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To determine if the Convergence Planning Technique, -

designed to identify research components and organize them in a
logical manner on a matrix for analysis, could be applied to
vocational education problems in Wisconsin, questionnaires composed
of problems identified through literature reviews and interviews were
distributed to vocational, technical and adult education
administrators and board members and the project's steering

commi ttee. Data obtained were used in the construction of a matrix
which when analyzed revealed five phases necessary to constitute a

suitable research design. These phases are: (1)

identification and

analysis of nceds, (2) development of systems designs, (3) specified
sub-systems research, (4) procedures for ‘integrating sub-systems with
the existing system, and (5) evaluation. It was concluded that the
Convergence Technique could be employed in vocational research

planning. (SN)
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Chapter 1
THE CONVERGENCE PROJECT: PROBLEM AND OBJECTIVES

Summary

This project was undertaken to determine if the Convergence Technique
could be applied to vocational education problems in Wiszonsin to obtain
a valid research plan. The Convergence Technique was designed to provide
a flexible planning system for research. It provides a process for ident-
ifying the components of a research program and ordering them in a logical
series of planning units which progress from general to very specific.
Research activities are based on the logic or organization of the substan-
tive area to be investigated. The research plan is graphically depicted in
a matrix containing thiee major flows of activities and resources:
(1) research; (2) information; and (3) resources. The three flows are
correlated in the research matrix.

Vocational educators were interviewed to determine critical problems
in vocational education in Wisconsin. R.C.U. reports and additional
literature were reviewed to isolate more potential problems. These
problems were edited and used to construct the Research Problems Survey
Form. This instrument was sent to administrators in Wisconsin vocational -
technical schools; LVEC's; Wisconsin Board of Vocational, Technical and
Adult Education staff members; selected Department of Public Instruction
staff members, and Steering Committee members.

Major problems identified at the secondary school level related to
developing career education programs and related instructional materials,
designing effective vocational counseling programs, and identifying valid
career decision-making procedures. In the post-secondaty VTAE system,
emphasis was given to research focused on techniques for determining the
need for vocational programs; program, student and staff evaluation;
identifying the cost/effectiveness of programs; and developing effective
career education programs.

The results of the survey were used in constructing a research
matrix. This matrix was developed by a committee comprised of representa-
tives from the VTAE system, LVEC's, DPI and R.C.U. The matrix was reviewed
and revised by the project's Steering Committee.

Five major phases were identified for the research matrix. The
first phase is concerned with the identification and analysis of needs.
Phase 11 focuses on the design of the systems required to attain the major
goal of improved vocational education. Phase III1 specified research on
sub-systems. Research procedures for implementing and integrating new
sub-systems with the existing system are included in Phase IV, The last
phase is concerned with evaluation.




Introduction

Since the passage of the Vocational Education Act of 1963, a signifi--
cant amount of money has been available for vocational education research.
During this time, many important research programs and projects have becn
undertaken. Unfortunately, during this period of years, there have nlso
been a number of false starts, changes in direction, and budget problems.
Goals and priorities have changed in the U.S. Office of Educatica as new
personnel occupied decision-making positions and nev administrations have
taken office. Late passage of budgets ard variaticas in the amounts
appropriated for research from ycar to year have raised additiomnal problems
for researchers. 1In addition, vocational education has iackeu a large
cadre of experienced researchers.

As a result of these experiences it has become apparent that there is
a definite need for continuity and stability in the vocational education
research environment. Also, the need for larger scale research efforts has
become more apparent. The individual researcher working on a problem
limited to his resources and those of his local administrative urit usually
does not arrive at the solutions needed for contemporary problems. Morcnver,
the various topics pursued by individual investigators are typically
unrelated. Thus, although a project may be successfully ccmpleted, the -~
findings often have few applications beyond the boundaries of the education-
al institution in which the problem was studied.

. An effective research program requires continuity and additivity.
Research goals and priorities must have sufficient clarity and stability to
stimulate valid research efforts and insure that projects are completed,
replicated, and utilized as building blocks in larger scale research efforts.
Successive research studies must build upon the successes and failures of
prior studies, and the results of projects in progress at the same time
should complement and supplement each other as well as being directed at
critical problems. A well planned, coordinated program of vocational
education research would be considerably more productive than present
planning systems.

Another aspect of the research system which needs attention is the
degree to which available research competencies are effectively utilized.
The Vocational and Technical Education System in Wisconsin has a number
of competent researchers with an intimate knowledge of the problems faced
by vocational educators. Another source of researchers is the faculty of
the University of Wisconsin System. For example, within the faculty at
the University of Wisconsin - Stout resides one of the largest groups of
professors found in any university in the United States which is dedicated
to the training of vocational and technical education personnel. It woui:.
appear that vocational education in Wisconsin has a numbe: of profession.t
personnel who could serve as senior researchers.

