/DP1 letyy.,yEAR Fo1.1.mv-ty_sTuDy__
-III 7298 (%).-2 Secondary Vocational Program Evaluation

Please rate this employee on each or the characteristics listed below. (t'irele the
responses) _____.....

Well Adequately
Prepared Prepated

Form C2
Page 2

appropriate

Not a t all
Prepared

Not
Obseived

(5) (4) (3) (2) (I) (0)

21. Use or tools and equipment 4 2 1

22. Selection and care of space, materials, and supplies 5 4 7 1 0

23. Ability to work with co.workers 5 4 3 2 I 0

24. Accepting advice and supervision 5 4 3 2 1 0

25. Working in a leadership role when applicable 5 4 3 2 1 0

26. Understanding the value and importance of work 5 4 3 2 I 0

27. Prompt and dependable in attendance 5 4 3 2 I

28. Willing to accept and perform tasks 5 4 3 2 1 0

29. Ability to plan and direct own work 5 4 3 2 1

30. Ability to make sound decisions 5 4 3 2 1

31. Shows consideration and kindness towards others 5 4 3 2 1

32. Neat, clean, and appropriate appearance 5 4 3 2 1

33. Flexibility to accept change 5 4 3 2 1

34. Ability to learn new job tasks 5 4 3 2 1

35. What is your overall rating of this individual's occupational
competence as it relates to his/her job?

(5) Very Good
(4) Good
(3) Acceptable
(2) Poor
(1) Very Poor

36. If the opportunity should arise, would you promote this
employee?

(1) Yes
(2) Not sum
(3) No

37. When hiring recent high school graduates, would you prefer to
hire persons who have had high school vocational training?

(3) A good deal of preference
(2) Some preference
(1) No preference

Please comment on:

38. In which of the following ways does your business work with
secondary schools to support education? (Please check all that
apply)

(1) Suggesting new vocational courses
(2) Recommending equipment and materials to be

used
(3) Providing equipment/materials/donations
(4) Providing facilities
(5) Providing vocational students with work experi-

ence
(6) Serving on advisory committees
(7) Providing teachers with work experience
(8) Releasing employees to teach vocational courses
(9) Partnerships

(I) Additional skills you feel are needed by graduates

(2) How high school vocational programs could be improved

-.--

(3) What new technologies are cooling into your work place

BEST COPY AVAILABLE

Thatik you for responding.
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APPENDIX D

MODULE EVALUATION FORMS

* Project Staff Form

* Teacher Form

* Student Form
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'..)at.ItActory

, Very 600d

Dimension
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P ,) ECT STA
7-10PHLr. !..VAIMATION MM

L TITLE:
The module coniains a name

Ratint: Commnw;

a. DESCRIPTION:
Information is provided as to where the

module fits in a sequence of a unit/task/

course
1 2 3

13. OBJECTIVES:
A. Module objective is stated 1 2 3

B. Specific objectives are listed 1 2 3

4. CONTENT OUTLINE:
first, second and third order outline

,f the content is presented 1 2 3

5. ACTIVITIES:
Are identified which will help students

learn the content
1 2 3

6. RESOURCES;
A variety is listed which will help

students/teachers accomplish objective. . . . 1 2 3

7. EVALUATION:
A. Evaluation criteria identified 1 2 3

B. Evaluation procedures given 1 2 3

ADDITIONAL COMMENTS:

r;
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ElTLE

UATE(s) 11*.W.h

FEACIIEk EVALUAUluN
MuDULE

CLAsS(w0

DAI'E

n/....1/W1

u cuMPLETE THE MulMLE (MINUTES).
Directions: PICA!'W list he informarion reque,:ted bove. Then read each statement

below and respond hased on your experiences with the module. Use the
(ollowing responses.

1 . SD Strongly Disagree
2 - 0 - Disagree

. 0 - Undecided
4 = A = Agree
5 = SA = Strongly Agree

If you have any comments, write them by the statements or at the end of the form.

Responses/Comments
EVALUATION STATEMENTS SD 0 U A SA

1 2 3 4 r0

MODULE

The Module was easy to use. 1 2 3 4 5

The Module was complete 1 2 3 4 5

3. Objectives were clear 1 2 3 4 5

4. Activities in the Module were effective in
stimulating learning 1 2 3 4 5

5. Audio visual aids and/or resource matevials
were effective 1 2 3 4 5

6. I had the classroom and lab equipment
required to effectively use this Module 1 2 3 4 5

7. Evaluation procedures were,effective 1 2 3 4 5

6. This Module introduced new content.
cOncepts, skills. etc. in my class 1 2 3 4 5

9. The knowledge and/or skills students
4earnekl are relevant to the needs and
trends in industry 1 3 4 5

10. This Module fit well with the rest
of my course content 1 2 3 4 5



Hiqh -(ch (10/10)

STUDENT EVALUATION roRm

;C11001.
DATr

:LASS MODULE

Directions: Read the statements on the left. Use your experiences in the
unit just completed in class to answer each statement. Use the

following responses. There is space for comments at the end.

1 = SD = Strongly Disagree
2 = D = Disagree

-3 = U = Undecided
4 = A = Agree
5 = SA = Strongly Agree

EVALUATION STATEMENTS SD
1

D
2

Responses
U A SA
3 4 5

1 I liked this learning unit 1 2 3 4 5

. I learned some useful things 1 2 3 4 5

3. The learnirg activities were interesting 1 2 3 4 5

4. The activities, tasks, and/or assignments
were helpful 1 2 3 4 5

5. I learned some things that will be useful
in the future 1 2 3 4 5

6. I learned some new things 1 2 1 4 5

7. What was the most important thing you learned?

8. How could this unit be improved?

48
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ENVISION

Introduction

It takes a concerted effort for schools to keep current with
the technology and systems used in business and industry.

Vocational and technical programs have a special challenge to
develop the requisite competencies, skills and knowledge, needed
to adopt to and utilize the technology that businesses and

industries have purchased or plan to purchase in the predictable
future. Educators are also vitally concerned with the future.

In many instances it may be two to four years before their

students have an opportunity to use the competencies and skills
in the workplace. When a vocational or technical program is
singilarly based on competencies that are being phased out in the
world of work, students have a d1fficult time finding employment
and, when they do, their initial productivity is less than
expected, based on the level of training.

Educators need techniques and processes that will allow them
to look ahead, to envision what will be in the workplace two,
five, and ten years in advance. The ten year picture may be
somewhat fuzzy, however, educators need to be able to look ahead
two and five years with some clarity. The people involved with
training in business and industry also need techniques that will
allow them to look ahead at the types of skills and competencies
required to keep their companies competitive in a world

marketplace. The traditional task analysis techniques provide an
appropriate way to determine the skill and knowledge content of
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jobs that are relatively stable. However, when the skill content

of a job is changing, the task analysis process always lags the

actual training needs. In other words, it cannot predict what

competencies and knowledge are needed to perform on a job that

does not exist at this point in time.

This fact became evident when the High-Technology Training

Model Project staff members worked with a large company that was

developing a new production model and a new production system.

Through adaptation and experimentation with a combination of job

analysis and futurist techniques, project staff members were able

to develop a process that worked successfully. No doubt, this

process will need to be refined as it is applied in other

'ettings.

This module will share the envision process with the reader.

Readers are encouraged to apply and modify it as necessary to fit

their particular applications.

Purpose

The purpose of this module is to present several techniques

and processes that can be used to envision the competencies and

knowledge needed in jobs that are evolving and changing.

Objectives

This project will meet the following objectives:

1. Identify situations in which the envision process should

used.

2. Describe how the selection of a proven system can provide

the framework for identifying training needs.
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3. Describe techniques that czan be used to create a vision that

can be used to transform an organization.

4. Identify ways to overcome reluctance to change.

Back(%ound

This livaci'ale is baswi on the experiences of staff members on

the High-Technology TL.aining Model Project. It grew out of the

reali'..atic.n that traditional needs assessment techniques do not

wo'Ac effc,ctively wm, the production systems, jobs, and/or

managem;nt systeme re'a in a company are in transition. Often

when cowpwliet7,. realiz *)aav need to change, they feel there is a

need to -trkin thei.r ampioyees. However, it is difficult to

identity the type na! re,-training required. This situation also

applies to educational institutions.

In two companies the project assisted management staff

members who wanted to adapt and employ proven production systems.

Given the nature of their product lines, this approach appeared

to be appropriate. The major challenges were to select the

appropriate production system and make a commitment to

implementlng it. In a third company, a new product line and a

new automated production system were being developed. In this

setting, an existing system was not available to guide the work

of the training developer.

Project staff worked with trainers and supervisors in ail

three companies. In the first two companies, the adoption or

daployment of an existing system provided an appropriate

framework for designing training and identifying the types of

53
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competencies and knowledge needed. In the third company, more

unique techniques and processes had to be devised.

Another facet of training in business and industry that

needs to be considered is relevancy. Most managers, supervisors

and line employees want to see the relevancy of the training they

are taking. Based on our experiences in these companies, it was

apparent that unless the training was relevant, employees often

lost interest and in some cases quit attending. When training

programs are developed to prepare employees for future tasks and

roles, it is important to communicate how these will fit into the

new types of jobs and tasks envisioned in the company. This

process will also be important in school programs that enroll

students who wish to have relevant instruction and want to know

how the contents of their learning activities relate to what they

will be doing in the world of work.

The techniques and processes that follow are based on a

variety of experiences in assisting schools and companies in

identifythg educational and training needs. Each technique has

strong and weak points. You will need to review them and selact

the most appropriate one for your needs.

Training Process Continuum

The stages in the training process continuum are depicted in

Figure 1. Each of the stages has a purpose and value. The

starting point, perspective and outcomes for each stage vary.

The four stages are show in a hierarchical sequence. This

was done to communicate that these stages do have an inter-

54



relationship. For example, the knowledge acquired through short-

term, very focused training, in the find and fix stage can be

used to design longer range training programs for the performance

improvement stage. These connections will be further illustrated

as each stage is described.

Find and Fix

Training and education in the find and fix stage is done to

solve immediate problems. Often this is described as putting out

fires. The training is focused on specific problems and is

designed to provide the best program under the given time and

resource constraints. In some respects this can be viewed as

Just in Time (JIT) training. It does help to solve immediate

problems and improve performance. Also, it can provide knowledge

for a systematic training program. However, primary emphasis on

this approach delays the development of an organized and

systematic training program. The information gained in this

phase needs to be used in designing a more comprehensive training

program.



Improve Performance

The improved performance stage emphasizes a systematic

training program focused on developing all employees' skills and

competencies. The goa] is to improve the efficiency and

Figure I: Training Process Continuum

4. Create a Transformation "Design a New System/Model"

3. Make A Transition "Accept a Proven SystemiTechnology"

2. Improve Performance "Do It Better"

1. Find & Fix "Put Out Fires"
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effectiveness of the organization. The training program is

designed within the current technology and systems used by the

company. A task analysis process is used to identify the skill

and knowledge levels needed by various groups of employees. In

addition, feedback from a quality program can help to identify

product, service and process defects that can be remediated

through training and education.

Make A Transition

Frequently a company will find that it's existing technology

and systems are not adequate to make it competitive. There is a

need to make a transition to new technologies and systems. In

the make a transition stage, the emphasis is on selecting proven

technology and systems to implement in the company. One of the

best examples of this during recent years has been the adoption

of quality programs in a large number of companies in the United

States. Although a major change is being made within the company,

a proven framework for this change exists in other companies. In

other words, the technology and systems have been proven to be

functional in a variety of other settings. The major challenge

to the company involved in a transition is to select the

appropriate technology and system(s), prepare its employees to

use them, and provide appropriate support for the infusion of the

new technology/system. Since the technology and systems are

known, a task analysis approach can be used to identify the types

of skills and knowledge needed to manage and operate the system.

This information can then be used to design the training program.
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In addition to training on these skills and knowledges, attention

will need to be given to the change process and the types of

orientation/training activities required to facilitate change.

Create A Transformation

The fourth level, create a transformation, is utilized when

an organization must make significant changes to remain

competitive. At this stage, an existing system is not available.

The company must study its needs, monitor new developments and

construct a valid system. The following sections describe in

more detail techniques that can be used in the envisioning

process.

Envisioning Process

The envisioning process requires the input of information

from a variety of sources, processes for creatively analyzing

this inft 1. tion, and consideration of the organization's

culture. Each of these will be described in more detail in the

sections that follow.

Information for Envisionina

Two types of ihTormation are used in the eniiisioning

process. First, one needs to be aware of technological advances

and the development of new management systems. Second, a

knowledge of the specific company, plant site, or organization

within which the transt,Irmation will take place is required. A

scanning process is one technique that can be used to acquire the

first type of information. Processes for collecting

organizational information are described in a later section.
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Scanning Techniques

The scanning techniques should allow one to tap a variety of

resources and sources of information. As many staff members as

possible should be involved in the scanning. For instance, each

might be responsible for monitoring the technological trends

reported in the literature they read and at the conferences they

attend. This would provide a multiplier effect and allow the

organization to have a broader perspective than what would ba

attainable through having just one person responsible for

scanning. Periodically, the results of the scanning activities

should be discussed in staff meetings or other small group

sessions and synthesized to identify potential changes. If this

is systematically done it would allow one to identify trends and

pending new developments. Several techniques that can be

employed to scan new developments are described below.

Interacting_mAIII_Busingps and Industry.

One way for educators to monitor changes in technology and

new systems implemented in business and industry is to maintain a

close and continuous cnntact with people in area companies. One

department in a company that has first hand knowledge of training

needs and the new competencies required is the training

department. Some companies are expanding this function and

calling it human resource development (MRD). In either case, the

people involved in these departments/units are concerned about

identifying the competencies needed to operate the technology

used in the company and effective ways to develop these
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competencies. Many small and medium sized companies have not

appointed someone to the responsibility of training director or

human resource development director. In a small company this

responsibility is sometimes retained by the president or is given

to a manager. In other instances, small companies are not

systematically involved in identifying their skill and competency

requirements or in training.

Area meetings of professional crganizations provide an

excellent opportunity to network with training professionals,

managers and technical staff. Presenters at these meetings

usually discuss innovative technology and systems. National

conferences provide a expanded opportunity to interact and learn

more about new developments. Another way for educators to

interact with B/I is to visit and interview employers in area

companies. This process and sample interview questions are given

in the module on B/I interviews. Advisory Committees can be used

as another effective way to acquire input form B/I.

Published Materials.

Newspapers p-obably have the shortest lag time between the

advent of a new technology/system and the time when information

appears in print on this development. Usually newspapers do not

give an indepth treatment of new developments and systems. Also,

some papers have better science, technology and trends sections

than others. Newspapers are, however, useful in providing early

signals on the development and deployment of new technology and

systems.
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Several trend letters are published for various audiences.

These are often useful in monitoring new developments.

It takes longer for an article to be developed and published

in a journal than in a newspaper. However, journal articles

usually provide more depth and insight into the technology and

its applications. Staff members should be responsible for

perusing or reading professional journals related to their

disciplines. In addition, a review of research journals related

to your organization's work L ild be done. The trends/new

developments columns in journals usually contain information that

is wbrthwhile. These columns should be reviewed systematically.

Information in books is usually less current than that

available in journals. Books have an advantage in presenting a

more indepth presentation on a particular technology or system.

More information is provided on the technology/systems and its

applications.

All of these published materials can be helpful in

monitoring technological, systems and societal trends. It is

very difficult for any one person to be able to keep up with all

of the information that is published. Therefore, each member o!

an organization should be given responsibility for monitoring

certain types of journals, selected newspapers and specific

books. Every four to six weeks, staff members should list and

discuss the trends and new developments they have found.

LAtos_Market Information.
/-

Certain types of labor market information can bd useful in

61

0.1



identifying new technological developments and systems. The

adoption of new technology and systems is often accompanied by

the generation of new job titles and/or significant changes in

existing jobs. Also, the impacts of new technology may be

reflected in a declining number of jobs in some areas. For

example, the widespread us of personal computerrl (PC's) and word

processing software has led to the development of word processing

jobs and a decrease in the number of typists hired. Federal and

state governments produce several documents on a monthly and

annual basis that provide summary data on the labor market.

These should be scanned on a regular basis to isolate any trends

that are occurring.

Another source of information on changing technology and

operating systems can be found in the position descriptions

posted in proft.ssional journals and newspapers. In addition, the

types of jobs listed are an indicator of changing technology and

the competencies required in the workplace. In the 1950's and

60's keypunch operators and computer programmers were growing in

number, now key entry jobs have replaced keypunch operators and

computer systems people are preferred to programmers. Often the

spread of new technology can be observed in the number of new job

titles created and the increasing numbers of fields in which the

technology is used. Two contemporary examples of this are

computer and laser technologies.

Special studies are frequently conducted by national

associations, federal and state governments, and local economic
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development associations. For example, Profile 21 commissioned

by the Society of Manufacturing Engineers identified new roles

for the manufacturing engineer and new competencies for this

pcsition. These studies are usually stimulated by a changing

labor market and a changing skill composition in jobs. Thus,

they can be useful in identifying new competencies.

Data From Your Organization

Quality, reliability and production data can be usefu". in

identifying problem areas. The data can be displayed and

analyzed using a Pareto Diagrams to identify the most common and

costly problems. These problems can then be further analyzed

through the use of cause and effect diagrams to identify

potential causes related to the pmblem.

An organization's customers also provide useful information

for a company. The customer would be the individual or

organization that purchases the organization's services and

products. One form of feedback is customer complaints. However,

many peorie do not complain. Instead they switch to a

competitor. Therefore, it is important to take a pro-active

approach and contact your customers. Interviews and surveys can

be effectively used to identify what is being done right and what

needs to be changed. These contacts can also be used to obtain

information on new products and services the customers would

like.

In educational situations, students, graduates and employers

are the customers. These people need to be contacted to obtain
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feedback concerning the quality and relevancy of the edunational

program(s) under study. Other modules ir this handbook describe

graduate and employer follow-up studies.

One of the proolems often encountered in U.S. companies is

the separation between the research and development (R&D), and

manufacturing/production functions. This situation is often

described as "The R&D Department throwing a new design over the

fence to the production department." This approach does not lead

to a smooth transition from the design stage to production.

However, the solution of this problem is not the prime focus of

this module. Instead, the intent is to make the point that

information and concepts developed during the R&D, and prototype

stages can be useful in developing the vision for the new

production system and the type of training required. Trainers

need to be actively involved in these early stages.

This conclusion is based on the experiences project staff

had with a company that was designing a new product. In

addition, the company involved was working on a new production

system that was much more automated than the current system. The

prototype product was not completely developed and the

manufacturing system was still being designed. It was apparent

that a task analysis of current jobs would not provide the

information needed to design a valid training program for the new

production system.

To initiate the design process for the training system,

staff wsmbers in the prototype lab were asked to envision the
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type of manufacturing system required. A focus group format was

used. Prototype lab staff members were encouraged to be

creative. Since the product being developed and the technology

involved was confidential, the prdject researchers were not able

to directly participate in this process. However, the company's

human resource development staff workad with the prototype lab

staff members. HRD staff members reported that the process

worked effectively. They were able to develop a vision of the

type of production system that would be used and the jobs that

would be needed to operate the system. They also indicated that

the prototype lab staff members were very excited about being

involved in the process and continued to provide suggestions

after their meetings.

Although the researchers have not had an opportunity to

tr k the accuracy of the forecast developed, this approach

appLars to be promising. At the very least it provides a general

framework from which the specific manufacturing system can be

designed and developed, and facilitates concurrent training

program development. Moreover, this approach has the potential

to provide parallel planning for the development of the

production system and the total training program required for the

production system. In addition, it ensures that training an up-

front consideration throughout the development process.

Since this envision process is a projection from estimates

and somewhat sketchy data, it will be important that as the

product and production systems are refined, the human resource
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development/training staff must continue to monitor the

competencies required to effectively operate the evolving

systems. This information can then be used to refine and modify

the training programs developed. It can also be used to trigger

JIT training activities which fill in the gaps in employees,

competencies.

Processing the Data

Data from the envision process can he analyzed by an

individual or group process. A group process provides an

opportunity for additional data inputs and a chance to exchange

ideas.

Although there is no system for generating completely

accurate predictions of the importance or likelihood of new

technology, there are certain characteristics and conditions

associated with technologies that are widely accepted as

indicators of their imporYmIce and influence. When current

technologies have been stretched to their maximum, a new

technology that has the potential to improve productivity and

efficiency has a good claance of being adopted. Computers are a

good example. Computers were initially developed amt have been

upgraded to help people deal with growing volumes of information.

Any technology that makes it possible to do things that were not

possible bef%Jrel typically has a major impacts. For instance,

the development of the laser facilitated the development of

precision cutting, measurement and surge..v techniques that were

not available before its creation.
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Some of the indicators of the importance of a new

technological development and its applications are the amount of

space devoted to reports and articles on the technology, the pace

at which the technology is adopted, and the extent to which it is

applied in new fields.

Educators will need to determine or estimate the relevance

of a new technology to their programs. Individuals in business

or industry need to look at the F. ne technology and determine its

relevance for their company. It may be helpful to have a small

group of people discuss the technology and its applications. One

method, the brainstorming format for example, can be used to

identify these implications. After the implications have been

discussed, the group can prioritize them and identify the most

important ones. An alternative method, the Delphi process, could

be used to determine priorities.

At this stage your organization will need to make a decision

concerning the new technology. The information may indicate that

the technology has not been sufficiently developed to warrant its

use at the present time. If this is the case, someone should

continue to monitor its development if there appears , be some

potential application. If the information analyzed indicates

that the new technology has potential value, but more data is

needed before a decision to implement can be made, you will need

to actively seek more data. A more active process of contacting

people who i.re using the technology can be implemented. This

c9m1d involve contacting researchers, universities and companies

67



experimenting with the t,chnology; and attending technical

conferences. Another approach would be to purchase the

technology and experiment with it.

Other approaches that can be used are simulations and

scenarios on the applications of the technology. The simulations

could be done on computer. Another process that can be used

effectively when the technology involves organizations and

production systems is role playing. In role playing the

information collected in previous steps can be used to define the

new system, identify the roles of people in the system, and

describe the outputs of the system. Individuals in your

organization can then play these roles and determine if the

system will be effective, efficient and worth adopting.

Experience gained through the role playing can also be used to

identify the types of competencies people have to have to manage

and operate the new system and the types of changes that will be

necessary in the organization.

In almost all of these situations it will be difficult to

totally quantify the results. This is where the small group

discussion and consensus format is valuable. The group should

review the data available and consider the outcomes of inaction,

doing nothing, and the potential outcomes of changing to the new

technology and/or systems.

Facilitating Change

Frequently individuals and organizations are resistant to

change. A variety of factors may cause this. People may not
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perceive a need to change and thus do not want to invest extra

time and effort. In other instances, change may threaten their

security. Organizations often do not encourage and reinforce

change, as a result, people are reluctant to change.

Wnether intentional or not, many organizations are not

designed to facilitate change. Innovation is not encouraged or

reinforced. The systems and procedures used in many

organizations make it difficult and time consuming to change. In

other organizations communication channels are long and cluttered

with obstacles.

Fortunately, a number of innovative and effective

organizations exist in our country. Peters and Waterman (1982)

studied sixiy-two companies that were selected based on their

high levels profitability and innovativeness. The following

characteristics were common to these companies.

1. Action was encouraged. Employees were encouraged to develop

solutions to problems and design new products rather than

bouncing a problem from one committee to another or one level to

another in the company without any result and action.

2. These companies stayed in close touch with their customers

and kept informed of their needs and preferences.

3. Small companies were formed within the corporation to

encourage independent thinking and to promote entrepreneurship.

4. All of the companies had a great concern for their people.

They worked to make them feel that they were a part of the
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organization and that their contributions were important.

5. Managers and administrators in effective organizations have

hands-on experiences with the organization's essential

activities.

6. Effective organizations focus on what they know best.

7. A flat organizational structure is used. There is a focus

on teamwork and a minimum of administrative levels.

8. The organizational climate encourages dedication to the

primary values of the organization, but innovation and deviations

from these values are also excepted.

Modelina

Richard Walton commented that innovation cannot be effective

unless it is guided by a vision manifest in a model. A model is

a general concept of the future organization and evolves from an

understanding of the limitations of traditional organizations and

experimentation with alternatives (1985, p.15). Walton noted

that three processes were important to innovation: (1) process-

sponsorships, (2) consensus, and (3) information. The first

process, innovation, requires someone to champion or sponsor the

concept or new approach. There is a need to establish the fact

that the organization needs to change. The second, consensus,

involves gaining the agreement of the various groups and people

involved in the systems that will be effected by the change. The

third process, the transfer of information, facilitates the

development of sponsorship, consensus and construction of an

effective model. People in an organization need to know what
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their competitors are doing, the new technologies that are

available and how new systems c,Iln be implemented.

Factors Influencing Change

Studies of the change process and organizations that have

been innovative provide insights on factors that influence

change.

1. Information and Awareness. The individuals and units that

will be influenced by change need to be kept informed of the need

for change and the potential responses to this need.

2. Team Work. The individuals who will be involved in the

change process and affected by it, must be a part of the planning

process and fully participate in the activities initiated to

create the desired change.

3. Effective communication System. Innovation and change are

facilitated by effective communications throughout the

organization and across levels in it.

4. Rewards and Reinforcement. The organization must encourage

innovation and change through its system of rewards.

5. Organizational Structure and Procedures. The change

approval process within an organization must be simple enough to

permit the survival of innovative ideas and approaches.

6. Make the Lhange Process Fun and Interesting. People are

much more likely to participate in activities that they find to

be interesting and fun.

Information and Awarene s.

People are reluctant to become involved in an activity or
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project unless they have sufficient information about it. They

want to know why the activity is needed, how it will be

conducted, and the value of the potential outcomes. Several

information scanning and activities were described previously in

this section. Involvement in these activities will help to keep

people informed. They also need to receive adequate information

on what is happening in their organization.

Team Work.

The team work concept builds on the first change principle.

By being involved, members of an organization will develop a more

personalized knowledge of the innovation, their role in it, and

the overall goals. Peters and Waterman commented that "those who

implement the plans must make the plans (1982, p.31)." Walton

(1987) rccommended that the people who would be effected by

change should develop the change model. Participating in a team

also expands individual's perception of the importance of the

innovation and his/her role in it. They also have a better idea

of the types of commitments that others are making to the process

and as a result develop more commitment to the overall plan.

Effective Communication.

An effective communication system which involves all levels

of an organization keeps its members well informed and builds

trust. An effective communication system also provides timely

responses to questions and requests that are developed by team

members. This permits planning and implementation of the change

process to progress on an orderly schedule.

72

S2



Rewards and Reinforcements.

Appropriate rewards need to be available to recognize and

reinforce innovative behavior. This also means that people who

try new approaches and systems must be able to fail without being

punished. A wide range of rewards can be used. These range from

a simple process of recognizing those who have worked or

participated in an innovative project to more complex reward

systems that permit people to spin out their won projects or

departments. First hand access to the latest information,

opportunities to attend conferences and conventions, the changes

to expand one's skills and the opportunity to manage one's time

are also reirCorcing. An effective team leader will identify the

actions and conditions that reward and reinforce team members and

use these effectively. Before leaving the reward section, it is

also appropriate to comment that people should not be rewarded

and recognized for maintaining the status quo if innovatiun is

desired.

OrganizatiglaljiLulgturm.

The organizational structure, policies and procedures can

facilitate or be a deterrent innovation. In one company in which

the researchers worked, it took more than a year to have a

product change order processed and approved. Although the

employees in this unit were actively changing procecses and

characteristics of the product to make it better meet the needs

of its customers, they seldom if ever filed a change order. It

took so long to process and the procedure was so difficult that
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they did not feel that it was worth their time. Fortunately the

company has a relatively stable work force and has developed a

reputation for high quality products and services. However, the

product being produces is not quite same one that is described in

the design specs. People work harder and are more innovative

when the process is fun.

During the High-Technology Training Model Project, staff

members worked with educators in secondary and postsecondary

school systems and industrial trainers in area companies. These

experiences identified several potential problem areas when

different types of institutions worked together. The differences

in the cultures of the several organizations posed some problems;

however, the positive outcomes of the interactions greatly

exceeded the magnitude of the problems encountered. All of the

participants learned and grew from the experience. Some of the

major cultural differences are discussed in the following

paragraphs.

The philosophies of organizations vary. The types of goals

and emphasis placed on them are obviously different from

education to business and industry. However, even across

educational organizations there is a difference. In addition,

there are differences in the types of strategies and activities

that can be used to accomplish these goals. It is important that

these differences and commonalties be discussed as organizations

initiate a cooperative venture. Once these have been identified,

participants will have a better understanding of how each
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organization operates and where there may be potential conflicts.

The reward systems in organizations also vary. In a

company, people are reinforced for developing more efficient

production systems and producing products that satisfy customers

needs and interests. University professors are rewarded for

research conducted and publications. When these two reward

systems interacted, we found that people in business and industry

were interested in immediate improvements in their production

systems and products. They were not concerned about

documentation and reports. On the other hand, university staff

members were concerned about adequate research designs,

appropriate methodology and rigorous research reports. It is

obvious that people from the two organizations need to clarify

their needs, interests and approaches.

Another organizational condition that causes problems are

the work schedules of organizations, companies work on a year

around basis with some interlopes in production depending upon

demand in the consumer sector. When possible, a company would

like to make its changes during a lull or relatively slow period.

collevs and universities work around the typical class schedule

which runs from approximately the first of September through the

middle of May. There are times during the school year when it is

difficult for faculty members to be away from their classrooms

and offices. Also, often faculty members have other pr sects and

activities scheduled for break periods and the summer. The

scheduling of cooperative projects needs to be carefully done to
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take into account the typical schedule of each participant.

If these differences are recognized up front, it is much

easier to establish a good working relationship. Time must be

given to developing an effective working relationship.
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Needs Assessment

Introduction

This module discusses the role of the needs assessment

process in developing and revising courses, programs and

services. Several needs assessment techniques are listed and

references given. Procedures for using these techniques are not

defined since they are readily available in reference books and

manuals.

Purpose

The goal of this module is to describe the general functions

of and identify alternative ways to conduct a needs assessment.

02iggtiYgg.

The objectives of this module are to:

1. Definc "need".

2. Describe the role of the needs assessment process in

developing training and educational programs.

3. Identify alternative techniques that can be used to complete

needs assessments.

Needs Assessment

Deftnition of Need

A need is the difference between what is and what should be

or what_ollght to be. For example, if technicians can read at the

eighth grade level but the technical manuals used in their work

are written at the twelfth grade level, there is a need to

improve the reading level of these people. The area cf. need is

identified by the types of technical literature that has to be
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read and the extent of need is determined by the difference

between the technicians' current reading level and the level at

which they must read.

A needs assessment is used when one wants to design and

implement relevant programs and services. The needs assessment

process provides information on the client's or customer's needs,

interests, and/or desires.

Needs can be identified in several ways. One approach is to

do as described in the example above, contrast the difference

between the level at which people are performing and the level at

which they must pe.ciolm. In order to do this you must have a

clear prescription of the competency level that is required and a

valid measure of performance in relation to this standard or

level. The organization may already have a set of standards or

the envision process described in the envision section can be

used to establish the level at which people must perform. As

mentioned in that section, a vision can be established by

selecting an exi ing model or creating a new one. An existing

model can be used when an organization wants to implement a

proven system or technology. For example, an organization that

decides to implement a total quality program can select one of

several programs that have been effectively used by other

companies and organizations. When an innovative or leading edge

system is to be implemented, the organization will need to

develop its own model. In either case, an effective model will

identify what should be.
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After the target or required performance level has been

identified, this level can be compared with the existing level to

determine the type and extent of need. This process works

effectively and efficiently in situations where the target levels

can be specified in quantative terms. In some situations it is

not possible to do this. Thus, some alternative methods for

identifying needs are required.

Another approach to identifying needs is to ask people who

are involved in the need area to estimate the extent and type of

need. To illustrate this, consider people who are working in

their first assignments as teachers. They are involved in a new

set of experiences and challenges. In most instances, they have

not been completely prepared for all of the situations they

encounter. If surveyed, they can provide considerable feedback

on the types of competencies they need to develop. This process

has been successfully used in a number of situations by our

Center to identify the competencies needed and the types of

education or training required. This process can also be used to

identify other types of needs, such as equipment, services, and

facilities.

Another way to identify needs is to review the information

on problems and mistakes made in an organization. If problems

and mistakes are summarized and analyzed, it is possible to

identify reoccurring patterns. Pareto Charts are used by some

companies to identify the problems that are most common and

costly. A Pareto Chart is a graphic summary of the frequency
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and/or cost of specific types of problems experienced in an

organization. The Pareto Chart can be reviewed to identify the

most common problems. Once this is done, other techniques can be

used to determine the causes of the problems. In this situation

the need becomes the actions or the competencies required to

eliminate the problems.

In actual practice it may be necessary to use two or more of

these techniques in combination. For example, the Pareto Chart

could be used to identify the most critical problem or problems.

These problems could then be analyzed to isolate the major cause

or causes. Once this had been accomplished a quantative or

qualitative analysis could be done to identify specific education

and training needs.

Needs Assessment Techniaues

Several needs assessment techniques are presented in Table

1. The type of needs assessment, its typical applications, and a

source for further information are included in the table.

Figure 1: Techniques Used in Needs Assesment

Technique/Description Applications References

A. Techniques for Identifying Problems

Focus Group

Group interview process that Very useful for Morgan
is guided by questions asked acquiring data on (1988)
by the interviewer. individuals'
Interactions between group perceptions, problems
members are an important and needs.
part of the process.
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Effective process to encourage
participation in groups
composed of people with diverse
backgrounds and experience.
Easy to use and usually is
productive.

Delphi

Technique utilized to gain
consensus and develop
projections of future events.
A panel of experts is
surveyed to generate the
projections.

Nirstr'ms Analysis

Process used to identify
the inputs, processes,
outputs, environmental
factors and the inter-
actions that are involved
in accomplishing a goal.

Can be used with Moore
employers, (1987)
employees, teachers,
students and/or
parents to identify
needs and prioritize
them.

Could be used to Nelson
project what a (1989)
job or organization
will be like at some
point in the future.
Can also be employed
to identify and obtain
consensus on current
needs as perceived by
a panel of experts.

Used when several Halfin and
factors interact Nelson
to influence an (1987)
outcome.

B. Techniaues for Identifying Causes

Pareto Chart

A Pareto chart graphically
identifies the relative
magnitude of the six or
seven most common problems
that occur in a product,
service or orcanization.

Cause-Effect DiagrAm

"Fishbone Chart" is one type.
Usually the problem effect
being studied is placed on
the right-side of the
diagram. An arrow is drawn
to the problem. This is the
cause side of the problem.
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Could be utilized Ishikawa
to identify the (1976,
most critical 42-50)
problem(s).

The procedure Ishikawa
facilitates (19761
breaking a problem 18-28)
apart and identify-
ing potential causes.
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Branches are placed on the
arrow to indicate potential
causes.

C. Techniques for Identifying Tasks and_g2mialltes

DACUM

Technique that employs a panel
of supervisors and employees
to identify the tasks required
to perform a job. The panel
also arranges and sequences
related tasks in horizontal
arrays called "bands."

Task Analysis

Procedure used to identify
tasks, their importance,
and the level of proficiency
required. Interview and/or
survey procedures are used
to gather the data.

D.

Relativqly quick Halfin and
way to identify Nelson
the tasks and (1977)
level of proficiency
required to do a
specific job. Works
effectively when job
content is relatively
stable.

Used to identify Zemke and
the tasks and Kramlinger
competency levels (1985)
required for a
specific job. A
survey can be used
to acquire input from
a large number of
people. Works
effectively when job
content is relatively
stable.

Techniques for Identifying Individuals, Competencies

Testing and Assessment Processes

Performance measures, written
tests, interest inventories,
and other data gathering
techniques used to determine
knowledge, skill, ability,
interests, goals, etc.

Use to determine Tenopyr
the current or (1987)
"what is" level
of knowledge,
proficiency, or
interest.
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Summary

As mentioned in the opening section, need is the difference

between what should be and what is. Needs assessment techniques

are utilized tu identify the what should be, and what is. The

difference between the what is and what should be identifies the

type and level of rsed. in some situations it is not easy to

identify the what is and what should be. An alternative form of

needs assessment requests people to identify where there are

differences between what is and what should be and how critical

these needs are.

Several needs assessment techniques are identified in the

previous pages. These techniques can be used in a variety of

settings and situations. No doubt there are other valid

techniques as well. The researcher or program developer will

have to identify and select the most effective and efficient

technique for a given situation.

In some situations it may be necessary to use more than one

technique. For example, a Pareto Chart and analysis will

disclose the most critical problems but will not identify causes.

To do this, it may be necessary to use a Cause-Effect Diagram, or

do a systems analysis. If these techniques identify inadequate

or inappropriate employee competencies as one cause of the

problem, a task analysis or DACUM process would need to be used.
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PLANNING AND CONDUCTING A
STATEWIDE AND REGIONAL SURVEY
OF BUSINESSES AND INDUSTRIES

Introduction

This module describes the procedures and actions required to

plan and conduct a statewide or regional survey of businesses and

industries. In some instances, the reader is referred to other

modules, such as Selecting Appropriate Sampling Techniques that

are used in planning and conducting the survey. The body of this

module describes the steps and procedures needed to plan and

complete a mail survey. In some instances, additional details

have been included in appendices. Where this is done, the reader

will be referred to the appropriate appendix.

Purpose

The purpose of this module is to provide the information,

instructions, and procedures required to design and conduct an

effective statewide or regional survey of businesses and

industries.

Ob'ectives

The objectives of this module are:

1. Identify the situations in which a survey of businesses and

industries is an appropriate technique to acquire data.

2. Provide information and procedures that will allow the

reader to plan and conduct an effective statewide or regional

survey of businesses and industries.

3. Provide information and instructions on how to develop a

valid survey instrument.
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4. Describe how to select a valid sample.

5. Describe the advantages and disadvantages associated with

various survey procedures.

6. Suggest how to use the survey results.

Value of Statewide and Regional Surveys
of Business and Industry

The purpose of a statewide or regional survey of business

and industry is to obtain pertinent input from employers and

employees for the improvement of educational programs and

services.

When administrators and program directors/managers need

information for program assessment, evaluation and decision

making, they usually go to the source. They go out into the

state or region they service to get information because that is

the best source for the required information. Although other

means of going to the source are available, a frequently used

approach is the use of a mailed survey instrument or

questionnaire. Surveys are a primary source of information.

While surveys provide timely information in response to specific

research questions, they are costly and provide less control.

The administrator or manager conducting the survey is dependent

upon the respondent's ability and willingness to provide accurate

information.

If there is any intent to infer anything about the

population from the data derived from the collected survey

information, appropriate sampling techniques (see sampling
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module: Selecting Appropriate Sampling Techniques), mui.lt be

used.

Planning ana_gmdligting_a_gtatawidg
or Re lo al Surve of Business and Industries

The starting point in the development of a statewide or

regional survey of businesses and industries is to identify the

objectives for the study. The best way to do this is to

determine the types of information needed to make the curriculum,

instructional, and general program decisions being addressed.

This information can be obtained by asking teachers,

administrators, school board members, advisory group members, and

others concerned with your school system what information they

need to have. This can be accomplished by interviewing samples

of these people or by using focus-group sessions. The focus-

group technique is described in the module, Working With Small

Groups. Another useful technique is to record the information

needed as you do program and curliculum revisions.

There are three basic techniques for conducting surveys:

(1)mail, (2)telephone, and (3)interview. Each of these

techniques has its inherent strengths and weaknesses as an

information-gathering process. The criteria for the selection of

one of these information-gathering techniques over another are

the type and amount of data desired, and the cost of the

information-gathering process. This module will be limited to

mail and telephone surveys. For the purpose of this High-

Technology Training Model Handbook, interviews will be addressed

separately since they can serve very specific objectives directed
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at the interviewers.

The administrator/manager conducting the survey may wish to

get hard data or knowledge from the respondents. An example

might include the number of employees by occupation, products

produced or services provided, production techniques, and

specific processes (production and/or information handling) used.

The statewide survey of businesses and industries conducted as

part of the High-Technology Training Model Project addressed such

topics as the types of business, the organizational structure

(single site or multiple site), and the number of employees.

Attitudinal or soft/abstract data is a second type of meaningful

informEtion that includes the interest, opinion, and feelings of

the respondents.

A third kind of data is behavioral, and would include past,

present, and intended behavior. Again, the High Technology

Training Model Project's statewide business and industry survay

sought to get the respondents' opinions as to the annual

frequency with which specific areas of high-technology oriented

training were provided and the types et assistance or help they

could use in planning, conducting and managing their

training/educational programs.

The final major type of data or information sought in

surveys, referred to as demogrAphigg, includes characteristics of

the respondents which can be used to tie the collected

information to the general population.
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Mail Surveys

Among the most widely used information-collection

techniques, mail surveys are relatively low cost and can be self-

administered. Appendix A is the questionnaire used for the

statewide survey of businesses and industries conducted as part

of the High-Technology Training Model Project.

