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FORWARD

In Michigan, as in many other states, there is a criti-

cal shortage of vocational education teachers. This is es-

pecially true of trade and industrial teachers because of the

many and unique problems involved in their preparation and

certification. To help alleviate this problem, Eastern Michi-

gan University conducted "Phase I" of a research study which

was an experimental project to determine more effective vo-

cational teacher certification procedures in Michigan. Spe-

cial consideration was given to the approach in certification

concerning the use of competency examinations.

Phase I of this study included: a review of the present

State Plans of Vocational Education of the various states;

a national survey of the present status of competency exami-

nations; organization of materials, and development of test-

ing in and testing procedures. Phase II of the proj-

ect has been designed to develop norms and standards and to

validate and refine the testing instruments and testing pro-

cedures. The basic trades for whicil competency tests have

been or will be developed, are: automotive, carpentry-cabinet

making, cooking, drafting, electrical-electronics, instru-

mentation, machine shop, pneumatics and hydraulics, plumbing,

printing, refrigeration and air conditioning, and welding.

A special mention of appreciation should be made to all

persons who have given assistance on this research project.

Included are the members of the test evaluation committees

and the State Directors of Vocational Education, or their

representatives, who were most helpful and cooperative in

providing technical information and personal opinions for the

study.

Director of Study: Hercules C. Kazanas
Assistant Professor
Department of Industrial Education
Eastern Michigan University

Research Assistant: Lewis D. Kieft
Graduate Assistant
Department of Industrial Education
Eastern Michigan University
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Need for the Study.

The shortage of well qualified vocational and technical

education teachers is increasing to the point of becoming

critical in many cities of the nation. In the Detroit Public

School System, a number of school shops have had to be closed

due to a lack of qualified vocational teachers. (Detroit

Public Schools, 1965). Similarly, in New York City, several

hundred vocational teachers are needed for newly developing

and expanding programs in vocational education. (Shapiro,

1965). Similar situations exist in many other school systems

throughout the United States. A recent study of this problem

in Michigan (Department of Public Instruction, 1965) has re-

vealed that there are 291 vocational and technical teachers

needed for this year to fill the vacancies in the state.

This study further points out that there will be a shortage

of 634 teachers by 1966 and 1,862 teachers by 1970 due to the

anticipated expansion of vocational and technical programs
in the state.

At the very time when the need for more and better pro-

grams in vocational and technical education is essential, the

programs cannot be developed or expanded because of this damag-

ing shortage of qualified teachers.

It is a fact that the shortage will become even more

critical in the coming few decades as more money becomes avail-

able for vocational and technical programs and as changes in

the world of work increase at an accelerated rate. As Smith

(1963:44) emphasized, "One of the most stubborn problems to

be met in the expansion of vocational education is the limited

supply of competent teachers."
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To overcome such a critical and expanding problem, new

horizons should be opened for the recruitment, selection,

preparation, supply, and certification of well qualified vo-

cational and technical education teachers.

Just as there is a need for a more comprehensive
program for the preparation of individuals to enter
the labor force, so it follows that the programs of
preparation for vocational teachers must be more
rigorous and often quite different from those now
provided. (Swanson and Kramer, 1965:170).

The effectiveness of all vocational and technical programs

depend upon the adequate preparation, supply, and certification

of teachers. Vander Werf (1965:408) has stated:

. . . A major key to the effectiveness of learning in
vocational programs in the next few decades will be
the recruitment, selection, and preparation of teachers.

In the future, many thousands will be needed at the
very stages when positions elsewhere requiring similar
competencies will be more attractive financially.
Recruitment programs will have to be imaginative and
distinctive, backed up by programs of preparation
worthy of the enticements.

It is clear, therefore, that "solutions to the teacher-training

problem must be found, for the quality of vocational programs

is determined in large measure by the quality of instruction."

(Office of Education, 1963:11).

The problem of vocational and technical education teacher

shortage has several logical explanations:

1. It appears to be related in part to the low salaries
paid to teachers in comparison with the salaries paid
to workers in other occupations, many of which require
less post high school preparation for entrance into
the occupation than that required for teachers.

2. Related to this is the fact that, on a national
basis, teaching as a profession, is rated below
a large number of other professions on prestige
status scales. This becomes even more complicated
for vocational and technical education teachers,
due to the attitudes held by many groups in our
society that "work" involving manual skills and
direct involvement with tools and machinery is
beneath the "dignity" of a person with a college
education. (Smith 1963:44).



The problem of acquiring competent vocational teachers
is aggravated by the traditions and standards that have
developed in the teaching profession. Rank, prestige, status,
salary scales, and certification requirements are geared to
years Jf chuoling, degrees obtained, and Ieniority. Futher-
more, the salary scale for teachers may not compare favorably
with journeymen's pay; and teachers' pay raises may be smaller
and more infrequent. Why should any skilled journeyman shift
to full-time teaching under these circumstances? These atti-
tudes tend to dissuade those persons who might have an incli-
nation toward vocational and technical teaching.

3. The present certification procedures and requirements
of most states can be considered unrealistic. Most
states require that the prospective vocational teacher
have a Eaccalaureate degree plus at least three years
of occupational experience. This amounts to seven or
eight years of preparation for vocational teaching.
This tends to discourage many young and ambitious
people from entering the profession.

4. The sources and methods of recruitment, selection,
and certification have been inadequate. At present,
most vocational teachers are recruited only from one
source industry, without any attempt to find other
favorable sources or methods of recruitment and cer-
tification. (Willis, 1963).

These and several other factors have created, and will
continue to create, the critical shortage of vocational and
technical education teachers unless new approaches are de-
veloped to alter the situation.

Colleges and universities have for years graduated teachers
in vocational agriculture, home economics and distributive
education who were certified by the state to teach these
vocational subjects on the basis of college preparation.
For trade and industrial education teachers, however, the
situation has been quite different. It has been rather common
practice to recruit trade and industrial teachers from industry
and/or business. Journeymen, who were willing to teach, were
provided a number of "professional education" courses and a
special certificate and were sent out into the classroom to
teach--with very little consideration accorded to whether they
were "qualified" to teach on any other basis than vocational
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experience. Such a plan for staffing vocational education

programs has not kept pace with the demands placed on trade

and industrial education. The preparation and the certifica-

tion procedures must be reviewed and revised, or changed,

in accordance with the new philosophy and practices of voca-

tional education as it has been expressed in the new vocational

legislation,

The new Michigan State Plan for Vocational Education in-

dicates that the prospective trade and industrial education

teacher shall possess a Baccalaureate Degree plus three years

of occupational experience in the occupational areas concerned.

Under certain circumstances the candidate ma be administered

a competency examination. This last provision, although a

potential source for teacher certification, has not been ade-

quately explored in Michigan. There are many individuals in

Michigan or elsewhere in the field of industrial education who

are capable of teaching vocational-industrial subjects either

because of their intensive formal education in vocational-

technical and/or engineering programs, or because of their

prolonged and varied teaching experience plus a limited amount
of work experience. Though competent to teach vocational

subjects, the present system of certification makes it most

difficult for such persons to become instructors in reimbur-
sible vocational programs. A new approach concerned with

certification of trade and industrial teachers that will either

replace or supplement the present situation, is needed if the

quantity and quality of trade and industrial teachers are to

meet vocational education demands,

The approach that seems to be most promising at the present,

is to organize, expand, and standardize the provision stated

in the Michigan State Plan for Vocational Education: to cer-

tify trade and industrial teachers b com etenc examinations.

This study was initiated to determine a basis for certifying

teachers under this provision. The purpose of the study was

to investigate this matter and to present some recommendations

determined from presently used competency examinations in the

United States; and to prepare the necessary competency examina-

tions and testing procedures to be used in the state of Michigan.



Objectives of the Study

The general hypothesis of this study has been that better

results can be obtained in trade and industrial teacher cer-

tification in Michigan. This can be accomplished by developing

and using well designed competency tests and testing procedures

which will be accessible to more majors in industrial education

who are interested in becoming vocational teachers, but who

do not meet the existing state requirements. These tests will

also be available to other individuals with various backgrounds

who desire to but could not obtain vocational certification

because of existing work experience requirements. This new

approach can be carried out by initiating a cooperative short

term project with the Michigan State Department of Education,

Division of Vocational Education, and Eastern Michigan Univer-

sity to study, develop, and refine such competency tests and

testing procedures.

The general objectives of the study are to:

1. Review the literature, particularly the new State
Plans of Vocational Education of the various states
and territories to determine the present practices
and requirements in trade and industrial teacher
certification.

2. Determine, develop, and refine the necessary testing
trade and industry instruments and testing procedures
to be used for teacher certification.

3. Provide the basis for a continual revision, review-
ing, exploring, and evaluation of the certification
procedures in Michigan.

4. Make the results available to all teacher education
institutions in Michigan.

5. Evaluate whether such an approach is practical and
will produce desired results.



Scope and Limitations of the Studer

This project was designed to investigate the present

status of competency examinations and the related testing pro-

cedures of the various states and territories of the United

States. The purpose of the investigation was to attain some

"basic working knowledge" in order to develop better compe-

tency examinations for the state of Michigan. The study was

divided in two phases:

Phase I Review of literature, study of the present
status of competency examinations, development
of the competency tests and testing procedures.

Phase II Validation and refinement of the testing instru-
ments and testing procedures, development of
norms and standards, and evaluation of the
project.

The primary concern of the project was the study of com-

petency examinations for trade and industrial areas only.

The trade areas included in the study are automotive, carpentry-

cabinet making, cooking, drafting, electricity-electronics,

instrumentation, machine shop, pneumatics and hydraulics,

plumbing, printing, refrigeration and air conditioning, and

welding. Other basic trades will be included in the list in

the future as the project develops and more knowledge of the

subject is accumulated.



Definition of Terms

COMPETENCY EXAMINATION (TRADE TEST)

A test or examination including three'parts: written,
performance and oral; designed to determine a level of tech-
nical knowledge and skills of a teacher candidate in a particu-
lar trade and industrial area.

RECOGNIZED WORK EXPERIENCE

Formal full-time and/or part-time employment undertaken
by a teacher candidate for a specified length of time in a
specific occupation considered by the State Board of Vocational
Education as being necessary in obtaining technical trade
knowledge and skills.

STATE PLAN

An agreement between a state board for vocational education
and the U.S. Office of Education describing (a) the vocational
education program developed by the state to meet its own pur-
poses and conditions, and (b) the conditions under which the
state will use federal vocational education funds (such con-
ditions must conform to the federal acts and the official
policies of the U.S. Office of Education before programs may
be reimbursed from federal funds. (American Vocational As-
sociation:17).

TEACHER CANDIDATE

An individual who is planning to become vocationally
certified to teach trade and industrial courses in specific
trade areas.

TEACHER EDUCATOR

A vocationally qualified professional person responsible
for the preparation and in-service training of teachers. He
assists teachers or prospective teachers in securing the
professional knowledge, ability, understanding, and apprecia-
tion which will enable them to meet certification requirements
or advance in teaching positions. (American Vocational Associa-
tion:19).

TRADE AREAS

A group of industrial occupations (usually apprenticeable)
which require a high degree of skill, technical knowledge, and
mechanical training and dexterity; usually in a wide range of
related activities and secured through a combination of job
instruction and work experience. This is exclusive of agri-
culture and business.
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TRADE ANALYSIS

The procedure of breaking down a trade or occupation
to determine the teachable content in terms of operations,
tools, processes, and technical information to be organized
into a course of study and arranged according to a sequence
of difficulty.

TRADE AND INDUSTRIAL TEACHER

Any teacher that has been certified by the State Board
of Vocational Education as being qualified to teach trade and
industrial courses.

VOCATIONAL AND TECHNICAL EDUCATION

Training intended to prepare an individual to earn a
living in an occupation in which success is dependent largely
upon technical information and an understanding of laws of
science and technology as applied to modern design, production,
distribution and services. (American Vocational Association:22).

TRADE AND INDUSTRIAL EDUCATION (VOCATIONAL EDUCATION)

Instruction which is planned to develop basic manipulative
skills, safety judgment, technical knowledge, and related
occupational information for the purpose of fitting persons
for initial employment in industrial occupations and upgrad-
ing or retraining workers employed in industry. (American
Vocational Association:20).

VOCATIONAL CERTIFICATION

The approval action, based on minimum standards adopted
in the state, taken by legally authorized shool authorities
on the professional and technical qualifications of teachers.
(American Vocational Association:19).
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Steps in Conducting the Study

Review of Literature

I. Review and Analysis of the State Plans for Vocational
Education.

The first step in the review of literature was to

obtain, review, and analyze all state plans for vocational

education. A request was sent to all State Directors of

vocational education and to Directors of the territories

including Guam, Puerto Rico, District of Columbia, and the

Virgin Islands. This request asked for a copy of that

State's present plan for vocational education to be used

for this research study. The review of the state plans

was limited only to the section dealing with procedures

and requirements for certification of trade and industrial

teachers. Three factors were considerered in the review

and analysis of the state plans:

1. The state policy for competency examinations. Each
plan was reviewed to determine if the plan provided
in writing for the use of competency examinations.

2. The extent of certification requirements for trade
and industrial teachers such as work experience,
education, etc.

3. To identify any "new" trends in certification pro-
cedures and requirements of trade and industrial
teachers that may have accrued due to the passage of
the 1963 Vocational Education Act.

Following is a summary of vocational certification re-

quirements for daytime trade and industrial teachers as shown

in the State Plans for Vocational Education.

A reply was received from fifty-one states which included

forty-seven state plans or certification information. Some

state plans were not received because they were not available

in print or because they did not show certification requirements.

A follow-up letter was sent to those states which did not reply
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to the first request and to those states whose plan did not

give certification information. The states were asked for

further information about certification requirements. After

reviewing the State's educational and occupational require-

ments for trade and industrial teachers of full time pre-

paratory vocational technical courses, several generalizations

may be made.

1. In comparing length of time of recongized work

experience required for trade and industrial

teachers, the average (mean) length on the

journeyman's level is 3.1 years.

2. Approximately one-third of the states require two

years of work experience and approximately one-

third of the states require three years.

3. More than one-half of the state plans allow

education, (either a Baccalaureate degree in

Industrial Education or attendance at a trade

school), to partially substitute for required

work experience. In some cases, a substitution

of up to two-thirds of the required work experience

may be made.

4. Approximately one-third of the state plans make

some provisions for certification under special

conditions. This may be done by having the appli-

cant take oral, written, and practical competency

examinations, or by having a state advisory commit-

tee for vocational education review his case.

5. "Dst state plans require only high school educa-

tion or the equivalent to satisfy minimum education

requirements.

6. Most plans require applicants to take a specified

number of hours of professional or teaching courses

before certification (varies from 6 to 18 semester

hours), or to take a specified number of credit hours

in professional education within a given length of
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time after employment (varies among state plans from

12 semester credit hours in five years to 30 clock

hours in three years).