!
Another source of potential researchers is the graduate students
enrolled in programs leading to degrees reclated to vocational education. |

1.2
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Thes: scudents provide two valuable resources. First, each vsaally has to
comi:lete a research activity of some type ir order to attain his advanced
degree. Dy the past, graduate research theses, Plan B papers and
dissertations have had varied impacts depending upon the topics invesvigated,
Morcover, each of the studies has tended to have slight, if any, relation-
ship to other graduate research carried out. As a result, these studies,

-even if done skilliully, usually do not have significant impact on the

problens faced by vocational educatien or education in general. Fre-
quently this lack of impact is a source of discouragement to a graduate
student researcher and causes him to question the value of research. Secc-
ond, graduate students are potiéntial staff members in vocational and
technical education programs in Wisconsin. Development of valid research
skills in graduate programs and relevant research experiernces which lead
to an increased interest in research will help to increase the number of
vocational personnel who are capable and interested in doing research.

A large number of vocational education research projects are under-
taken in Wisconsin each year. It would appear that these research effoits
could be more productive and efficient if they could be integrated in a
master research plan. 1In addition, the availability of such a plan would
aid in programming graduate research efforts, thus resulting in more _
effective research training in graduate student programs. As a Yesult, - .
increased resource of personnel competent to become imvoived in the research
process would be availabie to vocational education in Wisconsin. The '
Convergence Planning Technique developed for large scale medical research
programs provides a planning techriique which could resolve these needs.

Problem
This study was concerned with determining if the CTonvergence Planning

Technique could be applied to vocational education profiiiis in Wisconsin
to obtain a valid research plan.

Objectives

The following objectives guided this study:

1. f”&nt{fy the major problems faced by vecational education in
Wisconsin.

2. Determine the overall goal(s) for a convergence plan for vocational
research in Wisconsin.

3. Identify the relationships between the overall goal, the problcms
and the magnitude of the research problems identified.

4. Construct the Convergence Research Plan.
a. Identify the research logic.

1.3




b. 1dentify the research flows.

(1) Specify the linear research array including the phases.
steps and projects within it.

(2) Outline the concurrent research array.
(3) Outline the supplementary research array.

€. Identify the information flow in the convergence plan,
especially the communications between the institutions
involved in the plan.

d. Identify resources needed to implement the olan.

e. Establish suggested research priorities on the basis of the
plar.

5. Determine the possibility of implementing the convergence plan.

6. Identify how various institutions can utilize the Convergence
Research Plan.

Framework for the Study

A variety of network planning techniques have been developed to aid
in identifying the activities and sequences of activities required to com-
plete a product or project. Critical path analysis and PERT are two
examples of more than a score of similar techniques developed in industry.
These techniques have proved to be very useful in industry for identifying
the logical relationships among the activities and the critical sequence of
events. Network analysis and planning have also been widely applied in
educational research; however, they have not proved to be as useful in
this field as in industry. Network analysis techniques require well-
defined activities that can be placed in a logical sequence and carried to
completion if sufficient effort is expended. Research frequently involves
many unknown or partially defined variables and thus is not totally
amenable to network analysis and planning. (This is not meant to infer
that network analysis techniques have no applications in research projects.
They may be very useful in planning the activities required to complete a
specific portion of a larger research project.)

The Convergence Technique was designed to provide a more flexible
planning system for research. It was first used in medical research but
it has since been applied to education research (Carrese and Baker, 1967;
Gephart, 1970). Three general criteria were utilized in developing the
Convergence Technique: (1) a logic inherent to the substitive area to be
studied must be the basis for planning the general research program, the
sub-programs and the specific research activities encompassed in it
(2) since every event in research cannot be known beforehand, allowances

1.4
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for this tentativeness are necessary; and (3) time specifications for re-
search activities must take into account the fact that research achievements
often cannot be scheduled to specific deadlines, thus thare is need for
flexibility and continuous review of the progress of various research
activities rather than immutable deadlines. The Convergence Technique is
a process for identifying the components of a major research program and
ordering them in a series of planning units which move from general to
very specific. The result is a matrix which represents in graphic form a
coordinated series of research projects and programs which are also
identified with the information and resource requirements needed to
initiate and carry them out.

Figure 1 presents an example of the convergence matrix in outline
form. The matrix has been partially completed to illustrate each of the
components of the plan and to define the linear research array. This
matrix was developed to illustrate the Convergence Technique and was not
intended to be utilized for research planning without further deveclopment.
(The research matrix developed in this project is given in Chapter 3.)
Figure 1 depicts the three major flows of coordinated activities in a
convergence plan: (I) research, (II) information, and (III) resources. In
this example the goal was the use of functional tests to assess teaching
competencies. The data needed to assess the progress of individual pro-
jects to determine the overlaps and gaps in research activities, and
manage the overall research program are provided by the information
flow (II). The resource flow (III) identifies the personnel, materials,
equipment and facilities, and costs associated with each step. When these
resources cannot be provided in the total research program modifications
have to be made in the research flow. In other words, research activities
have to be scheduled on the basis of resources available. .