Advantages

Although the time required to collect data makes mail

surveys less desirable for specific applications, they do have

matched advantages.

1. Mail surveys provide the respondent a high degree of

anonymity which may be necessary for the collection of

potentially embarrassing or sensitive information.

2. Geographic dispersion and/or the accessibility of the

information sources may require the use of mailed survey

questionnaires.

3. Mail surveys are generally cheaper than telephone or

personal interviews.

Ouestionnaire Construction

The construction of the survey form or questionnaire is much

more critical for mail surveys than telephone interviews. Once

printed and mailed, the questionnaire must clearly convey to each

respondent what each question really means. In a questionLaire

which provides structured responses (multiple choice or scaled

ratings) as apposed to space for open-ended responses, the

provided choices should encompass all possible answers to reflect
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the respondent's response without ambiguity.

With no simple rules that assure the development of a good

questionnaire, Fay and Wallace (1987) identify the following 11

problem areas frequently associated with mail surveys.

Consideration and awareness of these problems should help one

avoid developing or using a problemed questionnaire.

1. Vocabulary. The vocabulary used must be appropriate for

the target audience. The emphasis should be simpler, more

explicit terms as opposed to difficult ones. Acronyms and

technical terms should be avoided.

2. Predictable Ouestions. Avoid asking specifically worded

questions to which you can predict the respondent's answer or

which can be answered as Yes or No. Such questions do not

provide meaningful information.

3. Unanswerable Ouestions. Questions the respondents could not

be expected to have the knowledge to answered. You could ask

manufacturing firms in general terms the dollar value of their

annual production of "X" product but it may be inappropriate to

ask what percentage of the total state production of "X" product

their firm produces.

4. Multiple Ouestions. Don't ask respondents two or more

questions in a single sentence. Each question asked must be

limited to one item or concept.

5. Ambiguous Terminology. If one asked an employer how

satisfied they are with graduates from their institution the

question is ambiguous. Is the question referring to their
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current performance, entry level knowledge, work ethics, specific

technical skills, or is the question referring to the time

required for them to reach the required performance levels.

6. Sufficient Space. If respondents are asked to express their

opinion in response to open-ended questions, it would be

inappropriate to only give space for a few words. This also

holds true for multiple choice questions when no space is

provided after the choice of other Lplease specifxl.

7. Nonbipolar Adjectives. Bipelar adjectives are often used

when it is desirable to have respondents describe products or

attitudes; for example "Overall how would you rate the

satisfaction your job provides? No satisfaction . . . Totally

satisfying." The problem arises when the adjectives used, which

are to represent opposite ends of the spectrum are not clearly

related. If fun was substituted for no satisfaction, the

respondent can not provide a reliable response.

8. Poor Choice Sets for Structured Answers. A variety of

shortcomings are possible in the answer sets used to develop a

questionnaire:

a. Omission of the choice other or don't know is a

frequent failure.

b. Inclusive sets must exhaust all possibilities while

preventing multiple selections. For example; respondents were

asked to indicate the number of employees with the following sets

5-20 employees, 21-50 employees, 50-99 employees, and 100 or more

employees; respondents would not have been allowed to answer less
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than five employees, and a respondent with exactly 50 employees

could be in either of two categories (21-50 or 50-99).

9. Improper Forced Choice: A frequent approach in

questionnaire development is to force respondents to choose one

alternative in a study of job training requirements (i.e., there

are apprenticeship, associate degree, and certification

requirements). A properly developed questionnaire should also

provide the respondents the probability of identifying a job

requirement category of None or Other (Specify).

10. Asr.umptions about Respondents. Asking "Which of the

following skills should be stressed for our graduates?" makes

the assumption that the respondents wants graduates with specific

skills. A "None" or "Other (Specify)" category should be

provided.

11. The Interesting_Ouestion. One of the greatest failing of

those who develop questionnaires is the asking of the interesting

but unneeded questions. If such demographic question such as the

age or political preference of the respondent is an essential

element, it should be asked. Fay and Wallace, (1987) suggest an

acid test. Layout the intended use to be made for each piece of

data to be collected. If this can not be easily done, one should

consider dropping the question.

Response

Even though the low cost of mailed surveys is an advantage,

the response rates are typically low. It is statistically

important to do everything possible to increase the response rate
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to preclude the possibility of missing data. We note in passing

some of the devices used, wit: varying degrees of success in an

effort to increase the response rate. There are no guarantees

but one might consider one or all of the following guidelines

based on Fay and Wallace (1987).

1. Preliminary Letter. Use of a preliminary letter stressing

the importance of the survey, benefits, and detailing intended

use to which the information will be put.

2. aponsorship. Presumably t'ie neutrality of the sponsor may

legitimatize the request for information.

3. Cover Letter. The questionnaire itself should be

accompanied by a cover lett3r briefly describing the

questionnaire and the importance of response. The cover letter

must contain any administrative instructions and assurances which

are necessary. It, ms normally included would direct the

respondent to use the stamped, self-address envelope provided;

and assurance of anonymity.

4. Mail_Type. The manner in which the mail is used, the mail

type, may be a critical element. Are stamps or metered mail to

be used? Will the envelopes have typed addresses or will stick-

on labels be used?

5. Rewards. Many market survey experts inclose a small amount

of cash 4#.25 to #1.00 with the questionnaires. When the results

may be of interest to the respondents, such an offering may

increase response rates.

6. Anonymity. The sensitivity of the information requested
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will dilute the irp,-tance. Anonymity must be guaranteed unless

permission is re( lesiad and obtained to disclose any informatiJn

on individual respondents.

7. Format. Neatness, clarity, and ease of completing are

important. Fay and Wallace point oqt that content and not form

seems to be the key factor.

8. Structure of Content. Generally the key appears to be;

(a)initially grab interest, (b)initialll avoid sensitive or

difficult questions, and (c)ask for demographics last.

9. The style of questions is reported to affect response rate

when the questions come up against respondent bias.

Follow-Up of Non-Respondents

Mail Follow-Up.

One cannot be content with a single mailing to

respondents. If respondents put the questionnaire aside, a

reminder in the form of a second letter asking for cooperation is

usually sufficient. It is possible that the original

questionnaire was never received. It might be appropriate

therefore to include a questionnaire if a second follow-up letter

is necessary. If copies of the questionnaire are included in a

follow-up mailing, one runs the risk of having some respondents

sending in two or more copies of the questionnaire. To preclude

svqh a problfols, some researchers code questionnaires. The

procedure used with the surv2ys conducted as part of thi High-

Technology Training Module Projects included the use of different

box numbers in the return address. While it may be pos$ible to
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identify individual respondents, there was no motivation to do

SO.

Telephonic Follow-Up of Non-Respondents.

If the regular follow-up procedures of non-respondents does

not net a high enough return rate--usually 70 percent or higher--

at some point it may be more productive to select a random sample

of non-respondents and try to contact them by phone. If there iG

a time constraint, or if it will be extremely costly to contact

these non-respondents by phone, a smaller sample could be used.

The original survey should provide the base set of questions used

in the telephone survey. It may be necessary to reduce this set

of questions in order to make it fit within the length of time

that is app-opriate for a telephone interview (10-15 minutes).

If that is the case, select the most critical questions.

Information from the telephone interviews should be processed

separately. This will allow you to contrast the results from the

follow-up of non-respondents with the results from those who

completed their mail surveys. If the results are similar, you

can generalize your results to the entire population surveyed.

If they are significantly different, you will need to adjust the

outcomes in order to make them reflect the characteristics and

feelings of the entire population.

Appendix B is a copy of the questionnaire used for the

telephone follow-up of non-respondents as part of the High-

Technology Training Model Project's statewide survey of

businesses and industries.
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Telephone Survey

The popularity of telephone surveys has increased with the

with the lower relative cost and increased distribution of

services made available with WATTS lines.

The interaction afforded between the interviewer and the

interviewee provide marked advantages. First, the speed with

which data may be gathered; second, flecibility; third, improved

response rate for sensitive questions; fourth, the timing and

sequencing of questions can be controlled, and fifth,

clarification of responses can be obtained.

Ouestionnaire Construction

The telephone questionnaire, as in the case of the mail

survey, must be pretested. Any problem that arises during the

pretest or the actual telephone survey itself, can be used to

refine the remaining interviews. Such modification should be

well documented to facilitate their discussion in reporting the

results.

conduct of the Survey

The interviewers must be well trained to conduct the

interview. The interviewer nust bc polite, intelligible, and

neutral to the survey topics. J.nterviewers can be easily

monitored by supervisors. A number of references are available

to assist in the preparation and conduct of telephone surveys.



Data Analysis

Editing

Before analysis of the data received in the survey can

begin, it must be edited and entered. As Fay and Wallace (1987)

noted, no matter how well the questionnaire is laid out, or how

clear the instructions, some unexplainable results will be

received. Rules must be established in the early planning

concerning three groups of probiem responses; (a)returned

questionnaires with missing data, or unanswered questions,

(b)returned questionnaires with obviously incorrect, or

nonsensical responses, and (c)open-ended responses. A major set

of rules (or protocols) must be developed which will guide the

coding of responses if a statistical analysis is planned.

Entered Data

The data analysis to be used must be based on the study's

objectives. In some instances, the study's objectives will

require comparisons. For example, an objective concerned with

identifying responses by industry/business type will require a

breakout by industry. Statistically, this is referred to as

cross-tabulating. This will require pre-planned coding for data

entry and processing. Many statistical prograns are available

for data analysis with this capacity. The following two points

should be considered.

1. Individuals responsible for data analysis must ensure that

the available software to be used will have the required

capacity.
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2. The Oata analyst should also be asked to jointly review the

printouts.

Analysis of Data

A basic statistics book should be consulted for more indepth

information on these statistics and to explore a wide variety of

additional statistics available. One should consider consult

with a person who specializes in statistical analysis. This

individual can quickly suggest the appropriate types of

statistics and statistical analyses that would be appropriate for

your objectives. The statistical analyses used should be

understood by your audience and appropriate for the data to be

analyzed. It may be necessary for you to have more sophisticated

analyses run to address specific objectives of the survey.

Appendix C provides a brief explanation of the basir; types

of statistics which may be appropriate for explaining the various

types of data collected in your study. Statistics explained

include the mean, median, made, range, and standard devia,ion.

Write Report

Two major factors need to be considered when developing the

report or reports from the business and industry survey. First,

what are the characteristis and information needs of the

audience(s) that will receive the report? Second, what are the

objectives or purpose for undertaking the business and industry

survey?

In most situations, there will be several audiences that

will have an interest in the survey results. Administrators,
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teachers, advisory committee members, local students, and state

and regional educational agencies are typical audiences for a

business and industry survey. There is probably a core of

information that will be of interest to most, if not all, of the

audiences. Also, there will be some pieces of information that

will have special value to specific groups. Before writing any

reports, it would be a good idea to look at each of the potential

audiences and identify their primary interests and the types of

information they can process most readily. After this is done, a

specific audience can be selected and the report writing can be

initiated.

Many audiences are concerned about the outcomes of the study

and are not as interested in the details on how the study was

conducted. For these audiences, report the major outcomes first.

Place those items of greatest interest first in the report.

Write in a conversational style. A paragraph or aio at the end

of the report can be devoted to some of the major details of how

the survey was conducted and who was involved in the survey.

You will probably need to do a more formal report of the

results also. The formal report should contain the following

sections: (a) Cover Page, (b, Abstract, (c) Table of Contents,

(d) Part I - Purpose and Objectives, (e) Part II - Rsview of

Previous Research, (f) Part III - Survey Methodology, (g) Part IV

- Findings (Results), (h) Part V - Conclusions and

Recommendations, (i) References and (j) Appendices.
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Disseminate Results

Dissemination of the results should be made to groupr and

individuals who could benefit by learning more about the results

of the survey. Where possible, presentations should be made to

interested groups. Visual aids that present key results are also

helpful. A brief handout that contains the major results

presented provides an effective supplement to the presentation.

(See Appendix D for sample visuals). Be sure to share the

results with teachers, counselors and administrators. Also, some

of the results may be relevant to current students. Use your

creativity to identify dissemination strategies that will

effectively reach people who need to know about your programs.

Do not be afraid to try something different.

Implement Changes

One of the most effective ways of implementing change is to

involve the people who will need to change and make changes in

the process of identifying what modifications need to be made in

existing courses, programs and services.

Careful attention should be given to the factors and

conditions that motivate change. Behaviors that are critical to

the change process need to be reinforced. For instance, interest

in changing technology could be reinforced with travel funds to

visit area industries that are implementing new technology,

attend conferences that present new technology, and/or visit

school programs that have developed new curriculums.

After your staff has had an opportunity to review the
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results of the business and industry survey, they should be

involved in discussion groups to identify needs and priorities.

Once this has been completed, they can help establish objectives

and select strategies to accomplish these objectives.

Resources are also al important part of change. Many good

ideas for new programs have been stymied by the lack of resources

to implement them. Additional funding is helpful; however,

expanding access to community resources can facilitate change. A

variety of businesses, industries, and individual talents can be

tapped with little or no cost. Talk with local business and

industry people to determine how they will help your school.

Often the plan for change gets hung up with the barriers.

It is important to identify the objectives, where you need to be,

for your programs. After this has been done, brainstorm ways to

achieve those goals. Do not let the barriers or problems

interfere with the brainstorming process. They can always be

factored into your planning later.
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CVTAE
CENTER FOR VOCATIONAL, rEctiNICAL ANI) Al.:: )_ .A i ION

715-232-1382

July 27, 1989

Dear Colleague:

UNIVERSI TY OF WISCONSIN

OUT
MENOMONIE WISCONSIN 5 47 5 1

As of this date we have not received your Business/Industry Training
Survey. Enclosed we have included another copy of this survey, your
experiences and perceptions will provide valuable input into our
research project. Please take ten minutes of your time to complete
the survey and return it to us by August 7, 1989.

New technology skills and competencies in our work force have created
a need for improved educational and training programs at all levels.
Information on the types of training you and your company are
currently doing and planning for will be very helpful in identifying
new content for post-secondary and secondary education programs. your
responses will also help to identify areas in which Wisconsin's
vocational-technical colleges and universities can help meet your
training needs. The survey also provides an opportunity for you to
identify the types of assistance that would be helpful to you in
providing training for your workers and any training related problems
your company may be experiencing.

The results of this survey will be used in developing a training
system model that focuses on helping companies identify their training
needs and determining the new competencies which should be included in
post-secondary and secondary educational programs.

All responses will be kept anonymous. Responses will be analyzed by
computer and summary tables prepared for our reports.

If you would like to have a copy of the results of this survey and
more information on the High-Tech Project, there is space for you to
place your name and address at the end of the survey instrument, or
you may send your name and address in a separate lettsr.

Your participation in this research effort is sincerely appreciated.

Sincerely yours,

Orville Nelson, Director
High-Tech Training Project
C4TAE, UW-Stout
218 Applied Arts Building
Menomonie, WI 54751

Tim Mero, Research Associate
High-Tech Training Project
CVTAE, UW-Stout
218 Applied Arts Building
Menomonie, "T 54751
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CVTAE/UW-STOUT BUSINESS/INDUSTRY TRAINING SURVEY 5/89
7321

Please answer the following questions and statements as they relate to your companies'
training activities and needs.

1-36. A list of training areas or topics is gimn below. Please review each area and
indicate how frequently training was provided for your employees during the past two
years. Circle your answer. Leave column 6 blank at this time.

FREQUENCY OF TRAINING
1 - No Training
2 - No Regular Schedule
3 - Annually
4 - Monthly/Quarterly
5 - Continuously

= NONE
= NRS
. AN

= M/Q
c

FREQUENCY OF TRAINING

AREA OF TRAINING NONE NRS AN M/Q C

1-2. Quality (Quality Mgmt., SPC, etc)

3-4. Participatory Management (Self Managini Teams)

5-6. Problem Solving/Decision Making/Thinking Skills

7-8. International Marketing/Global Market Place

9-10. Automated Manufacturing (CAM, Robotics, etc)

11-12. Computer Assisted Design (CAD)

13-14. Electronics

!,5-16. Flexible Mfg. Cells/ Group Technology/JIT/etc

17-18. Other Specific Technical Training

19-20. Basic Literacy (Reading, Math, Communications)

21-2z. Train The Trainer

23-24.'Career Planning/Human Resource Development

25-26. Human Relations Skills

27-28. Computer Usage

29-30. Artificial Intelligence

31-32. Automated Office Systems

33-34. Other (List)

35-36. Other (List)

1 2 3 4 5 6

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5 OW,

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 3

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

. 1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

,

1 2 3 4 5

1 2 3 4 5

37. Please go back and place a check mark (0 in column 6 after each area/topic in
/1\which you plan to offer training in the next twelve months.
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38-44. What type(s) of help could you use for planning, conducting and managing your

training/educational program? Check all that apply.

(38). Needs Assessment (Identify Training Needs)

(39). Designing And Developing Training Materials

(40). Planning Training Courses

(41). Identifying Qualified Instructors For Our Training Courses

(42). Assistance With Conducting and Managing Training Courses.

(43). Evaluating rhe Effects And Outcomes Of Our Training Courses

(44). Other

45. What Other Needs Or Problems Do You Have Related To Training?

46. Type of Business (Check One): 47. If you are a Training Director/Human
Resources Director or other individual
designated as responsible for training,
please check your appropriate title below

(Only one check):

(1) Agriculture, Mining, Energy,

Construction
(2) Broadcasting, Publishing,

Advertising
(3) Finance, Insurance, Banking,

Real Estate
(4) Health, Medical Services

(5) Hotel, Restaurant
(6) Marufacturing

(7) Retail, Wholesale
(8) Transportation, Utilities,

Communications
(9) Other (Please Specify):

48. Organizational Structure:

(1) Single location business

(2) Multiple location business
(Within WI only)

(3) Multiple location business
(Some sites outside of WI)

(1) Training Director

(2) Human Resources Directlr

(3) Personnel Director

(4) Other (Please specify):

(5) We do not have anyone designated
as being responsible for training

49. Number of Employees (WI only):

(1) 1 19

(2) 20 - 99

(3) 100 - 499

(4) 500+

If you would like a copy of the results of this survey study,

your name and address in the space below:

Name Title

please indicate this and print

Address City State Zip

Please return the survey in the enclosed envelope. Thank you for your time and input.

Orville Nelson, Director
High Tech Training Project

CVTAE, UW-Stout
218 Applied Arts Building

Menomonie, WI 54751

(715) 232-1362
1
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21



APPENDIX B

Questionnaire, Telephone Follow-Up of

Non-Respondents
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CVTAE UW-STOUT BUSINESS INDUSTRY TRAINING SURVEY 9/89

Two copies of a survey were mailed to your business/firm, one during June and the

other during August. Since ve did not receive your response, may I have a few rinutes
of your time?

This survey is part of research being conducted to identify competencies where
emphasis must be placed in the secondary and postsecondary 5chools to prepare
individuals with tl:e competencies needed by business and industry.

I have five general questions I would like to ask concerning the training conducted
by your business or firm.

1. Was training provided to employees during the past year?

yes no

2. In what areas or on what topics was the training provided?

3. What was the training frequency?

None No. Reg. Sch. Annual Mon/Qtrly . Continuously

4. In what area or topics do you plan to offer training within/during the next
twelve months?

I have four additional questions concerning your business or firm.

5. What type of business is it?

6. What is the Opropriate title for the individual designated as responsible for
training?

7. Organizational Structure:

(a) Single location business

(b) Multiple location business
(Within WI only)

(d) Multiple location business
(Some sites. outside of WI)

Firm Phone#

8. Number of Employees (WI only)

(a) 1 - 19

CO 20 - 99

(e) 100 - 499

(d) 500 - or more
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APPENDIX C

Basic Descriptive Statistics
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Basic Descriptive Statistics

Mean. The mean can be used to identify the typical response

on a scale that has equal response units. For instance, the

average number of employees would be an appropriate application

of the mean. If a likert type rating cicale format is used to

evaluate certain or services programs provided by your school

program, the average response would be a way of determining the

level of satisfaction with each Lharactoristic.

Median. Another measure of typical value is the median.

The median is the point at which one-half of the responses are

above and one-half of the responses are below. It can be used in

situations where the response intervals are not of equal value.

For example, the median level of education ,' mployees would be

an appropriate application of this stati., , when the survey

question asks for the highest degree or level completed.

Mode. The mode is the .hird statistic used to reflect

typical value. It is the response choice selected most

frequently. The mode is useful in situations where the responses

to a question are categorical and are on a continuum or scale.

For instance, the mode would be the appropriate statistical

measure for reporting the city, county, region, or area in which

most of your responding businesses or industries are located.

Range. In some instances it is desirable to report the

variability in the responses as well. The range is probably the

most commonly used measure of variability. The range of the

number of employees for example, may be as interesting as the
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average annual sales. People hear and see the ranges in

temperatures each day as they view the weather news on TV. They

also have an opportunity to experience the variations in

temperature during the day and thus have a sense of what this

variability means. The range is the difference between the

largest and the smallest values. To illustrate this, suppose

that the number of employees reported had a high value of 5,400

and low value of six employees. With a range in the number of

employees of 5,394, the indication is a wide range in the number

of employees for the businesses and industries in the sample.

Stand Deviation. Another measure of variability, the

standard deviation, is an indicator of the degree to which

individual values vary from the mean of the total set of values.

The standard deviation has a more complex formula than any of the

statistics mentioned so far. Typically it would be calculated by

computer. A standard deviation of zero indicates that there is

no variability, in other words, that all of the values are the

same. As values spread out from the mean, standard deviation

will become larger.
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Sample Presentation Visuals



In*

mi+

In*

muk

Agriculture, Mining, Energy, Construction 9%

Broadcasting, Publishing, Advertising 0%

Finance, Insurance, Banking, Real Estate 1%

Health, Medical Services 4%

Hotel, Restaurant 0%

Manufacturing 76%
Retail, Wholesale 6%

Transportation, Utilities, Communication 0%
Other 4%
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to

0

Fall 1989

Single Location Business

Multiple Locations (Some outside WI)

Multiple Locations (Within WI)

Omits

13

0% 10%20%30%40%50%60%

Sample of Non-respondents (nn=35)

Respondents (n=67)
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e

n = 67 Return 24% Fall 1989

Frequency of training they provided to employees during the
last two years, and training projected for the next 12 months

Mode I Dulling Past Two Years I1I477

Type of Training No
. .Trng

No
Regular
Training

Annually
Monthly/
Quarterly

iContn-
uously

During
Next 12
Months

Quality (Quality Mgmt., SPC, etc.) 1391 , 7% 6% 3691 459';

Particapatory Management (Self Managing Teams) 3991 259'; 109'; 49'; 1591 30%

Problem Solving/Decision Making/Thinking Skilh c 249'; 99'; 139'; 1891 379';

International Marketing/Global Market Place 8I91 49'; 491 39';

Automated Manufacturing (CAM, Robotics, etc.) 5791 27% 99' 491 199';

Computer Aided Design (CAD) 5891 279'; LIT 491 189';

Electronics 57% 249'. 49'; 7% 169';

Flexible Mfg. Cells/Group Technology /JIT/etc. 199'; 39'; 19'; 791 19%

Other Specfic Technical Training 2891 369 39'; 1 2191 289'

129Basic Literacy (Reading, Math, Comminications) 7091 16T 49'; 3%

Train The Trainei 5891 199'; 69' 69' 4% 1891

Career Planning/Human Resource Developmen' 5191 319'; 19'; 69' 49 15%

Human Relations Skills 27% c 9T 4T 10% 36%

Computer Usage 1691 4%.. 39'; 49'; 27% 31%

Artifical Intelligence 81% 79' 1T

16 Automated Office Systems 54% 259'; 39'. 9% 109'

INNS SIONINIUM
-.

11111111111111111111111111111 IA
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No One

Department Head, Supervisor

Training Director

Personnel Director

Omits /
0% 10% 20% 30% 40% 50% 60%

Sample of Non-respondents (nn=35)

Respondents (n=67)
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n - 67 Return 24% Fall 1989

Types of help respondents would use for
planning, conducting, and managing

Training/Education Program.

Designing & Developing 0--
Training Materials

Planning Training Courses
Needs Assessment

(Identify Training Needs)

Identifying Qualified instructors
for Training Courses

Evaluating the Effects & Outcomes
of Our Training Courses

Assistance With Conducting and
Managing Training Courses
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0%

25%

42%
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36%

34%

33%
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HIGH-TECHNOLOGY TRAINING
MODEL MODULE

Planning and Conducting an Interview
Survey of Representatives of,
Businesses and Industries

Developed as a part of the High-Technology
Training Model for Rural Based Business and

Industry, Technical colleges and Local and State
Educational Agencies under Grant No. V199A90151.

Prepared by:
J. Timothy Mero

Center for Vocational, Technical and
Adult Education, University of Wisconsin-Stout

Menomonie, WI 54751
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PLANNING AND CONDUCTING AN
INTERVIEW SURVEY OF

REPRESENTATIVES OF BUSINESSES AND INDUSTRIES

Introduction

This module describes the procedures and actions required to

plan and conduct an interview survey of repLasentatives of

businesses and industries. In some instances, the reader is

referred to other modules that should be used in planning and

conducting an interview. The body of this module describes the

procedures and considerations needed to plan and complete a

interview survey. In some instances, examples have been included

in appendices. Where this is done, the reader will be referred

to the appropriate appendix.

Purpose

The purpose of this module is to provide the information,

procedures and considerations required to design and conduct an

effective interview survey of representatives of businesses and

industries.

Objectives

The objectives of this module are:

1. Identify the situations in which an interview survey of

representatives of businesses and industries is an appropriate

technique to acquire data.

2. Provide procedures and considerations that will allow the

reader to plan and conduct an effective interview survey of

representatives of businesses and industries.

3. Provide information and instructions on how to develop a
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valid interview survey instrument.

4. Describe the advantages and disadvantages associated with

interview survey procedures.

5. Suggest how to use the survey results.

Value of Interview Surveys of
Representatives of Business and Industry

From an educational perspective, the purpose of a interview

survey of representatives of business and industry is to obtain

pertinent input from employers and employees for the improvement

of educational programs and services.

When administrators and program directors/managers need

information for program ar.%essment, evaluation and decision

making, they usually go to the source. One procedure frequently

used is to survey representatives of businesses and industries to

obtain information because they are the best available source tor

the required information. Surveys frequently serve as the

primary means of gathering the required information. While

surveys can provide timely information in response to specific

research questions, they can also be costly and frequently

provide less control. In each of the survey techniques, the

administrator or manager conducting the survey is dependent upon

the respondent's ability and willingness to provide accurate

information. Regardless of the type of survey used, the basic

purpose is to develop the necessary information upon which to

base decisions.

The interview survey is the survey technique of choice if

the gathering of information will be enhanced by its unique
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characteristics. Fay and Wallace (1987) point out that managers

make more use of personal interviews as a survey techniques than

is commonly thought. According to Fay and Wallace (1987), the

interview survey technique is well suited to handle: (a) lengthy

.1d/or complex subjects, and (b) were the data received might

suggest the need to pursue a more detailed, indepth line of

luestioning. The interaction which takes place during the

conduct of the interview along with the interviewer's ability to

respond to various stimuli frequently results in a richer set of

data than can be obtained using other survey techniques.

The intexview surveys of representatives of local businesses

and industries conducted by the educators participating in the

High-Technology Training Model Project was considered to be a key

element in the overall success of that project. Building on the

unique advantages of the interview survey technique, the

Amterview surveys afforded the opportunity and impetus for the

participating educators to: (a) become more familiar with the

extent to which local businesses and industries are adopting and

applying new, high-technologies, (b) assess the applicability of

their respective curriculums, and (c) identify changing skill and

competency requirements relative to new, high-technologies.

The interview survey of local businesses and industries by

the participating educato.,'s had specific value. First, it

facilitated the movement of the participants out of their

familiar, and very comfortable classroom, and out into the

unfamiliar, ever-changing world of work. Second, the required
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interviews encourage articulation between educators and

representatives from local businesses and industries. It is one

thiny to educate students and provide them a laundry list of

competencies from which they cAn draw at some future date. It is

quite a different thing for educators to have first hand

knowledge and be able to explain how the particular competencies

are being applied. Third, the development of an awareness among

the participants of the new, or high-technology in use within

their local area. Fourth, the identification of the new

technology applications anticipated over the next three to five

years. Fifth, the identification of the new, skills or

competencies employees will need, now and in the near future in

response to the adoption and application of new, high-

technologies. Sixth, the identification of additional entry-

level skills graduates from the interviewer's school will need.

The intent was to hav. the participating educators identify

additional competency needs for the purpose of curriculum

development. For the purposes of the High-Technology Training

Model Project, no attempt was made to differentiate between the

skills identified by secondary and postsecondary educators as

interviewers. The intent was to identify the skills and

competencies without attempting to discern at which educational

level they should be taught. The final value was determining the

level of involvement of local businesses and industries, and

schools.

If there is any intent to infer anything about the local
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business and industries based on the interview survey sample

population and the collected set of data, one must ensure that

the requisite sampling techniques are employed. The module

entitled: Selectim Appropriate Sampling Techniques and

qiniqj_/aj_idSDeterlarnpleaiz.es, provides a general discussion of

sampling techniques considered appropriate for the analysis of

the accumulated data for the purpose of up-dating currit'ulum.

Planning and Conductillg An_Interview
SurveY_of Representative: of Local

Businesses and Industries

There are three basic techniques for conducting surveys:

(1) mail, (2) telephone, and (3) interview. Each of these

techniques has its inherent strengths and weaknesses as an

information-gathering process. Criteria for the selection of one

of these information-gathering techniques over another are the

type and amount of data desixed, the availability of a target

population, and the cost of the information-gathering process.

This module will be limited to interview surveys, some time

referred to as one-on-one or personal interviews. For the

purpose of this High-Technology Training Model Handbook, mail and

telephone survey are addressed in the module titled: Planning

and Conducting a Statewide or Regional Survey of Business and

Industries.

The admilistrator/manager responsible for the coordination

or conduct of the survey must establish the goal(s) for the

interview survey. The survey's purpose and objectives will be

based on the established goals and form the corner stone for the
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surveys design, development, conduct, and the analysis of the

accumulated data.

In the case of interview surveys, there are two distinct

goals the survey can serve. First, and most obvious, as noted by

Fay and Wallace (1987), is the development of the needed data

which may serve as the basis for decision making. Second, and

less obvious, is the experience and exposure provided to the

interviewer(s) who has (have) interaction with the respondents

and other persons or stimuli during the conduct of the interview.

This is espeAally true when the interviews are conducted on

site, at the business or industry.

In the case of the High-Technology Training Model Project,

the 103 interviews of representatives of local business and

industry were conducted by the 45 participating educators. The

interview survey was a key element in achieving the project's

goal of bringing business and industry, and education together to

identify new competencies and skills needed by entry-level

smployees. The goal was not to generate or conduct occupation

task analysis. The following five, broad objectives were

established for that interview survey of representatives of local

businesses and industries.

1. Get the participating educators out of the classroom, their

academic environment and conducting on-site visits of local

business and industries.

2. Encourage articulation between educators and representative

of local businesses and industries.
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3. Develop an awareness, on the part of the participating

educators, of the new or high-technology currently in use by

local businesses and industries.

4. Identifiation of the new technology application that local

businesses and industries anticipate adopting within the next

three to five years.

5. Identification of the changing competency and skill

requirements associated with the high technologies for current

employees and new entry-level employees.

Advantages

Apart from the high cost of transportation, which may be

geographically restricting and preclude using a widely dispersed

sample, interview surveys have many advantages. According to

Jaeger (1988), some survey researcht..-s consider the selection of

any of the alternative survey methods as being totally

unacceptable. The following advantages of the interview survey

are frequently noted.

1. The interviewer can provide clarification or any survey

question the respondent does not understand or misinterprets.

2. The interviewer has the opportunity to ask additional

questions to clarify a respondent's answer (Jaeger 1988).

3. The interviewer can respond to answers --data-- received by

probing with a further line of questioning (Jaeger, 1988; Fay and

Wallace, 1987).

4. The interviewer has visual contact with the respondent.

5. The interviewer can observe the respondent's environment
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which can be an important factor (Jaeger, 1988).

6. The interviewer, if properly trained, can react to the

respondent's body language which may indicate the respondent's

willingness to respond, understanding of the questione and if the

respondent actually has more to offer (Jaeger, 1988).

7. It is possible to have much less structure in an interview

survey (Fay and Wallace, 1987).

8. The interviewer can incorporate visual aids, samples and

other materials to elicit responses from the respondent (Jaeger,

1988).

9. The total interaction which take place between the

interviewer, respondent, and other persons or stimuli lan result

in a much richer set of data.

10. The rate of respondent cooperation is generally much higher

with interview surveys than other survey techniques (3aeger

1988).

11. The interview provides the interviewer with the opportunity

to assess the respondents environment as a response factor.

Interview Guide

Survey developers agree that in order to obtain

standardized, comparable data fr.t each respondent and each

interviewer; each interviewer must have a written interview guide

containing the questions. The guide must indicate "the questions

to be asked and ir what order, and what additional prompting or

probing is permitted" (Gay, 1981, p.166).
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1. Each question must be clear and unambiguous (Jaeger, 1987;

Gay, 1981).

2. Gay (1981) points out that although in.erview surveys are

generally less structured and therefore involve less structured

questions. The use of a semistructured question format is

usually appropriate. In a semistructured question format, the

interviewer asks a structured question, normally limiting the

interviewee's response; then follows with a clarifying

unstructured, or open-ended question. Gay (1981) suggests that

the interviewee's response to unstructured questions provide

explanation and understanding for their response to the

corresponding restricted question.

3. Each question must relate to a specific objective of the

study (Jaeger 1988; Gay, 1981).

4. Interviews should be just as brief as possible (nay, 1981).

5. The use of leading questions should be avoided (Gay, 1981).

6. Keep the vocabulary level in the questionnaire appropriate

for your sample population and as low as possible without being

insulting (Jaeger, 1988).

7. Avoid the use of specialized jargon and acronyms. If there

is no alternative, ensure that such terms are clarified (Jaeger,

1988).

Appendix A contains a copy of the questionnaire developed

for interview of representatives of local businesses and

industries by the educators participating in the High-Technology

Training Model Project. One must keep in mind that the purpose
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of that interview survey was as much for the eduLdtion and

development of the educators conducting the interview, as it was

for the accumulation of the needed data.

Conduct of the Interview

Gay (1981) clearly points out the importance of properly

training each interviewer to conduct the interview and the impact

such training can have on producing standardized results.

Effective communication, therefore, is a critical element.

The interview must start on the right foot. Before the

first formal question is asked, sufficient time must be spent

establishing the necessary rapport, explaining the purpose of the

interview and study, and assuring the strict confidentiality of

all responses.

As the interview continues the interviewer must remain alert

and let the respondent's rer:ctions guide the interview.

Recording the Data

Interviews lend themselves to mechanlceil recording with the

use of any number of audio recording devices or manual recording

by the interviewers. If the interviewer is to manually record

responses, the interview guide must provido adequate space after

each question. The responses may be recorded as the interview

progresses or shortly after the interview is completed. Although

there are advantages to each recording method, the use of a

mechanical recorder is recommended whenever possible. Mechanical

recordings are considered to be more efficient and more

objective.
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prgtesting

While Fay and Wallace (1987) indicate that "personal

interviews may require less pretesting" (p.131), Gay (1981)

recommends that the interview guide, interview procedures, and

the analysis procedures all be tried out before the actual study

begins; and that the pretest sample be from or representative of

the survey population.

In the case of the High-Technology Training Model project,

four staff members participated in not less than seven interviews

to pretest all elments of the interview survey. The staff

trained tile 45 participating educators who in turn conducted the

103 interviews which comprised the survey. It should also be

noted that over one-third of the interviews were conducted as

team inteviews by two to three interviewers. In those

situations one interviewer functioned as the primary interviewer

actually conducting the interview while the other interview team

members functioned as observers and recorders.

Data Analysis

Editkrila

Before analysis of the data received in the survey can

begin, it must be edited and entered. As Fay and Wallace (1987)

noted, no matter how well the interview guide and the questions

are laid out, or how well the interviewer(s) is trained, some

unexplainable results will be received. Jaeger (1988) as well as

Fay and Wallace (1987) point out the necessity for establishing

detailed decision rules (or protocol) for the interpretation and
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coding of responses. This is particularly important in the case

of the unstructured, open-ended questions. The key problem as

Fay and Wallace point out is "false or misleading information"

(1987, p.131). Jaeger (1988) stresses tne importance of being

able to assign each response to one (and only one) category. The

decision rules must insure that all categories are exhaustive and

mutually exclusive. This may necessitate including such

categories as miscellaneous and does not apply.

Entered Data

The data analysis to be used must be based on the study's

objectives. In some instances, the study's objectives will

require comparisons. For example, an objective concerned with

identifying responses by industry/business type will require a

breakout by industry. Statistically, this is referred to as

cross-tabulating. This will require pre-planned coding for data

entry and processing. Many statistical programs are available

for data analysis with this capacity. The following two points

should be considered.

1. Individuals responsible for data analysis must ensure that

the available software to be used will have the required

capacity.

2. The data analyst should also be asked to jointly review the

printouts.

Analysis of Data

A basic statistics book should be consulted for more indepth

information on these statistics and to explore a wide variety of
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additional statistics available. One should consider consult

with a person who specializes in statistical analysis. This

individual can quickly suggest the appropriate types of

statistics and statistical analyses that would be appropriate for

your objectives. The statistical analyses used should be

understood by your audience and appropriate for the data to be

analyzel. It may be necessary for you to have more sophisticated

analyses run to address specific objectives of the survey.

Write Report

Two major factors need to be considered when developing the

report or reports from the business and industry survey. First,

what are the characteristics and information needs of the

audience(s) that will receive the report? Second, what are the

objectives or purposes for undertaking the survey of

representatives of local business and industry survey?

In most situations, there will be several audiences that

will have an interest in the survey results. Administrators,

teachers, advisory committee members, local students, and state

and regional educational agencies are typical audiences for a

business and industry survey. There is probably a core of

information that will be of interest to most,if not all, of the

audiences. Also, there will be some pieces of information that

will have special value to specific groups. Before writing any

reports, it would be a good idea to look at each of the potential

audiences and identify their primary interests and the types of

information they can process most readily. After this is done, a
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specific audience can be selected and the report writing can be

initiated.

Many audiences are concerned about the outcomes of the study

and are not as interested in the details on how the study was

conducted. For these audiences, report the major outcomes first.

Place those items of greatest interest first 41 the report.

Write in a conversational style. A paragraph or two at the end

of the report can be devoted to some of the major details of how

the survey was conducted and who was involved in the survey.

You will probably need to do a more formal report of the

results also. The formal report should contain the following

sections: (a) Cover page, (b) Abstract, (c) Table of Contents,

(d) Part I - Purpose and Objectives, (e) Part 11 - Review of

Previous Research, (f) Part III - Survey Methodology, (g) part IV

- Findings (Results), (h) Part V - Conclusions and

Recommendations, (i) References and (j) Appendices.

Disseminate Results

Dissemination of the results should be made to groups and

individuals who could benefit by learning more about the results

of the survey. Where _ble, presentations should be made to

interested groups. Visual aids that present key results are

also helpful. A brief handout that contains the major results

presented provides and effective supplement to the presentation.

Be sure to share the results with teachers, counselors and

administrators. Also, some of the results may be relevant to

current students. Use your creativity to identify dissemination
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strategies, that will effectively reach people who need to know

about your programs. Do not be afraid to try something

different.

Appendix B is presented as an example of reporting of

significant findings ....id conclusions from an interview survey of

representatives of local businesses and industries. The

interview survey was conducted as part of the High-Technology

Training Model Project, and the data was collected using the

interview guide contained in Appendix A.

Appendix C contains copies of selected briefing charts

developed based on the analysis oc data resulting from the High-

Technology Training Model Projects interview survey of

representatives of local businesses and industries. The briefing

charts are presented as examples and include: (1) the corporate

distribution of the businesses and industries surveyed, (2) the

corporate size, (3) new technologies currently used and/or

planned during the next 3-5 years (only technologies with a

combined use/need of 15% or more are shown), (4) new skills and

competencies current and/or entry level employees need, (5)

anticipated sources for new technology related skills training,

(6) current or willingness of local businesses and industries to

work with local schools, and (7) the willingness of local

businesses and industries to provide intern experiences for

teachers.

140

1 5(1



One of the most effective ways of implementing change is to

involve the people who will need to change and make changes in

the process of identifying what modifications need to be made in

existing courses, programs and services. It was for that

specific reason that all 45 of the educators participating in the

High-Technology Training Model Project were required to

participate as an interviewer in the interview survey of

representatives of local businesses and industries. There was no

outside source who came into their classrooms with a new bag of

tricks and all the answers. The resulting data is theirs. By

involving the educators in the development of the data, they

willingly accepted the results, and were able to implement

curriculum changes in their courses based on that data.