7. In the plans reviewed, no requirement was made for

specific personal qualities of the teacher candidate.

This information has been valuable to this research

study because it shows what certification requirements are

now being used by the various states. Although the state

plan requirements vary a great deal, an analysis of the in-

formation helped to develop a better certification program

for Michigan. For a complete analysis of the review of the

State Plans for Vocational Education, see Tables I and II

on the following page.

Note:

The following information was taken from the State Plans for

Vocational Education. Since many of the state plans show

several methods of certification and a variety of certification

requirements, these states may be included more than once

in the same table.
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TABLE I

Results of the Initial Request to Obtain the State Plans.
Requests Sent and Received Number of States

and Territories
Requests were sent tog 54
Replies were received from:

51
State Plans were received from: 39
State Plans which showed certificatiQn
requirements for trade and industrial
teachers:

34
Total number of states supplying cer-
tification information:

47

TABLE II

Education Requirements for Vocational Trade and IndustrialTeachers.

Written Requirements from state plans Number of States
and Territories

8th grade education required:
High school or equivalent education
required:

College Baccalaureate Degree required:
State teaching certificate required:

Pre-employment professional education
courses required:

Post-employment professional education
courses required:

Educational requirements (a specific numberof special courses) not mentioned in stateplan:

1

26

8

6

20

14

9
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TABLE III

Education (Baccalaureate degree, having attended trade school
or Jr. College and having received credits in related fields)
may substitute for part of work experience requirements.

Education may substitute Number of States
and Territories

Yes:

Not mentioned in State Plan:

17

29

TABLE IV

Trade Competency tests are used to help certify vocational
education teachers in the following states.

Number of States
and Territories

Use trade tests:

Information is not available
through state elan:

11

36

Competency exams were found to be used in: Colorado, Kansas,
Louisiana, Massachusetts, Michigan, Oregon, Pennsylvania,
and Wisconsin.

The following states use competency tests, however, this
information was not available through those states' plans
for vocational education: California, District of Columbia,
New York, South Carolina, and Texas.

TABAJ V

Trade experience on journeyman's level required with a high
school or higher minimum education.

Requirements
q

Number of States
and Territories

,...
Less than two years required: 1

Two years required: 14

Three years required: 16

Four or five years required: 4

Six or seven years required: 3

Varying number of years required de-
pending on education: 7

State Plan does not mention specific
number of required years: 5
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II. Review of Professional Literature

Tne extensive research of the State Plans was accom-
panied by a review of all pertinent professional literature.
Literature was considered to be important which dealt with
past research studies involving certification methods and
requirements of vocational teachers; articles expressing
the viewpoints of vocational educators on vocational certifi-
cation subjects; and information concerning the use of com-
petency examinations as a means for certification.

From this review it was determined that competency exami-
nations can be used in the certification of trade and indus-
trial education teachers. Therefore, an extensive review
was conducted of presently used competency examinations, various
subject area tests, and testing methods and procedures.
This involved obtaining tests, testing methodstand norms from
other states and from national testing agencies who are pres-
ently using such tests and testing procedures.

Organization of Data

After an extensive review of pertinent information
been made, the information was organized, analyzed, and

had

evalu-
ated to decide which parts would be useful to this study.
The state plans of the various states and territories were
analyzed to determine any new trends in certification pro-
cedures. Most of these State Plans had been revised since the
passage of the Vocational Act of 1963. From the data, it
was determined which states were using competency examinations;
and the extent of requirements for trade and industrial teacher
certification. The organization and evaluation of this data
showed that before the testing instruments could be developed,
further research would be necessary concerning the use and
standardization of competency examinations in the various
states and territories. Some attempts are being made by
several states who are using competency examinations to stand-
ardize the instruments. Once the initial review of the per-
tinent sources was completed and the decision to develop
competency examinations for Michigan had been made, the next
step was to survey the various states' vocational offices for
further information.
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1

Development of the Instrument

A survey questionnaire was sent to all State Directors
of Vocational Education and to Directors of the territories
including Guam, Puerto Rico, District of Columbia, and the
Virgin Islands concerning the use of competency examinations
in their respective states (see Appendix B for sample ques-
tionnaire). The questionnaire consisted of two parts. Part
I was to be completed if the state was presently using com-
petency examinations as a means of certifying or testing
trade and industrial teachers. This part was designed to
determine such aspects of competency examinations as: types
of tests given, purposes of the test, length of tests, and
problems involved in developing and administering the tests.
Eleven states reported they were presently using competency exams.

Part II of the questionnaire was to be completed whether
or not the state was using competency examinations. This part
was designed to obtain valuable viewpoints of vocational edu-
cators as to the possibility of using competency examinations
as a means of certifying vocational teachers. Many differ-
ent viewpoints were expressed. These comments were made by
State Directors of Vocational Education, or in some states,
by State trade and industrial supervisors. Tables which show
a summary of the answers and comments are presented in the
following section.

Table VI shows a summation of the number of states com-
pleting the questionnaire. Many of the states are included
in more than one entry.

TABLE VI

1
Number of States

Number of questionnaires sent to state directors: 53
Number of completed questionnaires returned: 47
Number of states presently using competency tests: 11
Number of states presently planning to add competency
tests as a means of certifying vocational teachers: 3

Number of states that may use competency tests in the
near future:

19
Number of states not returning questionnaires: 7
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Summary of Survey Data - Part I

The following summary is part of the survey results from

states which do use competency examinations. The tables are
summaries of comments concerned with the questions of Part I
of the questionnaire. A brief description of the question

and resulting comments is provided proceeding each of the
tables. Each table includes the question as it was stated
in the questionnaire and the summary of the results.

Table VII, iJ concerned with showing for each state,
the trade areas covered by competency examinations. A list
of trade areas was presented to the directors for selection,

along with the opportunity to fill in the trade areas not
included. Some of the directors were not specific in mention-
ing certain trade areas for which competency examinations
were being used. The comments presented were: "70 different
occupations included," "use all but a few," and "use all of
these plus many others." Some of the trade areas mentioned
by the directors were grouped under another closely related
trade area. As an example, competenc/ examinations in "auto-
body" were included in the trade area of "automotive."

It has been found that many of these competency examina-
tions were at various stages of development. Several of the
states mentioned that their competency examinations had been
developed and were in use, but had not been standardized.

The states which offer competency examinations are:

California, District of Columbia, Kansas, Massachusetts,
New York, Oregon, Pennsylvania, South Carolina, Texas, Wis-
consin, and Michigan.
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One important consideration was to determine how compe-

tency examinations were presently being used in the various

states. A list of possible uses for competency examinations

was given each director to select from and also the oppor-

tunity to provide other uses not listed. Brief explanations

concerning the use of competency examinations in each state

are presented on the following page in Table IX.

Most of the examinations were given as a regular means

for certification, although some were given only under special

conditions, such as for determining occupational competency

or for determining the number of semester hours credit to

be given to a candidate for his work experience.
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t
i
t
u
t
i
o
n
s
.

T
e
x
a
s

Q
u
a
l
i
f
i
e
d
 
t
r
a
d
e
 
t
e
a
c
h
e
r
s
 
a
n
d
 
e
x
p
e
r
t
s

f
r
o
m
 
i
n
d
u
s
t
r
y
;
 
c
o
m
m
i
t
t
e
e

o
f
 
t
r
a
d
e
 
t
e
a
c
h
e
r
s
 
a
n
d
 
s
t
a
t
e
 
o
f
f
i
c
i
a
l
s
.

W
i
s
c
o
n
s
i
n

Q
u
a
l
i
f
i
e
d
 
t
r
a
d
e
 
t
e
a
c
h
e
r
s
 
a
n
d
 
e
x
p
e
r
t
s

f
r
o
m
 
i
n
d
u
s
t
r
y
;
 
s
t
a
t
e

d
e
p
a
r
t
m
e
n
t
 
a
n
d
 
t
e
a
c
h
e
r
 
t
r
a
i
n
i
n
g

i
n
s
t
i
t
u
t
i
o
n
s
;
 
s
t
a
t
e
 
t
r
a
d
e

a
n
d
 
i
n
d
u
s
t
r
i
a
l
 
s
t
a
f
f
;
 
"
J
o
i
n
t

A
d
v
i
s
o
r
y
 
C
o
m
m
i
t
t
e
e
s
.
"

M
i
c
h
i
g
a
n

T
e
a
c
h
e
r
 
t
r
a
i
n
e
r
s
,
 
q
u
a
l
i
f
i
e
d
 
t
r
a
d
e

t
e
a
c
h
e
r
s
 
a
n
d
 
e
x
p
e
r
t
s
 
f
r
o
m

t
h
e
 
f
i
e
l
d
 
i
n
v
o
l
v
e
d
.

-
-
.
.
.



T
h
e
 
p
u
r
p
o
s
e
 
o
f

t
h
i
s
 
q
u
e
s
t
i
o
n

w
a
s
 
t
o
 
d
e
t
e
r
m
i
n
e
 
w
h
e
n

t
h
e
 
i
n
d
i
v
i
d
u
a
l

t
o
o
k
 
t
h
e
 
c
o
m
p
e
t
e
n
c
y

e
x
a
m
i
n
a
t
i
o
n
s
-
-
e
i
t
h
e
r

b
e
f
o
r
e
 
o
r
 
a
f
t
e
r

e
m
p
l
o
y
m
e
n
t
.

T
h
e
 
d
a
t
a
 
s
h
o
w
n

i
n
 
T
a
b
l
e
 
X
I

b
e
l
o
w
,

a
r
e
 
t
h
e
 
s
e
l
e
c
t
i
o
n
s
 
m
a
d
e

b
y
 
t
h
e
 
d
i
r
e
c
t
o
r
s

f
r
o
m
 
a
 
g
i
v
e
n
 
l
i
s
t

o
f
 
p
o
s
s
i
b
l
e

a
n
s
w
e
r
s
.

O
p
p
o
r
t
u
n
i
t
y

w
a
s
 
a
l
s
o
 
g
i
v
e
n
 
f
o
r

c
o
m
m
e
n
t
s
.

T
h
i
s
 
d
a
t
a
 
s
h
o
u
l
d

b
e
 
c
o
n
s
i
d
e
r
e
d

a
l
o
n
g
 
w
i
t
h

t
h
e
 
d
a
t
a
 
f
r
o
m

T
a
b
l
e
 
I
X
 
b
e
c
a
u
s
e

t
h
e
y
 
m
a
y
 
d
i
r
e
c
t
l
y

a
f
f
e
c
t
 
e
a
c
h
 
o
t
h
e
r
.

T
h
e
 
r
e
s
u
l
t
s

s
h
o
w
e
d

t
h
a
t
 
m
o
s
t
 
o
f
 
t
h
e

e
x
a
m
i
n
a
t
i
o
n
s

a
r
e
 
g
i
v
e
n
 
b
e
f
o
r
e

e
m
p
l
o
y
m
e
n
t
,
 
a
l
t
h
o
u
g
h

s
e
v
e
r
a
l
 
o
f
 
t
h
e
m

m
a
y
 
b
e
 
g
i
v
e
n
 
e
i
t
h
e
r
 
b
e
f
o
r
e

o
r
 
a
f
t
e
r
 
a
n
d
 
u
n
d
e
r

s
p
e
c
i
a
l
 
c
o
n
d
i
t
i
o
n
s
.

T
A
B
L
E
 
X
I

6
.

C
o
m
p
e
t
e
n
c
y
 
o
r
 
t
r
a
d
e

t
e
s
t
s

a
r
e
 
g
i
v
e
n
:

C
a
l
i
f
o
r
n
i
a

B
e
f
o
r
e
 
e
m
p
l
o
y
m
e
n
t

"
w
i
t
h
 
f
e
w

e
x
c
e
p
t
i
o
n
s
 
(
w
r
i
t
t
e
n

o
n
l
y
)
.
"

D
i
s
t
r
i
c
t
 
o
f
 
C
o
l
u
m
b
i
a

E
i
t
h
e
r
 
b
e
f
o
r
e

o
r
 
a
f
t
e
r
 
e
m
p
l
o
y
m
e
n
t
.

K
a
n
s
a
s

E
i
t
h
e
r
 
b
e
f
o
r
e

o
r
 
a
f
t
e
r
 
e
m
p
l
o
y
m
e
n
t
;

"
a
l
l
 
t
e
a
c
h
e
r
s

m
u
s
t
 
p
a
s
s

t
h
e
 
e
x
a
m
i
n
a
t
i
o
n

b
e
f
o
r
e
 
t
h
e
 
s
t
a
r
t

o
f
 
t
h
e
i
r
 
2
n
d

y
e
a
r
 
o
f
 
t
e
a
c
h
-

i
n
g
.
"

M
a
s
s
a
c
h
u
s
e
t
t
s

B
e
f
o
r
e
 
e
m
p
l
o
y
m
e
n
t
.

N
e
w
 
Y
o
r
k

B
e
f
o
r
e
 
e
m
p
l
o
y
m
e
n
t
.

O
r
e
g
o
n

E
i
t
h
e
r
 
b
e
f
o
r
e

o
r
 
a
f
t
e
r
 
e
m
p
l
o
y
m
e
n
t
.

P
e
n
n
s
y
l
v
a
n
i
a

"
T
e
a
c
h
e
r
s
 
t
e
a
c
h

o
n
 
a
 
t
e
m
p
o
r
a
r
y
 
c
e
r
t
i
f
i
c
a
t
e
,

&
 
t
a
k
e
 
t
h
e
 
t
e
s
t

a
s
 
s
o
o
n
 
a
s
 
p
o
s
s
i
b
l
e
.
"

S
o
u
t
h
 
C
a
r
o
l
i
n
a

E
i
t
h
e
r
 
b
e
f
o
r
e

o
r
 
a
f
t
e
r
 
e
m
p
l
o
y
m
e
n
t
m
e
n
t
i
o
n
e
d
.

T
e
x
a
s

B
e
f
o
r
e
 
e
m
p
l
o
y
m
e
n
t
.

W
i
s
c
o
n
s
i
n

A
f
t
e
r
 
e
m
p
l
o
y
m
e
n
t
.

M
i
c
h
i
g
a
n

B
e
f
o
r
e
 
e
m
p
l
o
y
m
e
n
t
.



T
h
e
 
p
u
r
p
o
s
e
 
o
f
 
t
h
i
s
 
q
u
e
s
t
i
o
n
 
w
a
s
 
t
o
 
d
e
t
e
r
m
i
n
e
 
w
h
o
 
w
a
s
 
r
e
s
p
o
n
s
i
b
l
e
 
i
n
 
e
a
c
h
 
s
t
a
t
e
 
f
o
r
 
a
d
-

m
i
n
i
s
t
e
r
i
n
g
 
t
h
e
 
c
o
m
p
e
t
e
n
c
y
 
e
x
a
m
i
n
a
t
i
o
n
s
.

T
h
e
 
r
e
s
u
l
t
s
 
p
r
e
s
e
n
t
e
d
 
i
n
 
t
h
i
s
 
t
a
b
l
e
 
m
a
y
 
b
e
 
c
o
m
-

p
a
r
e
d
 
w
i
t
h
 
t
h
e
 
r
e
s
u
l
t
s
 
p
r
e
s
e
n
t
e
d
 
i
n
 
T
a
b
l
e
 
X
 
a
n
d
 
T
a
b
l
e
 
X
I
I
I
 
t
o
 
d
e
t
e
r
m
i
n
e
 
i
f
 
c
o
m
p
e
t
e
n
c
y

e
x
a
m
i
n
a
t
i
o
n
s
 
a
r
e
 
d
e
v
e
l
o
p
e
d
,
 
a
d
m
i
n
i
s
t
e
r
e
d
,
 
a
n
d
 
g
r
a
d
e
d
 
b
y
 
t
h
e
 
s
a
m
e
 
g
r
o
u
p
 
o
f
 
i
n
d
i
v
i
d
u
a
l
s
.

D
a
t
a
 
l
i
s
t
e
d
 
i
n
 
T
a
b
l
e
 
X
I
I
 
s
h
o
w
 
t
h
a
t
 
t
h
e
 
s
t
a
t
e
 
t
e
a
c
h
e
r
 
t
r
a
i
n
e
r
s
 
o
r
 
t
e
a
c
h
e
r
 
t
r
a
i
n
i
n
g
 
i
n
-

s
t
i
t
u
t
i
o
n
s
 
a
r
e
 
p
r
i
m
a
r
i
l
y
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
a
d
m
i
n
i
s
t
e
r
i
n
g
 
t
h
e
 
c
o
m
p
e
t
e
n
c
y
 
e
x
a
m
i
n
a
t
i
o
n
s
.

T
A
B
L
E
 
X
I
I

8
.

O
f
f
i
c
i
a
l
 
r
e
s
o
n
s
i
b
i
l
i
t

f
o
r
 
a
d
m
i
n
i
s
t
e
r
i
n
 
t
h
e
s
e
 
c
o
m
e
t
e
n
c

o
r
 
t
r
a
d
e
 
t
e
s
t
s
 
i

g
i
v
e
n
 
t
c
;

C
a
l
i
f
o
r
n
i
a

"
S
u
p
e
r
v
i
s
o
r
 
o
f
 
T
e
s
t
i
n
g
.
"

D
i
s
t
r
i
c
t
 
o
f
 
C
o
l
u
m
b
i
a

"
B
o
a
r
d
 
o
f
 
e
x
a
m
i
n
e
r
s
.
"

K
a
n
s
a
s

"
T
e
a
c
h
e
r
 
t
r
a
i
n
i
n
g
 
i
n
s
t
i
t
u
t
i
o
n
s
.
"

M
a
s
s
a
c
h
u
s
e
t
t
s

"
T
e
a
c
h
e
r
 
t
r
a
i
n
i
n
g
 
s
t
a
f
f
 
u
n
d
e
r
 
A
s
s
t
.
 
S
t
a
t
e
 
D
i
r
e
c
t
o
r
.
"

N
e
w
 
Y
o
r
k

"
E
i
t
h
e
r
 
a
u
t
h
o
r
i
z
e
d
 
u
n
i
t
 
o
f
 
s
t
a
t
e
 
u
n
i
v
e
r
s
i
t
y
 
o
r
 
S
t
a
t
e
 
E
d
u
c
a
t
i
o
n

D
e
p
a
r
t
m
e
n
t
.
"

O
r
e
g
o
n

"
S
t
a
t
e
 
t
e
a
c
h
e
r
 
t
r
a
i
n
i
n
g
 
i
n
s
t
i
t
u
t
i
o
n
 
(
O
r
e
g
o
n
 
S
t
a
t
e
)
.
"

P
e
n
n
s
y
l
v
a
n
i
a

"
3
 
u
n
i
v
e
r
s
i
t
i
e
s
 
-
 
V
o
c
a
t
i
o
n
a
l
 
T
e
a
c
h
e
r
 
E
d
.
 
D
e
p
t
.
"

S
o
u
t
h
 
C
a
r
o
l
i
n
a

"
A
n
y
 
o
n
e
 
o
f
 
t
h
e
 
s
t
a
t
e
 
t
e
a
c
h
e
r
 
t
r
a
i
n
e
r
s
.
"

T
e
x
a
s

W
i
s
c
o
n
s
i
n

"
S
t
a
t
e
 
T
 
&
 
I
 
s
t
a
f
f
 
d
e
l
e
g
a
t
e
d
 
b
y
 
S
t
a
t
e
 
D
i
r
e
c
t
o
r
.
"

M
i
c
h
i
g
a
n

V
o
c
a
t
i
o
n
a
l
 
a
p
p
r
o
v
e
d
 
t
e
a
c
h
e
r
 
t
r
a
i
n
i
n
g
 
i
n
s
t
i
t
u
t
i
o
n
.



T
h
i
s
 
q
u
e
s
t
i
o
n
w
a
s
 
d
e
s
i
g
n
e
d
 
t
o
 
d
e
t
e
r
m
i
n
e
w
h
o
 
w
a
s
 
r
e
s
p
o
n
s
i
b
l
e

f
o
r
 
g
r
a
d
i
n
g

c
o
m
p
e
t
e
n
c
y
 
e
x
a
m
i
-

n
a
t
i
o
n
s
.

T
h
e
 
d
a
t
a
,
 
i
n
 
T
a
b
l
e

X
I
I
I
 
b
e
l
o
w
,
 
s
h
o
w
s

t
h
a
t
 
m
o
s
t
 
o
f
 
t
h
e

c
o
m
p
e
t
e
n
c
y
 
t
e
s
t
s

w
e
r
e

g
r
a
d
e
d
 
b
y
 
t
h
e

s
a
m
e
 
p
e
r
s
o
n
n
e
l
 
t
h
a
t
 
p
r
e
p
a
r
e
d

t
h
e
 
t
e
s
t
s

o
r
 
b
y
 
t
e
a
c
h
e
r
 
t
r
a
i
n
e
r
s
.

I
n
 
s
o
m
e

c
a
s
e
s

t
h
i
s
 
w
a
s
 
t
h
e

s
a
m
e
 
p
e
r
s
o
n
.

I
n
 
s
o
m
e

c
a
s
e
s
,
 
v
a
r
i
o
u
s
 
p
a
r
t
s

o
f
 
e
a
c
h
 
t
e
s
t
w
e
r
e
 
g
r
a
d
e
d
 
b
y
 
d
i
f
-

f
e
r
e
n
t
 
i
n
d
i
v
i
d
u
a
l
s
.

T
A
B
L
E
 
X
I
I
I

9
.

S
a
m
p
e
t
e
n
c
v
 
t
e
s
t
s

a
r
e
 
g
r
a
d
e
d
 
b
y

C
a
l
i
f
o
r
n
i
a

T
e
a
c
h
e
r
 
t
r
a
i
n
e
r
s

"
(
o
b
j
e
c
t
i
v
e
 
t
e
s
t
s
;

S
e
c
r
e
t
a
r
y
 
t
o
 
S
u
p
e
r
v
i
s
o
r
)
.
"

D
i
s
t
r
i
c
t
 
o
f
 
C
o
l
u
m
b
i
a

S
t
a
t
e
 
t
r
a
d
e
 
a
n
d

i
n
d
u
s
t
r
i
a
l
 
s
t
a
f
f
.

K
a
n
s
a
s

"
T
e
a
c
h
e
r
 
w
h
o
 
a
d
m
i
n
i
s
t
e
r
e
d

t
h
e
 
e
x
a
m
i
n
a
t
i
o
n
s
.
"

M
a
s
s
a
c
h
u
s
e
t
t
s

S
a
m
e
 
p
e
r
s
o
n
n
e
l
 
t
h
a
t

p
r
e
p
a
r
e
d
 
t
h
e
 
t
r
a
d
e

t
e
s
t
s
.

N
e
w
 
Y
o
r
k

"
E
x
a
m
i
n
e
r
s
 
w
h
o

a
r
e
 
t
e
a
c
h
e
r
s
 
o
f
 
t
h
e

s
u
b
j
e
c
t
 
a
n
d
 
s
e
l
e
c
t
e
d

a
n
d

a
p
p
o
i
n
t
e
d
 
b
y

o
n
e
 
o
f
 
t
h
e
 
a
g
e
n
c
i
e
s
.

O
r
e
g
o
n

C
r
a
f
t
 
c
o
m
m
i
t
t
e
e
s
;

t
e
a
c
h
e
r
 
t
r
a
i
n
e
r
s
.

P
e
n
n
s
y
l
v
a
n
i
a

T
e
a
c
h
e
r
 
t
r
a
i
n
e
r
s
.

S
o
u
t
h
 
C
a
r
o
l
i
n
a

S
a
m
e
 
p
e
r
s
o
n
n
e
l
 
w
h
o

p
r
e
p
a
r
e
d
 
t
h
e
 
t
r
a
d
e

t
e
s
t
s
.

T
e
x
a
s

S
a
m
e
 
p
e
r
s
o
n
n
e
l
 
w
h
o

p
r
e
p
a
r
e
d
 
t
h
e
 
t
r
a
d
e

t
e
s
t
s
.

W
i
s
c
o
n
s
i
n

S
t
a
t
e
 
t
r
a
d
e
 
a
n
d

i
n
d
u
s
t
r
i
a
l
 
s
t
a
f
f

"
w
r
i
t
t
e
n
 
a
n
d
 
p
e
r
f
o
r
m
a
n
c
e
"
;

c
r
a
f
t
 
c
o
m
m
i
t
t
e
e
s
 
"
(
o
r
a
l
)
.
"

M
i
c
h
i
g
a
n

V
o
c
a
t
i
o
n
a
l
l
y
 
a
p
p
r
o
v
e
d

t
e
a
c
h
e
r
 
e
d
u
c
a
t
o
r
.

c
o



T
h
e
 
p
u
r
p
o
s
e
 
o
f
 
t
h
i
s
 
q
u
e
s
t
i
o
n
 
w
a
s
 
t
o
 
d
e
t
e
r
m
i
n
e
 
w
h
a
t
 
e
f
f
e
c
t
 
a

"
f
a
i
l
u
r
e
 
t
o
 
p
a
s
s
 
a
 
c
o
m
p
e
t
e
n
c
y

e
x
a
m
i
n
a
t
i
o
n
"
 
w
o
u
l
d
 
h
a
v
e
 
o
n
 
t
h
e
 
a
p
p
l
i
c
a
n
t
 
b
e
i
n
g
 
t
e
s
t
e
d
.

R
e
s
u
l
t
s
 
f
r
o
m
 
T
a
b
l
e
 
X
I
V
 
b
e
l
o
w

s
h
o
u
l
d
 
b
e
 
c
o
m
p
a
r
e
d
 
w
i
t
h
 
t
h
e
 
r
e
s
u
l
t
s
 
f
r
o
m
 
T
a
b
l
e
 
I
X
b
e
c
a
u
s
e
 
t
h
e
y
 
a
r
e
 
b
o
t
h
 
r
e
l
a
t
e
d
 
t
o
 
t
h
e

p
u
r
p
o
s
e
 
a
n
d
 
u
s
e
 
o
f
 
c
o
m
p
e
t
e
n
c
y

e
x
a
m
i
n
a
t
i
o
n
s
.

A
l
t
h
o
u
g
h
 
m
a
n
y
 
a
n
s
w
e
r
s
 
&
r
e
 
p
r
e
s
e
n
t
e
d
 
i
n
 
t
h
i
s

t
a
b
l
e
,
 
t
h
e
 
b
a
s
i
c
 
o
u
t
c
o
m
e
 
o
f
 
a
 
p
e
r
s
o
n
 
n
o
t

p
a
s
s
i
n
g
 
a
 
c
o
m
p
e
t
e
n
c
y
 
e
x
a
m
i
n
a
t
i
o
n
 
i
s
 
t
h
a
t
 
h
e
 
w
i
l
l

n
o
t
 
b
e
 
p
r
e
s
e
n
t
l
y
 
c
e
r
t
i
f
i
e
d
 
t
o
 
t
e
a
c
h
 
t
r
a
d
e

a
n
d
 
i
n
d
u
s
t
r
i
a
l
 
c
o
u
r
s
e
s
 
a
n
d
 
m
u
s
t
 
t
a
k
e
 
s
o
m
e
 
k
i
n
d

o
f
 
a
d
d
i
t
i
o
n
a
l
 
p
r
e
p
a
r
a
t
i
o
n
.

T
A
B
L
E
 
X
I
V

1
0
.

"
F
a
i
l
u
r
e
 
t
o
 
s
a
s
s
 
a
 
c
o
m
e
t
e
n
c

e
x
a
m
"
 
m
a

a
f
f
e
c
t
 
t
h
e
 
e
r
s
o
n
 
b
e
 
'
n
 
t
e
s
t
e
d
 
b
e
c
a
u
s
e
:

C
a
l
i
f
o
r
n
i
a

H
e
 
d
o
e
s
 
n
o
t
 
r
e
c
e
i
v
e
 
a
 
t
e
a
c
h
i
n
g
 
c
e
r
t
i
f
i
c
a
t
e
 
"
u
n
l
e
s
s
c
e
r
t
i
f
i
c
a
t
e

r
e
l
e
a
s
e
 
r
e
q
u
e
s
t
e
d
 
b
y
 
s
c
h
o
o
l
 
a
d
m
i
n
i
s
t
r
a
t
o
r
.
"

D
i
s
t
r
i
c
t
 
o
f
 
C
o
l
u
m
b
i
a

H
e
 
i
s
 
n
o
t
 
g
i
v
e
n
 
a
 
p
e
r
m
a
n
e
n
t
 
a
p
p
o
i
n
t
m
e
n
t
,

K
a
n
s
a
s

H
e
 
m
u
s
t
 
w
i
t
h
d
r
a
w
 
f
r
o
m
 
t
e
a
c
h
e
r
 
t
r
a
i
n
i
n
g
 
c
o
u
r
s
e
s

"
i
f
 
u
n
d
e
r
g
r
a
d
-

u
a
t
e
.
"

H
e
 
w
i
l
l
 
n
o
t
 
b
e
 
c
e
r
t
i
f
i
e
d
 
t
o
 
t
e
a
c
h
 
t
r
a
d
e

a
n
d
 
i
n
d
u
s
t
r
y
;

h
e
 
d
o
e
s
 
n
o
t
 
r
e
c
e
i
v
e
 
a
 
t
e
a
c
h
i
n
g

c
e
r
t
i
f
i
c
a
t
e
.