After your staff has had an opportunity to review the

results of the business and industry, interview survey of

representatives, they should be involved in discussion groups to

identify needs and priorities. Once this has been completed,

they can help establish objectives and select strategies to

accompin these objective.

Often the plan for change gets hung up with the barriers.

It is important to identify the objectives and where your program

need to be. After this has been done, brainstorm ways to achieve

those goals. Do not let the_ barriers or problems interfer- with

the brainstorming process. They can always ba factored into your

planning later.
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HIGH TECHNOLOGY TRAINING MODEL PROJECT

B/I INTERVIEW SURVEY

CVTAE
3/2/89

Directions: Interview three to five people in local businesses or industries.

If possible, select B/I's that employ your graduates. Record the major

comments on this form. You may want to ask other questions as well.

Business/Industry Date

Address Cita,

Person(s) Interviewed:

Interviewer:

Zip

1. What are your major products/services? (If you already know, then go to

question 2).

2. How many people do you employ in this city or county?

3. What new technology are you using in your company? (New technology

equipment, processes, aanagement techniques. etc.)

4. What new technology are you planning to use in the next 3 - 5 years?

5. What new skills or competencies do your employees need?

6. How are these skills/competencies developed? (ie. the skills listed in

4).
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Page 2
Ir,terview Survey

7. What additional skills do graduates from our school need as they start

work with your company? (If possible, refer to a specific graduate or

graduates from your school who have worked at this company).

8. Ask how they work with local schools. Some examples are given below:

a. Serve on advisory committees

b. Teach a course(s)

c. Provide visiting speakers

d. Provide cooperative education work sites

e. Provide work experiences for students

f. Provide summer work experience for teachers

g. Provide shadowing experiences for students

h. Host student tours/field trips

i. Other

9. If they do not do any of the activities listed in eight, ask if they

would be interested in participating in one or more of these.

10. Would your company be willing to serve as an intern site for a

teacher this summer? (ie. Provide paid work experiences or opportunities

to shadow/observe in the company).



APPENDIX B

Reported Findings and Conclusions of the
High-Technology Training Model Projects'
Interview Survey of Representatives of

Local Business and Industries
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of Local Busipesp and Industries

IP I t. If. I

Significant Findingg

1. In rural West Central Wisconsin, 60.2% of the businesses and

industries surveyed manufactured a product using raw stock

material and/or assembled components to produce a product.

2. Within rural West Central Wisconsin, 77% of the businesses

and industries surveyed were small business. A small

business is statistically defined based on the 10th Annual

Grant Thornton Manufacturing Climate Study, which classifies

a small business as one with less than 500 employees.

3. Based on the cumulative response to questions 3 and 4,

respondents reported the cumulative results for new

technologies currently in use or planned to use in the next

3-5 years.

New
11.g.hil212gY

Production

Current
Use(%)

Planned
Use(%)

Combined
Use(%)

CAD/CAE 40 31 71

CAM 22 23 55

NC 9 11 20

CNC 36 20 56

Robotics/machine centers 28 21 49

Jigs & fixtures 16 21 37

Flexible manufacturing
(cell/system)

5 21 26

Laser cutting & control 18 18 36

Alternative materials 15 12 27
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New Current
Technology Use(11_

Planned
Use(%)

Combined
Use(%)

Quality

Lasers (measurement) 7 8 15

Production/product testing 16 18 34

MRP II 6 8 15

Electronics 10 5 15

Material Control

JIT 16 G 24

Optical scanning/coding 27 19 46

Distribution 11 11 22

Computerized inventory 13 10 23

Business

Word processing 15 6 21

Information storage/retrieval 15 8 23

Communications

Electronic mail/FAX 15 15 30

Telecommunication 16 10 26

Data link (networking) 16 13 29

Computer Microprocessor

Applications 35 21 56

Scheduling (personnel/product) 12 3 15

Personal computers 19 3 22

Billing 14 2 16

Accounting 7 8 15

On-line applications 13 8 21
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New
Technology

Current Planned
Use(%)

Combined
Usg(%)

Personal computers 19 3 \ 22

Billing 14 2 16

Accountj:eg 8 15

On-)ine applicat'ons 13 8 21

AdYanc Tecknology 11 8 19

4. rsed on tho combln:?d responses to questions 5 and 7, the

respcqKient kviejrt(W the cumulative need for new skills or

colvans cAl,crent employees and new entry level employees

la .ad

Employees

Add4.tinna1 Ski!lsj Current
CorkgtewieA

New Entry
Level

Combined
New Skill
Requirements

---.1--

CovJutpr AppAsations

____I

General 7 27 34

Published/special
designed software 38 9 47

Manage array of
activities 20 0 20

Control machine software 19 6 25

Programming 11 0 11

Data management

commitgr

16 0 16

Qperator Skills 40 0 4,0

Myboarding 16 16
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Combined

Additional Skills/
Competencies

Current
New Entry

Level
New Skill
Requirements

Math

Applied 21 29 50

Basic 16 27 43

Advanced 7 7 14

Keyboarding 16 16

Thinking Skills/Problem Solving

Critical Lhinking/
reasoning 16 25 41

Troubleshooting/problem
solving 27 43 70

Communications

General 8 13 21

Oral 19 31 50

Visual/reading 26 27 53

Writing 9 30 39

Technical

Literacy 27 23 50

Proficiency 48 26 74

Applications 0 16 16

New manufacturing
processes 0 15 15

Mechanical background 0 21 21

Techniques 0 14 14

Certification 1 0 1
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Additional Skills/
Competencies

Work Ethics

Current
*

New Entry
Level

Combined
New Skill
Requirements

General 0 10 10

Attendance/punctuality 0 9 9

Cooperation 2 5 7

Self management 0 14 14

Time management 0 16 16

Develomental

15 26 41Attitudes

Common sense 2 6 8

Creativity 0 13 13

Comprehension 0 3 3

Dexterity 0 4 4

Follow instructions 0 10 10

Inquisitiveness 0 6 6

Interviewing 0 2 2

Know how to learn 10 14 24

Physical strength 0 2 2

Resume writing 0 1 1

Spatial 0 14 14

Self confidence 0 14 14

Willingness to learn 0 9 9

Adaptation to change 15 0 15

Self motivation 8 0 8

Electronics 42 12 54
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4. When asked how the new skills and competencies current

employees need are developed, respondents indicated the

following major sources:

Source

a. Technical Colleges 64

b. In-plant (informal) 63

c. In-plant (formal) 62

d. Vender/Manufacturer 27

e. University (Scheduled Courses) 24

f. Secondary School 21

g. Prior Experience 18

h. Tuition Reimbursement 16
(source not specified)

i. Seminars 12

j. Workshops, Shows, Conferences 9

k. Manuals 9

1. Corporate Out Of Plant 6

m. Consultants 6

n. Apprenticeships 6

o. Professional Organizations 2

p. Customized Training 2

5. Respondents indicated positive willingness to work with

local schools by (1) providing tours - 78%, (2) serving

on advisory committees - 69%, (3) providing speakers -

65%, (4) providing student work experiences - 62%, (5)

providing a Co-op educational work site - 41%, (6)
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providing a shadow experience for students - 36%, (7)

providing a summer work experience for teachers - 35%,

(8) teaching a course - 34%.

Conclusions

1. The responding businesses and industries did not downgrade

or de-emphasize the current curriculum efforts and requirements.

The findings simply identify additional skill and competencies

which should be emphasized to provide graduates with the high-

fechnology related skills and competencies necessary for

successful employment in a changing, technology driven work

environment.

2. The finding emphasized those skill and competencies

associated with computer applications and computer aided

processes to include: design/engineering, manufacturing,

material control, quality assurance, and business applications.

3. The additional skills and competencies needed for current

employees centered around specific technological applications and

current production proficiency. The additional skills and

competencies identified for new entry-level employees reflect

general skills, production technology, attitudes and ethics.

4. Electronics (as a skill or competency), like computers,

appears to be a generalizable area of emphasis which crosses most

disciplines associated with new, high-technologies.

5. The role of the technical college as a training source for

rural-based industries can not be over emphasized. The local

technical college can directly or contractually provide: (a)
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formal and informal in-plant training, and vender/manufacturer

certified training.

6. The responding businesses and industries, when asked, appear

to be very willing to work with local schools.

7. The need for meaningful articulation programs between

businesses and industries, secondary, and postsecondary schools

should receive emphasis with each participant serving as an

equal.
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Briefing Charts
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Follow-Up Study

InL;Kadmtlem

This module describes the procedures and actions required to

plan and conduct a follow-up study. In some instances, the

reader is referred to other modules, such as sampling, that are

used in planning and conducting the various follow-up surveys.

The body of this module describes the steps and procedures needed

to plan and complete a follow-up survey. In some instances,

additional details have been included in the appendices. Where

this is done, the reader will be referred to the appropriate

appendix.

Purpose

The purpose of this module is to provide the information,

instructions, and procedures required to design and conduct an

effective follow-up study.

Objectives

The objectives of this module are to:

1. Identify the situations in which a follow-up study is an

appropriate technique to acquire data.

2. Provide information and procedures that will allow the

reader to plan and conduct an effective follow-up survey.

3. Provide information and instructions on how to develop a

valid survey instrument.

4. Describe how to select a valid sample.

5. Suggest ways to use the survey results.
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Value of Follow-Up Studies

The purpose of a follow-up study is to obtain information

from graduates, employers and others who have information on your

programs in order to improve your school's educational programs

and services. The specific types of information desired will

dictate the groups to be contacted during the conduct of the

study and the types of questions to be included in the follow-up

survey instrument. For example, if you are interested in whether

your graduates have the competencies needed to make the

transition from school to the world of work, you would contact

those who have been out of school for one to two years. In

contrast, if you are interested in determining how well your

programs have prepared graduates for career changes, family life,

and other relationships, you would survey those who have been out

five to fifteen years. Employers can also provide valuable

feedback on graduates.

The starting point in developing a follow-up study is to

identify the objectives for the study. The best way to do this

is to determine the types of information needed to make your

curriculum, instructional, and general program decisions. This

information can be obtained by asking teachers, administrators,

school board members, and others concerned with your school

system what information they need to have. This can be

accomplished by interviewing samples of these people or by using

focus-group sessions. The focus-group technique is described in
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N2rting_with small groups module. Another useful technique is to

record the information needed as you do program and curriculum

revisions.

The steps described for the planning and conducting of the

follow-up study are depicted in Figure 1. lf you have been

involved with follow-up studies before, you may wish to look at

the flow chart and determine those areas in which you need more

information. The procedures in each step are described in this

section or in related modules. In some instances, there will

also be additional information in the appendix. A logical

initial approach would be to read the flow chart and the

discussion given for each of the steps in the chart. Then, if

you need more information, turn to the appendices and/or the

modules.

The first step in conducting a follow-up study is to

determine why the study should be done. Identify the types of

information that are needed to justify and improve your programs

and services. 'slsol review the types of information needed to

answer questions about your programs and services. This

information will pravide the basis for identifying the need and

purpose of your follow-up study.

Sources of information can be your school mi'.sion statement,

teachers, school board members, counselors, parents, and

concerned citizens. Input from these sources can be collected

informally through conversations with people in these groups and
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listening to the questions they raise in various forums. Your

school's mission statement should be reviewed to determine what

objectives are linked to students' transitions into the world of

work and/or advanced education. More formal processes such as

interviews or focus groups can be used to obtain information from

people in these groups.

The purpose of the survey may be very specific and relate

only to determining the effectiveness of a specific program or

may be more general and concerned with how well your school has

prepared its former students for their next stages in life.

Identify Objectives of The Study

After the purpose has been defined, specific objectives need

to be developed for the follow-up study. Each objective will

identify a specific end product or outcome of the follow-up

study. The following is an example of an objective for a

follow-up study.

Example: Determine the percentage of graduates that are

employed in an occupation related to their school

program.

The more precisely your objectives are defined, the easier

it will be to develop an appropriate survey instrument. Good

objectives also provide the basis for an effective follow-up

survey. A review of the needs identified in step one can help to

assure that a complete set of objectives is developee Usually

there will be at least one objective for each need identified.
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Beview prevAous Fqllow-Up S.tudies

Review any previous follow-up studies conducted in your

district. These can be useful in identifying important results,

the techniques used, and the types of survey instruments

employed. Also, it would be worthwhile t, review follow-up

studies completed by other school systems and agencies. In these

studies, the results may not be as useful as the techniques and

instruments used by the researchers.

In addition to previous follow-up surveys, literature on

survey research can be helpful. This module gives a practical

approach to designing and conducting a follow-up study. It also

contains some sample survey instruments and procedurea. A more

in-depth and varied perspective on survey research can be

obtained by reviewing some of the references given at the end of

this module,

Select Population and Samplina_Plan

Review the purpose of the survey and identify the most

appropriate population or populations. A population should be

selected because it will give valid information in relation to

the purpose and objectives of the survey. For example, if you

are interested in obtaining information on the degree to which

your students have competency in making the transition to the

next level of education or the world of work, it would be most

appropriate to identify a population of individuals who have been

out of school for one, or at the most, two years. If you are

interested in determining how well your graduates make
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transitions and changes as their careers and personal lives

changer you will probably want to select a population for the

study of students who have been out of school ten or even twenty

years.

Procedures for sampling and selecting appropriate sample

sizes are included in the module on sampling. If you need

information on sampling, please refer to it. In many instances,

a sample will give more accurate information and at less cost

than trying to contact and follow-up on everyone in a group.

However, you must also consider the public relations value of

doing a follow-up survey. It may be worthwhile to contact all of

the students from a particular class. This contact indicates an

interest in them and their opinions. A sample size chart is

included in Appendix A.

Obtain Addresses itbers

The next step of the process is to obtain the addresses of

the people who will be contacted. If a telephone survey is to be

conducted, you will need telephone numbers. Usually there will

be the need for a follow-up of a sample of non-respondents. In

this activity, you will probably need to call the people selected

for contact. Therefore, telephone numbers will be important even

though the majority of your contacts will be done by mail.

Often it is hard to obtain good addresses for a follow-up

survey. If you are doing a one-year follow-up survey, you may be

able to contact family and friends of the former students. Also,

ask coaches, teachers, and staff for information on addresses.
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When a five or ton-year follow-up survey is being conducted, it

is more difficult to obtain valid addresses. Some groups have an

active reunion committee that keeps an updated list of addresses.

Check to see if one exists for the class or group that you wish

to contact. Also, when students are still in school, inform them

of the follow-up survey and encourage them to keep their school

informed of their current addresses.

PAYglmaglgat_gMAY_Ing_trmilmt

For some situations, you may be able to find a survey

instrument which exactly fits the objectives of your study. In

most instances, you will need to do some modifications to

existing survey instruments. A word of caution also needs to be

given here. If you want to compare your results with previous

follow-up surveys or with those conducted by others, you will

need to use basically the same questions as used in the previous

survey. This does not mean that you have to use the entire

survey instrument; however, the questions on which you want to

make longitudinal comparisons need to be the same and the

directions for responding need to be the same.

It is usually helpful to review survey instruments used in

other follow-up surveys. This process can suggest ways to

collect information related to your objectives and provide some

actual survey questions. Sample follow-up survey instruments and

a cover letter are included in Appendix B. Also if you need more

assistance in developing your survey instrument, see the modulo

on Developing Survey Instruments.

174

1:04



Include clear directions on the survey. This first set of

directions should orient the reader to the entire instrument.

Each section or set of items will probably maed more specific

directions. Try to kec the items or questions as simple as

possible and do not use too many different types of items. This

will simplify your survey and require fewer direction
.

Two basic types of items can be used in the survey

instrument: (a) open-ended and (b) fixed response. Open-ended

questions provide an opportunity for the respondents to express

their ideas and suggestions. Including some open-ended questions

makes the people contacted feel that you are interested in their

opinions. The problem with open-ended questions is processing

the responses. These will need to be analyzed by the researcher.

A computer program cannot be used unless the responses are coded

by the res2archer. An example of an open ended question is:

"How could our school's guidance program be improved?"

Questions with fixed responses can be answered more quickly

and processed easier. The answers or responses are pre-coded,

and these numbers can be enter3d in a computer for analysis.

This type of question also places the responsibility for

selecting an appropriate response on the respondents. Some

openness can be added to this type of item by providing an "Other

" response choice. An example of a fixed rasponse item is

given below.
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',How do you feel about the courses you took in high school?

(1) Very Satisfied

(2) Satisfied

(3) Unsatisfied

(4) Very Unsatisfied

A survey instrument needs to be accompanied by a cover

letter. The cover letter should be on your organization's or

school's letterhead and signed by a person the people contacted

respect. Typical contents of the cover letter are listed in

Figure 2.

Figure 2. Cover letter content

Paragraph 1: Purpose and importance of the study.

Paragraph 2: Convince the reader that his/her responses

are important.

Paragraph 3: Note that the responses are confidential and

re-emphasize the importance of the study.

Paragraph 4: List a contact person and phone numbers, if

there are any questions.

Paragraph 5: Statement of thanks, a closing, and sender's

name and title.

If you decide to code or identify the survey respondents,

there are several options. One choice is to run an extra mailing

label and place it on the survey instrument. An option that

gives a sense of more confidentiality is to place a code number
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on the survey instrument or return envelope. If this is done,

mention its purpose in the cover letter.

A final content check should be made before the final draft

is typed. This needs 'co be done to determine the content

validity of your survey. Content validity means that the survey

items are co]lect:.ng information that is relevant to the

objectives of your study.

Your survey instrument should be duplicated using a high

quality printing process. Pastel colored papers such as buff,

light yellow, light green, or light blue provide an attractive

background for the survey instrument.

If you want to conduct an employer survey, include an item

in the survey that asks the respondents to list their employer's

name and address.

Assemble and MAD. The Survey

The cover letter, survey instrument, and a return envelope

will have to be assembled and inserted in the mailing envelope.

The mailing la L or address will need to be placed on the

envelope as well. If the survey also contains the name of the

person contacted, care will need to be taken to be sure that the

name on the survey matches the one on the envelope.

Depending upon the size of the sample, it may be cost

effective to look at some alternative postage rates to use in the

mailing. When a large set of surveys is to be mailed, the bulk

rate will save considerable postage. However, it does require

that the envelopes be placed in zip code order. Also, you must
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have a bulk mailing permit. Bulk mail does not receive the same

priority as first class and therefore, it may take longer to

deliver. Als,J, it will not be returned if the address is

incorrect, unless you include, Return Pog.t4gt_gafttantagd or

Address Correcti-ml Requested. However, you will have to pay the

first class rate to have theso returned with the address

correction.

Including a business veply envelope in the mailivg saves

expense. Only those surveys returned will incur a postage cost.

However, the unit cost on a businesa reply is higher than

regular first class mail. 0.)nsult your post office or mail room

on the various options available and tneir costs. Select the one

that will be oust effective and also give you the service needed.

When selecting a mailing date, avoid vacation and busy

periods. It would be best to mail so that the survey arrives

during the Tuesday-Thursday time period. This would avoid the

Monday rush and the Friday exit behaviors.

Process Returns

If the survey is coded or contains the name of the person

contacted, you will want to record the returns as they come in.

Postwarks provide some information on who has returned the

survey. Also, monitor the number of surveys received each day.

When this number drops significantly and reaches one or two per

day, it is time to contact those who have not responded. Also,

check the surveys to determine if any coding or editing needs to

be done before they are submitted for data processing.

178

ISS



contact Noq-RewInclents

I fi.nd that it is usually worthwhile to send a second

mailing and to include another copy o2 the survey inItrument in

this mailing. After the second mailing, you will need to

determine if you have enough information. If the return rate is

high enough, usually 70 percent or higher, you do not. need to

make additional contacts with your sample. Additional mailings

could be made. However, these probably will not net a large

number of responses. At this point, it would be more productive

to select a random sample of non-respondents and try to contact

them by phone or obtain information about them through their

parents or friends. A sample of 15 to 20 would be sufficient.

If.there is a time constraint, or if it will be entremely costly

to contact these non-responeents by phone, a smaller sample could

be used. The original survey should provide the base set of

questions used in the telephone survey. It may be necessary to

reduce this set of questions in order to make it fit within the

length of time that is appropriate for a telephone interview

(10-15 minutes). If that is the case, select the most critical

questions. Information from the telephone interviews should be

processed separately. This will allow you to contrast the

results from the follow-up of non-respondents with the results

from those who completed their mail surveys. If the results are

similar, you can generalize your results to the entire population

surveyed. If they are significantly different, you will need to

adjust the outcomes in order to make them reflect the
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characteristics and feelings of the entire population. NOTE: If

an employer survey is to be conducted, it can be initiated at

this point. Sample employer surveys are included in Appendix C.

Analyze Survey Data

The data analysis used should be selected based on the study

objectives. For example, if one of your objectives is to

determine the percentage of former students that is satisfied

with your school programs, the responses to the question related

to program satisfaction would need to be summarized and the

percentage of students selecting satisfied and dissatisfied

resptsnses would need to be calculated.

In some instances, your objectives will require comparisons.

For e,umple, an objective concerned with identifying the income

differentials between men and women would require a breakout of

your data by males and females. Usually this is called

cross-tabulation in statistics. Many statistical programs

available for analyzing survey data have this capability. Be

sure to check with the people who will be doing your data

analysis to be sure that the software used will have the capacity

to do the analyses you need. Also, ask them to,review the

printouts with you so you are sure of their contents.

For some questions it will be appropriate to use statistics

that indicate the typical response. The mean can be used to

identify the typical response on a scale that has equal response

units. For instance, the average income of the respondents

would be an appropriate application of the mean. Also, if a
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rating scale format is used to evaluate certain courses or

services in your school program, the average response would be a

way of det6rmining the level of satisfaction with each

characteristic. In Appendix B, statistics appropriate for

various types of items are listed.

Another measure of typical value is the median. The median

is the point at which one-half of the responses are above and

one-half of the responses are below. It can be used in

situations where the response intervals are not of equal value.

For example, the median level of education would be an

appropriate application of this statistic when the survey

question asks for the highest degree or level completed.

The mode is the third statistic used to reflect typical

value. It is the response choice selected most frequently. The

mode is useful in situations where the responses to a question do

not form a continuum or scale. For instance, the mode would be

the appropriate statistical measure for reporting the city,

region or area in which most of your former students now reside.

In some instances it is desirable to report the variability

in the responses as well. The range of incomes, for example, may
be as interesting as the average income. The range is probably

the most commonly used measure of variability. People hear and

see the ranges in temperatures each day as they view the weather

news on TV. They also have an o7Tortunity to experience the

variations in temperature during the day and thus have a sense of

what this variability means. The range is the difference between
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the largest and the smallest values. To illustrate this, suppose

that the incomes reported had a high value of $100,000 per year

and low value of $8,000 per year. This would have a range in

incomes of $92,000. It would indicate that there is a wide range

of purchasing capacity in the sample.

Another measure of variability is the standard deviation.

It is an indicator of the degree to which individual values vary

from the mean of the total set of values. The standard deviation

has a more complex formula than any of the statistics mentioned

so far. Typically it would be calculated by computer. A

standard deviation of zero indicates that there is no

variability, in other words, that all of the values are the same.

As values spread out from the mean, the standard deviation will

become larger. The maximum value a standard deviation Can have

is one-half of the range of t. values.

This has been a brief int"oduction to basic descriptive

statistics. A basic statistics book should be consulted for more

indepth information on these statistics and to explore a wide

variety of additional statistics available. A more efficient

approach may be to consult with a person who specializes in

statistical analysis. This individual can quickly suggest thie

appropriate types of statistics and statistical analyses that

would be appropriate for your objectives.

One last suggestion. Include statistical analyses that will

be understood by your audience. It may be necessary for you to

have more sophisticated analyses run to answer some of your study
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objectives. However; do not forget to obtain frequency counts,

percentages, averages, medians and modes from your computer runs.

These will be more meaningful to many of your audiences.

Write Report

Two major factors need to be considered when developing the

report or reports from a survey. First, what are the

chcracteristics and information needs of the audience(s) that

will receive the report? Second, what are the objectives of the

study?

In most situations, there will be several ludiences that

will have an interest in the survey results. Parents, teachers,

administrators, local businesses and industries, and grdduates

are typical audiences for a follow-up report. There is probably

a core of information that will be of interest to most, if not

all, of the audiences. Also, there will be some pieces of

information that will have special value to spcgcific groups.

Before writing any reports, it would be a good idea to look at

each of the potential audiences and identify their primary

interests and the types of information they can process most

readily. After this is done, a specific audience can be selected

an,' the report writing can be initiated.

Many audiences are concerned about the outcomes of the study

and are not as interested in the details on how the study was

conducted. For these audiences. report the maj)r outcomes first.

Place those items of greatest interest first in the report.

Write in a convsrsational style. A paragraph or two at the end
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of the report can be devoted to some of the major details of how

the survey was conducted and who was involved in the survey.

You will probably need to do a more formal report of the

results also. For one thing, this is valuable for the historical

records of your school or agency. The formal report should

contain the following sections: (a) Cover Page, (b) Abstract,

(c) Table of Contents, (d) Part I - Purpose and Objectives, (e)

Part II - Review of Previous Research, (f) Part III - Survey

Methodology, (g) Part IV - Results, (h) Part V - Recommendations,

(i) References, and (j) Appendices.

Disseminate Results

Usually, people who conduct follow-up studies do not

disseminate the results. Thus, a proactive approach is

important. Identify the groups and individuals who could profit

by learning more about the results of your study. Then try to

identify ways and situations in which the results can be

presented to them. If possible, make a presentation to the

group.

Visual aids that present key results are also helpful. A

brief handout that contains the major results presented provides

an effective supplement to the presentation.

Sample brochures that reports the results of the follow-up

study and a'composite report for all high schools participating

in the High-Technology training Model Project are included in

Appendix D. The brochures present the major findings in a

concise and attractive format. A copy of the brochure can be
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included in mailings to parents, taxpayers, and other interested

groups.

Do not overlook distributing your results to local media.

Often local newspapers, radio stations and television are

interested in information such as you have in your follow-up

report. Contact the paper or station and talk to the reporter

who will present the results.

Be sure to share the results with teachers, counselors and

administrators. Also, some of the results will be relevant to

current students.

These have been some suggestions and ways to disseminate the

results. Use your creativity to identify dissemination

strategies that will effectively reach people who need to know

about your programs. Do not be afraid to try something

different.

Implement Changes

One of the most effective ways of implementing change is to

involve the people who will need to change and make changes in

the process of identifying what modifications need to be made in

existing courses, programs and services.

Careful attention should be given to the factors and

conditions that motivate change. Behaviors that are critical to

the change process need to be reinforced. For instance, interest

in changing technology could be reinforced with travel funds to

visit area industries that are implementing new technology,

attend conferences that present new technology, and/or visit
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school programs that have developed new curriculums.

After your staff has had an opportunity to review the

follow-up study results and learn about new programs, they should

be involved in discussion groups to identify needs and

priorities. Once this has been completed, they can help

establish objectives and select strategies to accomplish these

objectives.

Resources are also an important part of change. Many good

ideas for new programs have been stymied by the lack of resources

to implement them. Additional funding is helpful; however,

expanding access to community resources can facilitate change. A

variety of businesses, industries, and individual talents can be

tapped with little or no cost. Talk with local business people

to determine how they will help your school.

Often the plan for change gets hung up with the barriers.

It is important to identify the objectives, where you need to be,

for your programs. After this has been done, brainstorm ways to

achieve those goals. Do not let the barriers or problems

interfere with the brainstorming process. They can always be

factored into your planning later.
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Sample Size Chart
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Sample S!. Chart

Population Size# Sample Size Accuracy* Population Size# InELL_Li2± Accuracy*

25

50

75

100

150

200

250

300

400

500

600

700

800

900

24

44

63

80

108

133

152

169

196

217

234

245

260

269

+ 5%

+ 5%

+ 5%

+ 5%

+ 5%

+ 5%

+ 5%_

+ 5%

+ 5%

+ 5%

+ 5%_

+ 5%

+ 5%

+ 5%_

1000

1500

2000

5000

10,000

50,000

100,000

Very

Large

Populations

278

306

322

357

370

381

384

250

1000

1500

+ 5%

5%

+ 5%_

+ 5%_

+ 5%_

i 5%_

. 5%

+ 7%_

+ 4%

± 3%

ff For populations between the sizes listed, interpolate from the sample sizes given.

* For values near 50% (this is region of largest error).
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APPENDIX B
Follow-Up Survey Instrument for

Former Students

*Sample Guidelines

*Sample Cover Letter

*Sample One-Year Follow-Up Survey (Form BG-1)

*Sample Five-Year Follow-Up Survey (Form BG-5)
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Appendix B

Sample Guidelines for Developing a
Follow-Up Survey Instrument

A. Types of Information Collected

- Employment history

- Value and relationship of high school preparation to

current job

- Satisfaction with high school courses

- Past high school educational experiences

- Adequacy of high school preparation for life skills and

situations

- Adequacy of career planning assistance

B. Appropriate Statistics

(Items from the one-year follow-up survey are used as

examples.)

ITEMS STATISTICS

5-7, 13 frequency (f) and percent

14, 16, & 17

8, 12, 15 mean or median

19-44

46

191

Categorize and tally the

responses. Report the

category and frequency the

response is given.
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SAMPLE COVER LETTER

(Place this on your letterhead)

April 3, 1989

Dear Graduate:

Our high school is conducting a follow-up study of graduates in
order to determine how effective our courses and services are.
As a former student, you can provide valuable information on how
well we prepared you for your present activities and
responsibilities. The enclosed survey will take about ten
minutes to complete. On most of the items you can check your
responses. There is space at the end of the survey for you to
make comments. We would like to have you include any thoughts or
suggestions that you want to add.

All of the information on this survey will be process by
computer. Only summaries of the survey responses will be shared
with our teachers, administrators, counselors and school board.
Your responses will be kept confidential.

If you have any questions, please contact me.

Sincerely yours,

Signature
(Staff Member)
(If possible, have a staff member the graduates know sign the
letter)

Enc.
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§YTAE/1119t1 TECH
(In 7294 81 -1 Mod)

ONE-YEAR FOLLOW-UP SURVEY Form 00-1
Pogo

We are presently doMg an evaluation ol our school district's programs. We want to improve those programs and also wish to
determine job and educational preparedness of all graduates. Your honest input will be appreciated.

Student Name

lligh School

5. (1) Male (2) Female

6. I am presently: (Muse check ono of those lolluwing
seven statemonts.1

Fulltime oniployed: 32 hrs/week or more;
partlime employed: less than 32 hrs/week.

(1) employed FULL time in a nonmilitary occupa-
tion.

(2) employed FULL time in the military service.
(3) employed PAM' timenot in school.
(4) employed PAM' time while in school.
(5) lull-time studentnot employed. (If checked

go to #15.)
(6) unemployed but looking lor paid employment.

(It chocked go to #15.)
(7) unemployed, not looking lor paid employment.

(If checked go to #15.)

7. Do you own or operate your own business?

(1) Yes, fulHime
(2) Yes, part-time
(3) No

8. What is your present hourly wage including tips? (Do
not include overtime)

/hour # hours/week

If you are not paid on an hourly basis. Please rospond
as lollows:

$ amount

9. (1) Job Title
(2) Job Duties

number ol hours perldy period

(3) Zip code of city in which you work

10. May we contact your supervisor in our Employer
Follow-up? (His/her response will be kept anonymous)

(1) Yes
(2) No (your signature)

11. Supervisor's name:
Business name:
Address:

12. Did your high school preparation help you to obtain your
present job? (Check one)

1.

(For School Use)

IIPCISEO1JETEE1 GE 1

14. What pans ol your high school preparation have been ol
greatest value in your present job? (Check all that aPply)

(1) General job skills (work habits, working with
others, etc.)

(2) Specific Ob skills
(3) Career awareness and information
(4) General preparation
(5) English skills
(6) Math skills
(7) icience skills
(8) Computer skills
(9) Other

15. How do you feel about the courses you took at your high
school? (Check one)

(I) I was very Satisfied
%2) I was Satisfied
(3) I was UNsatit,ied
(4) I was very UNsatistied

16. Do you feel vocational courses including career explora-
tion and the development ol saleable job skills should
be part of the high school program?

(1) _Yes
(2) Not sure
(3) No

17. Are you currently attending a school/educational
program? (Check one)
(1) a GED (High School Equivalency) program
(2) a vocatiOnal-technical school diploma

program one-year or less
(3) a vocational-technical School two-year

associate degree program
(4) a two-year UW-Center program
(5) a four-year university or College program
(6) an apprenticeship program
(7) an in-service or on-the.job training program
(8) private school program
(9) I am not attending school
10) other

(1) Considerably 18. II you checked a school/educational program in #17,
(2) Somewhat please list your current program/area of study.
(3) Very little
(4) None Name of current program/area of study

13. Is this job related to your area ot high school
preparation? (Check one)

(1) directly related
(in same lob area as high school preparation)

(2) somewhat related
(using some skills loomed in high school
courses)

(3) aQj related

Narno of school-location

vp-Tp-F-Fq
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c".1.1F/111(11 rEcti
(III 7294.6t -2 - Mod)

CNII-YEAtILQUMUE5Urt'IY folin Ito-1
Pays 2

In general. how adequate was your high school pciparation in the foliawing situations or life skills: (Please circle number 5, 4, 3.

2, or f for each statement.)
Moro Than

Adequate Adequate
Not

Adequate

19. Seeking a lob 5 4 3 2 1

20. Learning specific lob skills 5 4 3 2 1

21. Learning specific job knowledge 5 4 3 2 1

22. Getting along with others 5 4 3 2 1

23. Being able to talk to the boss about your problems 5 4 3 2 1

24. Understanding the value and importance of work 5 4 3 2 1

25. Solving problems 5 4 3 2 1

26. Understanding the U.S. and wo:Id economic systems (supply-demand,

inflation. recession, etc.) 5 4 3 2 1

27. Understanding how a business maiws a profit 5 4 3 2 1

28, Understanding alternatives for solving home and family related problems 5 4 3 2 1

29. Understanding child growth and development and parenting responsibilities. 5 4 3 2 1

30. Managing career responsibilities with home and family responsibilities 5 4 3 2 1

31. Applying basic skill preparation in math, reading, writing, spelling, speaking,

listening to every day problems 5 4 3 2 1

In general, how adequate was the career planning assistance and information you received at your high school? (Please circle

number 5, 4, 3. 24.1: I for each statement).
Moro Than
Adequate Adequate

Not
Adequate

32. Determining my skills, interests and aiiiities 5 4 3 2 1

33. Opportunity to hear speakers from the world of work 5 4 3 2 1

34. Presentation of role models in nontraditional area: (i.e., female
mechanics/male nurses) 5 4 3 2 1

35. New and/or future oriented occupations 5 4 3 2 1

36. Jobs held by primarily males or primarily females 5 4 3 2 1

37. Occupations which have local job opportunities 5 4 3 2 1

38. Jobs which become outdated, overcrowded or eller no oppodunities for
advancement 5 4 3 2 1

39. Post-high school educational oppodunities related to my career goal 5 4 3 2 1

40. Job alternatives related to my career goal 5 4 3 2 1

41. How to find a job/how to apply for a job 5 4 3 2 1

42. How to start a business 5 4 3 2 1

43. Selecting a career s 5 4 3 2 1

44. Adapting to change 5 4 3 2 1

z 5. What is your home zip code?

.11.111110iMMI. ...simiewomase
46. What additional skills and knowledge could you have used as you went from high school to work or Arther education?

<1111021MINICIMM

47. Yes No Would you like a copy of the
survey summary? II yes, please give your name and
mailing address.

Name

City State Zip

Thank you for responding. Please return this completed survey in the enclosed prepared envelope. Add any additional
comments on the back oi the cOver letter and also return.
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CVTA121111C11 FIVE-YEAR F01.1.0W4I1' stlusTy
."E Isirni ItCS

Pag7r-
We are presently doing an evaluation ol our school district's programs. We want to improve thr:so programs and also wish lo oe.
!ermine jo5 and educational preparedness of all graduates. Y our lionest input will be appreciated.

Student Name

Iligh School

UABLitULE
5. (I) Male (2) Female

6. I am pfesently: (Please chock pne of those (ollowing
seven statements.)

Full-lime employed: 32 hrs/week or more;
pantime employed: less than 32 hrsiweek.

(I) employed FULL time in a nonmilitary
occupation.

(2) employed FULL time in the military service.
(3) employed PART tinienot in school.
(4) employed PART time while in school.
(5) full-time student--not employed. (If checked

go to #15.)
(6) unemployed but looking tor paid employ.

ment. (If checked go to #15.)
(7) unemployed, not looking for paid employ-

ment. (If checked go to #15.)

(For School Use)

I. Ill'CASEOUENCEI GE]

2.1/11Q1.1.9-11) I JEA._49,
L2 3 1_5_ 6

3.

[ill DLI121
t 3

4. _Al liNtlatt WNII
3 4

14. What parts of your high school preparation have been of
greatest valuo in your present job? (Check all that apply)

(1) General job skills (work habits, working with
others, etc)

(2) Specific job skills
(3) Career awareness and inlormation
(4) General preparation
(5) English skills
(6) Math skills
(7) Science skills
(8) Computer skills
(9) Other

15. How do you leet about the courses you took at your high
school? (Chock one)

7.. Do you own or operate your own business? (1) I was very Satisfied

(1) Yes, lulltime (2) I was Satisfied
(2) Yes, part-time/second income (3) I was UNsatislied
(3) No (4) I was very UNsatislied

8. What is your present hourly wage including tips? (Do not
include overtime)

/hour N hours/week

II you are not paid on an hourly basis, please respond as
follows:

$ amount number of hours per pay period

9. (1) Job Title
(2) Job Duties

(3) Zip code of the city in which you work

10. May we contact your supervisor in our Employer Follow-
up? (His/her response will be kept anonymous)

(1) Yes
(2) No (your signature)

11. Supervisor's name:
Business name:
Address:

t 2. Is this job related to your area of high school
prep vation? (Check one)

(1) directly related
(in same job area as high school preparation
training)

(2) somewhat related
(using some skills learned in high school
courses)

(3) no! related

13. Did your high school preparation help you to obtain your
present job? (Check one)

(I) Considerably
(2) Soniewhat
(3) Very little

None

16. Do you feel vocational courses including career explo7a-
lion and the development of saleable job skills should
be part ol the high school program?

(1) Yes
(2) Not sure
(3) No

17. Since leaving high school, (Check all that apply)

(1) I have received one or more job promotions
(2) I have changed jobs one or more times
(3) I am doing the same work that I did

immediately following high school graduation

18. Since leaving high school, I have completed or am
presently enrollea in: (Check all that apply)

(1) a GED (High School Equivalency) program
(2) a vocational-technical school diploma program

one-year or less
(3) a vocational-technical school two-year

associate degree prowam
(4) a twoyear UW-Cenlar program
(5) a fouryear university system or college program
(6) an apprenticoship program
(7) an inservice *Jr on-the-job training program
(8) private school yogram
(9) I have not taken any additional training

(10)_ other

19. II you checked a school/educational rogram in #18,
please list your most current program/area of study.

-- --- - -- a-
Name of Current orogramlarea of study

Name of SChOOl - location

[ 112:1.441 51
L
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or life skills:

Form BG-5
Page 2

(Please circle number 5, 4, 3,

(111 :284.131-1 Mod)

In general, how adequate was your high school preparation in tho following situltions

2, I for each stateniont.)er
Mere Than

Adequate Adequate
Not

Adequate

20. Seeking a job 5 4 3 2 I

21. Learning specific job skills 5 4 3 2 1

22. Learning specific job knowledge 5 4 3 2 1

23. Getting along with others 5 4 3 2 1

24. Being able to lalk to the boss about your problems 5 4 .3 2 1

25. Understanding the value and importance of work 5 4 3 2 1

26. Solving problems 5 4 3 2 1

27. Understanding the U.S. and world economic systems (supply-demand,

inflation. recession, etc.) 5 4 3 2 1

20. Understanding how a business makes a prat 5 4 3 2 1

29. Understanding alternatives for solving home and family related problems 5 4 3 2 1

30. Understanding child growth and development and parenting responsibilities. . 5 4 3 2 1

31. Managing career responsibilities with home and family responsibilities 5 4 3 2 1

32. Applying basic skill nreparation in math, reading, writing, spelling, speaking,

listening to every day problems 5 4 3 2 1

In general, how adequate was the caroer planning assistance and inlormation you received at your high school? (Please circle

number 5, 4, 3, 2, Dr I for aach statement).
Moro Than
Adequate Adequate

Not
Adequate

33. Determining my skills. interests and abilities 5 4 3 2 1

34. Opportunity k hear speakers from the world of work 5 4 3 2 1

35. Presentation of role models in nontraditional areas (i.e., female

mcchanicsImale nurses) 5 4 3 2 1

36. New and/or future oriented occupations 5 4 3 2 1

37. Jobs held by primarily males or primarily females 5 4 3 2 1

38. Occupations which have local job opportunities 5 4 3 2 1

3:.'. Jobs which become outdated, overcrowded or offer no opportunities for

advancement 5 4 3 2 1

40. Post.high school educational opportunities related to my career goal 5 4 3 2 1

4 I. Job alternatives related to my career goal 5 4 3 2 1

42. How to find a job/how to apply for a job 5 4 3 2 1

43. How to Mart a business 5 4 3 2 1

44. Selecting a career. . 5 4 3 2 1

45. Adapl:ng to change 5 4 3 2 1

46, What is your home zip code?

MOMS/ NEIN{

,47. What additional skills and knowledge did you have to learn in order lo keep up with changes in your job.

8. Additional skills or knowledge you will need to learn in the near future in order to keep up wifh changes in your job.

eID72134111=1:7=

M 1.11=117 =CM

49. Yes No Would you like a copy ol the
survey summary? If yes, please give your name and
mailing address.

..5172321,121===.41=

Name

City
ffit sem z

1 hank you for responding. Please return this completed survey in the enclosed prepared envelope. Add any additional

comments on the back of the cover letter and also return.

7
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APPENDIX C

Employer Survey Instrument Development

*Employer One-Year Follow-Up Survey (Form Cl)

*Employer Five-Year Follow-Up Survey (Form C2)
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Appendix C

"9mployer Survey Instrument Development

(Based on the Wisconsin Secondary Vocational Program
Evaluation Employer Form.)

Types of Information Collected

* Occupational Competencies

* Basic Skills

* General Occupational Competencies

* Linkages With Schools

* New Technologies Coming Into the
Workplace
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(VI'AE/DPI E PLOVER ONE-11: E 101V- IP SLIMY
7297.Cl.l Secondary Vocational Prognun Evaluation

Form CI
Page l

near SupervisorlEinplover,

We ore in the process of evaluating our school district's vocational programs and have received written waiver from yow employee to contact
you. Since this will provide valuable data for our district with respect to program improvenient as well as job and educatimuil preparedness ofgraduates your honest input is vital. Your cooperation will be appreciated. No student, employer or identifiers will be presented in ourreports. Start with item 7.

Employee

High School

Area ot High School Vocational Preparation

2.

3.

4.

6.

(For School Use)

IPc ISEQUENCE I GE I

Al BE
I 2

If) lIE Ml iF
3 4 6

IMO

MaIelFcmale
ra d u a t c

5, FT I rt. I
Graduate

AIN API 13N1.111S WNII
3 4 5

Please rate the individual in the following areas: (Circle the appropriate responses)
S.TART HERF,

7, Occupational knowledge

8. Occupational skills

9. Work attitude

10. Work quality

II. Work quantity (amount produced)

Well Adequately Not at all
Prepared Prepared Prepared

(5) (4) (3) (2) (1)

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 1

5 4 3 2 1

In the following areas of basic skills, how well prepared was this employee? (Circle the appropriate
responses)

12. Reading

13. Spelling

14, Computer literacy

15. Math

16. Science

17. Writing

18. Speaking

19. Listening

20. Problem solving

1941

Well
Prepared

Adequately
Prepared

Not at all
Prepared

Not
Observed

(5) (4) (3) (2) (I) (0)

5 4 3 2 1 0

5 4 3 -)
I 0

5 4 3 2 1 0

5 4 3 2 1 0

5 4 3 2 1 0

5 4 3 2 1 0

5 4 3 2 1 0

5 4 3 / 1 0

5 4 3 1
1 0
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iii 7297.CI-2

EMPLOYER - ONE-YEAR FOLLOW-UP STUDY
----gRondary Vocational Program Evaluation

Form CI
Page 2

Please rate this employee on each of the characteristics listed below. (Circle the appropriate
responses)

Well
Prepared

(5) (4)

Adequately
Prepared

(3)

Not at all Not
l'repared Observed

(2) (I) (0)

21. Use of tools and equipment 5 4 3 2

22. Selection and care of space, materials, and supplies 5 4 3 2

23. Ability to work with co-workcrs 5 4 3 2

24. Accepting advice and supervision 5 4 3 2

25. Working in a leadership role when applicable 5 4 3 2

26. Understanding the value and importance of work 5 4 3 2

27. Prompt anci dependable in attendance 5 4 3 2

28. Willing to accept and perform tasks 5 4 3 2

29. Ability to plan and dircct own work 5 4 3 2

30. Ability to make sound decisions 5 4 3 2

31. Shows consideration and kindness towards others 5 4 3 2

32. Neat, clean, and appropriate appearance 5 4 3 2

33. Flexibility to accept change 4 3 2

34. Ability to learn new job tasks 5 4 3 2

35. What is your overall rating of this individual's occupational
competence as it relates to his/her job?

(5)_ Very Good
(4) _Good
(3) _____Ameptable
(2) Poor
(1) Very Poor

36. How would you rate this employee's preparation in relation to
other employees in his or her work group?

(3) Individual is better prepared
(2) Both arc about the same
(1) _Individual is less prepared
(0) No basis for comparison

37. What has been this employee's attitude towand on-the-job
training?

(5) Very positive, eager to learn
(4) Positive, willing to learn
(3) Acceptant, but needs prodding
(2) Negative, resists training
(1) 'No training has been offered

38. If the opportunity should arise, would you promote this
employee?

(I) Yes
(2) Not sure
(3) No

39. When hiring recent high school graduates, would you prefer to
hire persons who have had high school vocational training?

(3) _A good deal of preference
(2) Some preference
(1) No preference

40. Do you feel vocational courses including career exploration and
the development of saleable job skills should be part of the high
school program?

(1) Yes
(2) Not surc
(3) _No

41. In which of the following ways does your business work with
secondary schools to support education? (Please check all that

apply)

(1) Suggesting new vocational courses
(2) Recommending equipment and materials to be

used
(3) _Providing equipment/materials/donations
(4) Providing facilities
(5) Providing vocational students with work experi-

ence
(6) Serving on advisory committees
(7) Providing teachers with work experience
(8) Releasing employees to teach vocational courses
(9) Partnerships

I

Please comment on:

(1) Additional skills you feel are needed by gracIduates

(2) How high school vocational programs could be improved

(3) What ncw technologies are coming into your work place r44-1
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(:VTAF/1)14
III 7298 C2-I

EMPIA)YER - FIVE-YEAR 101,1,0W-UP STUDY FORM C2
Secondary Vocational Program Evaluation Page I

Dear SupervisorlEmployer,

We ire in the process of evaluating our school district's vocational programs and have received written waiver from your employee to contact you.
Since this will provide valuable data for our district with respect to program improvement as well as job and educational preparedness of
graduates your honest input is vital. Your cooperation will be appreciated. No student, employer or identifiers will be presented in our reports.
Start with item 7.

Employee

High School

Area of High School Vocational Preparation

(Per Scilool Use)

I 1PC ISEQUENCEI Gq

. AG BE HE M Th

3.,biL141_11,E0

: Male! Fent all
Graduate

[FT I PT
Graduate

AIN I_API IBNHI HIS IWN1
23 45

Please rate the individual in the following areas: (Circle the appropriate responses)

START HERE
Well

Prepared
(5) (4)

Adequately
Prepared

(3) (2)

Not at all
Prepared

(1)

7. Occupational knowledge 5 4 3 2 1

8. Occupational skills 5 4 3 2 1

9. Work attitude 5 4 3 2 1

10. Work quality 5 4 3 2 1

11. Work quantity (amount produced) 5 4 3 2 1

In the following areas of basic skills, how well prepared was this employee? (Circle the appropriate
responses)

Well
Prepared

Adequately
Preparcd

Not at all
Prepared

Not
Observed

(5) (4) (3) (2) (1) (0)

12. Reading 5 4 3 2 1 0

13. Srelling 5 4 3 2 1 0

14. Computer literacy 5 4 3 2 1 0

15. Math 5 4 3 / 1 0

16. Science 5 4 3 1 1 0

17. Writing 5 4 3 2 1 0

18. Speaking 5 4 3 1
1 0

19. Listening 5 4 3 2 1 0

20. Problem solving 5 4 3 2 1 0



CVTAE/IW1 EMPLOYER - FIVE-YEAR FOIJ,QW-UP STUOY E,or m C2
Page 2

below. (Circle the appropriate

III 7298.C2-2 Secondary Vocational Program Evaluation

Please rate this employee on each of the characteristics listed
responses)

Well Adequately Not at all
Prepared Prepared Prepared

Not
Observed

(5) (4) (3) (2) (1) (0)

21. Use of tools and equipment 5 4 3 2 1 0

22. Selection and care of space, materials, and supplies 5 4 3 2 .1 0

23. Ability to work with co-workers 5 4 3 2 1 0

24. Accepting advice and supervision 5 4 3 2 1 0

25. Working in a leadership role when applicable 5 4 3 2 1 0

26. Understanding thc value and importance of work 5 4 3 2 1 0

27. Prompt and dependable in attendance 5 4 3 2 1 0

28: Willing to accept and perform tasks 5 4 3 2 1 0

29. Ability to plan and direct own work. 5 4 3 2 1 0

X. Ability to make sound decisions 5 4 3 2 1 0

31. Shows consideration and kindness towards others 5 4 3 2 1 0

32. Neat, clean, and appropriate appearance. 5 4 3 2 1

33. PlexibiUty to accept change 5 4 3 2 1

34. Ability to learn new job tasks 5 4 3 2 1 0

35. Whatt is your overall rating of this individual's occupational
competence as it relates to his/her job?

(5) _Very Good
(4) _Good
3) Aeceptable

(2) Poor
(1), Very Poor

36. If the opportunity should arise, would you promote this
employee?

(l.) Yes
(2) Not NUM
(3) __No

37. When hiring recent high school gaduates, would you prefer to
hire persons who have had high school vocational training?

(3) A good deal of pteferenee
(2) Some preen:ace
(1) _No preference

r-

38. In which of the following ways does your business work with
secondary schools to support education? (Please check all that
apply)

(1) --Suggesting new vocational courses
(2)_ Recommending equipment and materials to be

used
(3) _Providing equipment/materials/donations
(4) Providing facihdes
(5) _Providing vocational students with work experi-

ence
(6) Serving on advisory committees
(7) Providing teachers with work experience
(8) _Releasing employees to teach vocational courses
(9) Partnerships

Please. comment or :

(1) Additional skills you feel arc needed by graduates

(2) How high school vocational programs could bc improved

(3) What new ttchnologies are coming into your work place

Thank vou for responding.

202 r el
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APPENDIX D

Reporting of Results

- Wausau West Five-Year Follow-Up Survey

- School Wide Composite Five-Year Follow-up Survey
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Project Overview
The High-Technology Training Model Project
is funded as a Cooperative Demonstration
Program by the Department of Education. The
project will develop a model for effectively
identifying high-tech training needs of
business and industry, and isolate
competencies that are relevant to secondary
and postsecondary curriculums to correspond
with the appropriate needs of business and
industry.

The enclosed comments are based on the
results of the follow-up study you responded
to for your high school.

If you have any questions please contact Tim
Mero, Research Associate, High Technology
Project (715) 232-3793, or the Local
Vocational Education Coordinator (LVEC) at
your high school.

The following are the most significant skills
or knowledge the respondents have had to
learn in order to keep pact with changes in
current job requirements (percent of
respondents is indicated).
#47: 18% interpersonal skills

14% communications
14% - computer skills
14% - business management

The following are skills or lcnowledge the
largest percentage of respondents indicated
they must learn in the near future to keep
up with anticipated changes.
#48: 35% advanced computer

30% - basic computer
26% interpersonal relations

41.m....=almmanwmImolimmisor.mumr1

Wausau West
Five Year

Follow-Up Study.

Results
This Survey was conducted during the
spring/summer of 1989 by the center
for Vocational, Technical and Adult
Education as part of the Cooperative
Demonstradon Research to implement
a High-Technology Training Model
for Rural Based Business and
Industry, Technical Colleges, and
Local and State Educational Agencies
under Grant No, V199A90151.

Center for Vocational, Technical &
Adult Education

University of Wisconsin-Stout
Menomonie, WI 54751



Wausau West
5 Year Follow-Up

(Male 49%

Female 51%

Q'otal participants, 47 ,

a Present Employment.

Unenadoyed,
not looking foe paid enploymei

Unemployed. looklel for paid employment

Fullelme Mem, a.* employed

Puttime, *MU In ochool

Punte, L. ki ochoel

military

actorilitary

0% .011. 20% 30% 4011 3016 60% 70%

77% are working full-time and 14% are still in school.

er Average hourly wage.

Avasp hourly wogs

E1.77=
LS,04.41

Female

Male

Total

30 SI 54 id $S

Total average wage is $7.22.

tir The parts of high school preparation that
have been of the greatest value in their job.

Cornputa *kills

Science sidle

Math skills

NuA skills

Central pteparstion

Carta awareness Into

4iel/14)6h skills

Cement jeb skills

dtkiatZitarazsozo

2.4,-,-Ixoy,-7,7,- 0)1AI

.44,11

tztt

Inr,t1.=?Viat,V:Zsr217"..4577:=MVAi=7,91 Female
Male. ' 1 I I ' .1 "

0% 10% 2016 30% 40% 501It 60% 70%

General job skills, at 60%, were rated of greatest value.

rx Asked if vocational courses including career
exploration and the development of saleable job
skills should be part of the high school program.

Not Num

Ye

0% 20% 10% 60% 10% 100%

89% of the students felt vocational courses
should be part of cuniculum.

ra' Since leaving high school:

doine unte yolk 1 did
following HS

changed jobs one or mots times

a' How do they feel about the courses taken at high school?

%Pay Unutisfied

Unsatisfied

SWAM

Very Hearted

- - - ..... 01

0% 10% 20% 304. 40% 30% 60% 70%

94% were satisfied with high school courses.

1 oe moo petereakmo

0% 10% 20% 30% 401 50% 60% 70%

66% have changed jobs one or more times.

111. Education and training since leaving high school.

so addltional training Female
Male

prima tehool

on.the job.trs king

sportrieethip

4 yeti univenity proven

2 yeas UW.Centar

Vocatiatal, &mai degree

VccaUenal. 1 yea

CED

141.2.1K4

,a'altradw3.14/2tItAtIWali=titalaWdiaittotM2z.kati

0% 10% 20% 30% 40% 3041 60%

87% have completed or are actively enrolled
in a degree program.

r



5 Year Follow-Up Study

SeEnooll 'Mdie

Composhe

Male 254

Female 284

Total participants 539

Fr Present Employment.
IN/

unempiorw.
na looking for paid employman

Unemployed, locking far paid employment

inadmt. 1104 ernployed

Put.ume, while in uhool

Pan.tims, not in school

hil.time, military

Pull.time, nonmilitary

IZ.M1

Female
Male

0% 10% 20% 30% 40% 30% 60% 101.

67% are working full-time and 22% are still in school.

or The parts of high school preparation that
have been of the greatest value in their job.

Computes skills

Sciatee skills

Math skills

Enl1ahekllla

General preparation

Cana awarenau & info

Specille joh

General Job skills

Female
Male

10% 20% 30% 40% 50%

General job skills, at 52%, were rated of greatest value.

IT Asked if vocational courses including career
exploration and the development of saleable job
skills should be part of the high school progiam.

14,

Nm sum

V.

0% 20% 40% OA 10% 100%

83% e aie students felt vocational courses
should be part of curriculum.

a Since leaving high school:

doing ume work 1 did
following HS

changed jot* one or mato times

rir How do they feel about the courses taken at high school?

Very Unmated

Unanisfied

Sadafied

Very satbilod

0% 10% 20% 30% 40% 50% 60% 70% in

92% were satisfied with high school courses,

I ot TOM promotione

+100

wwwwpsswviwpowassm-sww,
0% 10% 20% 30% 40% 10% 60% 309.

68% have changed jobs one or more times.

az Education and training since leaving high school.
no additional veining

private school

on.the jobirtining

apprenticeship

4 yeit univenity program

2 year UW.Centet

Vocational. associate devve

Vocational, 1 yeas

GED

I I I I I
0% 5% 10% 13% 20% 23% 30% 33% 40% 45%

87% have completed or are actively enrolled
in a degree program.



HIGH TECHNOLOGY TRAINING
MODEL MODULE

Planning and Conducting
' A Delphi Survey

Developed as part of the High-Technology
Training Model for Rural Based Business and

Industry, Technical College and Local and State
Educational Agencies under Grant No. 100151.

Prepared by:
J. Timothy Mero and Orville Nelson
Center for Vocational, Technical and

Adult Education, University of Wisconsin Stout
Menomonie, Wiscons4n 54751
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Introduction

This module describes the procedures and actions required to

plan and conduct research using the Delphi survey technique. In

some instances the reader is referred to other modules such as

Selectina Appropriate Sampling Techniques that are used in

planning and conducting the Delphi survey. The body of the

module describes the steps and procedures needed to plan and

complete a Delphi survey. In some instances additional details

have been included in appendices. Where this is done, the reader

will be referred to the agpropriate appendix.

Purpose

The purpose of this module is to provide the information,

instructions, and procedures needed to plan and complete an

effective Delphi survey.

Objectives

The objectives of this modu.Le are to:

1. Identify the situations in which a Delphi study is an

appropriate technique to acquire data.

2. Provide information and procedures that will allow the

reader to plan and conduct an.effective Delphi study.

3. Provide information and instructions on how to develop a

valid survey instrument.

4. Suggest one way of displaying survey results.

5. Suggest how to use survey results.

Value of A Delphi Study

Often research, and education, evaluation, or curriculum

209



specialists are asked to identify, gather and develop information

on an issue, trend, problem, or objective which is not completely

defined. In other instances the issue, trend, problem, or

objective may be clearly understood, but little or no direction

is available regarding the recommended action to take or the type

of data to collect. In one scenario the intent may be to

identify and prioritize the high technology trends an institution

must respond to. In a second scenario, the purpose might be to

identify and prioritize the high-technology competencies needed

for a particular group or those to be emphasized in a program at

an institution. Unless prior research has been done and is

available for review, one would not have information on the types

of trends.

One technique which the writer found to be of value in

identifying the trends under these circumstances is the Delphi

Survey technique. Application of this technique in the

identification of trends will assist in the development of a

future oriented perspective for the evaluation and assessment of

programs. The writers have found the application of this

technique to be equally useful in the development of evaluation

and research instruments intended to identify the factcrs

encompassed in a problem area, and the types of questions which

may be used to collect data.

IheDelrechnue
The Delphi Survey technique was developed after World War II

to provide a process for predicting future events. Since

210



technique was released to the public, it has been applied in a
number of ways for a variety of purposes. Typically, it has been
used in one of two ways. Either it has been used to gain

consensus on future events or it has been employed to derive

consensus on present problems or priorities.

The Delphi Survey technique is designed to collect expert
thinking and provide a process for achieving group consensus.
The process was designed to minimize the impact of personalities
on the thinking and decisions of the surveyed group or jury. The
respondents or jury members are selected to provide expertise

related to the purpose and subject of the research study.

Usually, the first round of the Delphi Survey technique starts
with a series of very general questions related to the problem or
topic being studied. For example, if a study was being made to
predict the nature of our society in the year 2005, one might
include a question, "What will transportation be like in the year
2005?" The respondents, as a panel of experts, would then write
comments giving their views of the nature of transportation at
this future point in time. It is important that the initial

questions are of a general nature to avoid inadvertently

directing the thinking of the respondent.

Appendix A shows the four questions initially asked of the
members of the High-Technology Training Model Project's trends
forecasting committee. The purpose of the High-Technology

Training Model Project's Delphi Study was the identification of
trends in the areas of technology, work management systems and

211

)r.
4 4.841



societal issues that would occur by the year 2000. Some argue

that the use of these general questions can change the thinking

of the jury members; however, some stimulus is needed to direct

them to the area being studied.

The responses to the first round of the Delphi Survey

technique are analyzed and synthesized into a series of

statements related to the problem or topic being studied.

Responses are us-ally identified on a numbered scale which form a

continuation (see Appendix B for a sample). These numbered

responses are then sent back to the jury members for their

evaluation. If one was predicting the likelihood of events at

some point in time, the respondents would indicate the

probability of occurrence. After the responses in the second

round have been given, the researcher summarizes the results and

determines the area of consensus on each item. The mean, mode,

or median may be used to identify the consensus response

depending upon the type of survey and the response scale used.

The area of consensus may be determined by the distribution of

'esponses. It could be an area of plus or minus one standard

deviation from the mean, or it could be the interquartile range

(the area between quartile 1 and quartile 3.) In some research

studies, the area of consensus is defined as the category within

which the mean, median or mode falls.

For the third round the researcher provides the respondents

(jury members) with a summary of the responses from the previous

round. Respondents are provided instructions and asked to
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consider those items on which their responses are not within the

area of consensus (See Appendix C for sample of the

instructions). For each response which is outside the designated

area of consensus, the respondents were given the choice of

changing their responses to one which is within the consensus

area or of writing an argument for retaining the original

response. It is important to emphasize that each of the

respondents make their decisions in private and do not know who

has made the other responses. Therefore, personalities and

reputations have minimal impact. Responses on the third round

are then summarized by the researcher.

If a fourth or subsequent round is used, respondents have a

choice of modifying their responses which remain out of

consensus, by moving them within consensus or to write a counter

argument for their continues position of nonconsensus. A high

level of consensus is usually achieved by the end of the fourth

round. In fact, consensus is usually high after the third round.

Application of the Delphi Survey Technique

When developing instruments under conditions of uncertainty,

the researcher may not have the detail and information to

specifically determine the contents of the instruments r

development. This is analogous to the case where a researcher is

attempting to predict the future but is not certain of the events

nor the likelihood of their occurrence. Since the Delphi Survey

technique has been used successfully in predicting future events

and gaining consensus, the writers thought that it would be
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worthwhile to apply this technique to identify near term

technological developments and applications. The results of the

survey could then be used in the identification and/or evaluation

of competencies which members of the work force must be empowered

with in order to contribute socially and economically, adapt to

an ever changing work environment, and to be able to influence

their own future.

High-Technology Training Model Proiect

Perhaps it would be easiest to describe the use of the

Delphi Survey technique as it was applied to forecast trends as

part of the High-Technology Training Model Project. Thirty

individuals, each considered an expert in their field, were asked

to participate as members of the trends forecasting committee,

also referred to as the jury. The intent was to maintain a

broad, cross-sectional perspective for committee membarship which

represented diverse backgrounds, experiences, and interests in

lieu of developing an indepth perspective by assembling committee

members representing a single occupational field or industry.

The committee had a national and regional memberships

representing a broad cross section of professional organizations

and agencies representing: (1) agriculture and agribusiness, (2)

biotechnology, (3) computer software and hardware, (4) curriculum

development, (5) economic development, (6) employment (state,

national, private), (7) futurists, (8) insurance, (9) marketing

research, (10) manufacturing, (11) nuclear energy, (12) organized

labor, (13) proprietary and public postsecondary vocational and
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technical institutions, (14) state and proprietary industrial

training agencies, (15) Administrators, of Vocational, Technical

and Adult Education institutions/districts, and (16) university

faculty members. Their response zo the four questions (See

Appendix A) asked in the first round of the study produced 254

comments. Each response was typed on a 3 X 5 card for further

processing. After the responses had been transferred to cards,

the researcher sorted the statements into piles of like

statements. Each pile represented a potential statement or set

of statements for the instrument to be used in the second round.

Usually, it is diffizailt to distinguish more than seven to

nine categories on one sort. Thus, if a wide variety of comments

is receivci, as was the case in this study, it may be more

efficient to identify six to nine piles or catec 'es for the

initial card sort. After this has been done, eaca pile can be

further sorted into more specific sub-categories.

After a tentative set of categories or items has been

identified, the researcher should review the statements in each

pile. Although the statements may vary somewhat within a given

pile, they should represent one major thought. In other words,

only one major thought or idea should be represented by each pile

of cards.

Having verified the homogeneity of the statements in each

pile, the researcher can proceed to write the question or

statement for the final instrument. Often, a statement can be

selected from the pile which is representative of the idea
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explored. This has the advantage that it will be written in

terms understood by the persons who will respond to the next form

of the instrument.

In the case of the High-Technology Training Model Project,

the researchers painstakenly analyzed each comment, developed

categories for grouping comments and synthesized them into 61

trends statements.

Frequently there will be a pattern or several patterns

represented by the trend statements developed through this

process. In the example used in this module, there were clusters

of trend statements dealing with a wide range of'subjects that

included: artificial intelligence, automated offices,

biotechnology, composite materials, computer integrated

manufacturing, communication networking, electronics,

transportation, world of work, products and services, global

issues, government, and economics. However, in most instances,

it will be easier to process, analyze and interpret the responses

if they are placed in their natural clusters. In order to keep

the study manageable, the 62 trend statements were split into two

parts. Part one consisted of 32 statements dealing with

technological trends. Part two contained the 29 remaining

statements in eight clustars in 11 clusters dealing with work

management and societal trends. Part one contained four open

spaces numbered 33 to 36, for the respondent to write additional

trend statements if desired. As a result, the 30 remaining

statement trend statements dealing with work management and

216

Z30



societal trends, were consecutively numbered in Part two as 37

through 65.

Following the second round of the Delphi Study, a consensus

area was identified for each trend statement. Committee members

were then asked to review each of their responses which were

outside the consensus area and to either change their response

(bring it within the consensus area), or justify their position

of non-consensus in writing.

The second and third rounds of the Delphi Study was limited

to part one. In rounds four and five, the committee addressed

the trend statements contained in part two.

Designing the Report Format

Appendix D is a summary of the respcases to the 32

technological trend statements which made up part one. The

report format depicts:

1. The numbered trend statements.

2. The seven point rating scale for the likelihood of each

trend. The scale ranges from:

1 - indicates a 0% likelihood of happening.

7 - indicates a 100% likelihood of happening.

3. The box plot which reflects:

(a)

(b)

(c)

(d)

consensus area (locating along scale).

% of responses within consensus area.

non-consensus response area above and/or

below consensus area.

r:s of responses in non-consensus above and/or
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below consensus area.

(e) range (inclusive) of the responses.

4. Capsulized respondents' comments for justification of

non-consensus responses.

(a) The (+) indicates justi2ication for rating

above consensus area.

(b) The (-) indicates justification for rating

below consensus area.

In addition to the capsulized comments, the non-consensus

comments were grouped by trend statement, number and reported in

their entirety, in a separate part of the actual Delphi study

report.

Survey Anal sis

In the analysis of the results, a primary concern was to

establish consensus or non-consensus for the rating of each trend

statement. Consensus was established with the use of a decision

matrix (Appendix E) based on the following criteria.

1. Percent of responses within consensus area.

2. Width of consensus area.

3. Range of the likelihood ratings for each statement.

It must be understood that consensus simply establishes the

location of the committee's concurrence along the likelihood

rating scale for the trend statement.

Trends Forecasting

Appendix F contains the High-Technology Training Model

Project Trends Forecasting Committee's prediction of high-
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technology related trends based on a consensus of 88% or greater

on the 7 point likelihood rating scale.

Three major concepts involved in the design and utilization

of an instrument are: (1) validity, (2) reliability, and (3)

utility.

Validity.

Validity is concerned with whether data collected are

related tc che decisions or actions to be taken. In the example

just cited, two measures of validity were used. First, a content

validity check was conducted by contrasting the trends identified

in each cluster with the typical trends identified in current

literature. This check ind r%ced that the instrument was

complete. Second, a concurrent validity check was made. Each

respondent had an opportunity to add additional trends in an item

labeled "Other."

Reliability.

Reliability can be assessed in different ways. For this

study, the consistency of the response patterns was utilized.

Utility.

Utility refers to the degree of effort involved in designing

the instrument, collecting the data and making a useful

application of the information obtained. Although it does take

some lead time in order to query the panel or respondents

concerning their reactions to general questions, the amount of

time required for each respondent to complete Round 1 is

relatively small.
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In the High Technology Training Model Project's Delphi

Survey, each respondent was asked to write the three or four most

important changes they felt will occur in each of the four areas

in the next ten years. When the responses were pooled, a wide

vaLiaty of statements was obtained. With a smaller jury, one

might have to ask for more detail. If a large jury is used,

fev3r responses can be requested for each question. If clerical

time is available to pull the statements from the survey forms

and place one per 3 X 5 card, the instrument development process

goes very quickly. After the statements have been recorded on a

card, the sorting process can be done quickly. Since the

instrument was designed around a specific problem and the

questions in the first form was built on functional area in

research, the results were readily useable in designing the

second survey.

atIMMaKY

Experiences of the writers indicates that the Delphi Survey

Technique can be effectively used to identify, gather and develop

information concerning issues, trends, problems or objectives

which are undefined or instructueal. The first round of a Delphi

Survey technique can be effectively utilized to identify the

specific dimensions of the concept to be measured. The

information provides the basis for a series of statements or

questions which can be put into the survey instrument for use in

the second and subsequent rounds. In situations where the number

or diversity of the responses is unmanageable, the survey may be
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CVTAE
CIN11.111011 VOC,MIONAI. AND ADUt I LIMCAIION

715-232-1382
July 26, 1990

UNIVI.I.HSIrY 01- WISCONSIN

TO U
MENOMONIE WISCONSIN 54 75 I

RE: High-Technology Trends Forecasting Committee

Dear :

The responses for the first round of Part Two (Work Management and
Societal Trends) of the delphi survey have been processed. We are
now ready to do the second round of this process. In th4.s round you
will need to check your response on each item against the consensus
response area for the item. To simplify this process, we have
identified those items on which your response is outside of the
consensus area by circling the statement number in red. If you have
any questions on what you are to do, please call us. Your first
round survey is enclosed. You will use it as you complete the second
round. We would like you to return part two of the survey, using the

C enclosed envelope, by August 10, 1990. The directions for the second
round are given below.

Instructions for Round Two of Part Two

In round two you will need to do the following:

1. Review your survey to identify those items on which you-
responses are out of the consensus area. These items have
been identified with a red circle around the item number.

2. When you find an item number that has been circled, compare
your response to the consensus area. The consensus area
has been identified with a green box drawn around the
response(s) that are included in the consensus area. On an
item where your response is outside of the consensus area,
you have your choice of two actions:

a. You may change your response to the consensus area.
This can be done by drawing an arrow from your response
to the number in the consensus area. If there is more
than one response in the consensus area, draw your
arrow to the response choice you prefer.

b. If you do not want to change your response, you must
write a justification for your response. Any comments
made on your first;!wund have beeu compiled and lined
out on your originaltto preclude confusion with round
two comments. If there is space on your survey by the

UNIVERS11 1' Of. WISWNSIN STOUT IS AN EQUAI 9PPOOTUNITY AND AFIIIIMA Voir_ ACtION UNIVUISIf
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Page 2
High-Technology Trends Forecasting Committee

item, write your justification there. If you wish to
use lined out comments from round one as justification,
simply circle the comment. If you need more space, we
have added an additional form. On that form you can
indicate the item number in the left hand column and
write your justification in the right hand column. Be
sure to list the item number, so we can link the
justification to the item.

3. After you have completed the steps above, return your
survey form to us in the enclosed envelope.

The consensus areas were determined by selecting the respoase or
response choices that were selected most frequently by the committee.
In some instances, there were two adjacent response choices that were
selected by the same or similar number of committee members. In this
instance, we included more than one response choice in the area of
consensus.

After the responsss have been received from this second round, we
will run a summary of the consensus predictions and send a copy to
you. In addition, we will summarize the justifications from each ofthe surveys and present those along with the statistical summary.
These justifications will not be presented by the respondents' name.
There will just be a complete list of the justifications for each
item. Once this second round is done, you will be able to see what
the consensus prediction is for each work management and societal
change, and you will also have some justifications for responses thatdo not fall in the consensus area.

The comments given on the first round survey were appreciated. We
are in the process of summarizing these and will provide a summary ofthem with the overall report that will be sent to you after this
round.

If rmi have any questions on how to complete this second round, be
sure to call us (Orville Nelson (715/232-1362, Tim Mero
(715/232-3793). If we are not in, leave word with our secretary, andwe will call back.

Your input is sincerely appreciated.

Sincerely yours,

Orville Nelson Tim Mero
Co-Director Research Associate

Center for Vocaeonal, Technical
and Adult Education

218 Applied Arts Building

bf
L,Aclosures
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0 0 0 0

0 $ 0 f -

7. Definitely will happen (100%)
6. Very likely wiil happen (81-99%)

S. Likely will happen (61-80%)
4. Moderate chance will happen (41-60%)

3. Unlikely will happen (21-40%)
2. Very unlikely to happen (1-20%)

1. Will not happen (0%)

0 20 40 60 80 100
Artificial IntelliffencetExpert systems I I I I I I

1. Expert systems with systematic 1 2 3 4 5 6 7
rules for decision making will
decrease the need for technical F 1 1

1

experts. 28% 55% 17%

Respondent's comments for non-consensus: + Reduced role with employee involvemr
Increase before decrease.

- Yes, but not in 10 years.

2. User friendly, expert systems
will be used in most industry
and business fields by 2000.

1 2 3 4 5 6 7

1 1

34% 66%

Respondent's comments for non-consensus: - Change most to many.
- Yes, but not in ten years.

Automated OfficeMatamation

3. The use of electronic data bases
with controlled access, will replace
conventional record systems in 40%
or more of the businesses and
industries. 6% 94%

Respondent's comments for non-consensus: - Cost factor is a problem for small businesses.

Note: Respondents' comments for non-consensus

4- indicates comment of respondent.rating item above conscnsus area

- indicates comment of respondent rating item below consensus area
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0 20 40 60 80 100

4. Administrative support staff
1 2 3 4 5 6 7

members will utiliz.e integrated
clectroMc work stations as part of

t_
their everyday functions.

12% 88%
Respondent's comments for non-consensus: Administrators (now in 40s) won't know how to connect.

5. Impact printers will reach
obsolescence by 2(XX). 1 2 3 4 5 6 7

17% 83%
Respondent's comments for non-consensus: Technically obsolete, but many will still be in use.

6. Words-per-minute and keyboarding 1 2 3 4 5 6 7
skills will bc abolished as the
standard used to identify a person's I [ I
clerical proficiency.

17% 60% 23%
Respondent's comments for non-consensus: + More likely.

- Never was the standard.

7. At least 50% of the computers on 1 2 3 4 5 6 7
the market will include voice
actuation as a standard feature.

1

17% 72% 11%
Respondent's commcnts for non-consensus: + Closer than we think.

- Will still be add on.
% too high.

Ijktecktifty
8. Genetically engineered products to 1 2 3 4 5 6 7

cure AIDS and somc cancers will be
on the market. I -FT I-- 1

17% 72% 11%
Respondent's comments for non-consensus: + Higher likelihood based on scientific progress.

- Prevention not cure.
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9. There will be a 50% increase in the
availability Of federal support for I 2 3 4 5 6 7
biotechnology .,:scarch to develop
....tires for disabling and life I I I I

thmatening diseases.

c) 120 I/10 (1)0 00

6°/__ 0

Respondent's comments for non-consensus: + 50% increase is small $ amount.

10. Of the technological advances in 1 2 3
science, genetic engineering will be
the most controversial.

CAWcAE

11. Computer assisted design (CAD)
will be used for more than 90% of
all drafting and design tasks in
business and industry.

4 5 6 7

100%

1 2 3 4 5 6 7

6% 88% 6%

Respondent's comments for non-consensus: + Without it, companies cannot subcontract.

dosite Materials

12. Sixty percent or more of automobile 1 2
components will be manufachired of
composite materials.

3 4 5 6 7

12% 88%

Respondent's comments for non-consensus: % is too high..

13. By the year 2000, 20 percent or
more of the structural steel
requirements will be met with
composite materials.

1 2 3 4 5 6 7

1 1

34% 66%

Respondent's comments for non-consensus: - 20% is too low.
Depends on one's definition of structural steel.
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Complavr It Octraled Mlanitfacluriut 0 20 40 60 80 100
I I

1 I IH. Smart machines, with
self-diagnosir. and self-repaning, 1 2 3 4 5 6 '7
module replacement capabilities
will be on line. L 1- ---1

889'o 1 1%

Respondent's conunents for non-consensus: + Extent of use will be limited.

15. The Automated Factory, with fully 1 2 3 4 5 6 7
integrated manufacturing, will be a
proven operational concept.

17% 83%
Respondent's comments for non-consensus: - Proven technology, but not accepted in U.S.

16. Visual and contact sensory hardware 1 2
and software will expand robotic
applications.

4 5 6 7

17% 77% 6%
Respondent's comments for non-consensus: + Already beginning.

- Yes, but not in 10 years.

17. At least one space lab devoted to 1 2 3 4 5 6 7
manufacturing in space (i.e., for
critical tolerances) will be in orbit.

34% 60% 6%
Respondent's comments for non-consensus: + USSR has it now, U.S. will soon.

20 years yes, 10 years no.

18. Computer integrated manufacturing
(CIM) will be used extensively in
80% or more of the industrialized
nations.

1 2 3 4 5 6 7

28% 60% 12%
Respondent's comments for non-consensus: Not in 10 years for extensive use of CIM.

Yes, but not extensively.
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(1) 21 0 40 60 80 100

10 Automatic storage and automatic I 2 3 4 5 6
retrieval (AS/AR) systems for parts
and components, with controlled

1access, will be widely used in
companies. I 79's 83%
Respondent's comments for non-consensus: Not in 10 years.

20. Scaled down computer integrated
manufacturing (C1M) systems will
be in use by 10% or more of the
"Job Shops".

1 2 3 4 5 6 7

17% 83%
Respondent's comments for non-consensus: - Need more education to make these changes.

Definition of job shop would prevent this.

Conumnication Networking

21. Corporate headquarters will have 1 2, 3 4 5 6 7
read only memory (ROM) access to
the information and production data

1 I 1
bases of their subsidiaries.

17% 83%
Respondent's comments for non-consensus: +Don't see how major corporation can exist without.

- Large corporation yes, but not for small ones.

22. Ninety percent of all companies will
have their communication equipment
(electronic mail, facsimile machines,
computers, telephones, answering
machines, laser scanners, and
printers) intermIly networked as a
single, user friendly system.

1 2 3 4 5 6 7

1

34% 66%

Respondent's comments for non-consensus: 90% seems too high.
- Too many small companies.

I would agree for large. corporation.

23. A telecommunications link capability 1.

will be a standard feature on portable
lap-top computers.

2 3 4 5 6 7

6% 88% 6%
Respondent's comments for non-consensus: 4 A must; I had it five years ago.
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24. rwenty to twenty-five percent of
employees will work Out of remote
locations, linked to their company
or corp(wation through
teleconuminications.

0

1

20

2

60 80 100

5 6 7

Respondem's comments for non-consensus: +

.25. Work related travoi will be
significantly reduced (20-30%) due
to improved communication
network systems.

1 2

1--

17% 66% 17%
More common than most recognized.
Very likely.
They won't want it as work is a socializing activity.
Employees want to be around others.

3 4

23%
Respondent's comments for non-consensus: - Yes, but not in 10 years.

- Face-to-face is important.

Computer Literau
26. English will be standardized as the

international programming language
for voice actuated computers.

1 2 3 4

5 6 7

77%

6 7

17% 83%
Respondent's comments for non-consensus: - Not necessary with in line translators.

- Nationalistic interests.

27. Thought actuated computers will
have progressed from the
development phase to a broad range
of field tests.

1 2 3 4 5 6 7

F

28% 55% 17%
Respondent's comments for non-consensus: - Can't see widespread application by 2000.

- Yes, but not in 10 years.
- Don't sec breakthrough coming yet.

Only in concept base.,
+ This is still only advance research phase.

2% now, question 50% in 10 years.

28. Reprogrammable optical (laser)
disks will be the most popular
media for the storage of permanent
and semipermanent records.

1 2 3 4 5 6 7

F-
23% 77%

Respondent's comments for non-consensus: Not in 10 years.
.Not enough knowledge to respond.
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:29. Pictures (icons), not speech or
characters, will become the
computer interface standard.

9 20 40 60 80 100

1 2 3 4 5 6 7

22% 72%
Respondent's comments for non-consensus: (One omit)

Not enough knowledge to respond.

Med ronics

30. International standards will have 1 2 3 4 5 6 7,.
, been adapted for electronic interface.

technology.
1 I --1

.. ., 4 . 6% 94%,. 1

Respondent's conimcnts for non-consensus: Fast moving, but I can't give to the group view.

lEauipMent and facilities
31i The flexible manufacturing facility

will be like a hanger or gymnasium,
providing optimal diversity,
efficiency, economy, and.
adaptability for changing, multiple
long and short term requirements.

1 2 3 4 5 6 7

11% 72% 17%
Respondent's comments for non-consensus: - The open concept is less expensive.

+ We have had that for a long time.
+ Highly likely to happen.

Transportation

32. High speed ground transportation 1 3 4 5 6 7
will begin to replace short distance
air routes.

17% 83%
Respondent's comments for non-consensus: - Not by 2000 unless begin means testing only.