M
a
s
s
a
c
h
u
s
e
t
t
s

"
N
o
t
 
e
l
i
g
i
b
l
e
 
f
o
r
 
e
n
t
r
a
n
c
e
 
t
o

p
r
e
-
e
m
p
l
o
y
m
e
n
t
 
T
e
a
c
h
e
r
 
T
r
a
i
n
i
n
g

c
o
u
r
s
e
.
"

N
e
w
 
Y
o
r
k

H
e
 
w
i
l
l
 
n
o
t
 
b
e
 
c
e
r
t
i
f
i
e
d
 
t
o
 
t
e
a
c
h

t
r
a
d
e
 
a
n
d
 
i
n
d
u
s
t
r
y
.

O
r
e
g
o
n

"
D
o
e
s
 
n
o
t
 
r
e
c
e
i
v
e
 
c
e
r
t
i
f
i
c
a
t
e
 
i
f
 
t
h
e

e
x
a
m
i
n
a
t
i
o
n
 
i
s
 
t
h
e

c
r
i
t
i
c
a
l
 
f
a
c
t
o
r
.
"

P
e
n
n
s
y
l
v
a
n
i
a

H
e
 
w
i
l
l
 
n
o
t
 
b
e
 
c
e
r
t
i
f
i
e
d
 
t
o
 
t
e
a
c
h

t
r
a
d
e
 
a
n
d
 
i
n
d
u
s
t
r
y
;
 
h
e

i
s
 
n
o
t
 
g
i
v
e
n
 
a
 
p
e
r
m
a
n
e
n
t
 
a
p
p
o
i
n
t
m
e
n
t
.

S
o
u
t
h
 
C
a
r
o
l
i
n
a

H
e
 
i
s
 
n
o
t
 
g
i
v
e
n
 
a
 
p
e
r
m
a
n
e
n
t
 
a
p
p
o
i
n
t
m
e
n
t

"
E
m
e
r
g
e
n
c
y
 
p
e
r
m
i
t
 
i
s

g
i
v
e
n
 
u
n
t
i
l
 
h
e
 
c
a
n
 
m
a
k
e
 
b
e
t
t
e
r
 
p
r
e
p
a
r
a
t
i
o
n

a
n
d
 
t
h
e
 
t
e
s
t
 
r
e
-
 
g
i
v
e
n
:
'

T
e
x
a
s

H
e
 
w
i
l
l
 
n
o
t
 
b
e
 
c
e
r
t
i
f
i
e
d
 
t
o
 
t
f
a
c
h

t
r
a
d
e
 
a
n
d
 
i
n
d
u
s
t
r
y
.

W
i
s
c
o
n
s
i
n

A
d
d
i
t
i
o
n
a
l
 
w
o
r
k
 
w
i
l
l
 
b
e
 
a
s
s
i
g
n
e
d
 
t
o

h
i
m
.

"
S
e
l
e
c
t
i
o
n
 
P
r
i
o
r
 
t
o

e
x
a
m
 
i
s
 
i
m
p
o
r
t
a
n
t
.
"

M
i
c
h
i
g
a
n

H
e
 
i
s
 
n
o
t
 
c
e
r
t
i
f
i
e
d
.



T
h
i
s
 
q
u
e
s
t
i
o
n
 
i
s
 
c
l
o
s
e
l
y
 
r
e
l
a
t
e
d
 
t
o
 
t
h
e
 
d
a
t
a
 
p
r
e
s
e
n
t
e
d
 
i
n
 
T
a
b
l
e
 
X
I
V
.

I
t
s
 
p
u
r
p
o
s
e
 
i
s
 
t
o

d
e
t
e
r
m
i
n
e
 
i
f
 
a
n
 
a
p
p
l
i
c
a
n
t
 
m
a
y
 
b
e
 
r
e
t
e
s
t
e
d
 
a
f
t
e
r
 
h
e
 
h
a
s
 
o
n
c
e
 
f
a
i
l
e
d
 
t
h
e
 
e
x
a
m
i
n
a
t
i
o
n
 
a
n
d

w
h
a
t
 
p
r
o
c
e
d
u
r
e
s
 
a
r
e
 
n
e
c
e
s
s
a
r
y
 
b
e
f
o
r
e
 
h
e
 
m
a
y
 
b
e
 
r
e
t
e
s
t
e
d
 
a
f
t
e
r
 
h
e
 
h
a
s
 
o
n
c
e
 
f
a
i
l
e
d
 
t
h
e

e
x
a
m
i
n
a
t
i
o
n
.

M
o
s
t
 
o
f
 
t
h
e
 
d
i
r
e
c
t
o
r
s
 
r
e
p
o
r
t
e
d
 
t
h
a
t
 
a
n
 
a
p
p
l
i
c
a
n
t
 
c
o
u
l
d
 
b
e
 
r
e
t
e
s
t
e
d
 
a
f
t
e
r

w
a
i
t
i
n
g
 
a
 
s
p
e
c
i
f
i
c
 
l
e
n
g
t
n
 
o
f
 
t
i
m
e
 
o
r
 
u
p
o
n
 
t
h
e
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
f
u
r
t
h
e
r
 
s
t
u
d
y
.

1
L
i
s

I
f
 
t
h
e
 
a
p
p
l
i
c
a
n
t
 
f
a
i
l
s

t
h
e
 
c
o
m
e
t
e
n
c

e
x
a
m
 
o
n
c
e

h
e
 
m
a

b
e
 
r
e
t
e
s
t
e
d
 
a
g
a
i
n

b
u
t
 
u
n
d
e
r

t
h
e
 
c
o
n
d
i
t
i
o
n
s
 
o
f

C
a
l
i
f
o
r
n
i
a

D
i
s
t
r
i
c
t
 
o
f
 
C
o
l
u
m
b
i
a

K
a
n
s
a
s

M
a
s
s
a
c
h
u
s
e
t
t
s

N
e
w
 
Y
o
r
k

O
r
e
g
o
n

P
e
n
n
s
y
l
v
a
n
i
a

S
o
u
t
h
 
C
a
r
o
l
i
n
a

T
e
x
a
s

W
i
s
c
o
n
s
i
n

M
i
c
h
i
g
a
n

Y
e
s

Y
e
s

Y
e
s

r
 
Y
e
s

I
Y
e
s

N
o

Y
e
s

Y
e
s

Y
e
s

N
o

Y
e
s

"
w
a
i
t
i
n
g
 
a
 
p
e
r
i
o
d
 
o
f
 
6
 
m
o
n
t
h
s
.
*

"
w
a
i
t
i
n
g
 
o
n
e
 
y
e
a
r
.
"

"
t
a
k
i
n
g
 
t
h
e
 
t
e
s
t
 
a
t
 
a
 
l
a
t
e
r
 
d
a
t
e
 
a
f
t
e
r
 
d
e
f
i
c
i
e
n
c
y

i
s
 
m
a
d
e
 
u
p
.
"

"
s
a
m
e
,
 
e
x
c
e
p
t
 
f
o
l
l
o
w
i
n
g
 
y
e
a
r
.
"

"
i
f
 
h
i
s
 
s
c
o
r
e
 
i
s
 
n
o
t
 
u
n
d
e
r
 
6
0
 
(
p
a
s
s
i
n
g
 
g
r
a
d
e
 
7
5
)
.

- "
m
u
s
t
 
w
a
i
t
 
a
t
 
l
e
a
s
t
 
1
 
s
e
m
e
s
t
e
r
,
 
a
n
d
 
s
h
o
w
 
e
v
i
d
e
n
c
e

o
f
 
f
u
r
t
h
e
r
 
w
o
r
k
.
"

"
f
u
r
t
h
e
r
 
s
t
u
d
y
.
"

"
i
f
 
r
e
q
u
e
s
t
e
d
.
"

"
r
e
f
e
r
 
t
o
 
q
u
e
s
t
i
o
n
 
1
0
.
"

"
i
f
 
r
e
q
u
e
s
t
e
d
.
"



T
h
i
s
 
q
u
e
s
t
i
o
n
 
w
a
s
 
d
e
s
i
g
n
e
d
 
t
o
d
e
t
e
r
m
i
n
e
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
t
i
m
e
 
t
h
a
t
 
c
o
m
p
e
t
e
n
c
y

e
x
a
m
i
n
a
t
i
o
n
s

h
a
v
e
 
b
e
e
n
 
u
s
e
d
 
b
y
 
e
a
c
h
 
s
t
a
t
e
.

I
t
 
i
s
 
e
x
p
e
c
t
e
d
 
t
h
a
t
 
c
o
m
p
e
t
e
n
c
y

e
x
a
m
i
n
a
t
i
o
n
s
 
w
o
u
l
d
 
b
e
 
b
e
t
t
e
r

d
e
v
e
l
o
p
e
d
 
a
n
d
 
b
e
t
t
e
r
 
e
v
a
l
u
a
t
e
d
 
a
f
t
e
r
 
a
n
u
m
b
e
r
 
o
f
 
y
e
a
r
s
 
o
f
 
u
s
a
g
e
.

M
o
s
t
 
o
f
 
t
h
e
 
d
i
r
e
c
t
o
r
s

r
e
p
o
r
t
e
d
 
t
h
a
t
 
c
o
m
p
e
t
e
n
c
y
 
e
x
a
m
i
n
a
t
i
o
n
s

h
a
d
 
b
e
e
n
 
i
n
 
u
s
e
 
f
o
r
 
m
o
r
e
 
t
h
a
n
 
f
i
f
t
e
e
n
 
y
e
a
r
s

i
n
 
t
h
e
i
r

s
t
a
t
e
.

I
t
 
i
s
 
e
x
p
e
c
t
e
d
 
t
h
a
t
 
t
h
e
 
t
e
s
t
s

t
h
e
m
s
e
l
v
e
s
 
a
n
d
 
t
h
e
i
r
 
u
s
a
g
e
 
h
a
v
e
 
g
r
e
a
t
l
y
 
c
h
a
n
g
e
d

d
u
r
i
n
g
 
t
h
e
 
p
e
r
i
o
d
 
o
f
 
t
i
m
e
 
t
h
e
y

h
a
v
e
 
b
e
e
n
 
e
m
p
l
o
y
e
d
.

T
a
b
l
e
 
X
V
I
 
b
e
l
o
w
,
 
s
h
o
w
s
 
t
h
e
 
a
p
p
r
o
x
i
m
a
t
e

n
u
m
b
e
r
 
o
f
 
y
e
a
r
s
 
t
h
a
t
 
c
o
m
p
e
t
e
n
c
y

e
x
a
m
i
n
a
t
i
o
n
s
 
h
a
v
e
 
b
e
e
n
 
u
s
e
d
 
i
n
 
e
a
c
h
 
s
t
a
t
e
.

T
A
B
L
E
 
X
V
I

1
2
.

C
o
m
p
e
t
e
n
c
y
 
t
e
s
t
s
 
h
a
v
e
 
b
e
e
n
 
u
s
e
d
:

C
a
l
i
f
o
r
n
i
a

"
S
i
n
c
e
 
1
9
2
5
.
"

D
i
s
t
r
i
c
t
 
o
f
 
C
o
l
u
m
b
i
a

"
3
0
 
y
e
a
r
s
.
"

K
a
n
s
a
s

"
A
t
 
l
e
a
s
t
 
1
0
 
y
e
a
r
s
.
"

M
a
s
s
a
c
h
u
s
e
t
t
s

"
W
r
i
t
t
e
n
 
t
e
s
t
s
 
5
0
 
y
e
a
r
s
 
-
 
P
e
r
f
o
r
m
a
n
c
e
t
e
s
t
s
 
1
5
 
y
e
a
r
s
.
"

N
e
w
 
Y
o
r
k

"
A
t
 
l
e
a
s
t
 
2
0
 
y
e
a
r
s
.
"

O
r
e
g
o
n

"
F
i
v
e
 
y
e
a
r
s
 
f
o
r
 
c
r
e
d
i
t
 
f
o
r

o
c
c
u
p
a
t
i
o
n
a
l
 
e
x
p
e
r
i
e
n
c
e
;
 
n
e
w
l
y

i
n
s
t
i
t
u
t
e
d
 
f
o
r
 
c
e
r
t
i
f
i
c
a
t
i
o
n
.
"

P
e
n
n
s
y
l
v
a
n
i
a

"
U
n
c
e
r
t
a
i
n
.

A
t
 
l
e
a
s
t
 
3
0
 
y
e
a
r
s
.
"

S
o
u
t
h
 
C
a
r
o
l
i
n
a

"
A
p
p
r
o
x
i
m
a
t
e
l
y
 
2
5
 
y
e
a
r
s
.
"

T
e
x
a
s

"
2
0
 
y
e
a
r
s
.
"

W
i
s
c
o
n
s
i
n

"
1
5
 
y
e
a
r
s
 
(
s
i
n
c
e
 
1
9
5
0
)
.
"

M
i
c
h
i
g
a
n

"
S
e
v
e
r
a
l
 
y
e
a
r
s
.
"



A
l
t
h
o
u
g
h
 
t
h
e
s
e
 
s
t
a
t
e
s
 
m
a
y
 
h
a
v
e
 
d
e
v
e
l
o
p
e
d
 
c
o
m
p
e
t
e
n
c
y
 
e
x
a
m
i
n
a
t
i
o
n
s
,
 
t
h
e
r
e

m
a
y
 
b
e
 
n
o
 
d
a
t
a

c
o
n
c
e
r
n
i
n
g
 
t
h
e
i
r
 
v
a
l
i
d
i
t
y
 
o
r
 
r
e
l
i
a
b
i
l
i
t
y
©

T
h
e
 
p
u
r
p
o
s
e
 
o
f
 
t
h
i
s
 
q
u
e
s
t
i
o
n
 
w
a
s
 
t
o
 
d
e
t
e
r
m
i
n
e

i
f
 
t
h
e
 
c
o
m
p
e
t
e
n
c
y
 
e
x
a
m
i
n
a
t
i
o
n
s
 
u
s
e
d
 
b
y
 
e
a
c
h
 
s
t
a
t
e
 
h
a
d
 
b
e
e
n
 
s
t
a
n
d
a
r
d
i
z
e
d
 
a
n
d
 
i
f

s
o
,
 
u
n
d
e
r

w
h
a
t
 
c
o
n
d
i
t
i
o
n
s
.

T
a
b
l
e
 
X
V
I
I
 
b
e
l
o
w
,
 
p
r
o
v
i
d
e
s
 
t
h
e
 
a
n
s
w
e
r
s
 
a
n
d
 
c
o
m
m
e
n
t
s
 
m
a
d
e
 
b
y
 
e
a
c
h
 
d
i
r
e
c
t
o
r
s

T
A
B
L
E
 
X
V
I
I

1
3
.

H
a
v
e
 
t
h
e
s
e
 
c
o
m
p
e
t
e
n
c

t
e
s
t
s
 
b
e
e
n
 
s
t
a
n
d
a
r
d
i
z
e
d
?

T
h
e
 
c
o
n
d
i
t
i
o
n
 
o
f
 
t
h
i
s
 
s
t
a
n
d
a
r
d
i
z
a
t
i
o
n

i
s
g

C
a
l
i
f
o
r
n
i
a

D
i
s
t
r
i
c
t
 
o
f
 
C
o
l
u
m
b
i
a

K
a
n
s
a
s

M
a
s
s
a
c
h
u
s
e
t
t
s

N
e
w
 
Y
o
r
k

O
r
e
g
o
n

P
e
n
n
s
y
l
v
a
n
i
a

S
o
u
t
h
 
C
a
r
o
l
i
n
a

T
e
x
a
s

W
i
s
c
o
n
s
i
n

M
i
c
h
i
g
a
n

Y
e
s

N
o

N
o

Y
e
s

N
o

N
o

N
o

Y
e
s

N
o

N
o

N
o

"
R
a
t
i
n
g
 
c
r
i
t
e
r
i
a
 
u
n
d
e
r
 
d
e
v
e
l
o
p
m
e
n
t
.

D
i
s
t
r
i
b
u
t
i
o
n
 
c
u
r
v
e
s

c
o
n
s
t
a
n
t
 
a
t
t
e
n
t
i
o
n
 
t
o
 
i
n
t
e
r
n
a
l
 
v
a
l
i
d
i
t
y
"

"
T
o
 
s
o
m
e
 
e
x
t
e
n
t
.
"

"
M
o
r
e
 
o
r
 
L
e
s
s
.
"

"
O
n
l
y
 
t
-
 
t
h
e
 
e
x
t
e
n
t
 
t
h
a
t
 
t
h
e
y
 
a
r
e
 
s
t
a
t
e
 
o
f
f
i
c
e
 
s
t
a
n
d
a
r
d
s
.
"



A
 
c
o
m
p
e
t
e
n
c
y
 
e
x
a
m
i
n
a
t
i
o
n

t
h
a
t
 
w
a
s
 
d
e
v
e
l
o
p
e
d
 
t
h
i
r
t
y
 
y
e
a
r
s
 
a
g
o

m
a
y
 
b
e
 
o
f
 
l
i
t
t
l
e
 
u
s
e

t
o
d
a
y
.

E
a
c
h
 
e
x
a
m
i
n
a
t
i
o
n
 
m
u
s
t
 
b
e

c
o
n
s
t
a
n
t
l
y
 
r
e
v
i
s
e
d
 
t
o
 
k
e
e
p
 
u
p

w
i
t
h
 
c
h
a
n
g
i
n
g
 
t
e
c
h
n
o
l
o
g
y
 
i
n
 
e
a
c
h

o
f
 
t
h
e
 
t
r
a
d
e
 
a
r
e
a
s
.

T
h
e
 
p
u
r
p
o
s
e
 
o
f
 
t
h
i
s
 
q
u
e
s
t
i
o
n
 
w
a
s

t
o
 
d
e
t
e
r
m
i
n
e
 
w
h
e
n
 
t
h
e
s
e

e
x
a
m
i
-

n
a
t
i
o
n
s
 
w
e
r
e
 
l
a
s
t
 
r
e
v
i
s
e
d
,
 
o
r
 
h
o
w
o
f
t
e
n
 
t
h
e
y
 
a
r
e
 
b
e
i
n
g
 
r
e
v
i
s
e
d
.

T
a
b
l
e
 
X
V
I
I
I
 
b
e
l
o
w
,
 
s
h
o
w
s

e
a
c
h
 
s
t
a
t
e
 
d
i
r
e
c
t
o
r
'
s
 
c
o
m
m
e
n
t
s

c
o
n
c
e
r
n
i
n
g
 
t
h
e
 
r
e
v
i
s
i
o
n
 
o
f

c
o
m
p
e
t
e
n
c
y
 
e
x
a
m
i
n
a
t
i
o
n
s
.

T
A
B
L
E
 
X
V
I
I
I

1
4
.

T
h
e
s
e
 
c
o
m
p
e
t
e
n
c
y
 
t
e
s
t
s
 
a
r
e
 
r
e
v
i
s
e
d
:

C
a
l
i
f
o
r
n
i
a

D
e
p
e
n
d
i
n
g
 
u
p
o
n
 
c
h
a
n
g
e
s
 
i
n
 
i
n
d
u
s
t
r
y
;

"
i
t
e
m
 
a
n
a
l
y
s
i
s
 
b
y
 
c
a
n
-

d
i
d
a
t
e
s
 
i
.
e
.
 
a
m
b
i
g
u
i
t
i
e
s
 
a
n
d
 
o
t
h
e
r
 
e
r
r
o
r
s

c
o
m
m
e
n
t
e
d
 
o
n
,
 
i
n

w
r
i
t
i
n
g
;
 
r
e
v
i
e
w
e
d
 
b
y
 
t
e
s
t
w
r
i
t
e
r
s
;
 
r
e
v
i
s
e
d
.
"

D
i
s
t
r
i
c
t
 
o
f
 
C
o
l
u
m
b
i
a

E
a
c
h
 
t
i
m
e
 
u
s
e
d
.

K
a
n
s
a
s

E
a
c
h
 
t
i
m
e
 
u
s
e
d
 
"
m
i
n
o
r
 
c
h
a
n
g
e
s
.
"

"
W
e
 
a
r
e
 
m
a
k
i
n
g
 
p
l
a
n
s
 
t
o

c
o
m
p
l
e
t
e
l
y
 
r
e
v
i
s
e
 
a
l
l
 
t
h
e

e
x
a
m
i
n
a
t
i
o
n
s
 
i
n
 
J
u
n
e
,
 
1
9
6
6
 
a
t
 
t
h
e

T
 
&
 
I
 
w
o
r
k
s
h
o
p
.
*
-

M
a
s
s
a
c
h
u
s
e
t
t
s

E
a
c
h
 
t
i
m
e
 
u
s
e
d
.

N
e
w
 
Y
o
r
k

"
N
o
 
s
p
e
c
i
f
i
c
 
t
i
m
e
 
p
e
r
i
o
d
.
"

O
r
e
g
o
n

"
N
o
 
s
e
t
 
t
i
m
e
.
"

P
e
n
n
s
y
l
v
a
n
i
a

D
e
p
e
n
d
i
n
g
 
u
p
o
n
 
c
h
a
n
g
e
s
 
i
n
 
i
n
d
u
s
t
r
y
.

S
o
u
t
h
 
C
a
r
o
l
i
n
a

"
A
s
 
t
h
e
 
n
e
e
d
 
a
r
i
s
e
s
 
a
n
d
 
o
n

a
d
v
i
c
e
 
o
f
 
v
a
r
i
o
u
s
 
a
d
v
i
s
o
r
y

c
o
u
n
c
i
l
s
.
"

W
i
s
c
o
n
s
i
n

D
e
p
e
n
d
i
n
g
 
u
p
o
n
 
c
h
a
n
g
e
s
 
i
n
 
i
n
d
u
s
t
r
y
.

M
i
c
h
i
g
a
n

"
N
o
 
s
e
t
 
t
i
m
e
.
"



I
f
 
a
 
f
e
e
 
i
s

i
n
v
o
l
v
e
d
 
i
n
 
t
h
e

a
d
m
i
n
i
s
t
r
a
t
i
o
n
 
o
f

t
h
e
 
c
o
m
p
e
t
e
n
c
y
e
x
a
m
i
n
a
t
i
o
n
,
 
t
h
e
r
e

m
a
y
 
b
e

s
o
m
e
 
a
f
f
e
c
t

o
n
 
t
h
e
 
a
p
p
l
i
c
a
n
t

t
a
k
i
n
g
 
t
h
e

e
x
a
m
i
n
a
t
i
o
n
.

T
h
e
 
p
u
r
p
o
s
e
 
o
f

t
h
i
s
 
q
u
e
s
t
i
o
n

w
a
s
 
t
o

d
e
t
e
r
m
i
n
e
 
i
f

a
n
y
 
f
e
e
 
w
a
s
 
r
e
q
u
i
r
e
d
,

w
h
a
t
 
t
y
p
e
 
o
f

f
e
e
 
w
a
s
 
r
e
q
u
i
r
e
d
,

a
n
d
 
w
h
o
 
p
a
i
d

t
h
e
 
f
e
e
.

I
n
 
T
a
b
l
e
 
X
I
X

b
e
l
o
w
,
 
t
h
e
r
e
s
p
o
n
s
e
s
 
a
n
d
 
c
o
m
m
e
n
t
s

o
f
 
t
h
e
 
d
i
r
e
c
t
o
r
s

c
o
n
c
e
r
n
i
n
g
 
t
h
i
s

q
u
e
s
t
i
o
n

a
r
e
 
p
r
e
s
e
n
t
e
d
.

T
A
B
L
E
 
X
I
X

1
5
.

F
e
e
s
 
i
n
v
o
l
v
e
d

i
n
 
t
h
e

a
d
m
i
n
i
s
t
r
a
t
i
o
n
 
o
f

c
o
m
p
e
t
e
n
c
y
 
t
e
s
t
s

a
r
e
 
s
h
o
w
n
 
b
e
l
o
w
.

S
T
A
T
E

I
s
 
a
n
y
 
f
e
e

i
n
v
o
l
v
e
d
?

W
h
a
t
 
k
i
n
d

o
f
 
f
e
e
?

W
h
o
 
p
a
y
s
 
t
h
i
s

f
e
e
:

(
R
e
m
a
r
k
s
)

C
a
l
'
f
o
r
n
i
a

D
i
s
t
r
i
c
t
 
o
f

C
o
l
u
m
b
i
a

K
a
n
s
a
s

M
a
s
s
a
c
h
u
s
e
t
t
s

N
e
w
 
Y
o
r
k

O
r
e
g
o
n

P
e
n
n
s
y
l
v
a
n
i
a

S
o
u
t
h
 
C
a
r
o
l
i
n
a

T
e
x
a
s

W
i
s
c
o
n
s
i
n

M
i
c
h
i
g
a
n

Y
e
s

N
o
 
f
e
e

Y
e
s

N
o
 
f
e
e

Y
e
s

Y
e
s

Y
e
s

N
o
 
f
e
e

N
o
 
f
e
e

N
o
 
f
e
e

F
e
e

$
2
5
 
t
o
 
i
n
s
t
r
u
c
t
o
r

a
d
m
i
n
i
s
t
e
r
i
n
e
,
 
t
h
e

e
x
a
m
i
n
a
t
i
o
n

"
E
x
a
m
i
n
a
t
i
o
n
 
f
e
e
"

"
C
o
l
l
e
g
e
 
e
x
a
m

f
e
e
"

. $
5
0
 
f
e
e

W
r
i
t
t
e
n

-
 
"
N
o
n
e
"

"
M
a
n
i
p
u
l
a
t
i
v
e

-
$
2
0
.

P
a
i
d
 
b
y
 
"
S
t
a
t
e

B
o
a
r
d

f
o
r
 
V
o
c
a
t
i
o
n
a
l

E
d
u
-

c
a
t
i
o
n

P
a
i
d
 
b
y
 
"
C
a
n
d
i
d
a
t
e
"

P
a
i
d
 
b
y
 
"
T
e
a
c
h
e
r
"

P
a
i
d
 
b
y
 
"
E
x
a
m
i
n
e
e
"

P
a
i
d
 
b
y
 
"
E
x
a
m
i
n
e
e
"



I
t
 
i
s
 
e
x
p
e
c
t
e
d
 
t
h
a
t
 
c
e
r
t
a
i
n
 
p
r
o
b
l
e
m
s
 
w
i
l
l
 
e
x
i
s
t
 
c
o
n
c
e
r
n
i
n
g
 
t
h
e
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
c
o
m
p
e
t
e
n
c
y

e
x
a
m
i
n
a
t
i
o
n
s
.

T
h
e
s
e
 
p
r
o
b
l
e
m
s
 
m
a
y
 
h
a
v
e
 
s
o
m
e
 
b
e
a
r
i
n
g
 
a
s
 
t
o
 
t
h
e
 
u
s
e
 
o
f
 
c
o
m
p
e
t
e
n
c
y
 
e
x
a
m
i
n
a
-

t
i
o
n
s
.

I
t
 
i
s
 
h
o
p
e
d
 
t
h
a
t
 
w
i
t
h
 
t
h
e
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
f
u
t
u
r
e
 
c
o
m
p
e
t
e
n
c
y
 
e
x
a
m
i
n
a
t
i
o
n
s

s
o
m
e
 
o
f

t
h
e
 
p
r
o
b
l
e
m
s
 
i
d
e
n
t
i
f
i
e
d
 
m
a
y
 
b
e
 
a
v
o
i
d
e
d
.

P
r
e
s
e
n
t
e
d
 
i
n
 
T
a
b
l
e
 
X
X
 
a
r
e
 
s
o
m
e
 
o
f
 
t
h
e
 
p
r
o
b
l
e
m
s

e
n
c
o
u
n
t
e
r
e
d
 
b
y
 
t
h
e
 
s
t
a
t
e
s
 
i
n
 
t
h
e
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
t
h
e
s
e
 
e
x
a
m
i
n
a
t
i
o
n
s
.

T
A
B
L
E
 
X
X

1
6
.

P
r
o
b
l
e
m
s
 
e
n
c
o
u
n
t
e
r
e
d
 
i
n
 
r
e
a
r
i
n
 
t
h
e
s
e
 
t
e
s
t
s
 
i
n
c
l
u
d
e
:

C
a
l
i
f
o
r
n
i
a

"
F
i
n
d
i
n
g
 
c
a
p
a
b
l
e
 
a
n
d
 
w
i
l
l
i
n
g
 
t
e
s
t
 
w
r
i
t
e
r
s
.
"

D
i
s
t
r
i
c
t
 
o
f
 
C
o
l
u
m
b
i
a

"
N
o
n
e
!
'

K
a
n
s
a
s

"
N
o
t
 
e
n
o
u
g
h
 
t
i
m
e
 
t
o
 
c
o
o
r
d
i
n
a
t
e
 
a
d
m
i
n
i
s
t
r
a
t
i
v
e
 
a
n
d
 
m
a
k
e
-
u
p

o
f
 
e
x
a
m
i
n
a
t
i
o
n
s
.

L
a
c
k
 
o
f
 
b
u
d
g
e
t
 
t
o
 
u
t
i
l
i
z
e
 
a
d
v
i
s
o
r
y
 
c
o
m
-

m
i
t
t
e
e
s
 
f
r
o
m
 
i
n
d
u
s
t
r
y
 
t
e
a
c
h
e
r
s
,
 
e
t
c
.
,
 
t
o
 
d
e
v
e
l
o
p
 
a
 
g
o
o
d

e
x
a
m
i
n
a
t
i
o
n
.
"

M
a
s
s
a
c
h
u
s
e
t
t
s

"
N
o
 
p
r
o
b
l
e
m
s
.
"

N
e
w
 
Y
o
r
k

"
S
t
a
f
f
 
t
i
m
e
 
t
o
 
r
e
v
i
s
e
 
e
x
a
m
i
n
a
t
i
o
n
s
 
a
n
d
 
t
o
 
d
i
s
t
r
i
b
u
t
e
 
t
h
e
m
.