- They are still talking about them; without federal
help, unlikely to be built.
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Trondr. !;u1.\/(:y
Colenr,us 1)e.c: I ; i on Nit t:r >:

Consensus Aroa Rancje

w

1 00 .Yes

94 Yes

I I rement::: ( 1 nclu:; ye )

{. 2

e

Yes

Yes

Yes

Coru:e nsus

1. Yes

Yes

2 Yes
3 Yes
4 Yes

Yes
6 Yes
7 Yes

3 Yes,f
5
4 Yes

Yes
Yes
Yes

6
7

2
3
4

1 Yes 5
6
7

88 Yes

£2
3
4

Yes 5
6
7

83 Yes

Yes

Yes
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Yes

Yes
Yes

Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

2 Yes
3 Yes
4 Yes
5 Yes
6 Yes
7 Yes

3 Yes
4 Yes

_

Yes
6 Yes
7 Questionable



72 Yes

Y

Yes
3 Yes
4 yes
5 Questionable
6 QuesLionithle

_No

Yes

66 Yes

Yes

2

4

5

6

7

Yes

Yes

_ -

Yes
Questionab1e
No
No

Yes
Yes
Questionable
Questionable
No
No

3 Yes

1
5

14

6

7

Questionable
No
No
No

Yes

2 Yes

II3

5

7

6

Questionable
4 Questionable

No
No
No

3 Questionable
No
No

6 No
No7
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Trends Forecasting Committee

Trends Forecast
(Part One: Technological Trends)

The Trends Forecasting Committee predicted the likelihood, of
the following technological trends happening by the year 2000.
Forecast are based on a consensus of 88% or greater on a 7 point
likelihood rating scale.

1. (Biotechnology) It is likely to very likely (61-99%) that
of the technological advances in science, genetic
engineering will be the most controversial.

2. (Automated Office/Datamation) It is likely to very likely
(61-99%) that the use of electronic data bases with
controlled access, will replace conventional record
systems in 40% or more of the businesses and industries.

3. (Electronics) It is likely to very likely (61-99%) that
international standards will be adapted for electronic
interface technology.

4. (Automated Office/Datamation) It is very likely to
definite (81-100%) that administrative support staff
members will utilize integrated electronic work stations
as part of their everyday functions.

5. (CAD/CAE) It is likely to very likely (61-99%) that
computer assisted design (CAD) will be used for more than
90% of all drafting and design tasks in business and
industry.

6. (Communication Networking) It is likely to very likely
(61-99%) that a telecommunications link capability will be
a standard feature on portable lap-top computers.

7. (Composite Materials) It is likely to very likely (61-99%)
that sixty percent or more of automobile components will
be manufactured of composite mrtterials.

8. (CIM) There is a moderate to likely (41-80%) chance that
smart machines, with self-diagnosing and self-repairing,
module replacement capabilities willtbe on line.

9. (Biotechnology) There is a moderate (41-60%) chance that
there will be a 50% increase in the availability of
federal support for biotechnology research to develop
cures for disabling and 13.Ce threatening diseases.

252 25 0



High-Technology Training Model Project
Trends Forecasting Committee

Trends Forecast
(Part Two: Work Management and Societal Trends)

The Trends Forecasting Committee predicted the likelihood of the
following work management and societal trends happening by the year
2000. Forecast are based on a consensus of 86% or greater along a
7 point likelihood rating scale.

1. The committee had 100% concurrence that:

a. (Products and Services: Quality) It is likely to very
likely (60-99%) that the philosophy of quality being
everyone's responsibility will have a strong influence on
corporate human resource development and organizational
development programs.

b. (World of Work) It is likely to very likely (60-99%)
that the majority of the labor force will be employed by
manufacturing and service oriented business with less
than 500 employees.

c. (Work Skill Development) It is likely to very likely
(60-99%) that managers and technics will have to become
generalists vice specialists, knowing a little about a
lot of areas, to creatively solve problems and be more
mobile within organizations.

d. (Work Skill Development) It is likely to very likely
(60-99%) that postsecondary technical education programs
will be highly flexible and adjustable to the skill level
and learning speed of each individuals.

2. The committee had 93% concurrence that:

a. (Management) It is very likely to definitely (80-100%)
that small businesses and corporations will need to be
flexible and responsive to changing consumer needs and
demands.

b. (Work Skill Development) It is very likely (80-99%) that
employers will provide more flexible in-house training
and education to upgrade the skills of present and new
employees.

c. (Work Skill Development) It is very likely (80-99%) that
employees will be required to have expanded basic and
technical job skills.

d. (Global Issues) It is very likely (80-99%) that there
will be a 20-30% rise in international trading
partnerships.

e. (World of Work) It is very likely (80-99%) that
technological advances will create a shortage of applied
technologists with 2 and 4 year degrees.
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f. (Work Skill Development) It is likely to very likely
(60-99%) that remediation education will be a major
function of adult education.

g . (Work Skill Development) It is likely to very likely
(60-99%) that educational institutions, and businesses
and industries will work as partners with students
participating in cooperative programs.

h. (Work Skill Development) It is likely to very likely
(60-99%) that postsecondary technical education and
training programs will base 80% of their curriculum on
local customer needs.

i. (Work Skill Development) It is likely to very likely
(60-99%) that problem solving ability will be the leading
employability trait.

(Management) It is likely (60-79%) that management
functions will lean towards services and support
coordination.

3. The committee had an 86% concurrence that:

a. (Global Issues) It is very likely to likely (80-100%)
that U.S. companies will be held accountable for any
ecological damage resulting from production or waste
disposal.

b. (Work Skill Development) It is very likely (80-99%) that
80% of all entry-level personnel will have to be computer
literate.

c. (Global Issues) It is likely to yery likely (60-99%)
that the concept of world standardE will replace naticnal
standards as world economy becomes a realit. by the year
2000.

d. (World of Work) It is likely to very likely (60-99%)
that out of need, corporations will remove the ethnic,
gender, and disability barriers in order to find skilled
and/or trainable employees.

e. (Work Skill Development) It is likely to very likely
(60-99%) that in education, the understanding of process
will dominate the current emphasis on product.

f. (Government) It is likely (60-79%) that federal tax
incentives for individuals and corporations will be
available for formal education and job related training
and retraining.

g. (Products and Services: Quality) There is a moderate to
likely (40-79%) chance that Statistical Process Control
will be the univt, -J. standard (method).

h. (Management) There is a moderate to likely (40-79%)
chance that mid-level managers will be replaced by team
facilitators who wolf( witt the self-management teams in
any given segment (department of the corporation).
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Sampling

Wrgsluction

Sampling involves uqlec;tillg a representative sub-sxt of

people, agencies, or businnsses ftom the total group available.

Sampling is !Jed for a v4i^ety of reasons. It may be very

expensivr to contact the total population or group. Or, it may

be too time consuming to at-tempt to contact everyone. The

altarnativ is to ith,otify representative sample 'and use the

time aff. resources ili ,/. to obtain information from members

of the !..amife. Rearcl-, hay: shown that statistics from a sample

are oftr- .00r accuratc than those from the total population.

This results from Lht f:E0.,:.t that it is usually possible to do a

better job (3'4: contacting each person or organization involved in

the sarple and obtajLning the information requested.

Sampllng can be a very sophisticated process. However, the

basic concepts are logical and not difficult to apply in everyday

practice. This module presents these basic concepts and

identifies a procedure for selecting samples.

Purpose

This module is designed to provide the information needed to

select the appropriate sampling technique and sample size for a

study.

phiggthEgA

The objectives of this module are to:

1, Describe basic sampling techniques, and the situav,ions

in which they can be most effectively applied.
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2. Provide a process for selecting a valid sample size.

3. List the typical steps used to select a sample.

Definitions

Population

The population comprises all of the people, organizations,

or agencies that meet the criteria for the total group. For

example, if one wanted to measure the career choices of the high

school seniors in Wisconsin, the population would be all of the

young men and young women who are high school seniors in

Wisconsin. For a study of the supervisory training needs of

employers, the population might be all businesses and industries

which have one or more supervisors. The list of all of the

elements or individuals in the population is called the sampling

frame. The problem or purpose statement should indicate the

appropriate population.

Sampling

A sample is a representative group of individuals or

elements from the total population. In the example of the

identification of career choice, a sample of high school seniors

could be selected. In the study of the need for supervisory

training, a sample of businesses and industries could be selected

if this population was large. The sample must be representative

of the population if the statistics from it are to be used to

make generalizations or develop conclusions about the population.

Some basic types of samples are described in the following

paragraphs.
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Tyspes_o_f_S_m_p_nles

Random Sample

The process of selecting a random sample assures that each

person or element in the population has an equal chance of being

selected. In other words, being selected as a member of a random

sample is based purely on chance. One random sampling method

with which we are probably all familiar is placing names in a hat

and randomly selecting the number of names needed. In this age

of the computer, software programs are often used to generate a

random sample from a given population. If the names or

identification labels for the members of the population are

stored in a computer data bank, it is relatively easy to obtain

or write a program which will randomly select members from the

population and print a list of names, addresses, and/or other

data on the members of the sample. The names and addresses may

be printed directly on mailing labels or envelopes to facilitate

a mail survey. A table of random numbers may also be used to

select the members of a random sample. A sample set of random

numbers is given in Appendix A.

Stratified Random Sample

In some instances, one may wish to assure that certain

groups are adequately represented in the sample. For example, if

a survey of local business and industry was being conducted and

there were only one or two that were very large, you might miss

them in selecting a pure random sample. In order to assure that

one or more of these large industries would appear, one could
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stratify the original population by size of the business or

industry and then select randomly within each of these

categories. In general, this is the process for selecting a

stratified random sample. The purpose of the study will dictate

what categories or groupings (strata) are important to be

represented in the sample. If there is a possibility that a

random sampling process might not select enough people or

elements from that group within the population, a stratified

random sampling process should be used.

The first step in selecting a stratified random sample is to

identify the strata or groupings of interest within the

population. After these have been identified, a random selection

of members from within each strata or group can be selected. It

is possible to change the proportion of members selected from

each grouping. For instance, if one has a very small number of

members within any given strata, you may wish to select a

proportionately larger sample from that group in order to have

enough data to develop meaningful statistics. If a sample of

high school seniors was being selected, it would probably not.be

necessary to stratify the population. This population is

relatively large and the proportion of males and females is very

similar. Therefore, it is likely that a sample drawn from this

population would have an almost equal proportion of males and

females. In fact, if the proportion of males and females was too

disproportionate in the sample selected, one would probably

question the sampling technique used.
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Sequential Sampling

In some situations you have a sampling frame or long list of

names that identifies your population. Select2ag a random sample

from this list would be a time consuming process and open to

errors. An alternative process is selecting names from the list

through the application of a sequential interval K, so that every

Kth name on the list, following a random start, is included in

the sample.

For example, if you need every fifteenth name from the list,

ranemly select a starting point within the first fifteen names.

Then, count off fifteen names from that point and select that

person for the sample. This process would be continued until you

have gone through the entire list of names (sampling frame.) In

this example, if the tenth name was randomly selected as a

starting point, you would also be selecting the twenty-fifth,

fortieth, fifty-fifth, etc. names from the list. The sauple size

for this process is determined in the same way as you would

determine the sample size for any of the other sampling

techniques (See Appendix El). The value of interval K is

determined by dividing the size of the population by the desired

sample size (N/n=K.)

Cluster Sample

When sampling from existing groups, it is often more

appropriate to select a cluster sample. An existing group could

be a class section, the people living in a city block, or various

office/plant sites for a company. In a school setting selecting
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a random sample can be disruptive to the educational process.

Also, it makes it difficult to administer the survey instruments.

When an entire class section is selected, the teacher or

researcher can administer the forms to all of the students

involved.

When doing community surveys, it may be difficult to obtain

a complete listing of the people in a specific area of a city or

county. Selecting city blocks or areas can overcome this

process.

The process used to select the group or clusters must assure

that they are representative of the entire population. For

instance, in a school setting some sections may have more

stue nts involved in extra-curricular activities, such as, band

and athletics. To avoid introducing a 'Dias, the researcher can

stratify Yitt groups or class sections and randomly select from

the strata. For examplet if you had six sections of students in

each class in high school, these sections could be stratified

based on those that contain students involved in extra-curricular

activities and those who are not. There may also be some

sections that have a cross-section of students. Once the strata

have been identified, the researcher can randomly select the

number of sections needed from each strata for the study. Again,

the number of sections will depend upon the total sample size

needed. If a sample of size fifty is needed and each class

section has twenty-five students in it, two sections would be

selected for the final sample. If there were two strata, one
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section would be selected from each strata. If there were three

strata, it may be easier to over sample and select three

sections.

Judgmental Samalg

Another type of sample sometimes selected is one in which
the researchers select people or elements from the population
which they feel are appropriate for the sample needed in the
study. In some instances, this may be a valid sample. If It is

necessary to have people who are knowledgeable of a new

technology or a particular problem area in order to identify

needs relaLed to the area, then a judgmental sample would be very
appropriate. If, however, the purpose of the study is to obtain
data which can be generalized to the total population, then the

judgmental sample is not appropriate. It is usually difficult to
prove that judgmental sample does not have some type of a tias.

Worse yet, it is usually impossible to identify the exact nature
and impacts of these biases.

Erocedures for Selecting a Sample

The following is a general procedure which may be followed
in selecting a sample.

1. Review the purpose of the study to identify the

characteristics of the appropriate population. List these

characteristics.

2. Determine if the population is large enough to justify
using a sampling process. If the population has only eight or
ten members, it would be more efficient to contact each one. If
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there are several hundred, then it would be more appropriate and

efficient to use a sample.

3. Determine the level of accuracy needed in the sample.

For example, the level of accuracy needed would increase directly

as the cost and significance uf the impacts of a decision

increase. Also, determine whether it is necessary to stratify

the population and sample within each strata.

4. Using the information from the previous steps and the

study objectives, determine the sample size to select. If there

are stratas or sub-groups in the analysis, it will be necessary

to determine at which level one wishes to specify the accuracy of

the sample. For example, if it is desired to have a specified

level of accuracy within each of the strata, then the sample

sizes would need to be selected for each strata. If it is

adequate to have a specific level of accuracy for the total

sample selected, then the sample size would be identified for the

total group and pro-rated to each of the strata. See Appendix B

for a sample size chart.

5. If a ranuom or stratified random sample is being

selected, use one of the processes identified above to randomly

select members for the sample. If the members of the population

are stored in a computer file, it would probably be most

efficient to have a computer program written which would randomly

select members from a given population and print out the

information needed. This program could then be used any time a

sample is needed. When selecting the sample, it is a good idea to
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select additional members or names. If it is impossible to

contact one of the members of the original list, the additional

names can be used to complete the sample.

6. Check the characteristics of the sample against the

characteristics of the total population. For example, if the

total population :is approximately 50% females, the sample should

also have approximately 50% females. Other population

characteristics suei as age, educational level, and occupation

may be used for this check.

A Caution

Response rates are not equivalant to sample sizes. For

example, if you need a sample size of 100 and expect a response

rate of 50%, it is not valid to increase the sample size to 200

in order to assure 100 responses. The 100 responses would give

the statistical accuracy needed, but there would be the potential

of significant bias in the responses. The problem of less than

100% response rates must be addressed in a different manner.

Non-respondents must be contacted and data acquired from them. A

follow-up of a sample of non-respondents is needed to assess the

nature and magnitude of any biases. The information from this

non-respondent group is processed separately and contrasted with

the results from the original respondents. Any discrepancies in

the response patterns indicate potential biases.
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Appendix A - Random Numbers

* Three Digit Numbers for Populations of 999 or Less.

* Four Digit Numbers for Populations of 9999 or Less.
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Three Digit Numbers for Population
of 999 or Less

168 998 915 188 309 368 59 190 120 406108 75 467 537 825 231 280 654 349 692440 955 936 712 744 346 353 35 553 329936 638 488 48 20 498 282 927 231 693644 41 893 861 752 183 503 830 722 26442 969 175 484 574 536 757 448 393 99218 139 695 796 409 431 491 9 318 550284 733 986 668 700 683 929 552 93 952414 920 841 754 706 958 815 552 140 136272 621 630 278 132 839 975 524 398 25468 636 191 724 872 803 625 680 768 866532 804 642 649 745 166 802 800 440 133612 326 764 77 429 742 741 686 213 501170 437 916 132 35 501 511 255 625 162276 396 368 513 674 273 112 994 963 97'333 76 375 224 507 112 487 573 624 1- 6134 333 593 433 980 530 9 321 601 133514 610 692 458 757 129 765 412 660 702426 11 494 599 117 339 994 543 911 863493 69 735 789 817 792 116 869 414 864319 842 969 679 491 416 468 626 152 481466 424 162 959 27 343 9 473 580 36144 748 670 49 996 432 346 734 909 735661 229 331 82 521 192 382 680 875 89659 695 967 965 875 433 149 368 708 725478 726 460 412 84 721 882 625 48 150683 262 271 941 784 852 566 149 308 708963 757 692 63 958 803 5 590 185 158355 493 763 973 971 86 276 610 341 526148 604 494 130 873 943 311 448 355 719447 5 328 944 242 393 594 89 726 132569 621 573 471 366 606 622 49 396 166307 91 230 333 133 566 206 603 30 4611 241 210 120 173 118 885 287 390 643945 310 846 82 473 649 80 303 691 623201 760 698 72 240 243 124 343 120 709541 782 476 231 244 653 311 860 781 148220 960 305 922 667 291 648 314 555 913692 181 59 683 416 18 480 914 729 782571 471 930 595 610 372 430 247 166 67474 172 317 204 184 312 796 420 176 52302 456 3 7 3 142 949 150 348 275 613 598940 750 627 521 768 383 94 521 883 596769 985 894 355 273 214 691 370 105 61619 742 691 125 716 970 457 297 365 987662 217 486 663 465 914 110 926 477 708953 437 762 139 353 487 41 498 673 534575 230 25 564 952 285 938 177 779 183322 93 9 367 831 482 371 125 493 301169 132 222 557 395 406 549 156 933 237710 790 297 364 923 992 173 472 491 322721 785 59 329 394 314 170 713 740 52942 881 437 166 510 786 530 977 564 749618 284 116 668 471 321 331 798 302 395
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59 12 697 8 400 229 918 999 436 414

77 16 964 337 410 354 869 6 635 963

464 446 128 164 939 247 406 382 747 50

147 935 562 899 732 674 154 125 41 30

294 185 996 756 552 635 76 414 586 141
790 401 300 228 850 74 964 154 521 250
156 116 375 142 154 683 460 528 112 142
582 691 145 176 221 438 181 39 279 231
182 166 682 245 107 869 536 882 706 559
344 48 26 656 512 241 225 109 123 238

53 206 720 937 123 81 584 646 812 111
727 867 414 99 610 375 904 942 292 128

419 182 513 324 311 630 944 629 396 972
574 394 738 37 993 393 98 145 27 387
891 708 985 554 271 8 481 590 695 816

587 25 88 289 776 44 448 295 915 872

526 111 275 506 913 153 298 359 673 155
603 91 347 985 477 695 977 6 811 613

468 65.) 247 457 434 693 987 600 359 203
530 710 705 414 297 7 309 870 891 803

185 449 473 609 595 393 487 865 992 253
727 88 196 433 459 980 911 753 113 804

449 205 753 55 261 815 321 252 640 298

389 368 706 909 906 212 532 681 160 812

9 958 962 580 836 899 768 822 710 377
229 888 610 447 407 991 752 294 635 519
604 346 768 368 44 966 282 597 541 895
497 456 956 375 863 576 328 613 81 883
754 17 520 509 215 373 174 772 975 879
141 5 887 720 361 788 739 596 91 880

489 375 360 887 994 803 382 488 599 929
660 734 700 675 278 744 125 724 596 825
958 645 346 831 155 923 864 287 67 324
932 598 728 762 473 369 519 593 83 645

558 998 131 619 942 897 908 92 684 537
75 750 966 713 368 39 61 253 330 193
36 219 511 713 94 991 414 336 164 138

140 302 101 769 476 453 606 777 923 475
718 147 870 318 495 252 936 594 241 806
171 508 392 901 646 606 906 296 625 396
792 880 333 633 105 984 3? 824 554 956
943 236 541 184 103 470 278 476 385 382

317 475 161 905 612 532 265 83 970 205
406 327 503 308 55 735 435 186 520 990
380 623 700 140 948 578 752 323 281 648
661 210 893 951 431 730 909 824 402 367

573 545 915 79 631 958 307 628 936 713
982 883 416 512 35 374 223 552 657 162

707 77 321 809 559 719 472 998 230 36

204 109 491 439 171 775 744 412 698 252

443 700 846 106 725 905 898 546 128 629
515 446 990 119 529 830 891 64 134 400

257 973 925 376 979 309 51 710 645 298
448 470 769 79 891 933 106 629 349 688
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916 627 883 804 800 176 60 847 445 65
628 296 406 985 929 661 781 871 293 350
371 294 386 67 718 579 256 311 92 61
556 251 220 662 179 40 41 698 297 356
764 601 522 717 827 974 690 877 122 139
494 331 193 122 952 748 72 725 442 859
950 123 797 110 558 147 679 127 852 181
234 773 377 345 745 370 405 383 790 360
714 424 109 466 618 552 191 142 603 841
306 866 683 284 461 562 333 790 519 211
606 169 472 e'.38 795 769 586 630 759 205
922 866 752 334 453 735 384 402 762 800

62 46 66 296 27 560 43 324 834 599
693 609 909 251 223 613 513 140 690 545
241 981 888 576 914 773 702 291 467 533
930 193 190 256 299 783 451 513 151 537
731 876 56 812 605 66 309 479 12 523

66 835 940 796 598 89 366 944 889 462
75 358 573 715 708 184 941 632 162 254

500 762 182 220 322 481 768 297 160 142
757 780 79 893 679 283 73 428 756 343
908 743 651 334 174 683 323 340 288 821

98 438 915 983 825 530 64 448 709 674
816 629 196 569 455 783 12 622 . 443 39
216 768 511 805 875 964 829 333 727 33
995 0 934 271 331 607 787 999 713 721
973 976 927 889 764 347 279 239 233 541
947 788 363 309 311 488 656 800 241 825
594 365 77 492 76 501 791 459 676 117
563 475 339 27 751 791 878 364 994 670
364 313 933 962 299 357 780 806 142 940
725 241 586 237 907 288 668 426 448 790
586 671 764 59 821 699 156 128 940 671
404 155 168 759 859 274 609 596 248 944
713 529 201 584 346 346 220 56 587 891
566 271 95 747 327 95 667 910 619 614
337 114 673 445 136 247 292 854 364 10
905 258 985 759 204 780 504 189 107 131
444 286 516 996 266 725 123 975 358 624
228 886 440 335 323 964 498 690 910 258
119 878 802 276 806 868 874 674 672 55

20 524 584 549 779 478 645 284 879 864
612 855 .678 502 604 774 234 807 217 550
498 460 911 777 847 701 262 142 962 37
448 32 772 914 87 165 947 656 264 398
186 698 380 661 275 940 169 668 649 740
989 836 951 859 266 580 808 403 669 912
828 558 414 7 532 656 767 166 718 887
637 339 491 686 847 148 934 604 459 51
169 203 247 102 274 274 189 458 314 428
581 560 442 851 137 662 831 774 174 129
903 953 765 677 101 208 432 469 179 817
782 752 751 306 155 451 582 947 174 878
852 991 785 510 383 450 166 474 559 964



591 181 421 56 132 276 184 816 791 322
144 823 432 400 717 832 615 530 98 542
196 603 769 481 302 235 840 81.2 37 720
964 596 34 993 299 820 706 299 766 234
811 456 572 791 686 419 745 235 261 f'.36
155 143 717 695 269 458 3P8 257 609 115
269 472 654 709 256 785 6"i6 291 941 205
733 358 616 663 816 810 804 29 871 642
462 212 194 258 682 511 418 652 5.32 140

98 259 367 600 598 15 743 '32.3 797 939
774 751 829 256 562 783 836 390 34 248
495 851 321 846 768 816 520 707 143 969
460 499 324 865 818 771 122 900 715 919

21 652 627 990 659 167 242 203 205 966
605 892 372 331 676 276 538 169 146 233
226 483 130 995 912 279 95 447 913 418
128 434 811 743 406 272 686 503 482 357
103 891 733 571 619 226 100 884 274 82
957 338 310 443 735 335 98 566 654 838

16 299 670 274 744 945 501 243 234 847
341 727 320 442 616 696 111 348 898 600
856 768 836 568 898 266 70 273 726 113
937 153 .!37 941 766 392 503 414 788 848
485 954 115 840 254 318 437 470 482 184
112 901 273 827 150 764 354 546 697 610
251 630 370 94 140 416 573 289 883 728
624 326 481 752 333 270 915 140 366 896
129 891 517 812 623 302 752 65 897 43
612 195 '735 149 363 36z 49 468 984 11
787 886 855 216 124 339 759 639 921 450
553 775 203 29 9 623 902 115 654 976; 908
610 695 579 921 851 22 310 405 47
627 154 227 309 809 352 173 987 390 615
500 712 135 700 618 908 673 289 65 765
642 26 432 606 963 732 881 925 590 468
977 637 861 .858 5 840 296 864 249 139
458 914 4e17 312 4.34 67 E46 892 646 633
900 939 56 447 164 57 364 616 718 455
565 592 41 599 783 812 313 745 615 3.82
832 408 431 297 329 558 955 63 918 97
255 160 157 903 7 498 463 497 615 607
861 121 585 614 803. 831 222 248 532 710
546 30 260 581 10 574 82 680 387 677

39 947 613 481 803 767 804 850 549
786 789 421 394 980 171 177 436 743 951.
41C, 844 356 430 730 617 129 600 41..1 830
605 691 521 907 904 303 626 210 94 284
70:1 8 178 291 118 606 66 694 449 188
645 247 569 673 793 700 ".02 646 959 278
589 32 667 687 932 561 80 456 115
231 155 253 839 328 269 1 52 145 412
257 535 961 12 616 164 456 891 970
904 557 501 430 615 40 668 535 8 345
945 931 903 931 604 181 8 6 847 938
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502 351. 600 593 457 669 350 676 971 611273 63 602 435 640 792 478 927 218 33191 42 177 495 322 424 708 343 224 712365 392 405 334 836 155 637 186 65.3 12635 375 85 571 926 954 107 8 267 317350 930 708 665 343 63 183 740 383 807215 723 991 466 109 980 682 682 736 80538 388 769 252 822 311 984 205 616 839977 978 212 777 412 252 744 314 665 286301 228 456 404 493 130 852 705 216 309724 413 95 445 546 47 837 274 118 325486 966 589 476 309 791 892 390 792 349432 761 998 430 657 164 246 279 856 722875 841 308 795 546 245 622 859 344 621902 497 649 997 6P 172 508 866 470 2128 692 633 166 8 411 759 462 235 729328 43 453 756 925 383 215 272 138 86418 685 149 953 645 456 363 225 35 565202 399 21 286 901 794 158 340 942 80155 217 460 473 106 204 750 881. 537 431718 420 989 971 901 970 622 794 407 590475 124 878 176 569 498 352 238 988 559616 733 910 402 428 617 349 7 691 53856 50 471 853 850 157 440 872 339 379119 19 771 451 25 318 503 117 587 388325 '580 429 856 614 867 390 875 55 659390 152 424 878 992 672 653 91 278 32165 505 400 62 227 125 902 146 779 353694 428 2 89 260 814 588 114 492 445458 324 224 67 405 87 357 461 907 795163 868 77 386 136 65 506 397 503 527464 839 241 843 708 942 226 300 865 569863 322 150 840 305 174 871. 269 131 102983 461 78 844 661 158 200 170 631 191556 876 736 628 283 411 993 168 675 5187 579 615 297 84 716 477 911 803 440358 773 111 454 238 474 115 879 446 318982 101 524 153 881 196 360 209 266 968191 855 504 412 846 958 571 134 37, 262290 36 571 948 378 310 96 315 24d.. 528714 245 303 395 605 868 293 441 494 610795 714 593 542 977 259 638 691 281 945152 760 535 917 785 399 72.3 738 337 974459 8 829 485 692 12 729 74 478 683194 286 710 950 934 992 975 234 58 677245 676 18 482 845 362 500 196 984 617880 103 790 142 597 367 609 561 563 37550 664 451 202 995 392 499 131 578 370155 895 852 522 701 55 640 75 700 704798 1 880 402 867 676 83.4 21 874 327506 919 732 547 742 623 499 930 811 933473 624 966 121 851 352 720 649 449 180854 585 700 113 725 618 935 276 255 369666 263 6194 401 357 916 28 110 927 621
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Four Digits Numbers for Populations
of 9999 or Less

9664 2062 47 5435 4636 9275 5739 3297 8807 2304
5547 3866 2214 1682 3978 2740 2161 9076 9201 40

712 5377 4382 5015 6084 5068 3781 3108 4028 6102
3442 3437 2794 1983 3830 2168 2772 289 9254 4740
9409 9350 6424 7421 5488 2297 1973 6159 6368 5204
6310 8194 9270 3540 8628 9401 5222 8648 5417 7843
9732 3479 2331 1482 5803 4284 6743 5535 370 2498
544 2440 2766 8523 2616 4893 1292 6642 9533 9931
1508 7766 7331 9530 7320 4248 3687 686 3461 8468
4161 5447 5473 4432 5224 8859 760 9066 6747 313

1825 7467 8760 1235 282 3791 4855 9614 7728 7025
2058 9321 7072 8348 4517 9686 5426 4300 5857 8317
7130 7481 2539 7612 3029 4002 8067 2947 9578 4399
5391 8000 8872 2232 2345 180 8207 2091 2466 6638
5245 6224 1041 8818 2396 6505 3718 1021 1498 5967
2529 5959 7397 1608 1675 7750 6519 7703 2900 340
4013 6322 7822 6813 594 9297 2038 2552 7634 3330
3367 2736 6636 7483 4069 2124 6657 9759 437. 2609
788 6985 2189 1496 279 9740 1282 992 2406 151'3

7856 6854 5667 8843 2778 1687 3414 6634 4370 5843
4498 382 4071 6397 7034 4519 4822 2165 8877 3602
9526 245 5892 563 4414 7033 6633 3735 9671 4187
9498 1882 7161 7520 5983 3937 2592 4277 1101 7684
6968 1768 9579 9090 9684 7830 3920 1513 3074 1082
7923 1495 5797 6444 6752 5375 9877 8891 2160 8423
3745 5903 8946 5728 1139 6590 6249 1550 3190 2954
4766 1357 8552 6256 8501 8268 3905 8963 7117 3119
4693 236 2504 4869 3415 436 '650 5566 346 7610
7407 1598 9001 6427 4245 436 6202 7536 7596 9595
4093 2812 2867 2031 8933 9459 1733 9696 9030 3442
8791 4457 1640 207 1174 3119 6195 8173 2215 748
8680 7951 7763 4028 9528 7765 1234 3863 4861 3045
1000 3956 8415 5659 1201 9555 9020 5745 4584 8123
5944 6632 3453 1117 1972 795 2329 3615 1548 2325
3417 6005 8832 8891 3461 9445 8012 3641 8095 4333
5716 5027 7280 8483 2864 25 2913 9244 813 3702
7210 1268 4130 5617 7957 9156 9837 10...5 4212 1691

480 2280 3573 1885 5851 3628 9578 4553 5731 9498
5354 637 3464 4608 7099 4996 7740 1158 8490 1883
7406 6136 4611 9819 1662 9200 1501 5103 5479 9105
4907 652 7588 4145 9341 4409 5878 9578 6035 9023
2556 2498 5881 2038 8895 2132 964 3286 6940 1024
5762 3726 2988 72 6627 7431 5209 790U 5626 5953
5233 2518 2341 1771 1064 746 4723 5064 6148 8374
7595 5496 6953 1522 4889 8265 8893 7166 9224 1108

7952 8309 9904 6495 2841 6755 7947 730 33 3960
4219 9170 1531 7930 4288 4290 2695 1628 1067 807
4990 5871 3868 9581 5981 7169 9937 9518 6434 8491
2074 4189 1860 8416 3434 7381 3340 1646 8099 9308
9991 1336 3509 2688 2896 1231 8363 5420 7861 3054
7062 4064 1827 2140 9305 9855 5294 1757 924 6464

590 4108 9551 6225 3339 3469 6215 9045 1955 4427
1457 5728 7532 5708 2068 4909 3947 7533 2026 340

5534 8007 8742 2729 7174 1472 3202 7866 9137 9323
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7476 3329 5614 8249 6555 6008 2089 9539 5912 6203
4062 9288 9645 1392 3754 7004 212 2248 3430 1585
525 1147 318 8146 7285 2434 7380 1517 9149 1149

7281 1880 828 4435 4383 5514 1701 7363 7133 1114
5053 2368 667 9654 1512 9031 6987 3272 7796 8422
7545 6124 9354 3723 590 7701 2996 6347 3109 6560
3109 4275 4712 9945 2550 6830 8308 2266 6810 7600
9906 2900 7544 4741 7396 1297 9059 5366 5645 4837
8857 8250 2757 2430 821 6558 9835 4310 7145 9827
4102 6002 2593 1910 2700 1928 2192 9111 2045 1621
943 217 5045 9012 1645 7659 6054 2764 4434 6514
891 3120 9116 5563 6770 8232 8910 2136 4488 447

1663 9948 2712 499 2169 6655 1704 5108 6647 5345
1346 920 8006 1683 5782 5285 7962 5933 4540 1823
9627 6561 7478 6258 1639 9663 8382 5478 2446 5912
9577 305 828 4255 7385 9929 6251 9080 5775 3482
153 5066 3055 1716 6747 1436 3941 9270 9442 4838

6847 5461 6474 7561 3756 9109 6835 5318 7485 332
5102 6306 8724 9797 1259 758 2660 3388 9095 7724
2557 7767 4289 3278 5110 9787 758 1881 9941 239
1377 120 3062 9882 6653 9537 1665 3249 2455 2767
5063 3180 5391 4708 4143 6553 1919 7936 9173 9189
4802 9094 3291 5398 7981 453 6543 5126 8477 8393
2794 9181 1402 7995 9366 509 1686 482 6744 6973
3598 7717 3195 8625 6671 5478 6645 9922 4116 4741
3648 4866 7315 7666 2808 530 7495 2533 7480 1944
31.82 9315 108 8806 9497 5146 8032 1985 2939 6356
8119 5294 2702 1342 5054 5488 7145 5943 5632 972
1502 588 8909 7169 423 5887 9536 4035 6448 927
9141 8675 2998 5961 8081 3541 7984 8724 7428 8171
1622 1089 8516 9944 9552 287 4906 6811 9858 6401
9102 2491 70 5364 3869 2071 7757 4168 5494 3505
5791 2514 3837 7967 893 2610 1507 9532 1537 6350
2016 2148 8788 6578 4252 9373 1276 6665 8112 9853
2699 117 3645 8983 8160 9426 3537 4759 2792 894
6297 3250 3825 9641 4978 6690 4677 6513 3775 4645
7148 6115 2352 6212 5334 2691 5236 8753 2344 8059
1125 6092 8403 3324 4445 6674 6454 3596 9015 9642
1847 2416 1152 4299 6194 126 7063 5932 7006 7888
6864 8462 4188 6576 5084 1882 2002 7263 4975 9971
4573 7518 1493 1225 4544 5226 5280 3506 7979 9167
7499 346 9086 3052 2861 4399 5885 7252 5686 999
5378 9922 1351 2287 4351 6760 2956 9895 9377 6099
566 1634 7120 3561 7857 5169 3545 7994 8522 9141

8103 7901 2280 9717 6515 5093 7819 8019 3228 9773
7537 1415 2136 8771 6403 9140 1678 6164 4804 204
7885 2972 2701 9068 6490 178 9952 2057 2669 6769
5137 4960 4541 2028 2740 9820 3985 8796 6016 6342
5898 1912 396 926 4466 3561 9783 3762 2553 4752
5559 1983 7801 9624 5667 4319 6527 6824 8607 243
4025 9659 4684 4063 7349 4248 4358 1936 4188 2387
1033 7273 8913 3359 3140 749Z 4398 6385 7848 2612
5708 2957 6244 3625 9240 5766 7342 6149 8423 8426
5745 2298 4565 7744 5317 1266 8930 7727 8703 6569
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1013 4051 1873 5010 4175 7032 5462 9584 9352 3322
5840 7671 9668 9428 5579 6058 2379 3550 463 4649
4159 6230 334 5979 2473 5721 4391 3114 4122 2290
5760 8915 9569 3177 7714 7118 9122 7424 1350 3220
4580 7299 2098 621 7428 530 9883 5001 2187 5065
5297 7397 990 5587 1621 3953 3007 8485 39 7806
9791 9524 2888 6078 5140 5907 7291 2451 5584 1968
9014 3274 5079 5204 3891 2702 4995 6865 1662 9799
8013 8829 4564 8102 2001 5973 527 5608 7485 754
8306 640 9787 4238 9409 6576 4443 5272 9147 5905
1979 7035 6665 1578 5654 7683 1286 1116 3246 9295

27 6462 1496 6857 8606 22 9282 6494 5811 4884
3131 9661 8557 4676 6160 7529 2482 6025 9040 7271
421 4096 9067 9465 8607 9179 951.3355 7945 9783
403 4152 5182 5219 9121 4132 6356 8130 7265 6722

2325 4939 7014 306 3749 9695 8304 5965 356 4264
5337 873 6842 5357 9952 6566 5242 6344 5461 8804
1120 9341 2030 3237 8424 517 2213 8608 5343 9119
2726 6702 1016 8150 6047 5760 433 2193 2954 1579
2376 5350 4580 8015 2737 9741 82 6115 3061 2561
3519 8585 1662 7146 1036 3818 2145 1022 6944 1206
1688 1403 4785 6945 8922 6111 6987 7062 8755 5388
4193 1875 8981 7557 2865 3603 1023 9018 7249 6358
4651 6533 9303 5222 4011 7276 7675 8635 9829 9618
4328 5816 107 5110 4906 8430 9178 9637 6434 3219
2454 9214 3444 9826 1702 3380 1125 5513 3214 6680
1588 6010 8693 6185 6836 9206 6205 524 9543 5893
6056 3408 223 9298 3909 2090 6896 2606 1012 8762
832 1208 8862 325 9476 3873 3165 9530 5142 4587

9416 7934 5579 4254 9960 8658 9984 8998 9872 4405
1579 9269 6498 3714 5331 1479 4997 5912 6906 1393
9743 2736 6469 5973 8907 2095 8400 7926 7090 6940
5540 4637 8328 9708 4045 742 9321 313 2456 1028
237 3150 6069 7906 7922 6078 5197 5157 3869 1863