D
e
f
i
n
i
n
g
 
t
h
e
 
f
i
e
l
d
s
.
"

O
r
e
g
o
n

"
I
n
s
u
f
f
i
c
i
e
n
t
 
u
s
e
 
t
o
 
w
a
r
r
a
n
t
 
p
r
e
p
a
r
i
n
g
 
i
n
 
m
o
s
t
 
o
c
c
u
p
a
t
i
o
n
a
l

a
r
e
a
s
.

L
a
c
k
 
o
f
 
q
u
a
l
i
f
i
e
d
 
p
e
r
s
o
n
n
e
l
 
w
i
t
h
 
t
i
m
e
 
t
o
 
d
e
v
e
l
o
p

e
x
a
m
i
n
a
t
i
o
n
s
.
"

P
e
n
n
s
y
l
v
a
n
i
a

"
K
e
e
p
i
n
g
 
t
h
e
m
 
u
p
 
t
o
 
d
a
t
e
.

P
r
e
p
a
r
i
n
g
 
n
e
w
 
t
e
s
t
s
 
f
o
r
 
n
e
w
 
o
c
c
u
-

p
a
t
i
o
n
s
.

E
s
t
a
b
l
i
s
h
i
n
g
 
n
o
r
m
s
.
"

S
o
u
t
h
 
C
a
r
o
l
i
n
a

"
N
o
 
s
p
e
c
i
f
i
c
 
o
n
e
s
.
"

T
e
x
a
s

"
N
o
n
e
.
"

W
i
s
c
o
n
s
i
n

"
F
i
n
d
i
n
g
 
q
u
a
l
i
f
i
e
d
 
p
e
o
p
l
e
 
t
o
 
a
s
s
i
s
t
 
i
n
 
p
r
e
p
a
r
i
n
g
 
a
d
e
q
u
a
t
e

q
u
e
s
t
i
o
n
 
m
a
t
e
r
i
a
l
.
"

M
i
c
h
i
g
a
n

"
F
i
n
d
i
n
g
 
c
a
p
a
b
l
e
 
t
e
s
t
 
w
r
i
t
e
r
s
.
"

A
IM

. M
IE

N
III

M
M



T
h
i
s
 
q
u
e
s
t
i
o
n
 
i
s
 
c
l
o
s
e
l
y
 
r
e
l
a
t
e
d
 
t
o
 
q
u
e
s
t
i
o
n
 
#
1
6
.

I
t
 
i
s
 
a
l
s
o
 
e
x
p
e
c
t
e
d
 
t
h
a
t
 
c
e
r
t
a
i
n
 
p
r
o
b
l
e
m
s

w
i
l
l
 
e
x
i
s
t
 
w
i
t
h
 
r
e
g
a
r
d
 
t
o
 
t
h
e
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n
 
o
f
 
c
o
m
p
e
t
e
n
c
y
 
e
x
a
m
i
n
a
t
i
o
n
s
.

I
t
 
i
s
 
h
o
p
e
d
 
t
h
a
t

b
y
 
h
a
v
i
n
g
 
a
 
k
n
o
w
l
e
d
g
e
 
o
f
 
s
o
m
e
 
o
f
 
t
h
e
s
e
 
p
r
o
b
l
e
m
s
,
 
t
h
e
y
 
w
i
l
l
 
b
e
 
a
v
o
i
d
e
d
 
i
n
 
t
h
e
 
f
u
t
u
r
e
.

T
a
b
l
e
 
X
X
I
 
p
r
e
s
e
n
t
s
 
s
o
m
e
 
o
f
 
t
h
e
 
p
r
o
b
l
e
m
s
 
e
n
c
o
u
n
t
e
r
e
d
 
b
y
 
t
h
e
 
s
t
a
t
e
s
 
i
n
 
t
h
e
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n

o
f
 
t
h
e
s
e
 
e
x
a
m
i
n
a
t
i
o
n
s
.

T
A
B
L
E
 
X
X
I

1
7
.

P
r
o
b
l
e
m
s
 
e
n
c
o
u
n
t
e
r
e
d
 
i
n
 
a
d
m
i
n
i
s
t
e
r
i
n
 
t
h
e
s
e
 
t
e
s
t
s
 
i
n
c
l
u
d
e
:

C
a
l
i
f
o
r
n
i
a

"
A
f
t
e
r
 
2
2
 
y
e
a
r
s
 
o
f
 
e
x
p
e
r
i
e
n
c
e
,
 
I
 
c
a
n
'
t
 
r
e
c
a
l
l
 
a
n
y
 
p
e
r
s
i
s
t
e
n
c
e

o
f
 
i
n
s
u
r
m
o
u
n
t
a
b
l
e
 
p
r
o
b
l
e
m
s
.

O
c
c
a
s
i
o
n
a
l
 
a
n
n
o
y
a
n
c
e
 
i
.
e
,
 
t
e
s
t

'

c
a
n
c
e
l
l
a
t
i
o
n
s
 
(
M
a
n
i
p
u
l
a
t
i
v
e
)
.
"

D
i
s
t
r
i
c
t
 
o
f
 
C
o
l
u
m
b
i
a

"
N
o
n
e
.
"

K
a
n
s
a
s

"
W
e
 
n
e
e
d
 
m
o
r
e
 
t
h
a
n
 
1
 
i
n
s
t
r
u
c
t
o
r
 
e
v
a
l
u
a
t
i
n
g
 
t
h
e
 
s
k
i
l
l
 
p
h
a
s
e

o
f
 
t
h
e
 
e
x
a
m
i
n
a
t
i
o
n
.

P
l
a
n
s
 
a
r
e
 
b
e
i
n
g
 
m
a
d
e
 
t
o
 
c
o
r
r
e
c
t
 
t
h
i
s
.
"

M
a
s
s
a
c
h
u
s
e
t
t
s

"
O
b
t
a
i
n
i
n
g
 
s
u
f
f
i
c
i
e
n
t
 
n
u
m
b
e
r
 
o
f
 
l
i
v
e
 
c
a
r
s
 
f
o
r
 
p
e
r
f
o
r
m
a
n
c
e

t
e
s
t
s
.
"

N
e
w
 
Y
o
r
k

"
F
a
c
i
l
i
t
i
e
s
 
a
n
d
 
f
i
n
d
i
n
g
 
h
i
g
h
l
y
 
c
o
m
p
e
t
e
n
t
 
e
x
a
m
i
n
e
r
.
"

O
r
e
g
o
n

"
A
v
a
i
l
a
b
i
l
i
t
y
 
o
f
 
q
u
a
l
i
f
i
e
d
 
p
e
r
s
o
n
n
e
l
 
t
o
 
e
v
a
l
u
a
t
e
 
p
e
r
f
o
r
m
a
n
c
e
.
"

P
e
n
n
s
y
l
v
a
n
i
a

"
R
e
l
a
t
i
v
e
l
y
 
f
e
w
,
 
r
e
a
l
l
y
.
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Summary of Survey Data - Part II

Part 17 of the survey questionnaire was designed to deter-

mine what professional opinions were held by the State Directors

of Vocational Education concerning the use of competency exami-

nations. These opinions and viewpoints were expected to greatly

influence the decision to develop competency examinations by

this research project. If most of the state directors had ex-

pressed opinions which opposed the use of competency examina-

tions, then their development and usage would have been seri-

ously hindered and perhaps terminated. However, the comments

made by the state directors were favorable toward the use of

these examinations and supported their development and use.

Although there was general agreement among the state

directors that competency examinations can be used in vocational

teacher certification, there is a great controversy concern

ing how these examinations may be used. Essentially, this

controversy exists in determining if competency examinations

can substitute for any of the recognized work experience

(on journeyman's level in the trade area) that is required

by most states. Disagreement also existed among state direc-

tors as to how much recognized work experience can be sub-

stituted by successful scores on competency examinations or

by education in related areas.

Expressed in Table XXIV is the summary of comments con-

cerning the questions on Part II of the questionnaire. Each

question is stated as it was on the survey instrument and the

number of state directors responding to each choice is also

included.

The purpose of the first question was to determine the

immediate future trends of the use of the state's competency

examinations. The results showed that presently more than

one-half of the states may plan to add competency examinations

as a means of certifying vocational teachers.
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TABLE XXIV

1. Is your state presently planning to add competency exams
as a means to certify vocational education teachers?

3 State Directors indicated: "YES"
17 State Directors indicated: "NO"
19 State Directors indicated: "MAYBE IN NEAR FUTURE"

2. Competency or trade tests may be used as a possible means
of certifying trade and industrial education teachers.

8 State Directors indicated: "STRONGLY AGREE"
27 State Directors indicated: "AGREE"
7 State Directors indicated: "DISAGREE"
0 State Director indicated: "STRONGLY DISAGREE"

3. A successful score on a competency or trade test can serve
as a substitute for the required work experience necessary
for certification of trade and industrial teachers.

0 State Director indicated: "STRONGLY AGREE"
16 State Directors indicated: "AGREE"
18 State Directors indicated: "DISAGREE"
5 State Directors indicated: "STRONGLY DISAGREE"

5. A successful score on a competency or trade test plus a
Baccalaureate Degree in Industrial Education may be used
as a substitute for recognized work experience for cer-
tifying trade and industrial education teachers.

1 State Directors indicated: "STRONGLY AGREE"
14 State Direr. tors indicated: "AGREE"
16 State Directors indicated: "DISAGREE"
5 State Directors indicated: "STRONGLY DISAGREE"

6. A successful score on a competency or trade test plus a
Baccalaureate Degree in Industrial Education plus at least
three years of teaching experience in the same or related
industrial education field may be used as a substitute
for recognized work experience for certifying trade and
industrial teachers.

0 State Director indicated: "STRONGLY AGREE"
19 State Directors indicated: "AGREE"
14 State Directors indicated: "DISAGREE"
6 State Directors indicated: "STRONGLY DISAGREE"
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The last four questions were designed to determine the

reactions of the directors concerning the use of competency

exams as a possible means of certifying trade and industrial

education teachers. An additional purpose was to determine

if a successful score on a competency exam, plus varying de-

grees of education and teaching experience, may substitute

for recognized work experience. The results showed that most

of the directors agreed that competency tests may lie used

as a possible means of certifying trade and industrial edu-

cation teachers. Concerning the use of competency examina-

tions, education, and teaching .experience as a partial sub-

stitute for recognized work experience, the number of direc-

tors agreeing and disagreeing was about equal.

Also, expressed by most of the respondents were comments

made clarifying some of their responses. All comments made

concerning any disagreement as to the use of competency exami-

nations, are presented in the following pages. An opportunity

was given to the state directors to make any additional com-

ments concerning the use of competency examinations which might

be pertinent. A brief summary concerning these additional com-

ments is presented mt the end of this section.
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Comments Made bx State Directors

If the state director disagreed as to the present use of
competency examinations, he was asked how competency or trade

examinations might be used as a means of certifying trade and

industrial education teachers. Following are their individual
comments.

"Competency or trade tests may be used to partially
substitute for work experience in cases where the ap-
plicant may have some work experience deficiency° Also,
the competency or trade test can be valuable in deter-
mining knowledge acquired through work experience."
"As one of the factors to consider in the prospective
teacher's competency. If skills and knowledge alone
were all that are taught, the answer would be yes.
However, the person must be accepted in the field as a
competent craftsman before the students will be accepted
by the industty.
Competerv.y exams can be used to verify occupational
experience and knowledge but cannot substitute since
the instructor must be accepted by the industry before
students are accepted by that industry."
"Never the sole means of certification."

"Combination of occupational experience and professional
education."

"The test would show that the persons had some knowledge
of the occupation."

"Competency tests may be used to validate the effects
of specialized training programs, This is a no good
substitute for experience and proper training."

"To determine occupational skills proficiency."
"Some means is needed tc detemme trade competency
even after work experience."

"If the applicant lacks a year of the required 5 years
work experience required of trade and industrial teachers
who do not nave a B,S, degree, Also as a means of earn-
ing credits in a program leaing to a 13,,S in industrial
education."

"As a check."

"To help determine breadth of experience and competency
as a partial evaluative instrument."

"May be beneficial in partially determining the appli-
cant's knowledge of the trade, In my opinion, there
is no substitute for experience Trade competency tests
ray be used to determine knowledge and skill in a partic-
ular trade. They should be used at the discretion of the
person in charge of the training program. The main ob-
jections to the tests areg (1) Time consuming for the

0
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administrators and the applicants. (2) Expensive--
loss of time, cost of travel. (3) Many discourage
prospective candidates from fiLing applications."
"Competency tests may be used in conjunction with
educational training and work experience."
"Competency or trade tests could serve as a substitute
for part of the required work experience. I sincerely
feel that instructors of trade and industrial preparatory
programs must have some successful work experience which
will provide a knowledge of the occupational practices,
equipment and processes."

"As a partial substitute for work experience. Actual
experience gives more than work competency."
"Not all who have wage-earning experience are necessarily
as competent in the trade as they should be to teach it
to others. By using trade tests we could shorten and
vary the amount of work experience."

"Only as a means of determining if they are competent to
be approved to work toward certification."
"To furnish additional information for evaluation."
"To confirm strengths or show weaknesses of trade com-
petencies in the field for which trained. Training
would have been earned over a six-year period of full-
time employment."

"To verify depth and breadth of work experience."
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Those state directors who did not consider competency

or trade examinations as a means of certifying trade and

industrial education teachers were asked to state their point

of view. Following are their individual comments.

"Our code requires 3 years of journeymans, or comparable,
experience beyond the learning period, a total of 7
years in most occupations. (Printing 8 years) Don't
know why the number "7" is sacred. A manipulative test
would tell the story. Internal validity of tests--
standard procedures of administration--reliability checks."

"I feel that trade experience can be accelerated, but
seriously doubt that it can be eliminated. It is dif-
ficult if not impossible to appreciate the tradesmen's
outlook without actual trade experience."

" Competency or trade tests can possibly serve as one
of the factors in certifying trade and industrial edu-
cation teachers."

"Must successfully complete required 260 clock hours
teacher training course."

"Competency or trade tests should be used to supplement
the information on application and as a measure to in-
sure trade knowledge and skills."

"No competency test can evaluate judgments attained on
the job. These are important in Vocational Education
for student placement and success."

"A Baccalaureate degree plus 2 or more years of work
experience would be highly desirable."

"There are far too many different occupations and occu-
pational areas to make this practical. I doubt that
occupational competency can be evaluated Dy testing since
it involves a complex understanding as well as special
skills and knowledge."

"The real purpose of trade or occupational training is
to help the student become employable. One who has 'gone
through the mill,' so-to-speak, is best equipped to teach
students to avoid many of the pitfalls of employment.
I can see a distinct value of properly designed and con-
structed trade tests being used along with wage earning
experience.

"We issue certificates only after a person has been
approved as trade competent and has completed 12 semester
hours of teacher-training courses."
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Opportunity was given to the state directors to provide

any additional comments which they considered important in the

use of competency examinations as a means for certifying trade

and industrial teachers. Following are their additional com-

ments.

"Not for certification, but rather for selection to
determine occupational competency and before employment."

"In evaluating answers to Part II, it should be under-
stood that a successful score on the competency tests
used requires verification of at least some work experi-
ence or occupational training."

"I am assuming that 'competency' examinations would in-
clude written examinations, and most important, prac-
tical examinations to some extended length--given by
a highly competent craft committee."

"Competency or trade tests can be a part of a balanced
certification program; however, it is doubtful if a com-
petency examination can fully determine competencies
which can usually only be acquired through actual work
experience in the specific occupation. There are many
actual work experiences that cannot be predicted and
consequently it would be difficult to realistically
test. Often vocational education programs are in reality
psuedo training situations and represent a wide gap be-
tween training and what the occupation demands. Competency
or trade tests should be utilized in a manner to close
the gap rather than to widen it."

"Competency examinations do have value. One individual
could work at a trade for ten years and not know as
much about it as another individual with two or three
years experience. Experience is important and necessary
as one factor in teaching."

"The ability to teach is more important than having com-
petency in a skill. Some fundamentals, yes--but not a
journeyman."

6* "With reservation, that such, teaching experience
should be in trade oriented instruction not industrial
arts and must be the same, not related only. I believe
that competency tests may be used to evaluate the effect
of experience which may be less than current or freshly
up-to-date. Satisfactory on-the-job performance over an
extended period is evidence of performance ability.
Teaching methods may still be needed, etc."

"Some work experience should be required. Number of
years required could be based on performance on com-
petency tests."

"A competency exam is one more assurance that the can-
didate is apt to succeed."

6* Pertains to Question 6.
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"It is not possible to acquire the industrial oriented
judgments and intelligence needed by trade and industrial
teachers with actual experience in industry. The
teaching of 'judgments' and provision of opportunities
for students to develop 'intelligence' have always been
important requirements in occupational teaching."

"The use of trade tests should be encouraged. The cost
and time for administration must be considered as a
factor in determining usage."

"We feel that not only should competency tests be given,
but should be given for college credit for non-degree
teachers (in certification plan). Some non-degree teachers
would steadily strive for a degree if credits were allowed."
"In my opinion, any person who Is to teach a trade or
industrial subject which is designed to prepare students
for employment in industry should have had considerable
industrial work experience. There is no substitute for
a personal knowledge of industrial processes, procedures
and production methods which is vital to the teaching of
any trade."

"Competency or trade tests could be used to assist in
determining the extent and quality of trade knowledge
in both theory and practice."

"Still must have professional teacher training. Must
have some practical work experience."

"Competency or trade tests could serve partially as a
means of certifying trade and industrial teachers. A
person might be able to do a job and not tach it."

"Although I agree that competency or trade tests should
be used as a criteria for selecting T & I teachers, I
honestly believe that experience should be given serious
thought. The individual that has had experience has a
better understanding and different outlook about the
world of work. Through this knowledge his teaching can
be very rewarding to the student."

"I don't believe you can equate trade experience with
a trade competency examination."

"Competency tests might be valuable in evaluating trade
and industrial *3achers; however, other factors such
as work experience and formal training should be included
in certifying trade and industrial teachers."

"Competency or trade tests should be given to those appli-
cants who have the required work experience and that
work experience is not always indicative of occupational
competency."

6* "No provision for actual industrial experience to
support education and teaching. This would imply that
industrial arts teachers could qualify upon successful
completion of competency tests."
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"I consider actual work experience in the related industry
as an absolute necessity along with academic training
plus testing plus refresher work periods in industry
for which we allow credit toward upgrading his certificate."
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Summary of State Directors' Comments

Those state directors who disagreed that competency exams

could serve as a substitute for required work experience pre-

sented their comments as to how competency exams could be used.

Essentially, they believed that competency examinations should

never be used as the sole means of certification but rather

they should be used to verify occupational experiences, knowl-

edge, and proficiency skills; to act as a partial substitute

for work experience; and to furnish additional information

for evaluation. Actual work experience was considered to be
very important in the preparation and certification of voca-

tional teachers.

Several state directors felt that there was no possibility

of using compete:..y examinations as a means for certification.

If these exams were used at all, it would be only in a manner
where the results of the examination supplemented the entire

requirements established by the state. These viewpoints ex-
pressed doubt that competency exams could ever be developed

and they would be able to effectively evaluate judgments,

occupational competency, complete understandings and special

skills which are obtained by actual work experience.

Additional comments brought about a variety of viewpoints.

One comment which expressed the view of many of the state

directors is that "Competency or trade tests can be a part of

a balanced certification program and may be used to assist

in determining the extent and quality of trade knowledge in
both theory and practice." However, some work experience is

still considered important to gain the necessary trade knowl-
edge and skills. No other specific procedures were mentioned

where such knowledge and experience might be obtained.
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Development of Com etenc Examinations and Testin Procedures
for the State of Michigan

It was determined from the evaluation of the survey ques-

tionnaire, that it was necessary to develop three types of

tests. These were oral, written (objective), and performance

tests for each subject area. The written portion of the

instrument was found to be the most difficult and time consum-

ing part to develop. The step-by-step procedures taken in the

development of the written portion of the testing instruments

are as follows:

1. An analysis of the trade area was first developed.

Several different analyses for each trade area were assembled,

analyzed, and evaluated to provide information concerning

the trade area. A comprehensive analysis of the trade area

was then derived from the several different analyses and re-

viewed by the research 6caff and by an Eastern Michigan Univer-

sity vocational teacher educator concerned with that particu-

lar trade area.

2. A large number of multiple choice and "True and False"

questions were developed and organized into groups coinciding

with the various parts of the trade area analysis. These

questions were selected either from presently used tests or

were developed from subject matter in that trade area. The

number of questions selected for each group approximated the

percentage of emphasis that was given each part of the trade

analysis. After a sufficient number of questions had been

selected (approximately 1500 questions for each trade area),

an initial screening of these questions was made by the re-

search personnel and the Eastern Michigan University Vocational

teacher educator concerned with that particular trade area.

The questions were then typed in a rough draft.

30 A committee for each trade area was selected to

evaluate the trade analysis and the rough draft of the trade

examination. The committee consisted of two members represent-

ing industry in the particular area involved; two members

representing vocational education, the Eastern Michigan Univer-

sity vocational teacher educator acting as chairman, and the
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research staff of this study. The purpose of each committee

was to evaluate the trade analysis as to its completeness in

trade area coverage and to the degree of importance that

each area of the trade analysis was given on the tests. Next,

the committee evaluated the first draft of the tests; not their

design or length, but the technical content of the tests.

Certain areas were given too much emphasis by way of the number

of questions involved, while other areas needed more emphasis.

Certain questions needed to be revised for clarity and correct-
ness. After the committee members individually reviewed the

trade analysis and the tests, they assembled at Eastern Michigan

University campus to discuss the tests and present their com-
ments and recommendations. The committee also presented rec-

.

ommendations concerning the most common experiences which

vocational trade teachers should be capable of performing in
the area concerned. From these recommendations a suitable

list of experiences was developed for use in the performance

test for that area.

The semi-final revision was then completed on the written

tests. The tests were then broken down into forms A, Bland C,

depending on the number of available questions to complete each
form. Each form consisted of about three hundred questions.

Several questions (those considered to be basic) were included
on more than one form. The purpose of developing more than

one form of the test was to insure re-usage of the test. If

a teacher candidate took form A and failed, he could retake
the test later, but the second time, he would be given form B,
and a third time, form C. Each trade examination has a suf-

ficient number of questions available to replace any questions

which prove invalid while the test is being refined and vali-
dated during phase II of this research project.



PART III SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

Summary of Phase I

Conclusions of Phase I

RecomYlndations for Further Research (Phase II)



Summary of Phase

The purpose of this experimental project was to

determine more effective vocational teacher certification

procedures in Michigan through the use of competency ex-

aminations. Of particular interest was the development of

competency examinations for use in certification of trade

and industrial teachers.

An extensive review of literature was completed includ-

ing: a review of the new State Plans of Vocational Education

for the various States and Territories; a questioning instru-

ment completed by fhe State Directors of Vocational Education

of the various stags; and other professional literature.

From these sources much valuable information was obtained

concerning the present status of competency examinations in

the United States.

The testing instruments and procedures were then developed.

This involved analyzing the various trade areas and deriving

the necessary content to be included in the testing instru-

ments. To test the teacher candidate's technical knowledge

and skills, and competency, oral, written (objective type),

and performance tests were developed, including the necessary

testing procedures.

The written portion was developed by: assembling a

large number of questions for each trade area; making an

initial selection of appropriate questions corresponding to

the emphasis put on each part of the trade area analysis;

having a committee consisting of tradesmen from industry and

vocational teachers evaluate the questions; and a final

revision. Each test was then divided into various forms

(forms A,B, and C) each consisting of three hundred questions.

The oral and performance tests were developed from recommenda-

tions presented by the committee members who were instrumental

in reviewing the trade analysis and the content of the tests.



Conclusions of Phase I

The general hypothesis of this experimental project

was that better results can be obtained in vocational teacher

certification in Michigan by establishing well designed com-

Michigan has already made stipulations for the use of

petency tests and testing procedures which will be accessible

to more majors in industrial education. After making an ex-

tensive review of literature and developing these tests and

testing procedures, this hypothesis has proven to be even more

truthful. Many states are already using competency examina-

tions with great success and several more will soon begin

using them. A majority of vocational educators express opinions

that competency examinations have real value in the certifica-

tion of vocational teachers.

,/.,r

r'

competency examinations under special conditions. However,

the vocational teacher educators at the designated state in-

stitutions have had no universal means of determining a teach

candidate's knowledge and skills. It is then a matter to

develop these examinations so that they may be used effectively

as a means of certifying teacher candidates in trade and in-

dustrial education.

These competency examinations are now being developed.

Some vocational educators may still believe that competency

examinations can not be used effectively for certification.

However, the usefulness and validity of these examinations

are expected to be shown in Phase II of this experimental

project which will deal with the refinement and validation

of the testing instruments and procedures.

If competency examinations are put to maximum use, they

will be very effective in: (1) determining the technical
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knowledge and skills of vocational teacher candidates;

(2) increasing the number of vocational teachers; (3) in-

dicating the areas of weakness of those who failed the ex-

amination; (4) improving the quality of the teachers.



Recommendations for Further Research

Although the testing instrument and procedures are

being developed and will be ready for use soon, the tests will

require further research and development to increase their validity

and reliability. Phase II is suggested as a separate but essential

extension of this whole project to determine validity and re-

liability of these competency examinations: to develop norms

and standards; and to evaluate the project. Even after phase II,

constant evaluation and revision of these tests and testing pro-

cedures will be necessary because of the changing conditions in

each trade area. Tests and testing procedures should also be

developed for other trade areas not covered by this research

project.

l. Development of Norms and Standards, and Validation of the
Tests and Testing Procedures

The population to be used for validation purposes should be

randomly selected from presently active vocationally certified

teachers in Michigan. Also a randomly selected population from

industry should be used. These two groups will be given the

same tests. After the test, each individual who took the test

should be given a .few minutes to react by writing appropriate

comments concerning the test in general. Statistical analyses

and correlations will then be made and the necessary norms and

standards developed.

2. Evaluation of the Project

This experimental research project will be considered

successful if in its evaluation two indications are found to

be evident from the data. First, if the number of certified

vocational teachers is increased beyond those certified by the

present system. This can easily be done with statistical



57

analysis considering that all the data will be available in the

files of the project.

Second, the quality of the newly certified teachers should

be improved. This part of the evaluation is somewhat difficult

to measure or quantify. However, a follow-up procedure will be

used involving all teachers certifed by this system. The data

collected from these follow-up questionnaires will be used for

the final evaluation to determine the quality of the newly

certified teachers as well as to make changes on the project

before transferring it entirely to the State Division of

Vocational Education.
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CERTIFICATION OF TRADE AND INDUSTRIAL TEACHERS
BY COMPETENCY EXAMINATIONS

PART I

1. Does your state use any competency or trade tests in the certification of trade
and industrial education teachers?

0 YES NO

If you have checked "NO" on question No. 1, please turn to PART II, page 5.

Z. in which of the following programs are competency or trade tests used in your
state as a means of certifying trade and industrial teachers? Please check the
program listed below, adding those not listed.

Automotive Machinist ...

Building Trades- Metalworking ...rim

Cabinet Making ..... Printing

Communications Air Conditioning El
.....--

Refrigeration and

Drafting Welding

1:1 E lectrical Cooking

r] E lectronics
*Building Trades includes Carpentry, Plumbing, and Masonry.

3. Which of the following types of competency tests are used in your state?

a, [..1. Performance d.1:1 Oral

b. Written tobjective) e. Other, please specify
c. Written (essay)

4. These competency or trade tests in your state are used
a. as a regular means for certification.
b. only under special conditions, such as -

for determining occupational competency only.

to determine weaknesses if any, so that they may be corrected.
to determine whether or not the teacher will be certified.
Other, please specify
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5. These competency tests were prepared by - -

qualified trade teachers and experts from industry.

b. E1 state department and teacher training institutions.

c. committee of trade teach2rs and state officials.

d. E1 state trade and industrial staff.

e. E.1 Other, please specify

6 Competency or trade tests are given - -

a.E] before employment.

b. E after employment.

c. E1 either before or after employment.

d. Other, please specify

7. What is the length of the test period for the competency exams?
a. Performance tests _hours allowed to complete tests
b. Written tests - hours allowed to complete tests
c. Oral tests - hours allowed to complete tests
d. Other hours allowed to complete tests

8. Who is officially responsible for administering these competency or trade
tests in your state?

9. These competency tests are graded by - -

a.E1 s ame personnel that prepared the trade tests.
b.0 s tate trade and industrial staff.
c.0 craft committees.
d. t eacher trainers.
e. E.1 o ther, please specify
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10. How does "failure to pass a competency exam" affect the person being tested?
al: He must withdraw from teacher training courses.

b. He will not be certified to teach trade and industry.

c. Additional work will be assigned to him.

d. He does not receive a teaching certificate.

e. He is not given a permanent appointment.

f. Other, please specify

11. If the applicant fails the competency exam once, may he be retested again?
YES NO

If "YES", under what conditions?

12. How long have competency tests been used in your state?

13. Have these competency tests been standardized?

YES NO
If so, under what conditions?

1. How often are these competency tests revised?

a. Haven't been revised yet.

b. Each time used

c.- Depends upon changes in industry

d. Every years

e. Other, please specify
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15. Is there any fee involved in the administration of these tests?
YES NO

If so, what kind of fee?

Who pays this fee?

16. What are some of the problems that you have encountered in preparing these
tests?

ANEMIlft

17. What are some of the problems that you have encountered in administering
these tests?

18. How well have these tests been accepted by vocational educators in your state?

VERY WELL SATISFACTORY El POORLY

Would you please attach a copy of these competency or trade tests to this
questionnaire. If these tests are not available to you, please indicate how
a copy may be obtained.