3431 7175 6786 31 9477 429 7108 4615 3674 1363
8290 760 7735 2446 7244 649 4151 5594 3737 6732
7806 9693 6115 7710 2639 6418 8187 258 212 6096
9614 6948 7310 2808 9651 8335 5831 5457 1579 4695
6096 9032 2672 358 2189 7762 2052 1121 5410 9401
6264 2711 9431 7360 9918 5755 8261 4886 6247 233
5607 3031 9917 9890 1725 1616 1940 4557 1350 9910
4028 5865 3809 1250 7236 9322 3908 3303 7233 3208
9675 3221 6051 2269 572 4366 7652 1673 7250 8861
2151 4200 1461 7664 1057 1135 2202 7392 3348 4822
1696 608 9757 8371 2301 3800 77 5459 4939 4759
5861 713 1144 8581 8341 8641 4313 9015 8913 6572
1265 9362 7039 4575 2693 4668 7904 2843 6611 4397
9666 4478 2377 2338 7661 9181 4402 7937 383 793
4126 783 9606 9156 6359 7477 4470 4283 3584 7579
6894 8277 9309 2878 3147 7992 9069 1682 39(2t 8894
5166 7362 2777 8087 8743 7860 229 1980 288 383
8437 1569 7155 3002 8730 5779 4205 2373 1869 968
1156 4301 8381 1333 7728 1364 3803 5305 5196 9316
1178 4889 424 1485 658 9433 5988 7898 3543 7172
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1613 3405 4087 1624 5442 7010 2948 9353 8103 10347714 6624 5845 2428 3308 8249 9339 2738 1417 14598253 110 7105 6072 46 6487 5976 2272 1041 17094214 6455 7463 3730 1338 3132 7389 1685 3042 83337348 6014 8934 7503 576 7361 7537 6343 3557 34818387 6576 3642 855 8576 99 3851 5243 8581 44908439 2893 9724 348 337 1621 3109 421 9043 84877373 1999 5072 8273 102 7544 4548 4499 5254 40185043 2184 6426 8876 6238 9071 3322 8211 6525 95426254 9990 4123 2934 1021 2877 8809 5432 4018 86017863 2595 4914 3332 7309 5706 1734 1039 7059 5389705 9311 6042 9982 697 5581 920 6420 9614 92519483 7512 7559 2670 7308 7364 9148 1437 3795 41814778 2003 1152 7156 8234 2032 7438 1675 5440 64982247 4547 6730 9979 1143 8480 2459 3130 2416 25369314 8780 7275 2751 2154 651 2057 4683 3743 51448556 7060 2194 4175 6059 3289 3492 4520 6179 50133924 6647 9C96 9456 4765 3496 7278 9754 9065 7180293 5019 7881 9075 1794 4326 789 6269 7274 63583037 4831 8697 3926 9164 7885 9573 78 443 39351597 21 983 8435 1431 569 4837 9054 3723 63443961 2608 3965 9440 4366 9135 2277 6771 5308 60816709 6827 3855 3051 2164 5057 4682 5117 8530 45782437 132 9103 6466 1509 3028 7925 1308 5568 75662099 1264 6686 3509 2689 9338 1415 4677 5305 898650 862 8953 3497 1616 4075 9251 1198 3835 70799607 1812 6414 9689 1447 9588 1488 5809 2091 80644174 1662 6368 7993 2873 3198 5564 6219 5267 81354803 9753 4847 5606 7443 6741 331 3893 2592 35647802 4192 9328 4773 2910 5899 8728 93 7997 63822288 196 6464 5692 2838 480 4251 4209 1534 95625754 8664 2038 6705 9024 9526 459 9904 2608 2147166 3838 3858 6099 4058 4421 6057 6777 8384 41569209 8569 1717 30 6840 5723 160 3142 8640 82919388 6809 6303 2136 5624 7354 7401 6053 1126 92989647 2465 298 4173 5371 1662 7 9684 3575 5055520U 3423 4391 411 8425 2865 8301 9543 9329 8679956 6417 7758 3376 3933 1143 1515 3579 7291 28377409 4203 1240 1793 1652 7189 1803 6960 3228 74636784 8182 1304 5006 3903 4167 5300 6966 2437 66573684 9010 8205 8774 5117 2645 9261 4996 3012 27277101 1748 2121 6869 5776 1062 3241 5976 8709 52929618 1623 594 8330 6167 1486 9199 6316 75 35659431 8290 8908 3393 9492 4772 9787 5967 6491 9723757 7615 6332 8872 2917 2516 235 4856 9417 40937738 7175 4919 8000 3509 2386 6604 915 2827 75545329 6868 8061 7384 3025 312 6012 3036 9928 26633428 8073 2738 6527 5578 4516 2295 9329 193 94796880 5566 6633 345 4716 4398 7628 3958 6774 68118427 2798 8480 4044 5701 8602 6406 6525 6054 14133549 20 1465 9511 4285 3217 6528 3205 7598 84669818 2950 4671 4890 9231 9757 4436 592 8643 33728180 8163 734 1182 1794 5235 8315 8324 1765 92654002 6966 8499 3298 5592 224 8074 6908 1964 3684
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1920 2570 6165 6077 1886 6653 7815 5691 9968 905
6542 6295 9856 7679 5833 1810 1823 6695 960 7674

177 5129 8713 7134 8989 846 1271 1867 2186 8021
4039 4886 1601 1834 4810 1220 4079 6490 9085 9320
6222 8262 3905 3670 2886 2781 20 6564 3004 3297
9767 4525 3834 4121 5475 2331 2238 976 751 5115
9068 7467 4496 6512 268 4392 4988 8319 5767 6123
8869 4638 4785 5750 7403 969 3616 8241 9817 6223
9497 8302 1099 3125 1664 7188 9074 9975 8167 155
3118 4231 4558 3795 4337 5891 8035 9956 4579 6138
8142 476 9089 4216 2611 4448 5189 3009 4445 7226
6795 1288 3841 7906 2130 8097 6030 9439 9481 2248
3650 3446 3322 7393 9726 7908 681 635 4863 6204
5056 160 9738 9945 2761 4846 1494 8401 4010 6329

120 3373 8619 1480 8416 6273 3633 783. 6637 1653
7758 5550 405 8879 4908 4496 7992 1178 6737 7573

555 8785 1487 2584 6431 391 3995 7536 8074 4626
9207 9183 7728 787 9047 5738 5449 5535 997C 9238

535 9778 6062 499 4993 7454 12 7157 5114 5443
1813 2753 4758 1316 2533 2331 1445 3148 7995 7516
3833 3107 4714 1545 6703 4042 7932 2220 7008 5794
9100 8247 2117 5429 7645 1933 8819 3140 9366 8707
9197 3012 1307 1444 6964 5383 448 5040 5342 5015
1059 4232 5100 6795 3059 5110 8820 8181 1220 8303
5007 5119 2575 9307 3120 5642 6851 8909 8131 2874
2295 4201 690 6661 6711 8131 6507 539 1080 3067
6034 8262 579 1349 3044 1614 5364 3288 8199 8716

953 583 1201 9550 5538 633 2626 2920 9118 4701
4C23 6562 6717 409 2383 9638 5614 6518 2565 4309
3872 5488 8772 626 5038 6753 3680 6453 1344 1210
1303 1626 5257 4872 7193. 3094 6730 7160 7058 5235

977 6805 2430 7079 9145 5821 9413 5656 1694 9531
4161 2183 1859 8098 6152 5315 4017 2547 7866 3171
9309 5727 6941 3360 8368 6205 4421 7727 8483 544

185 6029 56 6932 4133 268 4685 646 9259 8899
4 727 9310 160 7624 1672 3411 8116 1004 8187 5052
1305 6597 6162 5405 6263 837 602 8834 4180 3395
6723 9156 3118 4212 5072 1013 4756 4942 7037 6811
1744 4018 580 7217 9273 2060 3533 658 1947 1838
9316 4809 4540 4526 7399 532 2764 1442 8376 6228
7598 8011 972 8089 4315 4162 5840 9199 4765 2881
8495 7963 9033 6136 1215 3832 53 4889 1260 5791
2272 7429 262 6579 2963 7725 7112 3113 2283 3031
4198 1076 5652 7457 4342 9152 9574 5727 3266 5859
9472 8836 9947 9467 5639 840 4687 8954 897 3478
2263 1479 1063 2859 4981 9339 6807 9928 7984 6873
3002 3928 6670 5287 9159 5586 3542 87 5 2039 4222
9352 9581 9033 524 872 8406 8415 4191 5145 1599

46 3164 7548 7111 7635 8679 8519 6286 1147 7836
1294 7254 5447 2926 489 9988 8783 4217 8874 8505
2196 434 7191 3170 8446 8634 9347 3584 6559 2714
2833 4 5585 7250 1712 8793 8648 908 7018 4836
5905 1123 6914 1420 2488 9286 6443 5524 5031 3139
4231 4009 7877 615 972 3652 7553 6821 2040 5520
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Sample Sizes

The Sample Size Chart can be used to determine a sample

size. Find the size of the population in the column labeled,

RomlAtian_aige and read the sample size in the next Sample Size

column to the right. These sample sizes will provide data with +

or - 5% accuracy in 95 samples out of 100. (I.E., if one found

that 50% of a sample responded yes to an item, it is very likely

that 45% to 55% of the population feels the same way.)

Selecting the Sample Size Select the sample size to give the

level of accuracy needed for your study. For example, if you are

surveying a population of 1000 students and want to have + or -

5% accuracy, select a sample size of 278. If, however, you want

+ or - 5% accuracy for the statistics for the responses from

males and females, you would have to base the sample sizes on the

number of males and females. For the purposes of this

illustration, let us assume that there are 500 males and 500

females in the population. To obtain + or - 5% accuracy for each

of these groups, the sample sizes would be 217 malas and 217

females. The total sample size of 434 would give statistics with

more than + or - 5% accuracy for the total group. However, the

study would also be more expensive since more people were

involved in the survey.

You will need to decide the level (male/female, total group,

etc.) at which the most critical decisions are made and select

the sample sizes at that level.
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Sample Size Chart

fV
**4
U;)

Population Size# Sample Size Accuracy* Population Size# Sample Size Accuracy*

25

50

75

100

150

200

250

300

400

500

600

7 0

800

900

24

44

63

80

108

133

152

169

196

217

234

245

260

269

+ 5%

+ 5%

+ 5%_

+ 5%

+ 5%

+ 5%

+ 5%

+ 5%

+ 5%

+ 5%

+ 5%

+ 5%

+ 5%

+ 5%

1000

1500

2000

5000

10,000

50,000

200,000

Very

Large

Populations

278

306

322

357

370

381

384

250

1000

1500

+ 5%_

+ 5%_

+ 5%_

+ 5%_

+ 5%_

+ 5%_

+ 5%_

+ 7%-
+ 4%_

+ 3%_

# For populations between the sizes listed, interpolate from the sample sizes given.

* For values near 50% (this is region of largest error).
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Working with Small Groups

Introduction

Many individuals fail to participate in large group

discussion because they ir..Le intimidated by the group's sheer size

and diverse background, or because the high number of group

members does not provide opportunity for everyone to speak.

Small group interaction often reduces shy individuals'

inhibitions and allows participation by all group members. It is

advised that small group sizes be kept below eight people.

Small group structure can be rigid or flexible, introduce

new members or strengthen existing bonds, facilitate new and

creative ideas or dissect a probler and determine a solution.

However used, small groups can be an effective tool for trainees

or teachers.

Selection

Before we begin with the role of group facilitators and

workings of small groups, it may be beneficial to briefly explain

l'ow to choose the members of small groups. Perhaps the most

critjcal aspect in selecting group members is to clearly define

the purposP of Lhe groups and the outcome desired.

If the purpose of the group is to predict the future skill

needs for entry level work force members in five years, it would

be advisable to use employers as group members.

If the group's purpose is to decide if punishment of school

violations is being distributed evenly for athletes and non-

athletes, a group comprising student athletes, student non-
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athleLes, and administration officials would be advisable.

If an instructor simpli wants to increase class discussions

through small group interaction, a random grouping may be best.

It should be noted that if small group discussion is used often

in a classroom, it is advisable to rotate group members regularly

to maximize student to student interaction.

For more information on how to choose group members see

modules on Delphi Survey and Sampling.

Purpose

The purpose of this module is to explain the role of the

facilitator in small group discussion and to provide examples of

various small group methods.

Objectives

The objectives of this module are to:

1. Describe the role of the facilitator in small groups.

2. Provide exercises to explore how groups operate.

3. Provide examples of various group methodologies.

Facilitator's Role In Small Group Discussion

During group work or discussion instructors perform the role

of facilitator. While the role of the facilitator varies

depending on the group activity, it remains the vital key to the

group's effectiveness. The facilitator plans, organizes, and

directs the group's activities. Though the students provide

information and discussion, it is the facilitator who maintains a

comfortable atmosphere conducive to open yet controlled

discussion. The facilitator will:
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1. Introduce the objectives of the group and explain the

parameters for discussions/activities.

2. Guide/lead the group discussion/activity.

a. Keep on target

b. Involve all people

c. Quiet people who want to dominate

3. Summarize the group's findings.

It is important for a facilitator to understand how groups

work, know what activities work best for various group

objectives, and to be well organized yet sensitive and flex!ble

enough to adapt to ,:lianges in the group or objectives.

Phases of Group Interaction

Any group, regardless of size, goes through three distinct

phases as it moves toward accomplishing its goal. Although these

phases may be mismanaged by unskilled group leadership, they are

clear and distinct. The three phases are Clarification,

Evaluation, and Decision.

Clarification

In this phase facts and opinions concerning the situation

are presented and leadership roles begin to emerge within the

group. This phase should represent a minimum of 50% of the group

time. Two things must be accomplished in this phase.

1. Group objectives must be clearly stated.

2. Roles to be assumed by each group member must be

tried out, accepted by others, and then stabilized.
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Bvaluation

During the evaluation phase group meelers work on the

goals/objectives discussed in the clarification phase.

Decision

During the decision phase the group selects the best

solution or final decision based on the group's activities.

Learning How Groups Work Through Experiential Learning

Experiencing the processes and sometimes frustrations of how

groups operate can often be the first step in successful group

work. Cog's Ladder (see University Associates 1974 Annual for

Facilitators, Trainers. and Consultants) is an excellent exercise

that explores the factors which distinguish process from content

in group interaction. Each group will go through distinct steps

or phases in the process of interaction. How well the

facilitator understands and directs these phases often will

dictate the quality of content the group develops.

Group consensus seeking exercises are also excellent

beginnings for group problem solving activities. Examples of

group consensus seeking exercises are contained in modules #307-

Group Problem Solving: An Experiential Learning Exercise, and

#308 - Group Problem Solving: Lost at Sea, A Group Consensus

Exercise (these modules were adapted with permission from

University Associates Annuals for Facilitators, Trainers, and

Consultants).

Fish bowl type exercises provide participants an opportunity

to observe and experience the group process. In this exercise
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one half the members are seated in a circle and given a topic to

discuss. The other half are positioned in a circle surrounding

the first and observe. The roles are then switched so each group

discusses and observes. After this process the facilitator

directs a group discussion on what was experienced and observed.

Types of Small Group Metbpds_Qf Instruction

Which ever the small group methods chosen it is important to

provide a means of recording the ideas or findings of the group.

Sheets of paper, chalk boards, white boards are all acceptable;

however perhaps the most common and flexible is a flip chart.

Flip charts are cheap, easy to transport, can be preprinted with

questions or guidelines and are easy to use.

Buzz Groups

Procedure.

Large group is broken down into smaller groups of five to

ten people. Each group openly discusses their assigned topic

then reports to the large group. A group leader is chosen to

direct group discussion and to report the findings.

Advantages.

1. Involves everyone.

2. Reduces intimidation of speaking to large group.

3. Small number facilitates communication between members.

Brainstorming

Procedure.

Group members are given a topic and are asked to vocalize

any or all ieeas about that topic. It is important to remember
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three things.

1. No judgments, or "all comments are good comments."

2. Quantity of ideas/comments are desired.

3. Creativity is desired.

Advantages.

1. Because all comments are good, intimidation is low.

2. Produces a large quantity of information.

3. Facilitates creativity.

Nominal Group Technique (NGT)

Procedure.

Large groups are divided into groups of 5-8 people and given

a topic or problem. Individuals are given time to think to

themselv( , about the topic. A group leader then directs:

1. In a round robin fashion, the listing of all ideas from

each person. This is done without discussion.

2. Discussion within each group to clarify or expand all

items on the flip chart.

3. Each individual to vote for the top five or ten items.

4. The group to make a priority list from those items

(priority list length will vary by topic).

5. Each group to report it's findings to large group.

AdvantAggg.

1. Good tool for problem solving.

2. Provides both qualitative and quantitative information.



Phillips 66

Procedure.

Uses the ,...ame procedures as Buzz groups except each group

has six members and discusses each topic for only six minutes.

Advantages.

1. Involves everyone.

2. Facilitates communication.

3. Enforced time constraints keep memzers on the topic.

Experiential Learnina

There are numerous experiential learning exercises covering

a wide range of topics. Exercise lengths may vary from five

minutes to two hours and are an effective way to involve group

members. For a more complete explanation and list of exercises

see University Associates' Annuals for Facilitators. Trainees,

and Consultants

Advantages.

1. Fun change of pace.

2. Involves all group members.

3. Applies what is learned.

Case Studies

Procedure.

Group members are given an actual incident that did or could

happen in the related field. The small groups discuss possible

problems, solutions and ramifications of the incident.
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Advantages.

1. Used "real life" situations.

2. Members can call on past or present experiences to

discuss the incident.

3. Incident example may be structured or modified to fit

group and cAectives of the training or educational

activity.

Focus Groups

Focus groups are a popular means of acquiring a qualitative

set of responses from a group of people familiar with the topic

being discussed. The group consists of eight to twelve people

working with a moderator to express opinions and attitudes and to

discuss the specific topic that all group participants are

familiar with. Sessions usually run from one to two hours.

Procedures.

1. Initial client meeting

2. Development of the interview guide

3. Second client meeting

4. Conduct of the groups

5. Transcription of the proceedings

6. Internalization

7. Organization and writing

8. Presentation of the findings

Advantages

1. Provide easy, fairly reliable access to the ideas and

attitudes of a work group.
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2. Provides good data to be put into questionnaires for a

quantitative study.

For a more in-depth look at focus groups, see Zemke.
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Introduction

The age-old questions previously asked by educators in the

past, who were concerned with education for work, remain today.

First, what do students need to know to be successful. Second,

what skills or competencies do students, as learners need to

acquire to be competitive in the workplace. Although the

questions remain the same, the answers may vary from generation

to generation, from year to year and from geographic location to

geographic location in response to a variety of convoluting

factors.

To keep curriculum current with locally determined needs,

schools must develop a network of workplace needs. One can draw

upon reviews of relative research, state and federal guidelines,

follow-up studies of local/regional graduates, surveys of

business and industry, and interviews of local business and

industry representatives, as excellent sources. This is

especially true when information from the various sources are

combined and compared to attain up-dated information upon which

to base decisions.

One of the goals of the High-Technology Training Model

Project was the development of a Necessary Skills Matrix. The

intent was to identify those skills necessary to acquire

employment and be a competent contributor within the workplace.

Data was collected from; (a) the Wisconsin Department of Public

Instruction's Education for Employment Program, (b) five year

follow-up studies of high school graduates conducted as part of
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the High-Technology Training Model Project, (c) interviews of

local business and industry representatives, and (d) business and

industry surveys.

Purpose

The purpose of this module is to provide an example of how

to conduct a necessary skills study and to report the findings of

the High Technology Training Model Projects' Skills/Competencies

study.

Objectives

The objectives of this module are to:

1. Provide an example of how to conduct a necessary skills

study.

2. Show the results of the High technology's study on

necessary skills/competencies.

Mrthodologv

Data was gathered through project generated industry

interviews and surveys, and high school five year follow-up

studies. This data was pooled with skills/competencies lists

published by Wisconsin's Department of Public Instruction (DPI).

A base list of skills for the matrix was formed by combining

lists of DPI's emPloyability and basic skills contained in the

Wisconsin DPI publication, Education for Employment. Where

duplication of skills was found, only one entry was made. Skills

from the other studies were then either categorized within the

base list, or added to the list.

It must be noted that these various lists may not be
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directly comparable on a one-to-one basis. It is the composite

of these lists that is important. One must also accept the fact

that the various studies were designed to identify local

requirements in response to different needs.

Information Sources

The following is a summary of each of the studies used in

the development of the Necessary Skills Matrix.

DPI Ilasic Skills.

This basic skills list was taken from Educarion For

EmPloyment, publisned by the Wisconsin Department of Public

Instruction (DPI)in 1988. The Department of Public Instruction's

stated purpose for their lasic skills list was to identify those

skills that all K-12 students must have to; (a) advance to

postsecondary education, (b) promote a successful transition from

high school o the world of work, and (c) master the lifelong

skill of learning how to learn.

The implication of this basic skills list can be far

reaching if properly used. The Department of Public Instructions

goal is to establish staff development activities that are

designed to assist K-12 teachers and business/community

representatives integrate; (a) basic skills into the vocational

curriculum, (b) world of work examples and competencies into the

general education curriculum, and (c) activities across grade

levels and disciplines with special regard for student

populations with unique learning needs.

In conclusion, DPI's basic skills list was designed to serve
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as a base or minimum standard by which K-12 teachers can

integrate relevant skills/competencies into all their curriculum.

The skills listed are those considered necessary for the

successful transition into postsecondary education or the world

of work, and to develop lifelong learning skills.

DPI Employability Skills.

Initiated in response to a growing concern over the number

of youth who fail to make a successful transition from school to

the work world, Wisconsin's Department of Public Instruction

joined forces with Parker Pen Foundation of Janesville, WI. The

Parker Project's first phase provided the necessary information

base required to assess the school's capacity to meet the needs

of business, students, and society. This information base was

also used to project future business needs. The Wisconsin's

Education for Employment concept grew out of the Parker Project's

work.

Teaching the skills necessary for students to seek, attain

and maintain jobs is a primary objective of Wisconsin's Education

for Employment. By incorporating employability skills and

standards, such as punctuality, responsibility and general work

ethics, into the schools' curriculums, students will be better

prepared to make a successful transition into the work place.

Too many high school students do not understand the

importance placed on punctuality, taking responsibility for

oneself and actions, and working together; and therefore, are ill

prepared for the work place and its demands. By incorporating
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these skills/attitudes into the schools, the students will be

better able to perform on the job.

B & I_Surveys.

The statewide business and industry survey was conducted by

project staff and based on a random sample of 285 companies drawn

from a random list of 12,000 businesses and industries generated

by the Wisconsin Department of Industry, Labor, and Human

Relations (DILHR). It should be noted that the DILHR sample did

not include representatives of the hotel and tourism industries.

The purpose of the survey was to identify; (a) who within

companies is responsible for training, (b) the type of training

currently being done, and (c) that which is planned for the near

future.

Although, all the collected data was not directly applicable

to the Necessary Skills Matrix, the comments of the 67

respcndents surveyed indicated that companies were highly

involved in training in such areas as interpersonal relations,

problem solving/reasoning, job seeking and getting, work ethics,

computer skills, and a wider, stronger base of specific technical

knowledge.

It seems imperative that industry be surveyed on a regular

basis and that feedback be incorporated into the institution's or

district's curriculum development/evaluation process.

B & I Interviews.

During the summer and fall of 1989, participating teachers

were asked to become more familiar with the technological changes
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taking place in the businesses and industries of their local

communities. Participating teachers ,..onducted interviews of 103

local companies using a project staff prepared set of questions.

Open-ended questions were used to identify any new technologies

that companies had implemented in the last two years and the

resulting new skills and competencies needed to operate or use

those technologies. Also asked was what new technologies

companies seriously considered implementing within the next 3-5

years.

A second part of the interview of local businesses and

industries conducted by participating teachers identified new

skills and competencies current employees and future entry level

employees need.

Of particular interest was the strong emphasis industry

placed on the basic skills: reading, writing, speaking and

listening, and both basic and advanced math. The results also

showed a heavy need for interpersonal relations and problem

solving skills. It should be noted that representatives of local

businesses and industries indicated that computer skills are

every bit as important as the traditional basic skills.

The participating educators' interviews of individuals

representing local industries spawned two excellent outcomes.

First, a list of skills/competencies industry perceives students

need to learn. Second, the interviews provided an educational

experience for the teachers which in turn provided them with new

content and applications for their courses.
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Five Year Follow-up

Five year follow-up studies of graduates were conducted by

each of the secondary and postsecondary schools participating in

the High-Technology Training Model Project. The goal was to

obtain feedback regarding employment status and high school

preparation. The surveys also requested input regarding the

skills or knowledge students had to acquire since graduation, as

well as those they anticipate they will have to acquire in the

near future to keep up with changes on the job.

General job, general preparation, English and math skills

were rated as being of greatest value in high school preparation.

Responses to open-ended questions asking what present and future

skills will be needed in the work place indicated a significant

need for computer, interpersonal relations, supervisory, and

technical literacy skills.

Separate modules have been developed and are included in

this handbook covering each of the research activities conducted

as part of the High-Technology Training Model Project.

Findings of the Study

This study brought a split image of the needed skills into

focus. The Wisconsin department of Public Instruction's basic

and employability skills address the skills considered necessary

to make the successful transition to postsecondary education,

achieve employment, and be prepared for lifelong learning.

Business and industry surveys and interviews along with the

five year follow-up studies of high school graduates identified

300

2:0



those skills the respondents considered necessary to become and

remain competitive in ths wor.olace.

Appendix A shows a consolidated matrix listilil only items

which were mentioned in at least two of the studies.

Interpersonal relations and problem solving were the only items

mentioned in all studies. Computer skills and work ethics were

noted in four of the five studies; and communication, advanced

math, and electronics were identified in three of the

It should be noted that va%ying applications of technology

backgrounds were consistently identified by business and industry

as skills needed by its work force.

Significance of the Necessary Skills Matrix

This study has shown there is a significant need for

teaching our students the following skills/competencies:

1. oral and written communication,

2. basic and advanced math,

3. interpersonal relations,

4. problem solving,

5. work ethics,

6. basic through advanced computer,

7. electronics and,

8. strong technical literacy base.

Another significant finding in this study was the

thoroughness of the business and industry interviews. Educators

talking directly with business and industry experts provide an

opportunity for clear, probing questions about skiils needs to be
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answered by those Vic) do the hiring and see the needs on a daily
basis. Surveys zid follow-ups are fine sources of informatio:4,

but nothing beats a one-on..ne discussion to solve a problem.
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Necessary Skills Matrix

B & I B & I 5 year DPI DPI
Skill/Competency Interview Survey Follow-ip Basic Employability

Communication X X X

Reading X X

Writing X X

Speakihg/Listening X X

Basic Math X X

Advanced Math X X X

Advanced Science X X

Interpersonal
Relations X X X X X

Problem Solving X X X X X

Self Confidence/
Self Motivation X X

Job Seeking X X

Good Work Ethics X X X X

Personal Economics X X

Basic Compl,ter X X X

User Computer X X X

Advanced Computer X X

Electronics X X X

Technical Literacy X X

Technical Systems X X

Tech. Manufacturing
Processes X X

Tech. Mechanical
Background X X

Technical Applications X X
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Articulation: Helping Students
Transition from Secondary to Postsecondary

Institutions

Introduction

Within the United States, academic education, general

education, and vocational education are generally considered to

be based on separate and distinct bodies of knowledge and skills.

Feldman (1984), suggests that the educational system in the

United States has traditionally fostered this competitive

relationship and the perceived need to make these educational

distinctions has precluded the integration of thoughts and

practice concerning education.

Recent discussions addressing ways to improve the quality

of education suggest the integration of academic and general

aspects of education with the vocational aspects. Plihal,

Johnson, Bentley, Morgaine, and Liang (in press), suggest that

any attempt to integrate the vocational, academic, and general

aspects of the educational system in the United States will

require changes in the philosophy and organization of schools as

well as the instructional ,,ethods employed. Integrations of the

various aspects of the educational system will not, in and of it

self, provide the necessary mmtivation for those students who

lack a clear vision of an attainable future.

The educational system within the United States was not

designed as a total system which allows students to complete

their formal education at a single institution. Students move

from exploratory programs at the middle school/junior high
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school, through the secondary/high schools, and then on to

technical colleges, junior colleges, and/or four year col'eges

and universities. The entire process of transitioning students

from one level of education to another, or between one

institution and another, is what Selman and Wilmoth (1989) define

as Articulation.

The question addressed in this module is, how does

education, as a system, transition students from secondary to

postsecondary institutions? It should be noted that the

discussion in this paper is focused on the articulation programs

designed to help students make the smooth transition from

secondary to postsecondary institutions.

Purpose

The purpose of this module is to define selected forms of

articulation which can be used to facilitate student transition

from secondary to postsecondary educational institutions.

Objectives

The objectives of this module are to:

1. Provide a general description of several articulation terms

and forms of articulation which include: (a) barrier removal

programs, (b) enrichment programs, (c) shared facilities, (d)

combined enrollment, (e) contracted services, (f) transfer of

credits, (g) time-shortened programs, (h) advance placement, (i)

one-plus-one, (j) advanced skills programs, (k) core curriculum

or pre-technology, and (1) vocational technical two-plus-two

preparation.
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2. To provide general information and examples pertaining to

the development and administration of selected forms of

articulation which help students' transition from secondary to

postsecondary educational institutions.

Stipulating the Meaning of Terms

This module on the articulation programs began with efforts

to make sense of language and concepts central to the topic. The

terms used to define the various articulation programs are used

with a variety of meanings by different people. Additionally,

when trying to review literature to make sense of these

articulation programs, one encounters related terms such as

curriculum integration, academic education, general education,

liberal education, and vocational education. To add to the

confusion, some terms take on different meaning at the secondary

and postsecondary education levels.

Articulation

When applied to programs between secondary and postsecondary

institutions, Long, Warmbrod, Faddis, and Lerner (1986) describe

this application of the term articulation as "a planned process

linking two or more educational systems within a community to

help students make a smooth transition from one level of

institution to another without experiencing delays or loss of

credit" (p.1).

In vocational education, articulation has been defined in a

number of ways but the central theme is: "to eliminate as much

as possible, unnecessary duplication of training across the
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levels" (long et al., 1986, p.2).

Curriculum Integration

Curriculum integration as defined by Plihal et al. (in

press), refers to the process of combining the various parts of a

student's educational experience to form a single, more

encompassing, experience.

As seen by Plinal et al. (in press), horizontal curriculum

integration occurs when the curriculum enables a student to learn

various principles (in one course) and develop a full

understanding of those same principles by applying them in

another course at the same grade level. Vertical curriculum

integration, on the other, purposefully connects parts of a

student's educational experience from one level to another.

Academic Education

Academic education at the secondary school level refers to

education organized around generally accepted disciplines and is

usually limited to the knowledge areas of English, foreign

languages, history, economics, mathematics, and the sciences

(Good, 1973). At the secondary level, all students are required

to take a minimum number of courser in a prescribed academic area

as a prerequisite for graduation. Students planning to attend

college are usually in a college preparatory program (track) and

take more than the minimum number of academic courses required to

meet college entrance requirements and expectations (Plihal

et.al., in press).
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General Education

Shapiro (1986), describes general education as unfocused and

the dominant track in most high school curriculums. According to

McConnell (1952), general education grew out of concerns that at

the college and university level, educations were becoming overly

specialized while liberal education has become technical, narrow

and irrelevant to human concerns. As an out growth of that

concern, general education at the secondary level, was designed

to develop the common core of knowledge, skills and values

considered necessary for students to deal with the personal and

social problems expected to confront them in a democratic society

(Purves, 1988; Faust, 1950). To some the concept of general

education includes both academic and vocational courses (Plihal

et al., in press). Parnell (1985), referring to the general

education as the academic and vocational desert in the American

education system, described it as being made up of a combination

of general, remedial and personal/hobby courses. As Plihal et

al., (in press) noted, "It is unfortunate that the term 'general'

often is used at the secondary level to refer to a track that is

neither academic (college-preparatory) nor vocational--a

curriculum that reportedly prepares students least well for life

after high school" (p.7).

Liberal Education

Although sometime used synonymously with general education,

liberal education has a different meaning. Frequently is liberal

education used to describe college level education which prepares
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students for living rather than preparing them to earn a living.

Liberal education is education with intrinsic rather than

extrinsic worth; education intended to be appreciated rather than

applied. The seven liberal arts traditionally comprising a

liberal education are: grammar, rhetoric, logic or dialectic,

arithmetic, geometry, astronomy, and music (Plihal et al., in

press).

As Plihal et al. (in press) noted, the distinction for

categorizing selected subjects--mathematics and the sciences--as

part of an academic or liberal curriculum, is dependent upon

their intended use and the intrinsic or extrinsic value which is

attached to them.

Vocational Education

Vocational education is most commonly used in the broad

sense to refer to education which prepares people for gainful

occupations (Prosser & Quigley, 1949). Variations of this

definition refer to education that prepares people for work

(Roberts, 1965) or work and family role (Copal Plihal, Scholl,

Ernst, Rehm, & Copa, 1985). In a more focused perspective,

vocational education can be defined as a specific set of skills,

attitudes and understandings a particular group of s'uldents are

to develop. The National Commission on Secondary Vocational

Education (1984), sets the follLwing as the five areas vocational

education should develop in students: (1) personal technical

literacy, (2) communication and computational skills and

technical literacy, (3) employability skills, (4) zroad and
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specific occupational skills and knowledge, and (5) foundations

for career planning and lifelong learning" (p.3).

Vocational education is usually offered through the

following subject areas or subfields: (a) agriculture, (b)

business, (c) consumel home economics, (d) industrial arts, (e)

marketing, (f) occupational health, (g) occupational home

economics, (h) technology, and (i) trades and industry (T & I)

(Plihal et al., in press). Copa and Bentley (in press), identify

career education as a general subfield of vocational education,

(cited in Plihal et al., in press'.

All too often at the secondary level, vocational education

programs are not viewed as the link to the next educational

level. If vocational education is reduced to "a euphemism for

the handling of students with behavioral problems" (shapiro,

1986, p.91), one can not help but wonder if many of these

difficult students behave the way they do because they see no

future in their educational--academic and vocational--programs.

Unable to visualize the relationship between their high school

experiences and the knowledge, skills, and attitudes needed to

take on the challenges which lie ahead.

Articulation Programs

Articulation programs are known by various names. Warmbrod

and Long (1936) suggest that the articulation programs between

secondary and postsecondary two year institutions, make high

school students, embariced on attainable vocational technical

career programs which span grades 11 through 14, feel like they
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are college-bound as they catch views of new opportunities and a

better, possible future. However, not all articulation programs,

are the same. The term articulation has been loosely applied to

a broad range of programs. To add even more confusion, selected

terms used to identify specific articulation programs have also

been used as collective titles for groups of programs. The

confusion arises when the titles used to group articulation

programs do not adequately describe all programs within the

group. Each articulation program is unique and meets a specific

educational need. Educators at all levels and in all disciplines

should be familiar with the more common term used to identify

articulation programs and their meaning.

Barrier Removal Programs

Not all so called articulation programs are specifically

designed to meet the Long et al. (1986) definition of helping

students' transition from one institutional level to another.

Articulation efforts which simply link two or more institutions

to remove educational barriers and thereby benefit the student,

are not new. Manley (1970) defined a well articulated

educational program as one which provides its students the

opportunities to develop to their highest potential in attaining

educational as well as career objectives. The first four

articulation programs meet Manley's definition of articulation by

removing educational barriers.

Enrichmemt_ProgrAmg.

Enrichment programs are usually developed by postsecondary
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institutions in response from one or more local school districts.

Program arrangements are generally quite simple, and require the

student to obtain a letter from the high school principal stating

tha' their attendance at the postsecondary institution will not

intei'ere with the student's secondary school work. As noted by

Lerner (1987), students can receive dual high school and college

credit. Students receive their high school diploma in addition

to earning credit toward a college degree for participating on a

full-time or part-time basis, during the regular academic year as

well as during summer terms. For most enrichment programs,

postsecondary credits are held in escrow for later application

toward a program at the participating institution. In some

cases, the earned credits may be transferred to other

postsecondary institutions.

Enrichment programs are typically oriented toward

accelerated students entering their senior year who plan to

attend a postsecondary school after graduation. Lerner (1987)

noted that enrichment programs can permit the participation of

selected 10th and llth graders. In addition to the regular

postsecondary curriculum, programs could also include non-credit

seminars, conferences, and workshops as summer enrichment

activities.

Shared Facilities.

Having two types of schools in close proximity has the

advantage of sharing selected facilities. Lerner (1987) noted

that this may be particularly true when the institutions involved
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are requirea or woulA like to provide services or acquire

expensive, sophisticated equipment and/or facilities that neither

institution could provide on their own. Fully accepting the

possibility of periodic scheduling problems; shared facilities

are cost e2fective, represent the best use of equipment, and can

greatly enhance the recruitment efforts.

Shared facilities typically include athletic facilities,

dining facilities, libraries, and specialized classrooms and

laboratories.

Combined Enrollments.

Although not as obvious be:meen secondary and postsecondary

institutions, there are advantages of having students from one or

more high schools (public and/or private) enrolled in the same

class. This is particularly beneficial when neither of the

participating institutions have a sufficient number of students

to justify offering a particular course. Dual enrollment has a

great deal of merit from an economic, as well as an educational

standpoint. The possibility of a secondary institution using

postsecondary facilities, noted by Lerner (1987), takes

advantage of the best equipment available while making possible

the use of additional facilities. As an alternative, consider the

possibility of distant learning and the technological

advancements which are available. The opportunities to combine

enrollments quickly take on a different appearance. The

development of magnet school for specific courses or programs,

are a variation of the combined enrollment concept.
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Contracted Services.

Contractual agreements to offer classes at other

institutions has a multitude of possibilities both horizontally

as well as vertically. Again, the technological advancements in

educational delivery systems provide a multitude of

opportunitie3. The state of Wisconsin is divided into eleven

Cooperative Educational Services Agencies (CESA) areas. Each

CESA provides, among other things, contracted services which the

individual, local educational agencies could not provide or

justify. In specific instances, it may be desirable to have

postsecondary institutions contract to provide certain advance

courses taught in the high school. Contracting as noted by

Lerner (1987), represents an alternative source of instructional

faculty. It also provides students some exposure to alternate

forms of higher education.

Credit Transfer

Few examples could be found of cooperative efforts between

public secondary institutions and public postsecondary vocational

technical institutions for direct transfer of credits. Such

agreements, which can serve as models, do exist between public

secondary institutions and proprietary occupational institutions

as well as community/junior colleges.

LPrner (1987) noted, that students who complete properly

developed and managed secondary vocational education program,

acquire very specific skills and knowledge in preparation for

employment. Some community colleges grant limited college
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credits for these achievements. The number of credits

transferred depends on the degree to which the stated secondary

competencies can be integrated into the postsecondary curricu'um.

Lerner (1987) indicated that 3-18 hours of credit can usually be

granted at the postsecondary for secondary school preparation,

depending on the particular discipline in question. The awarding

of advance credits generally follow one of two scenarios.

1. Students who earn "A" grade :. in approved secondary courses

receive the advance credit(s) directly.

2. Students who receive "B" grades in approved secondary

courses, gain advanced credits through a credit by examination

procedure.

In both cases, applicants for the tre. : of credits must

meet the college and program requirement.= id matriculate.

This process of transferring credits for authorized

secondary courses differ froA the advance placement (the next

articulation program), in that the credits are accepted prior to

commencement of the postsecondary course of study and are awarded

as soon as the student matriculates. Spencerian College, as

noted by Lerner (1987), allows the transfer of 16 secondary

credits (4 classes) for courses included in Figure 1.
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Figure 1. Typical secondary courses for which Spencerian College

allow up to 16 credits to be transferred for qualified,

matriculating students

English

Typing

Business Law

Secretarial Accounting

Human Relations

Anatomy and Physiology

Salesmanship

Merchandise Math

Source: Lerner, (1987).

If a student from a qualified high school earned "A or "B

grades in approved courses and could transfer 16 credits (quarter

or semester) into a Minnesota or Wisconsin state

college/university, it would equate to approximately $1,000 in

tuition alone. For private postsecondary institutions it could

be even more. This is a recruiting tool technical colleges can

not currently touch. Lerner (1987) appropriately points out

that:

Math

Shorthand - Gregg

Business Correspondence
(Figure cont.)

Accounting I

Filing and Record Management

Medical Terminology

Business Communication

Consumer Economics

Traditionally, two-year postsecondary teachers have

been reluctant to accept secondary learning experiences for

college credit, yet these same teachers expect four-year

colleges to accept their students' accomplishments without

question. Often, members of the faculty believe the

students are not qualified and will not do well at the
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postsecondary level (p.8).

It would appear that the technical colleges Lerner (1987) is

referring to, may be creating barriers to what might be

reasonable considerations on their part, only to lose more than

they gain.

Time-Shortened Programs

Most articulation programs are designed to facilitate

advance placement in postsecondary programs for students who have

mastered fundamental competencies in high school. Collectively

time-shortened programs are designed to allow the student to

complete the postsecondary phase faster while saving the student

the tuition equivalent to the time saved. Long et al. (1986),

noted that time-shortened programs were not designed to advance

the students skills beyond the traditional program, anu simply

reduce the time required for the individual to complete the

stated requirements.

Advance Placement

Often incorrectly referred to as time-shortened programs,

advance placement grants students postsecondary credits for

accomplishments at the secondary level. Although the credits are

awarded in various ways, each of the advance placement profiles

has a caveat which distinguishes it from credit transfer.

In the first profile, individuals who entered the college as

secondary students in an enrichment program with aspirations for

postsecondary study, are awarded advance placement. In this

case., the enrichment program students essentially study certain

320

3 4. 0



topics in depth rather than general technical training. As they

matriculate they are awarded advance placement credits only if

they enroll in a program to which their enrichment program can be

applied.

Breuder and Martin (1985-86), identified a second type of

advance placement in which college credits are awarded for high

school courses completed. Long et al. (1986) noted that this

second type involved college instructors and their high school

counterparts reviewing the specific course syllabuses or task

lists. Upon agreement of which high school courses are more or

less equivalent to introductory level postsecondary courses,

matriculating students can receive advance placement with the

writL.en recommendation of their high school instructors for those

competencies mastered. Breuder and Martin (1985-86) noted that

in the event a matriculated student demonstrates that the

competencies for which advance placement credits were awarded,

have not been mastered, the student would be given independent

instruction in subsequent courses to develop the deficient

competencies.

The third advance placement program profile involves a

appropriate skills test which allows the student to lqceive

advance placement for demonstrated mastery.

The final advance placement profile was noted by lerner

(1987). This profile involves individual students with "C"

grades who applied for credit transfer in some postsecondary

institutions. Such students could receive advance placemeilt and
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not receive the credit transfer until after successfully

completing a specified number of postsecondary credits at the

granting institution.

Career Ladder Articulation Programs

Each of the next fJur articulation programs has a career

ladder.

One-Plus-One.

As a career ladder approach, in a One-Plus-One articulation

program, the receiving postsecondary institution accepts students

who have completed a one-year diploma (the first one in the one-

plus-one) program at the receiving institution. common example

would be a one-year diploma from a proprietary school. Although

vocational technical diplomas are not awarded at the secondary

level in Wisconsin, one possible scenario comes to mind.

Postsecondary articulation programs must address the individual

who moves into the state of Wisconsin from a state in which

vocational technical diplomas was awarded at the secondary level.

Because of the wide range of programs available nationally, broad

policies should provide for this consideration on a case-by-case

basis.

Advanced Skills Programs.

Long et al. (1986) discusses advance skills and a common

misnomer. Designed to avoid training duplication, advance skill

programs streamline fundamentals to make room for the development

of more advance skills. Such programs emphasize advance content

aimed at graduating master technicians. The misnomer which is
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frequently applied to all advance skill programs--as well as some

time-shortened programs, is the inappropriate use of the term

two-plus-two which denotes a structured learning sequence

covering grades eleven through fourteen.

To avoid the confusion associated with using two-plus-two as

a collective term, it is best to use the program titles

identified by Long et al. (1986) for the two main advance skills

programs: (31 core curriculum (or pre-technology) programs, and

(2) true vocational-technical 2+2 programs in which the entire

occupational training curriculum begins in grade eleven and

terminates with the student's completion of grade fourteen.

According to Parnell (1985), an advance skill prog:',a is an

articulation program which joins the high school curriculum with

two years of education at a postsecondary institution. If

properly designed, advance skills programs can provide maximum

continuity of instruction within and between educational

institutions. The end product is a highly specialized and

employable--some may say trained as opposed to educated--

technician. Warmbrod and Long (1986) argue that the training

possibilities for advance skills programming are only limited by

educational resources andsemployment trends.

Given a favorable environment for their development, advance

skills programs have unparalled advantages. One significant

advantage deals with separate educational jurisdiction joining

together for the benefit of students. The focused is on student

outcomes which were defined in terms of student achievement
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levels and based on employment opportunities. The student

centered orientation provides the essential ingredients for the

successful development.

Core Curriculum (Tech-Prep) Program.

The main purpose of core curriculum or tech-pm programs is

to produce better prepared high school graduates in a pre-

technology curriculum for entry into postsecondary technical

training programs. Core curriculum (Tech-Prep) programs give

secondary students a broad basic background in tachnology--a

strong core of concepts and skills--but do not restrict students

to making an occupational choice in their junior year. Many such

programs include agreements that enable matricWating students to

bypass introductory postsecondary courses and extend the normal

two-year training program by taking more advanced courses.

Although the preparation is broader, Long et al. (1986) points

out that the high school students still receive sufficient

specific skill training for entry level employment.

Several examples of an articulated core curriculum program

are now available.

1. Oklahoma City's articulation effort, which is built on the

Principles of Technology, tech-prep curriculum (A ?doped by

the Center for Occupational Research and Development (CORD)

and the Agency for Instructional Technology. The

articulation responds to community needs for more and better

trained technicians for high-technology industries in the

Oklahoma City area. It also is part of a local economic
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development effort to attract new high-tech industries to

the city (Long et al., 1986, p.5).

2. One leader in this effort is Daniel M. Hull, president of

the Center for Occupational Research and Development (CORD)

in Waco, Texas. CORD (1984) has developed a two-year course

in applied science for junior and senior high school

students that should improve their knowledge of science and

math. Several secondary vocational schools throughout the

nation have adopted this concept and are developing

excellent course material for this 2-year sequence

(Lerner,1987, p.18)

3. The CORD (1985) Advance Technology Core Curriculum Guide is

an articulation effort with four post-secondary tracks for

(a) laser/electro optics, (b) instrument and control, (c)

robotics and automated systems courses, and (d) micro

electronics course.

4. Curriculum 2000, published by the Society of Manufacturing

Engineers, is an articulation effort involving secondary and

postsecondary two and four year colleges and articulated

curriculum development for manufacturing engineer education

and engineering technology.

Vocational Technical 2-Plus-2 Program.

The Vocational Technical 2-Plus-2 Program takes a view which

is focused on developing advanced skills for a high-technology

occupational area during grades eleven through fourteen.

The partnership involves faculty members, administrators,
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and employer representatives in planning the curriculum and

deciding what will be taught at each grade level (Warmbrod and

Long, 1986, p.29). The curriculum arranges the study of

mathematics, science, communication, technology, and specific

technical skills associated with the occupational area under

study to reach the master technician level of competencies

through the use of a step-by-step progression terminating at the

end of grade foLzrteen. As noted by Warmbrod and Long (1986) and

Long et al. (1986), a career ladder approach is built in which

permits students to exit at the end of grades twelve, thirteen,

and/or fourteen.

Long et al.(1986), appropriately points out that the

vocational technical 2-plus-2 program requires the blending of

secondary and postsecondary resources. The .cass involves the

development of new, comprehensive, competency-based curricula

covering the four year period. Success requires the

establishment of strong, mutually respectful relationships

between the participating administrators as well as faculty; and

the development of close, open, collaborative relationship with

local businesses and industries. The partnership requires a

substantial investment in planning, development and management of

formal operational and financing requirements.

Horizontal Articulation

Long et al.(1986) specifically identifies one other form of

articulation which should be mentioned briefly. Horizontal

articulation facilitates the movement of a student from one
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campus or program to another of the same type. Although this

types of articulation is currently negotiated at the

postsecondary level, it can impact directly on

secondary/postsecondary articulation efforts.

If the student participating in a vertical articulation

program can now move horizontally at the end of grade thirteen,

the additional flexibilicy can be used as a major selling point

for initial entry into the vertical articulation program at the

secondary level.

Overcoming Obstacles

The most common concerns about articulation programs

according to Long et al. (1986), related to staff acceptance,

institutional turf concerns, poor internal communication and

inadequate promotion.

Following an extensive review of literature, Stewart and

Heiman (1986) concluded that:

While an increasing number of institutions were found

to be working on articulation agreements, it appears that

most reports described individual efforts rather than

information about establishing articulation agreements. The

common characteristic found in the reports related to the

need to establisI communication so that duplication of

efforts could be minimized (p.115).

Implementing Inter-Institutional Articulation

In their study of articulation in vocational agriculture,

Stewart and Heiman (1986) substantiated that even though
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secondary and postsecondary vocational programs (agriculture)

teachers have many mutual perceptions in common, more

communication should occur. Stewart and Heiman recommend that

secondary teachers involved in articulation programs should: (a)

learn more about postsecondary education, (b) visit postsecondary

programs, (c) teach secondary students about careers requiring

postsecondary preparation, and (d) refer prospective

postsecondary students to the appropriate institutions. Stewart

and Heiman also recommend that post secondary teachers enhance

the articulation effort by promoting communication with secondary

teachers. Activities recommended by Stewart and Heiman for

postsecondary educators to promote articulation include (a)

appointing secondary teachers to program advisory committees, (b)

visiting individually with secondary teachers at their

imtitution, (c) inviting secondary teachers to visit

postsecondary programs, and (d) developing a policy for awarding

college credit for documented prior learning.

In a study of secondary/postsecondary articulation conducted

for the National Center for Research in Vocational Education,

Long et al. (1986), also cited in Lerner, (1987) and Warmbrod

Long, (1986); determined the approaches to articulation end

identified common activities as well as barriers to the process.

They identified two of the general models for articulation

programs, they were the time-shortened and the advance skill

mentioned previously. Regardless of the model followed, the

articulation programs studied had the following characteristics
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in common: (1) leadership and commitment must be provided from

the top, (2) faculty (secondary and postsecondary teachers) must

be involved early, (3) relationships must be based on mutual

respect and trust, (4) the mutual benefit to all partners must be

ensured, (5) articulation agreements must bo in writing, (6)

communication between participants must be open, clear, and

frequent, (7) initial goals must be modest, (8) responsibilities

must be clearly defined, (9) curricula must be competency-based,

(10) the focus must be on mutual goals rather than

individual/institutional interest (turf).

Lerner (1987) identifies the following twelve steps for

consideration in implementing an articulation program:

1. Identify the need for and benefits of articulating with

other educational institutions in your area.

2. Identify other educational institutions that would

benefit from articulating with your school or college.

3. Meet with the chief executive officers (CEOs) of these

organizations.

4. Assign someone the responsibility of directing the

articulation effort.

5. Identify the person in the private occupational school

who can certify transfer students from vocational

school programs.

6. Establish clear communication channels within your

institution and between and among institutions.

7. Determine the college or university deg
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which the private occupational school students can

transfer.

8. Establish whether the transfer will be granted on a

course-by-course basis or on the blanket concept.

9. Develop written articulation agreements for execution

at the institutional level and between program

departments.

10. Begin by selecting one or two program areas that appear

amenable, where faculty members have established

relationships, and that have a particular need for

articulation. Onr- these program areas are

successfully an-lculated and the benefits made visible,

use these successes to get other occupational

departments involved.

11. Establish a contact person or department at each school

involved in the agreement.

12. Provide secretarial support for articulation

coordinator and faculty to aid their coordination,

planning, and curricula development.

13. Establish a system for certifying student competencies

or educational accomplishments from the articulated

courses.

14. Publicize the articulation arrangements and programs to

students, parents, employers, and community officials

(p.18-19).
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Summary

Successful articulation programs are focused on improved

communication among persons at the secondary and postsecondary

levels, and those policies and practices which facilitate student

:ogress. Because of their close relationship to students on

both levels, teachers are key personnel in the process. Improved

lrticulation is a cooperative effort which must involve

counselors and administrators at both levels. The success and

extent to which any articulation program is negotiated involves

credit or recognition for prior experiences.

Parnell (1985) also cited in Shapiro (1986), offers seven

specific recommendations for developing cooperative efforts.

1. All students need a student centered curriculum. The

barriers to achieving individual excellence for all

students must be identified and removed.

2. Unfocused learning will not produce excellence.

Educational programs must provide the necessary

structure and substance.

3. Students must be able to view the total educational

system as providing a single, coherent program.

4. Students must see and feel a connectedness between what

they do and the larger whole between education and the

rest of the real world.

5. Students must experience or be able to envision a

continuity in learning between one institution and

another.
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6. Secondary level vocational education curriculum must

aim at preparing students for broad career areas rather

than for specific jobs.

7. Students must see the value in and necessity to develop

the competencies for continuing their learning

throughout a lifetime as a means of avoiding

obsolescence.

There is no single articulation program which will satisfy

all situations. Open, student focused communication, is the key

to successful articulation. If articulation programs are not

developed between secondary and postsecondary institutions, every

one loses. Vocational education programs at the secondary level

may be placed at risk and the postsecondary program will fail to

develop the necessary feeder programs at the secondary level.

Ultimately it is the students themselves who have the most to

lose. Articulation y ograms appear to be one key to success. By

making post-secondary training programs meaningful, attainable,

and more attractive to students, articulation can help keep

future technicians from seeking their initial postsecondary

training--and employment--outside the local area.
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Module Development Guidelines

Introduction

This module presents the guidelines used by educators

participating in the High-Technology Training Model Project to

dsvelop training modules. The training modules developed new

content for high school and postsecondary courses designed to

incorporate competencies related to identified new technologies

being used by local businesses and industries. This module was

developed as part of the workshop presented to all instructors

who participated in the High-Technology Training Model Project.

The workshop was presented in June, 1989 at UW-Stout.

Purpose

The purpose of this module is to provide a comprehensive

description of the guidelines which served as a template for

educators participating in the High-Technology Training Model

Project as they developed their training modules.

Objectives

This module is designed to:

1. Describe the training module development guidelines.

2. Describe the process used to change the competencies related

to identified new technologies into relevant content for existing

programs and courses.

338

337



Module Guidelines

The following guidelines were developed to serve as a template

for participants as they developed their training module.

Title

The title portion of the module contains the name of the

module. The title is based on the contents of the module being

developed. It should be suucinct and to the point. Other

content experts should readily recognize the title as part of the

content.

DeF,cription

A module course description explains what the module is

about. It is written by the teacher to clarify the module, place

the module in the sequence of the course, specify if any

prerequisites are needed, and suggest the kinds of typical

activities that students can expect. It should be short and

concise. If the module is articulated between courses within a

school, or between the secondary and/or postsecondary level, it

should be noted here.

Name and School

The person(s) who developed the module, and the name of the

school and address are identified. This will facilitate contact

if other instructors who might utilize the module have questions.

Objectives

Purpose of Objectives.

Objectives describe in precise terms what the content will

be and what responsibilities students will have. They usually
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suggest the nature of evaluation. Objectives provide the road

for all learners and teachers. They tell you where you're going

and when you have arrived. Module and specific objectives were

reviewed for this project.

1. The module objective states the intended purpose (overall

outcome) expected of each student after completion of the module

of instruction. A well stated module objective is usrally stated

in three parts; the condition, performance and criteria

component.

2. Specific objectives are the subordinate objectives that

state what the student must achieve in order to reach the module

objective.

Benefits of Objectives.

Many benefits of objectives may be listed. The following

are the main benefits discussed in the project:

1. When students are provided with well-stated objectives, they

know exactly what will be expected of them. They know what they

must learn, under what conditions, and how they will be

evaluated.

2. If the objective is well written, any instructor can examine

it and determine what kinds of learning activities might be

appropriate for learning the objective.

3. A well-written objective also reveals the major learning

materials and resources (tools, equipment, supplies, etc.) needed

for learning the content.

4. Well-stated objectives tend to help everyone involved
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(teacher, evaluators, aids, media specialist, etc.) in the

teaching-learning process to understand what the student is

attempting to do.

5. By informing learners of the objectives of the session,

learning is enhanced.

6. Precision in the instructional process is enhanced if the

objec11ve is stated. Well-stated objectives remove the ambiguity

in the learning process. By stating the conditions under which

the learner must perform, exactly what performance is required,

and the specific criteria for evaluation, the fuzziness out of

both the teaching and the learning process is reduced.

Components of Objectives.

1. The Condition Component:

a. The condition component of the objective describes the

setting in which the student will be required to perform the task

to demonstrate learning. The condition is often referred to as

the givea and should be written just as carefully for cognitive,

psychomotor, or effective objectives. The Figure 1 provides

examples of the condition component.

Figure 1. Condition Components of the Objective

1. Things

a. Given specific tools

b. Given materials or consumable supplies

C. Using test instruments, manuals, specifications,

etc. (Figure cont.)
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d. Given a drill, sterilizer, or other specific piece

of equipment

e. Provided with mock-ups, devices, etc.

f. Given objects encountered on the job - soil,

broken belt, patron, recipe, etc.

2. Situations

a. Using actual work

b. Under some specified situation

c. Presented with picture, problems, case study

d. Given a work order, verbal instructions,

blueprint, etc.

e. Provided with results of a diagnostic test

f. Provided with the data, measurements, parameters,

map, schematics

g. Given lists of terms, parts, tools, etc.

h. Given a field situation

i. Given numbers, figures, or problems

3. Restrictions

a. Without the use of texts, books, manuals or

references

b. Without any aid

c. Without specific tools and equipment such as

calculator, special tools, tables, charts, etc.

b. The following tips might be helpful in writing the

condition component of objectives:

342

311



(1) Avoid a long list of specific tools and equipment.

This generally has little use and prevents the objective from

becoming so long.

(2) Do not include any objects, situations, or

restrictions that are ibvious to all concerned, such as "given a

laboratory, welding gloves and tanks." Do mention any special

restrictions under which the students will have to perform.

(3) Do not include anything in the condition that the

learner should not have during the testing situation. If the

student is required to determine what materials are needed before

performing a task, do not list these materials in thc eondition.

(4) Avoid indicating reference to how the student will

learn the task. Do not use phrases such as "given a lecture on,"

"given the required reading materials," and so on. The condition

focuses on the evaluation/testing situation - not the learning

situation.

(5) Do not make the condition too specific. For

example, "given two pieces of wood, 4 inches by 4 inches," might

be too restrictive. "Given two pieces of material," would

probably be sufficient.

(6) The condition should resemble the condition under

which the student must perform the task. If a worker must be

able to write up a purchase order on the job from verbal orders,

then "given verbal orders . . ." should be the condition

specified in the objective.
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2. The Performance Component:

a. The performance component is nothing more than the task

or competency statement. However, the task statement may be

expanded, additional qualifier added, or altered to describe the

performance accepted in rhe education or training setting.

Figure 2. provides examples of the performance components. Note

that the task statement has been expanded or made more specific.

Figure 2. Performance Component of the Objective

Performance Component of
Tasks Objective for that Task

1. Lay out a rafter lay rafter to span
12 feet

2. Clean, gap, and test remove, clean, and
spark plugs gap the plugs and

replace in engine

3. Prepare purchase order take verbal order,
type, and check
account code

4. Install transmission install and perform
checks

b. Consider the following when dealing with the

perforLailce component.

(1) Make sure it includes the task or competency

statement.

(2) Have another teacher describe exactly what the

student should be able to du to demonstrate mastery of thc task.

If they can, you have the performance clear.

(3) The performance component should describe the
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final (terminal) testing situation for the student to be

considered competent.

(4) Keep the instructor performance separate from

student performance. Never use "will teach," "will demonstrate,"

etc., or other instructor behaviors. We are interested in

student performance.

3. The Criteria Component:

a. The criteria component focuses on how the learner will

perform the task for the teacher to conclude that the task has

been accomplished (job entry level). Students can perform almost

all criteria of a task except perhaps one--speed. Figure 3

provides examples of product and process criteria.

b. The following tips may be helpful in writing the

criteria component of the objective:

(1) Keep the criteria at a level to ensure entry-level

job employment by the student or pre-requisite for the next

objective.

(2) Reduce the criteria dealing with speed as would be

required for an experienced worker performing the task on the

job.

(3) Do not connect the criteria to instruction. Do

not use phrases such as "following criteria in textbook" or

"according to specs in handout." These resources will change -

criteria should not.

(4) Speed may be important on the job. If it is

mentioned, a reasonable time limit in the criteria (or include
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time as an item on the performance test).

Figure 3. Product and Process Criteria

Product Criteria

(The finished product) *

Process Criteria

(How the student
performs the task)

Examples

+0.004 inch, +1 mm, +3 degrees

According to manufacturer's
specs

Within 8% of actual reading

Within 99% accuracy

With no errors

Must agree with instructor's
measurements

To customer's satisfaction

Following manufacturer's

Within 20 minutes

Not exceeding flat-rate time
by more than 30%

Perfurming all steps in
sequence

Following safety practices

Content Outline

The content outline is usually the beginning step in the

development of a module. It is a skeleton framework of the

module content developed by the teacher. It is similar to a

topic outline but dealing with the content to be covered in the
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module. The teacher may use a variety of resources to develop

the module, such as another outline as a base, a personal

analysis or existing materials or guides. A third level content

outline is usually sufficient to determine the main concepts in

the module are being covered.

Methodology

This section provides examples of teacher actions to

accomplish the objectives of the module. How the teacher will

facilitate the activity(ies) to accomplish the objectives listed

in this section.

EXAMPLES 1.

1. Obtain additional materials

2. Make transparencies

3. Write worksheet

4. Provide students with objective sheet

Additional suggested activities should be listed as needed.

EXAMPLES 1. Relationship to Objective.

The activities identified in the module should be directly

related to the objective or sub-objective of the module. In

fact, as stated in the objective section, a well-written

objective will also include what the student will do to learn the

material.

EXAMPLE 2. Be Specific to the Student.

The activities identified in the module should also include

the kinds of things that students will be engaged in to learn the

content. Will students be involved in:

347

3 1f;



1. Demonstrating something to other students

2. Identifying parts

3. Testing a circuit developed

4. Writing a report

5. Programming a routine

6. Recalling information

Resources

Resources are references needed by students and or teacher

to accomplish the objectives of the module. They are identified

in this section. Someone not familiar with the content can

easily determine the special materials needed to teach the

module. Resources may include:

1. Books

2. Pamphlets

3. Films

4. Brochures

5. Maps

6. Materials

7. Equipment

8. Supplies, etc.

Evaluation

The evaluation used must be related to the module. It

should be based on the objective and the performance standard

noted in the objective. The objective may call for cognitive

information or a skill.

Paper and pencil test is usually used to measure the
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knowledge of the student. This test may take the form of an

essay, multiple choice, true false, etc., test to measure the

students knowledge.

Process/Product evaluation is basically a performance test.

In process evaluation, the teacher evaluates the student as they

complete the activity. In product evaluation, the completed

project is evaluated using pre-determined criteria. In any case,

the evaluation criteria should be identified and listed in this

section. Any exams, product or process checklists developed

should be included. Remember: These modules will be shared with

various teachers in the field.
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Evaluation

Itatxmlustion

Proper evaluation is a major key to the success of any

education or trainincr program. As learners, students and

traineet; Aust be gi *[,:? feedback as to their progress, and

educe.tor=, and tl:aners mest be able to properly judge the

learner's preparedness Lo begin a task or job.

%7aluation rit the lNirner may be very simple or very complex

depending on t cch t..! the program and the level the learner

is at. 74: is LAperaciveJ that the educators and trainers knows

how InalAh the type of evaluation to the program to be taught.

Educational Progr tvaluation

Evuluation is an essential element for the improvement and

strength oi! any program and course. Learner, educator/trainer,

ani management feedback are all important factors in building a

strong and sound program.

Purpose

This module is designed to provide the information needed to

write complete measurable objectives, match the learner

evaluation techniques to objectives, and selection of evaluation

methods best suited for a given program.

Objectives

The objectives for this module are:

1. Write a clear measurable objective.

2. Write an evaluation scheme that properly matches the

objective.
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3. Evaluate learning situation using a variety of methods.

ayptems Approach to Evaluation

Measurable Objectives

Good, clear, measurable objectives which are understood by

educators/trainers and alike, form the foundation for a

successful evaluation plan.

Measurable Objectives must have:

1. Condition - Under what conditions is the task to be done?

2. Intent - Exactly what is the task the student/trainee is to

do? Usually described in terms of an action verb.

3. Level of_performance - What is the standard or to what

degree must the task be performed?

Appendix A contains a model depicting the elements of

measurable objectives. For more information on objectives and

the domains and taxonomies of learning, see Gronlund (1985)1

Stating Objectives for Classroom Instruction

Measurable objectives are based on the knowledge, skills and

competencies required to perform a task, solve a problem or make

a decision.

Evaluating Learners

Various Ways to Evaluate Student's Performance.

1. Tests

a. oral

b. written

(1) essay

(2) objective
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(a) true and false

(b) multiple choice

(c) matching

(d) completion

(e) listing

(f) identification

- drawings

- actual object

2. Observation instruments or techniques

a. progress charts

b. rating scales

c. checklists

d. interviews

3. Gronlund (1985) and Green (1975) provide good examples of

these tests and instructions for their development.

Matching Evaluation Methods to Performance.

One must remember to select the type of evaluation based on

what the objective requires. Two examples follow.

Example 1:

Objective: Without the aid of reference material, relate

how the first amendment affects our lives today.

Poor Evaluation: Write the first amendment.

Good Evaluation: State the first amendment, then write

three short essay examples of how the amendment is being used or

abused today.
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Example 2:

Objective: Given a malfunctioning radio, the student will

be able to repair the radio to proper working condition.

Poor evaluation: List five items that may cause a radio to

malfunction.

Good Evaluation: Give the student a malfunctioning radio

and have them repair it. The student will be evaluated based on

if the radio works properly or not. Also, factors such as the

time required to fix the radio, could be included in the

evaluation.

Mastery/Competency Based Evaluation.

Mastery/Competency based evaluation evaluates the

individual's performance as compared against the acceptable

minimum criterion. The following example is provided.

EKAMP1g1

Objective: Given a PC and typical business documents, the

student will be able to key enter 70 wpm with three or fewer

errors.

Valid Evaluation: Give the students a typical business

document, a PC, and have them enter text for 10 minutes. Print a

copy of text entered and calculate the wpm and count the number

of errors per 70 words.

For more information on learner evaluation refer to Mager

(1984), and Green (1975). For more information on

mastery/competency based evaluation, refer to Blank (1982).
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Eyaltiatins
Three Ways To Rate Training Success.

1. Contribution to goals - How much has the education/training

helped with the organizations performance problems?

Example: Company "B" produced 100 widgets per hour. After

training, company "B" produced 150 widgets per hour. Training

contributed 50 widgets per hour.

2. Achievement of learning obiectives - This type of evaluation

requires that each learner be tested on each learning objective

.isted for the program.

The evaluation include post-training measurement of actual

on-the-job use of the new behaviors or the direct application in

an appropriate academic environment.

Ob'ective 1 2 3 4 5 6 7

1 X X X X X X X

2 X X X X X 36 of 49

3 X X X X X objectives

4 X X X X were met.

5* X X

6 XXX XXX
Note:* One should note that only 2 out of 7 students

achieved objective #5. The educator/trainer may want to look

into this objective more carefully.

3. Evaluation by perceptions

a. Ask opinions of students on:

(1) content
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(2) instruction

(3) facilities

(4) interest

(5) appropriateness

b. Ask open ended positive/negative questions

c. Likert scales

(For information on statistical interpretation of

likert scales, reference any statistics book.)

Examples: High-Technology Training Model Project, Training

Module

- teacher's module evaluation

- student's module evaluation

- module development evaluation

Copies of these forms are included in Appendix B, as

Evaluation System for Industrv_Based Trainim_Programs

Introduction

Program and trainee evaluations are also important for

industry based training programs. The evaluation principles

discussed in the first part of this module are equally applicable

to the designs of evaluations systems for industry based training

programs. Valid evaluation techniques are essential. To achieve

this one must have specific objectives and appropriate evaluation

techniques.

There are some differences, however. Often adults are

afraid of tests and do not want to be graded on an A, B, CI etc.
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basis. This is especially true if they have not been "in school"

for awhile. Also, written tests are not always the most

appropriate measuring technique.

Application of a systems program is usually very helpful.

The systems model directs the trainer to the most critical

variables to measure and helps to identify relationships between

inputs, processes and outputs.

Designing Evaluation to Im rove Tra nin Pro rams

Evaluation is a two-edged sword. The information provided

from an evaluation can generate feedback for learners that

reinforces their work, help instructors improve their training

program, and give managers data that help them determine the

value of the training program.

Evaluation can also have negative effects. It can cause

trainees to become anxious and lose interest in training

activities. Instructors can become wary of the outcomes of the

evaluation and the potential impacts on their work. Supervisors

and managers can become concerned that an evaluation will

undermine a trainiLlg program they feel is important.

An effectively designed evaluation can draw upon the strong

points just mentioned and avoid the negative aspects.

Participants in training programs need feedback to provide

reinforcement and help them determine the outcomes of their work

in the training activities. In like manner, trainers need to

know the impacts of their training activities and have

information that will help them improve their training programs.
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Supervisors and managers need to have feedback on the impacts of

the training programs they have sponsored.

The first part of Appendix C describes an evaluation system

that was used in a series of twelve training programs provided

for a large corporation. The evaluation proved to be effective

in providing information that was useful to the trainees, helped

the instructors improve the workshop design and content, and

assisted managers in assessing the value of the training program.

The second part of Appendix C presents more general concepts

concerning the design of evaluation systems for training

programs. Also, the evaluation described in the first part is

expanded to include a follow-up phase.
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Measurable Objective's
Conditions of Performance Instructional Intent Level of Performance

States under what conditions the
student will be able to perform.

What we expect the student to be
able to do.

Provides a minimum standard of
achievement.

Given a problem of the following
class...

To write Identify all...

To recite State three...
Given a list of...

To differentiate Cut within ± of 1/4"
Given any reference of the
learner's choice, .. To solve Remove 60% of...

Given a matrix of
intercorrelations...

To identify

To construct
Given a properly functioning... .

To list
Without the aid of reference...

To compare
Without the aid of slide rule...

To contrast

At the completion of this lesson the student will be able to:

Given the Paxton sample of the 35 most common woods, the student will be able to identify all the woods in the group of
samples.

Given the carburetor specification of Ford 1,..1cor Company, the student will be able to state the two different jet sized found in
carburetors made by the Ford Motor Company.

361 Dr. Richard Gebhart
UW-Stout
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APPENDIX B

Training Module Evaluation Forms

- Teacher's Module Evaluation

- Student's Module Evaluation

- Module Development Evaluation
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TEACHER EVALUATION U/23/8u
HI6H-TECH MODULE

TEACHER DATE

1ULE TITLE

DATE(s) USED CLASS(es)

TIME REQUIRED TO COMPLETE THE MODULE (MINUTES)
Directions: Please list the information requested above. Then read each sentement

below and respond based on your experiences with the module. Use the
folic:wing responses.

1 = SD = Strongly Disagree
2 = D = Disagree
3 = U = Undecided
4 = A = Agree
5 = SA = Strongly Agree

If you have any comments, write them by the stateAlents or at the end of the form.

EVALUATION STATEMENTS SD

1

Responses/Comments

MODULE

1. The Module was easy to use 1

The Module was complete 1

3. Objectives were clear 1

4. Activities in the Module were effective in
stimulating learning 1

5. Audio visual aids and/or resource materials
were effective 1

6. I had the classroom und iab equipment
required to effectively use this Module 1

7. Evaluation procedures were .effective 1

8. This Module introdt.zed tlew content.

concepts. skills. etc. in my class 1

9. The knowledgc (idfor skills students
learned are releirant to the needs and
trends in industry 1

10. This Module fit well with the rest
of my course content
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0 U A SA
2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 S 4 5

2 3 4 5

2 3 4 5

2 3 4 5

2 3 4 5



SCHOOL

CLASS

STUDENT EVALUATION FORM

MODULE

High-Tech (10/10)

DATE

Directions: Read the statements on the left. Use your experiences in the
unit just completed in class to answer each statement. Use the
following responses. There is space for comments at the end.

1 = SD = r ongly Disagree
2 = D = Disagree

--3 = U = Undecided
4 = A = Agree
5 = SA = Strongly Agree

EVALUATION STATEMENTS SD
1

D
2

Responses
U A SA
3 4 5

1. I liked this'learning unit 1 2 3 4 5

' I learned some useful things
1

2 3 4 5

3. The learning activities were interesting 1 2 3 4 5

4. The activities, tasks, and/or assignments
were helpful 1 2 3 4 5

5. I learned some things that will be useful
in the future 1 2 3 4 5

6. I learned some new things 1 2 3 4 5

7. What was the most important thing you learned?

6. Hoc.- could this unit be improved?
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N E NAME:

HI-TECH TRAIANG PROJECI

MODHLE IWAIMATION VORM

Scale: t Noeds improvement
2 --, Satisfactory
3 Very Good

Oimension Rating Comments

I. TITLE:
The module contains a name 1 2 3

2. DESCRIPTION:
Information is provided as to where the

module fits in a sequence of a unit/task/
course 1 2 3

3. OBJECTIVES:
A. Module objective is stated 1 2 3

B. Specific objectives are listed 1 2 3

4. CONTENT OUTLINE:
A first, second and third order outline

of the content is presented 1 2 3

5. ACTIVITIES:
Are identified which will help students

learn the content 1 2 3

6. RESOURCES:
A variety is listed which will help
students/teachers accomplish objective. . . . 1 2 3

7. EV1MLUATION:

A. Evaluation criteria identified. . . , . . 1 2 3

B. Evaluation procedures given 1 2 3

ADDITIONAL COMMENTS:
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Designing Evaluation to Improve
Training Programs
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pesigning_Bmaluations to Improve Training Programs

Evaluation System

The following evaluation system was developed to evaluate a

statistics and process control training program. The program was

forty hours in length and conducted during a two-week time

period, trainees attended morning or afternoon sessions.

Training was conducted on-site.

The goal of the company was to develop an effective quality

program throughout all departments. Thus, a cross-section of

employees in a department or plant site was enrolled in each

trainthg program. As a result, participants had a wide range of

educational levels, statistical expertise, and technical

knowledge. Ages ranged from those in their early 20's to people

near retirement.

Evaluation Design

A pre and post-test design was used in order to identify

gains in knowledge during the training program. A cognitive test

was developed for the training program and was used as the pre

and post-test. Copies of the test were sent to the on-site

coordinator for the training program. This person distributed

the tests to the prospective trainees and col3ected and returned

the completed tests to the trainers two weeks prior to the start

of the training program. This allowed the pre-test to be

analyzed and the instructors to review the results before

initiating the training. Adjustments in the training program

content and pace of instruction could be made based on the test
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results.

In order to reduce test anxiety, trainees were not asked to

place their names on the pre or post-test. Instead, a 3 X 5 card

with a number on it was clipped to each of the pre-tests. The

same number was recorded on the test booklet. Trainees were

asked to keep the card and place this number on the post-test

when it was given at the end of the training program, A few

trainees forgot to retain their numbers; however, overall the

process worked quite well, there was no indication of test

anxiety or concern over how the test results might be used by the

trainers or supervisors.

During the last session of the training program, the post-

test was administered. This was the same test as used in the

pre-test. An alternative form of the test probably would have

been more appropriate in a measurement sense. However, the time

and economic considerations, and activities required to develop

and certify a parallel form of the pre-test made it impractical

to do this. The questions on the pre-test may have sensitized

the participants to some topics, however the participants did not

comment on or ask about the questions on the pre-test during the

training programs.

After the post-test had been administered, the participants

were also asked to complete an evaluation form on their

experiences in the training program and their perceptions of the

usefulness of what they had learned, participants did not have

to place their names on this survey form. They were also
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encouraged to make suggestions for how the training program could

be improved.

'gat Validity.

In order to assure that the cognitive test contained

appropriate or valid items, the training program objectives were

analyzed to identify the types of competencies participants would

need to have in order to meet these objectives. For example, one

of the objectives was that the participants would develop a

knowledge of basic statistics to include proportion, range, mean,

standard deviation, median and mode. This objective was analyzed

and the following knowledge levels were determined.

LEVEL SAMPLE COMPETENCIES

Knowledge: Identify the symbols and list the formulas

for the basic statistics.

Application: Given a set of data, calculate and interpret

the appropriate statistics.

After this analysis had been done, it was a relatively

simple task to write test items to measure knowledge or

understanding of the topics related to each objective. A

multiple choice test item format was used to simplify and speed

up test scoring, Item analyses were regularly run on each of the

tests. these item analyses were reviewed to determine any items

or responses which needed to be revised. One or two revisions

were made after the first training program. In addition, these

reviews identified typical errors trainees made on the test

questions.
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The second instrument developed to evaluate the training

program was a rating scale. A systems analysis was done on the

training program to identify components which should be evaluated

in the rating scale. A majority of the items in the rating scale

dealt with the processes and resources used in the training

program. For example, participants were asked to evaluate

whether the instructors were able to effectively answer their

questions and if the training materials were useful. A few of

the items were concerned with inputs and outputs. For example,

participants were asked to rate the statement "I learned a lot in

this training program." A copy of this rating scale is included

as Appendix D to this module.

Selected results.

More detailed results for one of the training programs are

given in this section. A comparison or pre and post-t st results

for several of the training programs will also be given at the

end of this section. these results are being presented to give

an idea of the types of analyses that can be used and the

information available from the evaluation of a training program.

Before looking at the pre and post-test comparisons, I want

to mention that the pre-test item analysis for each group was

reviewed to identify the participants' strengths and weaknesses.

The item analysis presents a summary of the participants'

responses to each item in the test. Therefore, it is possible to

determine concepts that are known by almost all of the

participants and those that only a few participants know. This
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information was used by the instructors to adjust the content and

pace of instruction.

After each training program had been completed and the post-

tests scored, the post ani pre-test scores were compared to

identify gain scores. Only the participants with both pre and

post-test scores were included in this analysis. This

restriction could create some potential biases. More detailed

analysis were done to determine potential impacts of this

restriction. It was found that some of the individuals who took

the pre-test were not able to participate in the training

program. In some instances, participants forgot their number and

were unable to place it on the post-test. A few participants

missed the last session of the training pro9ram. And, a few

participants did not take the pre-test. An analysis of the

average pre-test scores for those who did not take the post-test

revealed that this average was not significantly different from

the pre-test scores of those who had also taken the post-test. A

similar analysis of the average post-test scores for those who

did not have pre-test scores revealed that there was no

significant difference when contrasted with the average score for

those who had taken both pre and post-tests. Based on these

analyses, the author concluded that if any biases were present,

they were small in size.

Table 1 presents the pre-test, post-test and gain scores for

the participants in one of the training programs. Gain scores

are determined by subtracting an individual's pre-test score from
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his/her post-test score. A minus score indicates a post-test

score that is lower than the pre-test score. (See trainee 34)

The average gain score for this group was 8.18 points, this may

not appear to be a large change; however, it was a 39 percent

increase in performance and was statistically significant. In

other words, it was very unlikely this difference could have

occurred by chance. Also, the test items were based on a sample

of the competencies gained and these did not enumerate all of the

new knowledge acquired. There were forty items on the test.

A correlational comparison of pre and post-test scores was

also run for each training program. An example of the scatter

*diagram for the data in Table 1 is given in Figure 1. This

analysis indicates that those who have high pre-test scores also

tend to have high post-test scores. This is a logical outcome

for an effective training program. Those who enter with more

knowledge should be able to maintain this edge.

A comparison of the participants' gain scores with pre-test

scores is given in Figure 2. This analysis indicates that

individuals with the lower pre-test scores tended to have the

lar.'er gain scores. Again this would appear to be a logical

outcome from an effective training program. First, the fact that

those who had low pre-test scores, or less knowledge, were abfle

to gain substantial amount of knowledge is a positive outcome and

would indicate that the training program did not go 'er their

heads. On the other end of the spectrum, those with high scores

also gained knowledge. It must be remembered that did not
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have as much space on the measuring instrument to show gains as

those with low pre-test scores. In essence, they are capped from

showing substantial gain scores.

A summary of the participants' evaluation of the training

progLam is given in Table 2. The moan, standard deviation and

percentage of participants that agreed with each statement are

given in the table. The average response represents the typical

feeling of the group. Variations in reactions, opinions or

feelings are represented by the

374

374



TABLE 1

Et-est es 1 s Stat cs and o es ottrol
Training Program

Trainee
iftELTAffillta

# Post Pre Gain Scores

2 30 26 4

3 31 23 8

4 28 15 13
5 26 17 9

6 36 29 7

7 35 23 12
9 26 21 5

10 36 25 11
11 2u 8 12
12 25 16 9

13 26 21 5

14 25 13 12
17 22 16 6

19 33 27 6

22 29 16 13
24 27 23 4

25 30 26 4

26 27 19 8

28 25 18 7

29 33 16 17
31 27 19 6
34 17 20 -3
36 22 21 1

37 29 22 7

38 30 11 19
39 40 25 15
40 31 22 9
41 27 18 9

42 34 29 5

44 32 26 6

45 33 23 10
46 25 19 6

47 43 37 6

X 29.09 20.91 8.18
S 5.52 5.76 4.45
N 33

#Scores for persons who completed the pre-test and post-test.

o t test of differences: t = 10.568
p < .001

Conclusion - There was a significant gain in knowledge.
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Figure 1:
Comparison of Pre and Post-Test Results
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TABLE 2

Particinants' Evaluation of Training Program

Results
Characteristics of the 'raining Program

N=33 X S % Agree

1. This program was worthwhile . . . . 3.9# .8 77@

2. I enjoyed using MINITAB 4.0 .9 77

3. MINITAB can be helpful in my work 3.5 1.1 47

4. I gained a better understand of
statistics 4.2 .9 86

5. I will be able to use the contents
of this training program 3.5 .9 50++

6. I liked the opportunity to work
with my own data 4.1 .7 84

7. There should be more opportunity to
apply the contents to practical
problems related to my work . 3.5 .9 46

8. I knew most of the content of this
training program before we
started the sessions 1.7 .9 7

9. I learned a lot 3.8 .9 64

10. The instructors' explanations were
clear 4.2 .6 93

11. The instructors effectively . . 4.1 .7 82

12. The instructors were able to relate
the content of this training
program to practical problems . 4.1 .8 87

13. The instructors were well prepared. 4.3 .7 59

14. I plan to use some of the techniques
presented 3.7 .7 59

15. Too many topics were included in
the program 3.0 1.1 27
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TAWJE 2 (Continued)

ftsults
Characteristics of the Training Program

N=33 X S % Agree

16. Too few topics were included in
the program 2.6 1.1 14

17. The visuals used were helpful . 4.1 .9 86

18. The handouts were helpful 4.3 .7 95

# KEY

1 = SD = Strongly Disagree 4 = A = Agree
2 = D = Disagree 5 = SA = Strongly Agree
3 = U = Undecided

@ Percent of
statement.

+4 11 percent disagreed with this statement.

standard deviation. The larger this number the greater the

variation in responses given by the participants. When thit

number is 0 it indicdtes that all participants have selected the

same response. The percent agreed (% agreed) column is a

combination of the percentage of participants that marked the

"agree" or "strongly agree" response on the rating scale. For

example, 77 percent of the trainees selected the "agree" or

"strongly agree" response for item 1, "This program was

worthwhile."