19. Please add any additional information below concerning competency tests inyour state which you feel is pertinent.

11.
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PART II

Whether or not your state uses competency or trade tests as a means of certifying
trade and industrial teachers, your professional opinion would be of great assistance
to this research study.

Place an "X" in the appropriate box to indicate agreement or disagreement with the
statement.

1. Is your state presently planning to add competency exams as a means to
certify vocational education teachers?

YES 0 NO El MAYBE IN NEAR FUTURE

2. Competency or trade tests may be used as a possible means of certifying trade
and industrial education teachers.

STRONGLY AGREE Q AGREE Ej DISAGREE E.] STRONGLY DISAGREE{

If you agree with the above statement, please answer questions 3, 4, 5, and 6;
If you disagree, please answer uestion 7 onl

3. A successful score on a competency or trade test can serve as a substitute for
the required work experience necessary for certification of trade and industrial
teachers.

STRONGLY AGREE El AGREE DISAGREE El STRONGLY DISAGRE

4. If you disagree, how may competency or trade tests be used as a means of
certifying trade and industrial education teachers?

5 A successful score on a competency or trade test plus a Baccalaureate Degree
in Industrial Education may be used as a substitute for recognized work experience
for certifying trade and industrial education teachers.

[11 STRONGLY AGREE AGREE DISAGREE STRONGLY DISAGRE
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A successful score on a competency or trade test plus a Baccalaureate Degree
in Industrial Education plus at least three years of teaching experiences in
the same or related industrial education field may be used as a substitute
for recognized work experience for certifying trade and industrial teachers.

STRONGLY AGREE AGREE DISAGREE STRONGLY DISAGREE

Since you do not consider competency or trade tests as a means of certifying
trade and industrial education teachers, would you please state your point
of view below:

The space below has been left for any additional comments concerning
competency examinations. Please feel free to add anything that. you
consider important in the use of competency examinations as a means for
certifying trade and industrial teachers.



Correspondence Used in this Study

The following letters were used in correspondence with

the State Directors of Vocational Education (to obtain a

copy of the State Plans for Vocational Education and the

completed questionnaire), and to the individuals serving as

committee members to evaluate the trade analysis and the

testing instrument. At the top of each letter is a brief

explanation as to the purpose of the letter. Other correspond-

ence used for this research project is not presented.

In the table below, the letters are listed in chronologi-

cal order.

TABLE XXV

LETTERS

Letter 1

Letter 2

Letter 3

Letter 4

Letter 5

Letter 6

Letter 7

Letter 8

Letter 9

Letter 10

PURPOSE

A request to the State Directors for State Plan

A request to Directors to complete questionnaire

A request to Certain Directors for further cer-
tification information and to complete question-
naire

A request to certain Directors to complete ques-
tionnaire

A request to certain Directors to send State
Plans and complete the questionnaire

A follow-up letter to Directors to complete ques-
tionnaire

A request to obtain presently used competency
examinations for review purposes

A request to obtain presently used competency
examinations for review purposes

A request to certain individuals asking that
they serve on the evaluation committee

A letter of explanation to each committee mem-
ber explaining the evaluation process.
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This letter was sent to all State Directors of Vocational

Education of the various states and territories asking that

a copy of their State Plan for Vocational Education be sent

for use in this research project.

LETTER 1

Dear Sir:

Eastern Michigan University has been delegated the re-

sponsibility by the State of Michigan to investigate the

present procedures and requirements for certification of

trade and industrial teachers in the various states and

territories. This research study will serve as the back-

ground information to the State Board for Control of Voca-

tional Education to make possible changes and adjustments to

their present crocedures and requirements for certification

of trade and industrial teachers.

The first step in this research study involves a review

of the state plans of all states and territories to determine

what other states are doing in regard to this problem. There-

fore, I would kindly appreciate your mailing me a copy of your

presently approved state plan for vocational education. If

your state plan is being revised at this time, and copies

cannot be released yet, please send me a copy of your previ-

os approved state plan.

Your cooperation will be greatly appreciated. Thank you.

Sincerely,

H. C. Kazanas
Assistant Professor
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This letter was sent to all State Directors of Vocational

Education of the various States and Territories who sent

State Plans for Vocational Education (shoving certification

requirements) to this research project. This letter asked

each director that he give his assistance by completing and

returning the attached questionnaire.

LETTER 2

Dear Sir:

In August, a request was sent to you asking for a copy

of your present state plan for vocational education. I have

received that plan and it will be vital to our research study.

I want to thank you for your immediate response and cooperation,

I again wish to ask for your help and cooperation by

having you complete the attached questionnaire and return it

at your earliest convenience.

Some states have been using competency (or trade) exami-

nations as a means of certifying trade and industrial edu-

cation teachers. Eastern Mighican University is conducting

a research study to determine if this method of certification

might be effectively used in Michigan to help decrease the

critical shortage of trade and industrial teachers. Before

a competency examination can be developed, we must know what

other states are doing in regard to this method. As a voca-

tional educator, your opinions and answers are greatly needed

for consideration in establishing some basis for judging the

value and possible use of competency examinations. All replies

will be treated in a professional manner and will be used only

for research purposes,

Your thoughtful consideration in this important profes-

sional matter will be sincerely appreciated. We will be pleased

to supply you with the results of our project at your request.

Thank you.

Sincerely,

H. C. Kazanas
Assistant Professor
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This letter was sent to those State Directors who fur-

nished State Plans to this research study, but the information

did not show the certification requirements for Trade and

Industrial teachers. This letter also asked each director

to give his assistance by completing and returning the attached

questionnaire.

LETTER 3

Dear Sir:

In August, a request was sent to you asking for a copy

of your present state plan for vocational education. I have

received your state plan and I would like to thank you for your

immediate response and cooperation. I find, however, that

your state plan does not include information concerning cer-

tification of trade and industrial teachers. If your state

has any written information concerning procedures and require-

ments for certifying trade and industrial teachers, I would

greatly appreciate your sending me this information.

I also wish to ask for your help and cooperation by hav-

ing you complete the attached questionnaire and return it at
your earliest convenience°

Some states have been using competency (or trade) exami-

nations as a means of certifying trade and industrial edu-

cation teachers° Eastern Michigan University is conducting

a research study to determine if this method of certification

might be effectively used in Michigan to help decrease the

critical shortage of trade and industrial teachers. Before

a competency examination can be developed, we must know what

other states are doing in regard to this method. As a vo-

cational educator, your opinions and answers are greatly

needed for consideration in establishing some basis for judg-
ing the value and possible use of competency examinations.

All replies will be treated in a professional manner and will

be used only for research purposes.
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Your thoughtful consideration in this important profes-

sional manner will be sincerely appreciated. We will be pleased

to supply you with the results of our project at your request.

Thank you,

Sincerely,

H. C. Kazanas
Assistant Professor
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This letter was used to communicate with those State

Directors who replied to this research project that their

State Plans for Vocational Education were presently not avail-

able. This letter also asked each director to give his assist-

ance by completing and returning the attached questionnaire.

LETTER 4

Dear Sir:

In August, a request was sent to you asking for a copy

of your present state plan for vocational education. I have

received your reply and I would like to thank you for your

immediate response and cooperation. I am sorry your state

plan is not available. However, if your state has any writ-

ten information concerning procedures and requirements for

certifying trade and industrial teachers, I would greatly

appreciate your sending me this information.

I also wish to ask for your help and cooperation by

having you complete the attached questionnaire and return-

ing it at your earliest convenience.

Some states have been using competency (or trade) exami-

nations as a means of certifying trade and industrial education

teachers. Eastern Michigan University is conducting a research

study to determine if this method of certification might be

effectively used in Michigan to help decrease the critical

shortage of trade and industrial teachers. Before a competency

examination can be developed, we must know what other states

are doing in regard to this method. As a vocational educator,

your opinions and answers are greatly needed for consideration

in establishing some basis for judging the value and possible

use of competency examinations. All replies will be treated

in a professional manner and will be used only for research

purposes.
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Your thoughtful consideration in this important profes-

sional matter will be sincerely appreciated. We will be pleased

to supply you with the results of our project at your request.

Thank you.

Sincerely,

H. C. Kazanas
Assistant Professor
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This letter was sent to those State Directors who did

not reply to the original letter requesting a copy of the

State Plan for Vocational Education. This letter also asked

each director to give his assistance by completing and return-

ing the attached questionnaire.

LETTER 5

Dear Sir:

In August, a request was sent to you asking for a copy

of your present state plan for vocational education. I have

not received this state plan and find that I am in urgent

need of your assistance in obtaining it. The content of

this plan, particularly the section dealing with the pro-

cedures and requirements of certification of trade and indus-

trial teachers, is vital to this research study.

I also wish to ask for your help and cooperation by

having you complete the attached questionnaire and return

it at your earliest convenience.

Some states have been using competency (or trade) exami-

nations as a means of certifying trade and industrial edu-

cation teachers. Eastern Michigan University is conducting

a research study to determine if this method of certification

might be effectively used in Michigan to help decrease the

critical shortage of trade and industrial teachers. Before

a competency examination can be developed, we must know what

other states are doing in regard to this method. As a vo-

cational educator, your opinions and answers are greatly needed

for consideration in establishing some basis for judging the

value and possible use of competency examinations. All replies

will be treated in a professional manner and will be used

only for research purposes.
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Your thoughtful consideration in this important profes-

sional matter will be sincerely appreciated. We will be

pleased to supply you with the results of our project at

your request. Thank you.

Sincerely,

H. C. Kazanas
Assistant Professor
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This letter was sent to those State Directors who did

not return the completed questionnaire.

LETTER 6

Dear Sir:

Last month, a questionnaire was sent to you asking for

information concerning the use of competency examinations

in your state. Your opinions concerning the use of competency

examinations were also desired. This questionnaire was sent

to all State Directors of Vocational Education.

I have not received this information from you and ur-

gently request your assistance in obtaining it. Your thought-

ful consideration will be sincerely appreciated. If you

have recently completed and returned the questionnaire,

please disregard this request.

Sincerely,

H. C. Kazanas
Assistant Professor



This letter was sent to those State Directors who did

return the completed questionnaire and did indicate that

their state used competency examinations, but that they had

not been standardized. This letter was a request to deter-

mine how a copy of these 3xaminations might be obtained to

review for this study.

LETTER 7

Dear Sir:

I have received from you the completed questionnaire

concerning competency examinations and want to thank you for

your assistance and responses. However, I must ask for your

assistance once again.

Your responses in the questionnaire showed that your

state uses competency tests, but that they have not been

standardized. However, even though they have not been stand-

ardized, their design and content will be very valuable

to our research study. I would greatly appreciate your

sending me a copy of the competency tests presently being

used in your state in the areas of automotive trade , con-

struction trades, cooking, drafting, electricity, electronics,

machine trades, printing, welding and refrigeration and air

conditioning.

If these examinations are not available to you, please

indicate how a copy may be obtained. I will accept full

responsibility to see that these tests are treated in a

confidential professional manner, kept secure, and used for

research purposes only. The tests will be returned when you

so desire.

Thank you for any assistance you are able to give, and

I again stress the importance of obtaining a copy of these

competency examinations.

Sincerely,

H. C. Kazanas
Assistant Professor
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This letter was sent to those State Directors who did

return the completed questionnaire and did indicate that

their state used competency examinations, but that the

rating criteria were still under development.

LETTER 8

Dear Sir:

I have received from you the completed questionnair0

concerning competency examinations and want to thank you for

your assistance and responses. However, I must ask for your

assistance once again.

Your respon,6 in the questionnaire showed that your

state has standardized competency tests with rating criteria

under development. Whether or not the internal validity of

these tests has been determined, their content and design

will be very valuable to our research study. I would greatly

appreciate your sending me a copy of the competency examin-

ations presently being used in your state in the areas of

automotive trades, construction trades, cooking, drafting,

electricity, electronics, machine trades, printing, welding,

and refrigeration and air conditioning.

If these examinations are not available to you please

indicate how a copy may be obtained. I will accept full

responsibility to see that these tests are treated in a

confidential professional manner, kept secure, and used for

research purposes only. The examination will be returned

when you so desire.

Thank you for any assistance you are able to give, and

I again stress the importance of obtaining a copy of these

competency tests.

Sincerely,

H, C. Kazanas
Assistant Professor
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This letter was sent to two Vocational educators and
two industrialists asking that they serve on an evaluation

commitzee to evaluate tie trade analyLis and trade examination
for a specific area.

LETTER 9

Dear Sir:

Eastern Michigan University requested and was delegated

the responsibility from the State of Michigan to develop an

experimental project to determine more effective vocational

teacher certification procedures in Michigan. Special emphasis
is being placed on a new approach in certification concerning

the use of competency examinations.

Machine trades is one vocational area in which competency

examinations (both written and performance) are now being
developed. However, before these examinations may actually
be used, they must be evaluated by several individuals who are
experts in this area. You have been selected as an expert
to serve on an advisory committee which will evaluate the items
on this examination. The evaluation will consist of reviewing
the examinations at your convenience, and then assembling as
an advisory group to debate, discard or add various questions
in these examinations.

The names of the members of this advisory committee will
be included in the final report to the Michigan State Board
of Control for Vocational Education. Your thoughtful consider-
ation in this matter is of utmost importance to our profession.
I sincerely hope you will be one of the individuals accepting

this advisory responsibility.

Enclosed you will find a self-addressed reply card. I

would greatly appreciate it if you would check your answer
and mail this card as soon as possible. Thank you.

Sincerely,

H. C. Kazanas
Assistant Professor
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The letter below was used to correspond with the members

of the evaluating committee for each trade area. Enclosed was
a copy of the trade analysis and of the written examination
questions to be evaluated

LETTER 10

Dear Si rg

Your answer card was received and I am pleased to hear
that you are willing to serve as a member of this advisory
committee°

The automotive test has now been tentatively developed and
a copy is enclosed with this letter, It is important that this
test be kept secure and confidential. Also enclosed is an
analysis of the automotive trade which includes an approximate
percentage of questions for each major areao

It will be first necessary for each committee member to
evaluate the automotive area analysis, deciding if the proper
emphasis has been put on each major areao Next, all questions
on the test should be evaluated as to their content and depth.
It is not necessary to evaluate the design or length of the test.

Also to be included is the performance test which will
be limited to four hours° When the committee meets, it will
be necessary for, each committee member to make recommendations
concerning the most common experiences which vocational auto-
motive teachers should be capable of performing°

After each member has evaluated the test questions and
the analysis, the committee will assemble and decide upon
necessary changes to be made° It is hoped that a convenient
time may be arra.:ed for all committee members,to meet on
Eastern Michigan University's campus about one week after they
have received the testo The members will be notified as to the
time and exact place of the meeting°

Please indicate on the enclosed card the times that you are
usually available and the time(s) that you would prefer to have
this meeting, Thank you,

Sincerely,
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