A review of Table 2 indicates that the training program

content, materials and instructors received consistently high

ratings. The pace of instruction appeared to be fairly

respondents who agreed or strongly agreed with the
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appropriate. (Note items 15 and 16.)

Participants reported that they enjoyed using the MINITAB

Software (Item 2), gained a better understanding of statistics

(Item 4), and planned to use some of the techniques presented

(Item 14).

Many participants also indicated an interest in more

opportunities to work with their own data (Item 7). In each

training program, participants were encouraged to bring in

samples of the data with which they worked. These were woven

into problems during the training workshop. However, there were

limitations on the amount of time that could be given to working

with their data versus developing new concepts.

The training program instructors found the rating scale feed

back to be very helpful. It provided a concise summary of the

participants feelings and opinions related to their experiences.

Their responses to the items and written comments at the end of

the survey also provided information that was useful in modifying

the training )gram.

Perceptions Versus Test Results.

Out of curiosity, the author did a special analysis

contrasting participants' opinions of the amount of knowledge

they had gained during the training program lath the actual test

outcomes. This was done in a selected training program and was

not completed for each of the twelve evaluations. In this

training program, participants were asked to place their ID

numbers on the opinionnaire as well as the test. A visual
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Figure 3:
Telationship Between Gain Scores and Trainees' Perceptions
of the Amount They Learned

23

1 1

SD A

Response to: "I Learned A Lot"

380 3S0

I

SA



comparison of the relationship betwem perceptions and test

outcomes is given in Figure 3. The correlation between the

perceptions of the amount learned and gain scores was .25. This

correlation would have been higher if those who perceived that

they had "learned a lot" had consistently high gain scores.

However, several of the trainees who indicated they "learned a

lot" had moderate to low gain scores.

It would appear that in situations where the participants do

not need to identify themselves and are free to respond based on

their perceptions, that they can give a moderately accurate

indication of the amount they have learned. It is very unlikely

that this relationship would hold true if there was pressure for

grades, merit ratings, or certification.

Comparison Groups.

Because of the nature of the training program and the

settings in which the training programs took place, it was not

possible to identify a control or comparison group. In each

setting, most of the staff of a department or plant site were

involved with the training program. A quasi experimental design

could have been used with a comparison group selected from

another department or plant site. However, logistics and cost

precluded the use of this option.

The host company's decision to provide this training program

at a variety of plant sites made it possible to use a modified

time series evaluation design. In this design, outcomes are

contrasted over a period of time to determine if there are
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consistent patterns. If the training program is effective, one

would expect that the changes between pre and post-test scores

would be similar in all groups. In other words, and tffective

training program would have significant gain scores in most, if

not all, training sites. This was true in the twelve settings in

which this training program was offered.

It should be noted that in this type of analysis that it

would be possible for a pre-test average score in one group to be

higher than the post-test score in another group. This could

occur when one group has had very little exposure to statistics

and nrocess control while another group has had extensive prior

experience with these areas. There were differences in average

pre-t, ,t scores from setting to setting as depicted in Table 3

which presents the test results from several of the training

programs.

If necessary, an analysis of covariance could be used to

statistically equate the pre-test scores for the groups. The

type of statistics used will depend upon the variations in the

groups involved and the amount of statistical sophistication

desired by the decision makers involved with the training

program. In many instances, a visual review of the gain scores

for each of the training programs will be enough to indicate

whether a program is effective.
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TABLE 3

Test Results From Eleven Training Programs

Training Program Average Test Results
t

Value
DecisionPre Post Gain

A 27.9 34.2 6.3 9.87 SIG GAIN

B 20.5 26.8 6.3 7.48 SIG GAIN

C 28.4 35.2 6.8 8.78 SIG GAIN

D 21.3 29.6 8.3 7.24 SIG GAIN

E 26.2 33.0 6.8 5.9 SIG GAIN

F 27.6 35.4 7.8 9.61 SIG GAIN

G 26.1 32.3 6.2 7.05 SIG GAIN

H 20.9 29.1 8.2 10.06 SIG GAIN

I 20.7 27.8 7.1 7.26 SIG GAIN

J 19.9 26.3 6.4 7.67 SIG GAIN

K 22.8 29.1 6.3 13.3 SIG GAIN

#Decisions are based on the results of the t test of differences.
All t tests were significant at the .01 level.

Summary

This evaluation system was designed for a specific training

program delivered on-site in a variety of locations throughout

the United States. It was planned to provide information that

could be used by the trainers, participants and managers. Major

goals of the evaluation were tc identify how effective y the

training program was meeting its objectives, provide feedback for

the trainers and to generate information that could be used by

383

11 (.3



management in determining the value of the program.

From the perspective of the trainers, the evaluation system

was successful. Information from the test and the rating scale

was very useful in refining the design of the training program

and communicating its impacts to management. Participants did

not indicate any negative reactions to the evaluation process and

many asked to receive their test scores.

General Design Principles

This section presents major factors that should be

considered in evaluating a training program. These would apply

to the evaluation of most training programs.

Relevant and Useful Data.

The evaluation must produce data that are of value to

trainers, trainees and managers. Trainers need to know the

trainees' entering level of cmupetency, progress in the program

and exit level of competency. They will also want to know the

trainees' reaction to the program. Trainees are interested in

their progress and the degree to which they have met the

objectives of the training program. Managers will want to know

what competencies have been acquired, areas in which more

training is needed, and their staff members' reactions to tha

training program.

The starting point for the design kdf the evaluation is a

valid set of training objectives. These objectives will clearly

define the exit competencies of participants in the training

program. They should be based on a needs assessment that
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identifies and prioritized the competencies required to improve

quality and performance. The evaluation must determine the

degree to whicY these objectives have been attained.

Information needs of the trainers, trainees and managers

should be kept in mind as the evaluation is designed. It may be

necessary to discuss these needs with representatives of each

group. As the evaluation is designed, the evaluator must keep in

mind the following two questions: (1) What information is

needed?, and (2) When is it needed?

Design To Fit The Situation.

During the design process, consideration must be given to a

variety of situational factors that influence the outcomes of the

training program. For example, the interests, capabilities and

job responsibilities of the trainees will influence the

effectiveness of variour; training activities and the outcomes of

a training program. In the evaluation described in part one,

trainees were asked to comment on the training program and

evaluate the pace of instruction, training materials, and

instructional strategies. Also, pre and post-tests results were

coded so that only the trainee would know his/her score.

Other factors that will influence the design are the type of

competencies being developed, the resources available at the

training site, length of the training program, and the expertise

available to conduct the evaluation. The quality training

program evaluation described earlier, focused on the development

of cognitive skills that could be evaluated with a paper and
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pencil test. Many training programs will include competencies

that require performance tests. Most, if not an, of these

competencies need to be evaluated with a performance test. In

other words, the trainee must demonstrate the ability to do the

task.

Resources available at the training site will have an impact

on the success of the training program. The impacts of these

resources need to be evaluated and their adequacy determined.

For example, in the training program described in the initial

part of this paper, sufficient computer terminals were available

so that no more than two trainees worked on a terminal. In the

first program, the plant site provided the terminals and the

result was five or six different types of terminals. The

instructors and trainees suggested that only one type of term:nal

and one with paper output be used.

Length of the training program may have an influence on the

evaluation design. Longer training programs should include

interim evaluation activities with feedback to trainees and

trainers.

The expertise available to conduct and interpret the

evaluation activities must be considered. Scheduling a

sophisticated performance test will not be appropriate if the

personnel available do not know how to administer it. Also, the

users of the evaluation results must be able to understand them

and use the data in making decision.
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Usually one would like to have a comparison or control group

to use in analyzing the evaluation data from a training program.

A control group helps the evaluator isolate the impacts of the

training program from the trainee changes that take place as the

result of other events and experiences.

Often it is difficult to obtain a true control group for an

evaluation. However, one may be able to acquire a comparison

group that is similar. For instance, another department with a

similar mix of employees could be utilized. If the training

program is going to be conducted for several departments, one or

more of the departments waiting for the program could serve as a

comparison group. When this type of design is used, pre and

post-tests need to be administered.

If control or comparison groups are not available, a time

series design using job performance that could be used. For

example, if an sr:: training program is conducted to reduce the

number of defective products produced, the impacts of this

program could be evaluated by comparing the proportion of

defective items produced before and after the training program.

A time series design typically includes a baseline of data for

several days or weeks prior to the training program. Performanca

levels after the training program are compared to this baseline.

Often the baseline is available through control charts, pareto

diagrams, or process capability data. Thus, it does not require

much additional data collection. One caution needs to be
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mentioned; however, the time series data will reflect all

changes, events and training programs that take place during the

time period studied. The impacts of a training program may be

masked or enhanced by the impacts of other events.

Whenever possible, a pre and post-test design should be

used. This allows the evaluator to determine if the trainees..

have significantly improved their knowledge and performance

levels. Administering a test or evaluation at the end of a

training program gives a snapshot of the trainees' competency at

that point in time. It does not indicate the changes that may

have occurred.

Use A Follow-Up Study.

One of the most powerful techniques available for evaluating

training programs is a follow-up assessment of the trainee's

performance. This can be done by collecting and analyzing data

on individual trainee's performance or on the performance of a

group. When possible, natural or typical data collected on

processes and products should be used. Quality data can be

analyzed to determine if non-conforming parts or services

decrease and if productivity increases. An effective Cost Of

Quality (COQ) program should provide much useful data. Pareto

and Cause-Effect diagrams can be reviewed to ascertain if common

errors and problems have been reduced.

A short-term follow-up completed in the three months after a

training program will determine the immediate effects of a

training program. It can also identify any constraints the
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trainees are encountering as they try to use new competencies and

procedures. A long-term follow-up study done nine to eighteen

months after a training program will identify the long-term

effects of a training program.

A word of caution is appropriate at this point. The longer

the time span between the training program and the follow-up

evaluation, the greater the possibility that other factors may

have had an impact on the trainees' performance. They may have

participated in additional training programs, new equipment may

have been installed, and/or suppliers may have improved their

performance. Hence, it is important to review the trainee

competencies assessed in the follow-up and determine the other

factors that may influence performance. In general, it will be

easier to track the impacts of a training program on specific

technical competencies and knowledges than the impacts of more

general training and educational programs.

CIPP Design.

One of the tools I have found very useful in designing

evaluations is the CIPP Evaluation Model. The letters in CIPP

represent Context, Input, Processes, and Products respectively.

The model is based on the systems concept. (See Figure 4)

The starting point in appl7ring the CIPP model is to clearly

identify the purpose of the training program. Clear and

descriptive training objectives are needed to accomplish this.

These objectives will allow the evaluator to specify the trainee

competencies that need to be measured (Products).
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After these competencies have been listed, the relevant

input competencies of the trainees can be specified. The :.nput

competencies will be the same as the output competencies, but may

include some skills and knowledge that are used in the product.

A pre-test is used to assess the input side. A post-test will be

given to assess the product(s).

The nature of the product and the inputs can be used to

specify the types of process and context data needed. The

processes will change the input to product. In this realm, the

evaluator should focus on the adequacy and effectiveness of the

training activities. The evaluator should consider observing

training sessions and asking for feedback from instructors and

trainees.

Context is a more general variable. It includes the

training facility, resources and environment. Again, the

evaluator would want to use the product to help identify the

context factors to be evaluated. Yor example, in the quality

training program, one of the training objectives was to develop

the ability to use MINITAB. This required access to MINITAB, a

terminal and related instructional materials. Through the

evaluation it was found that using one type of terminal made it

easier to teach. Trainees also recommended that it was easier

for them to use a terminal that had papey output. This change

was made and the instructors found that it was simpler to teach

and the trainees had fewer problems with the terminals.
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Summary

An effective evaluation is designed to measure attainment of

the training program objectives, the evaluation must also

provide data that is useful to the participants in the training

process. Situational factors must be considered as the design is

developed. Characteristics of the trainees, instructional

setting and training materials have to be weighed as the design

is developed. Some type of control or comparison group is needed

to completely assess the impacts of a training program. Adding a

follow-up study to an evaluation is an effective way to identify

the impacts of the training program on trainees' on-the-job

performance. Application of the CIPP evaluation model will

provide direction for the evaluation design process.
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Figure 4: CIPP Model Applied to a Training Program
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APPENDIX D

Statistics and Control Program

Evaluation Form
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Statistics and Control
_ .. . _

Evaluation Form
_

r ocj r a in

OIRECT[ONS: Respond to each of the following statements based on your
experences in this training program. Use the following
responses.

1.

2 =

3

Characteristics

SD Strongly Disagree 4 A - Agree
D Disagree 5 - SA - Strongly Agree

Undecided

of the Training Program Responses
SD A SA
1 2 3 4

1. This program was worthwhile 1 2 3 4 5

2. 1 enjoyed using MINITAB 1 2 3 4 5

3. MINITAB can be helpful in my work 1 2 3 4 5

4. I gained a better understanding of statistics 1 2 3 4 5

5. I will be able to use the contents of this
training program 1 2 3 4 5

G. I liked the opportunity to work with my own
data 1 2 3 4 5

7. There should be more opportunity to apply
the contents to practical problems related
to my work 1 2 3 4 5

8. J. knew most of the content of this training
program before we started the sessions . . 1 2 3 4 5

9. I learned a lot 1 2 3 4 5

10. The instructors' explanations were clear . 1 2 3 4 5

11. The instructors effectively answered questions 1 2 3 4 5

12. The instructors were able to relate the
content of this tnining program to practical
problems 1 2 3 4 5

13. The instructors were well prepared 1 2 3 4 5

14. I plan to use some of the techniques presented 1 2 3 4 5

15. Too many topics were included in the program 1 2 3 4 5

S. Too few topics were included in the program . 1 2 3 4 5

17. The visuals used were helpful 1 2 3 4 5
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18. The handout:1 were helpful 1 2 4

19. liow could the training program be improved?

What did you like best about the !-raining program?
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Work Based Learning Experience

Introduction

There is no single approach to education which will satisfy

the individual needs of each and every student. For an

educational experience to hold the interest of the student, it

should be perceived as being meaningful and attainable. Work

based learning provides an alternative meals of allowing students

to internalize the value of their education experience.

Purpose of this Module

The purpose of this module is to describe selected forms of

work base learning experiences which can be used as alternative

educational models.

Objectives

The objectives of this module are to:

1. Provide a general description of several forms of work based

learning which include field trip, career education, simulation,

job shadowing, mentoring, co-op, internship, and ganeral work

experience.

2. Provide general information and example forms pertaining to

the development, administration and evaluation of a work based

learning experience program.

Value of Work Rased Learning Experience

Work based learning allows the student to develop work

habits, skills and attitude, and provides exposure to the tools,

equipment, materials, and work problems encountered in a real

business and industry situation. Additionally, work based
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learning should pull ba.lic skills together to solve business and

industry problems.

General Ob'ectives of a Work Based Learning Program

The following general objectives have been identified for

work based learning:

1. Enhance the development of positive work habits, attitudes,

and general employability skills for participating students.

2. Provide participcIting students with a work based experiences

requiring the practical application of oral communications,

reasoning, problem solving, and basic skills.

3. Provide exposure to up-to-date equipment and technology at a

reasonable cost.

4. Provide an understanding of the relationship between

education and work.

5. Identify work roles requirements and future educational

opportunities appropriate for the abilities, desires, and

interests of students.

Forms of Work Base Learning

Work based learning may take several forms which include;

field trip, career education, simulation, job shadowing,

mentoring, co-op, internship, and general work experience.

Generaoftgork Based Learning Experiences

The following are brief descriptions of forms of work based

learning programs which provide students with an opportunity to

apply their formal educational experience in a work based

experience.
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Field Trio

A field trip provides an opportunity to visit actual

workplace site. Students can explore many types of work and

identify the skills and training necessary for specific work. A

field trip can increase the awareness of the role work plays

within society and can be beneficial in determining a future

career decision. Upon completion of the field trip, this

experience should be evaluated by the teacher and students to see

if the goals were met.

Career Education

Career education is another concept that exposes students to

the skills and knowledge needed for exploring, understanding, and

performing vatious life roles. Career education experiences

often include linkages between earning and learning. It provides

students with experiences designed to increase self-awareness,

career awareness, and career decision-making. The Wisconsin

Developmental Guidance Program Curriculum Guide published by the

Department of Public Instruction contains educational activities

with instruction to assist students in personal, social, career,

and learning development. Components of this guide could provide

ideas for work based learning experiences.

Simulation

Simulation provides students with short term experiences

over a period of several weeks. The student gains awareness of

the many tasks involved within a job. It provides a student with

an opportunity to explore business, possible jobs, and enhance
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their career development.

Job Shadowing

Job shadowing provides an opportunity to spend a day, or

part of a day, on the job with a person who works in an

occupation in which the student has an interest. The student

trails the volunteer business professional around to understand

the routine and requirements of the job. Information is provided

by the business volunteer as to educational requirements,

expected salary/benefits, and other options in that occupational

field.

Mentoring

Mentoring is another form of a work based learning

experience. The instructor obtains an experienced person in an

occupational area to serve as a role model (or a career advisor)

and assists in further developing student career exnloration

experiences. People serving as mentors are usually volunteers

and provide a one-to-one relationship.

Cooperative Occupational Education (Co-op), Internship, and Work
Experience

Cooperative Occupational Education, Internships, and general

work experience are directly worker based programs. Figure one

shows a comparison between co-op, internship and general work

experience.
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figure 1. Comparison of Three Plans Using the Work

ter shi

Environment

ExperienceglIAKAQtRri2tics

Student identifies

career objective

Yes Sometimes yes No

Related classroom

instruction

Yes Not necessarily No

Established train-

ing station and

supervision by the

school

Yes Not usually No

On-the-job

training plan

Yes No No

Paid employment Yes Yes Not necessarily

Uses advisory

committee

Yes No No

VSO correlated

with instruction

Yes No. No

Certified teacher

in occupational

area

Yes No No

Planned home

visitations

Yes No No

Source: Ralph E. Mason, "The Effective Use of Cooperative Work

Experience." Business Education Forum, Vol. 24, May 1970,

p.10.
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Co-ops use the occupational goals which are based on the

student's career objective as the basis for this learning

experience. The work situation could be a simulated laboratory

that could be found in a cla,sroom setting or a selected training

station. The work situation is correlated with classroom

instruction. The student usually receives pay as well as credit.

There is supervision provided by the school instructor and work

site host. This experience typically lasts one year.

Internship

In this situation, the student performs in an approved job

situation. The student is usually paid and is given credit for

this experience. In-school instruction is usually provided

before the student begins the internship and may not necessarily

be tied in directly with the job experience. This experience

typically lasts one semester but can go two. In a secondary

setting, this experience is referred to as work-study and on a

postsecondary setting can be referred to as practicum or

internship.

Nork_Experience

Work experience is a set of planned educational experiences

which is design to enable students to acquire attitudes, skills,

and knowledge of work through studying and observing. This type

of experience is exploratory in nature and is usually

accomplished in one semester or less. Usually there is no

specific related class but rather work experience is found woven
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throughout a curriculum.

Outcomes for Work Ex erience

The basic outcome of work experience is a general

understanding of the world of work and the development of

acceptable work habits, attitudes, and personality traits. A

student may learn some skills and information relevant to a

particular occupation or job, but this is not the main purpose.

The primary outcome is to help students develop those

abilities, habits, and characteristics that are of value for any

job. This experience provides the opportunity for career

explorations and development of career interests.

Training plans and agreements become part of these types oL

work based learning experiences. A training plan states the

specific learning experiences which are to be offered based on

the student's career goal. The purpose of the training plan is

to organize learning and to correlate the classroom instruction

with learning experiences at the actual work site. It is usually

organized in a logical sequence and is based upon competencies

needed for successful emplophent.

A training agreement is a written agreement of the training

commitment of the employer to the student. The purpose of a work

based learning program is to give the student experience in a

variety of tasks. The supervisor should sign this agreement

befora the start of the experience to prevent any

misunderstandings about the program. Sample training plans and

agreement can be found in Appendices A and B respectively.
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Evaluation

The use of evaluation forms is one way of checking on the

progress students are making in adjusting to and learning about

work based learning experiences. Students gain insight into

their progress which helps to identify their strengths and

weaknesses. The evaluation form should be appropriate for the

grade level of the student and the type of experience they have

been given. Forms should be reviewed periodically to determine

their appropriateness and the need for possible revision. As a

general rule, the fewer the forms the better. Examples of

student, instructor and business/industry evaluations are

\....----

provided in Appendices C through E.
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TRAINING PLAN

Student Training Station

Supervisor

Title

This training plan is an agreement between the employer/training
sponsor and the coordinating teacher. The job supervisor trains
the student-trainee for specific tasks on the job and provides as
many different learning experiences as possible throughout the
year.

The school will provide the student with opportunities for
training in the basic skills of the occupations and the technical
information related to it. In order that a systematic plan can
be followed which will provide well-rounded training for the
position, a schedule of planned work experiences have been worked
out.

The student-trainee agrees to perform the work experiences
assigned by the job supervisor according to the same company
policies and regulations as apply to regular employees. The
student-trainee also agrees to pursue the prescribed course of
study and to take advantage of every opportunity to improve
efficiency, knowledge, and personal traits so that he/she may
enter any occupation as desirable employee.

The parent or guardian's signatL-a indicates consent for the
student-trainee to work and to study through the Work Experience
Program. The job supervisor recognizes that the Work Experience
Program prepares students with employability skills.

Progress and advancement made by the student-trainee will be
evaluated by the job supervisor each semester. The coordinator
will cooperate with the training sponsor in an effort to plan
classroom instruction in accordance with the work experience
schedule. Training will cover the school year for a
minimum of 15 hours per week.

(Parent or Guardian) (Job Supervisor)

(Student-trainee) (Coordinating Teacher)
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TRAINING PLAN

Time Period Job Title

Title

Trainee Supervisor

Job Task Rating Scale

1. Can perform task satisfactorily without supervision.

2. Can perform task with supervision - needs additional work.

3. Cannot perform task satisfactorily.

4. Has not experienced job task.

Job Tasks to Perform

409

Job Task Rating

1 2 3 4

4.0



APPENDIX B

Training Agreement

.0 4 ti



TRAINING AGREEMENT
High School

Department of Public Instruction
Wisconsin Department of Industry, Labor and Human Relations

Name of student-trairee:

Name of Firm:

Address of Firm:

School:

Occupational Title:

The employer agrees to cooperate with the school(s) to offer a varied
program. The employer agrees to pay the student-trainee a beginner's
wage of $ per hour, furnish ratings of the student's on-the-job
performance, and confer with the coordinating teacher periodically to
determine in what way the student's learning in school and on the job
might be strengthened. (If a sub-minimum wage is issued, the school
must show acceptance by the Wisconsin Department of Industry, Labor
and Human Relations and the U.S. Department of Labor when applicable.)

The student-trainee agrees to perform to the best of their ability all
duties assigned and conform to all rules and policies of their place
of employment and the schoo_. Student-trainees expect no special
privileges, agrees to be on the job pvery day (barring illness), and
will confer with their coordinating teacher regarding any problems
encountered on the job.

The parent or guardian agrees to cooperate with the school and
employer to insure the best possible results from the student's
training.

The work schedule will be from to , Monday through
Friday, from , 19 , to , 19 . In general, students
should average a minimum of ten hours of work per week, not including
Saturdays and school holidays. This average may spread over an entire
school semester or year. The student should not exceed 40 hours per
week of schoo3 and work experience (total hours in class on the job)
Monday - Friday.

THIS TRAINING AGREEMENT DOES NOT SUPPLEMENT THE WORK PERMIT. EMPLOYERS
MUST BE ISSUED A WORK PERMTT FOR THE STUDENT BEFORE A STUDENT STARTS
OCCUPATIONAL TRAINING.

(Student-Trainee's Signature) (Employer's Signature)

(Address) (Coordinating Teacherogglir7i.)

(Parent's Signature) (Admrnistrator's-§rgnature)

(Address) (Date)

(Telephone Number)
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THE STUDENT-TRAINEE WILL:

1. Report promptly and engage in their assignment according to
the training schedule.

2. Cooperate with the agency supervisor, engage in the
assignment as a training experience, observe etiquette, and
keep safety rules.

3. Notify the school and agency in advance when absence is
unavoidable.

4. Maintain satisfactory grades in all subjects in order to
remain eligible for the progran.

5. Furnish the coordinating teacher with all necessary
information and complete all necessary reports.

6. Show honesty, punctuality, courtesy, a cooperative attitude,
proper health and grooming habits, appropriate dress, and a
willingness to learn.

7. Remain with the employer during the training period.

8. Abide by the rules and regulations of th- perating
agency.

9. Keep all business information o.0. the cooperating agency
confidential.

THE COOPERATING AGENCY WILL:

1. Provide a training program, with varied experiences, which
will contribute to the education of the student.

2. Provide a job sponsor for the training of the student.

3. Provide employment for the student during the agreed times.

4. Adhere to all Federal and State regulations.

5. Provide for the day-to-day safety of the student on-the-job

THE PARENT OR GUARDIAN WILL:

1. Be responsible for the conduct of the student while
participating in the program.

2. Be responsible for the method of transportation and for the
student in delivery to and from their place of employment.

3. Provide time for conferences with the coordinating teacher.
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4. Become knowledgeable concerning the purposes and procedures
of the training program.

THE COORDINATING TEACHER WILL:

1. Visit and assist the employer with establishing the training
program.

2. Observe the student on the job intermittently.

3. Cooperate with the employer with the evaluation of the
student. Final evaluation is the prerogative of the school.

4. Make every attempt to solve problems that may arise from the
cooperating agency, school, parent/guardian, student, or
community.

5. Provide meaningful in-school instruction related to the
training activities of the student.

6. Work with a local advisory committee to obtain assistance
with the program.

7. Provide general safety instructions to assist student.

8. Cooperate with the employer in further safety training.

The employer will comply with the provisions of Title IX of the
Education Amendments of. 1972, Section 504 of the Rehabilitation
Act of 1973, and Title VI of the Civil Rights Act of 1964 by not
discriminating on the basis of sex, handicap, race, color, or
national origin in its treatment and assignment of students to
jobs, hours of employment, levels of responsibility, and pay.
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APPENDIX C

Student's Program Evaluation Form
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Student's Evaluation Form

How has the experience you received been valuable to you?

Could the training on-the-job be improved? If so, how?

Was the instruction you received in school related to the work

you were doing on the job?

Can you make any suggestions which you feel would improve the

classroom instruction?

What parts of the classroom instruction did you find most

beneficial? (discussions, reports, interviews, demonstrations,

etc.)?
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In general, how adequate was your work based learning

experience for preparation in the following situations or life

skills: (Please circle number 5, 4, 3,

statement.)

More Than
Adequate

Learning a specific job skills .

Learning a specific job knowledge . .

Getting along with other workers .

Being able to talk to the boss about
your problems

Understanding the value and importance
of work

Solving problems on the job

Understanding the U.S. and world
economic systems (supply-demand,
inflation, recession, etc.)

Managing career responsibilities with
home and family responsibilities. .

Applying basic skill preparation in
math, reading, writing, spelling,
speaking, listening to every day
problems

2, or 1 for each

Not
AdequateAdequate

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

Please make any suggestions you have for improving the program.
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APPENDIX D

Instructor's Student Evaluation Form
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Student's Name

Evaluation by Instructor

Please rate the following statements by placing an "X" in the
appropriate space.

Excellent = A; Above Average = B; Average = C; Poor = D. An "F"
shows failure to meet minimum standards. Not Applicable=N/A.

Characteristic ABCDFN/A
Demonstrates willingness to learn

Exhibits acceptable personal growing

Reports to work on time

Applies self to the job

Adapts to new situations

Initiates work without supervision

Completes the job satisfactorily

Possesses emotional stability

Shows self confidence

Follows directions

Accepts criticism

Exhibits ability to work with others

Works safely

Works above the beyond demands

Note: It is suggested that students be evaluated every f

weeks so they will have an opportunity to improve. It may be

good procedure to ask students to first evaluate themselves. It

is very important to sit down with students and discuss the

evaluation once it has been completed. Remember, positive

feedback and strategies for improving are an important part of

the evaluation.
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APPENDIX E

Business's/Industries' Program Evaluation Form
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business's and Industry's Student Evaluation

1. Do you feel the student was placed in a program that best
suited their interests and abilities?

2. Do you feel the student lacked preparation for the
on-the-job training position?

Please rate the student in the following areas: (Circle the
appropriate responses)

Well Adequately Not at all
Prepared Prepared Prepared
(5) (4) (3) (2) (1)

3. Occupational knowledge . 5 4 3 2 1

4. Occupational skills . . 5 4 3 2 1

5. Work attitude rJ 4 3 2 1

6. Work ;uality 5 4 3 2 1

7. Work quantity (amount
produced) 5 4 3 2 1

8. Was the teacher/coordinator's supervision :A the student
adequate and helpful?
Explain.

9. Was there cooperative effort on the part of the teacher/
coordinator and training supervisor in developing individual
related classroom instruction to benefit the student's
on-the-job training? If yes, was it effective?
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In the following areas of basic skills, how well prepared was
this student? (Circle the appropriate responses)

Well Adequately Not at all Not
Prepared Prepared Prepared Observed

(5) '(4) (3) (2) (1) (0)

10. Reading . . . . 5 4 3 2 1 0

11. Spelling . . . 5 4 3 2 1 0

12. Computer Literacy 5 4 3 2 1 0

13. math 5 4 3 2 1 0

14. Science . 5 4 3 2 1 0

15. Writing . . . . 5 4 3 2 1 0

16. Speaking . . . 5 4 3 2 1 0

17. Listening . . . 5 4 3 2 1 0

18. Problem Solving 5 4 3 2 1 0

19. To what degree did the student develop the proper attitudes
and work habits?

Please rate the student on each of the characteristics listed
below. (Circle the appropriate responses)

Has Made
Grown Improve-

ment

Needs Not
Improve- Observed
mfmt

3 1

20. Use of tools and
equipment . . 4 3 2 1 0

21. Selection and care of
space, materials,
and supplies . . 5 4 3 2 1 0

22. Ability to work with
co-workers . . . 5 4 3 2 1 0

23. Accepting advice and
supervision . . 5 4 3 2 1 0
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Has Made
Grown Improve-

ment

Needs Not
Improve- Observed
ment

24. Working in a leader-
ship role when
applicable . . . 5 4 3 2 1 0

25. Understanding the value
and importance of
work 5 4 3 2 1 0

26. Prompt and dependable
in attendance . 5 4 3 2 1 0

27. Willing to accept and
perform tasks . 5 4 3 2 1 0

28. Ability to plan and
direct own work 5 4 3 2 1 0

29. Ability to make sound
decisions . . . 5 4 3 2 1 0

30. Shows consideration
and kindness towards
others 5 4 3 2 1 0

31. Neat, clean, and
appropriate
appearance . . . 5 4 3 2 1 0

32. Flexibility to accept
change 5 4 3 2 1 0

33. Ability to learn new
job tasks . . . F 4 3 2 1 0

34. Please make any comments or suggestions that would improve
the program.
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Developing Partnerships Between Education
and Business/Industry

Introduction

In today's intensely competitive global economy,

partnerships between educational institutions and the

business/industrial sector can yield many important benefits to

both parties. The educational process is enhanced by involving

students in real-world problems and by gaining access to state of

the art equipment and leading edge technical expertise. Industry

gains access to specialized technical expertise, research

capabilities and future employees.

When attempting to establish such partnerships, the primary

function of both parties to the partnership must be kept firmly

in mind. Educational institutions have a primary mission to

teach (research and public service are secondary goals) and

inOlstry is in business to produce the best products at the

lowest price.

From an educational point of view, the real value of

participating in a partnerships with businesses/industries lies

in their potential to improve the educational process through

faculty development and by allnwing students to participate in

realistic experiences. If these considerations can be satisfied,

such partnerships are of immense value.

PtIKR2gg

The purpose of this module is to provide on overview of the

considerations and benefits associated with developing and

maintaining partnerships involving educational institution and
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representatives from businesses and industries.

Objectives

The objectives of this module are to:

1. Describe the considerations associated with developing

partnerships involving educational institutions and

representatives from businesses/industries.

2. Provide information concerning the value to both parties for

maintaining a successful partnership.

3. Describe the benefits of continued, long-term interaction.

Developing_Partnerships

Developing connections with the outside world can be a

daunting task for educational institutions who have little prior

experience with outreach. Appendix A graphically portrays the

benefits of educational and business/industrial interaction and

the relationships that need to be developed for a successftl

partnership.

Culture

Partnerships can be developed in many ways. To be

successful, however, both parties to the partnership must view

the potential interaction as a desirable and profitable venture,

and both partners must be willing to commit resources to the

venture. In short, a culture that values and promotes

interaction must exist within both of the paiticipating

organizations. If it does not already exist, developing this

intra organizational culture will be the first, and perhaps the

most difficult task to be addressed. Educational institutions

426

4



may find that developing this culture is a slow process, as many

faculty feel their primary task is to teach, not interact with

industry. With patience and perseverance, the value of

interaction to the instructional process can be amply

demonstrated for most faculty. Once developed, the appropriate

culture should be reasonably easy to maintain.

Building Bridges

In parallel with developing an intra organLzational culture

that favors interaction, bridges to the outside world must be

developed. That is, the educational institution's presence,

capabilities, and willingness to interact must be made known to

industry. One of the best ways to accomplish this is with the

assistance of industrialists who see the advantages of

interaction.

The University of Wisconsin-Stout has a formal mechanism

called the Business and Industrial Professor Program. In this

program, Industrialists who have retired or who are about to

retire are formally engaged to assist the institution by having

them sign a formal contract, usually at no salary. The Business

and Industrial Professor enjoys all of the rights and privileges

of a tenured faculty member (including 'hunting' for parking

spots). They may volunteer or be engaged as staff to teach

class, conduct research, assist outreach projects or perform

other duties. Their greatest value lies in their cnntacts with

the industrial community and their ability to connect the

institution with the right 'people' in industry.
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Successful partnerships are best developed and sustained

when there are clear guidelines for interaction, preferably a

formal institutional policy that prescribes how certain issues

are to be resolved, such as: indirect costs, patent ownership,

publication, confidentiality, etc. Another issue of great

interest to industry is meeting deadlines--can the project be

completed on time at the stated cost? Education on the other

hand, has greater concern for enhancing the instructional

process, rathe': than meeting the deadline. Given time and

commitment, these issues can be resolved.

Mechanisms

Making connections with potential partners can occur in a

variety of ways. Some mechanisms for making connections or

identifying potential partners are as follows:

1. Networkina. Institutional faculty attend workshops,

seminars, conventions, professional society meetings, etc., and

dwelop a network of connections.

2. Advisory committees. Membership on advisory, committees can

be thoroughly introduced to the strengths of the institution and

the potential for interaction. A very effective mechanism.

3. Indgatry_Days. The institution hosts business/industry

through the invitation of Chambers of Commerce or Industrial

Developmen'' Corporation. The focus is to introduce the

participants to the educational institution's faculty and

resources.
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4. Campus Visits. Representatives of individual companies are

hosted by unit administrators and provided an overview of the

institution, its capabilities and interest. This is a time

consuming process, but extremely effective.

5. amaking_BnamengnIA. Representatives of the institution

should promote it's strengths, goals and successes at every

opportunity; speaking at conferences, workshops, economic

development meytings, industry groups; or other meetings.

6. Awards Conferences. Recognition of industry and/or

educational leaders for their efforts to promote interaction, the

profession or other desirable ends. This is an opportunity to

showcase the institution's more successful projects.

Princi al Contract

While many people may be involved J.n identifying potential

opportunities for interaction, the process of formally

establishing connections should be concentrated in one office.

There will be fewer opportunities fcr misunderstandings or

misinformation with one source of information, one central point

of contact is desirable for everyone. Where the office or

contact individual is located is not overly important, the main

contact person must have an intimate knowledge of the

institution's capabilities and staff expertise. Much will depend

upon the contact person being able to conceptualize many

different ways in which a technical problem can be addressed and

being able to identify staff expertise from across the campus,

not just in his/her school or department.
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Again, it is important that there be one set of rules for

interaction with outside agencies and that everyone is asked to

play by the same rules--i.e. no favors for any group! The office

that arranges interaction should have the authority to speak on

behalf of the university and make commitments relative to some of

the issues cited above. This will make it easier to arrange

potential interaction.

Interaction/Projects

A part of the process of promoting interaction 'rill be some

institutional self analysis to identify strengths and the areas

where it wishes to pursue projects. These will need to be

identified along with faculty consultants/experts for de-elopment

of promotional material. Potential projects would then - sought

from among tlie several companies where a relationship has been

formed.

Initiating a successful project will require: (a)

demonstration of requisite technical expel:tise and potential to

successfully conclude a project, (b) clear identification of the

project parameters, (c) expected project outcomes, (d) time frame

for completion, (e) specific goals to be achieved, (f)

comprehensive budget, and (g) confidentiality and publication

considerations.

Continuing a healthy partnership/relationship will depend

upon how well the prcject goals were satisfied, the value the

company perceives it received from the project, and any benefit

that may accrue from a continuation of the relationship. In many
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cases, projects may be successfully completed with complete

sponsor satisfaction and no expectation of continuation. In

other cases, the project may yield more questi ns than answers

and suggest a continuation along specific lines.

Successful completion of a project does not mean an end to

the partnership. It will be important for the company and the

institution to stay in contact even when no formal activity is

underway. Maintaining this relationship will require some effort

from the institution's leadership and involve such things as:

(a) occasional telephone calls, (b) letters or other

correspondence, (c) invitations to assist the institution in

other projects or in instructional programs, and (d) requests for

capital support.

Both the institution and industry have much to gain from

continued interaction. The institution may desire added capital

equipment, advice or guidance on new technology, assistance in

specialized instruction, connections to other industrries,

programmatic assistance, or other assistance. Industry may need

specific advice on a process, aid in securing students to

participate in a cooperative educational experience (Co-op) or

internship, names of experienced graduates, speakers for

workshops, assistance in organizing instruction, and related

work. By continuing an informal relationship, trust and respect

can be developed between the two organizations that will yield

long-term benefits in the form of mutual support and/or
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additiGnal funded projects.

Benefits of Continued Interaction

The benefits of continued interaction between education and

industry can be as varied as the number of established

partnerships. While we have already cited numerous specific

benefits for both education and business/industry, one of the

prime benefits is the potential for networking and developing

totally new connections.

For example, an institution may successfully complete a

materials-related project for company A and discover later that

the company has great needs in the area of statistical process

control at the subsidiary plant in another state. Using its

expertise in SPC, the institution may initiate instructional

programs with the subsidiary. While conducting these

instructional programs, contact may be initiated with the

subsidiary of a totally different company that results in

securing assistance in program development from that company.

Benefits may be slow to emerge. It may take several years

for the right project to 'jell.' This may entail getting

involved with several divisions of the company or working with

the same division on several project proposals before the right

one emerges. As a case in point, the University of Wisconsin-

Stout has been involved with a major defense contractor for at

least eight (8) years with no concrete project work forthcoming.

A number of projects involving both low-technology (trailing

edge) and high-technology (leading edge) components were proposed
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with no results. In the meantime, the defense contractor has

supplied numerous pieces of obsolete equipment (obsolete to the

company but not to the institution), corporate staff have served

on\4everal advisory boards and they have committed numerous

technical staff to assist the institution. Within the last

several months, the company and the institution are again

discussing a project that is likely to result in a new production

facility and product line being established adjacent to the

university. The point is that long-term relationships are

mutually beneficial.

Summary

One never knows what will develop from a contact. Whether

it is casual or carefully planned, there appears to be a great

deal of serendipity involved in making connections. A casual

contact with someone on an airplane may yield a long-term project

and relationship, while a carefully laid out program with a

hometown company may never bear fruit.

Developing a productive and successful outreach program

requires proactive and committed individuals from both sides of

the partnership who believe in the importance and value of

interaction. These are the individuals who seize every

opportunity to establish a connection; who promote dialogue

between potential collaborators; who rise early and stay up late

to write proposals and promote deals; who speak freely, and at

every opportunity, on the value of interaction; who continue to

prod, push and cajole. Without these champions, little is
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accomplished. With them endless horizons ot opportunity become

available.
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APPENDIX A

Model for Developing Education and
Business/Industry Partnerships
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DEVELOPING EDUCATION
AND BUSINESS PARTNERSHIPS

Business/Industry

Needs

Ideas
Technical Support
Training
Short Term Staff
New Technology
Research Facilities

Resources

Real-Time Problems
Real Laboratory
Realistic Problems
Co-op/Intern Stations
Leading Edge
Technology

4,37

Interface

Culture...
A focus on outreach.

Bridges...
Building mechanisms for interaction.

Operational Policy...
Established and consistent methods.

Patent Policy...
Formal statement.

Connections...
Methods for establishing connections,

CHAMPIONS I

University/College

Resources

Faculty/Staff/Students
Research Facilities
Technical Labs
Management Expertise
Technical Expertise
Business Expertise

Needs

Staff Development
New Skills
New Technology
Co-op/Intern Stations
Real-Time Projects
Realistic Projects
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