Within the research flow are three separate sub-flows of research
activities: (1) linear array, (2) concurrent array, and (3) supplementary
array. The linear array defines the main research efforts which are
critical to achieving the goal or goals of the total research program. 1In
the example given in Figure 1, the linear array contains the objectives
for applied research projects essential to the development ‘and utilization
of the competency tests. The linear array is further sub-divided in
hierarchical order into phases, steps, and projects. Tach phase defines a
broad area of research related to the overall program goals. The order of
the phases provides a logical sequence of activities and is based upon the
general research logic involved in test development. Within each phase
more specific areas of research are defined and identified as steps. Note,
for example, in phase one in Figure 1 the first step is based on concep-
tualizing the role of the teacher. Further definition of research
activities takes place through the identification of research projects
within each step. For instance, several research projects would probably
be developed to identify the role of the teacher. Projects investigating
the role of the teacher in a differentiated staffing plan, in mediated
instruction, individualized instruction, and more traditional instructional
systems could be initiated.

1.5
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Since several projects are typically undertaken to attain the ob-
jective established for a specific step, the convergence plan provides a
varicty of opportunities for individual rescarchers to undertake projects.
Moveover, in many instuances there will be Lhe need to replicate studies
under varying conditions, thus a number of districts and schools can be-
come involved in the research projects associated with a given step in the
convergence plan. The Convergence Technique not only allows for a wide-
scale participation in research but it provides a basis for coordinating
the activities for researchers studying the samec or similar problems in
scveral institutions. For example, within the first step in Figure 1,
rescarch night be carried out in vocational-technical schocls, seccondary
school systems, CESA's, state-level agencies, and universities. A con-
vergence plan would provide an opportunity to exchange ideas and informa-
tion and pool the efforts of these researchers.

A basic concept in the Convergence Technique is to focus research
activities on the end goal or goals of a specific research program. The
process of developing a convergence plan, however, moves from these gencral
goals to somewhat more homogeneous groupings of research activities, which
are entitled phases, into steps which are even more specifically defined
areas of ‘research activity. 1In order to attain the goals set for cach
step, specific research projects are undertaken. In summary, the process
is one of differentiating the research activities required to attain the
goals of a research program into more specific objectives through the use
of phases, steps and projects which are logically sequenced and hierarchi-
cally ordered on the basis of research logic associated with the discipline
investigated. By using this process the researcher is able to logically
define and plan specific research projects which are related to larger
program goals. The use of phases, steps and projects organizes the
information in the research plan in a manner which does not exceed the in-
formation processing capabilities of the human mind. [George Miller has
suggested that man's immediate memory span and ability to make comparative
judgments is limited to 742 dimensions or catagories (1956)). Application
of the Convergence Technique provides relatively few phases to be inter-
rclated and compared. Within the phases the researcher can interrelate the
steps. And finally, within a step a set of projects undertaken to attain
a common goal can be more easily correlated than in a situation where
several hundred research projects might be on-going and somewhat loosely
related to the overall goal established for the convergence plan. 1In
other words, research carried out in vocational education has been
concerned with improving the quality and delivery of vocational education
to the citizens of Wisconsin. However, the task of interrelating these
various projects is extremely difficult without some method for organizing
them in related research areas.

Research activities and projects that are not considered critical to
the achicvement of the goals of the total research program arc listed in |
the concurrcent and supplementary arrays. However, if time and resources
permit, successful completion of these projects will produce valuable in-
puts for the linear array. Since the linear array is basic to the re-
search program, its sequence and structure (logic) directs the scquence oi

1.7
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activities in the concurrent arrav. TProjects in the supplementary arrav
entail longer-term and higher-risk activities than those in the concurrent
array vhich are more directly correlated with projects in the lincar mrrav,
The objectives listed in the concurrent and linear arrays and Figure |
reflect these conditions.

When a convergence plan is designed no consideration is given to
existing research findings or projects underway. After the plan has been
logically structured, existing rescarch studies are identified and noted on
the plan. It is very possible that a step or phase may require little if
any additional research. In other words, the goals of the step can be
accomplished by utilizing the results of prior studies. For cxample, the
work of Spanbauer (1972) at Fox Valley Technical Institute might provide a1l
or part of the task analysis data needed for step two in phase 1 of the
convergence plan given in Figure 1. ‘

After the research arrays have been developed, the information flow
can be designed. The function of the information flow is to provide in-
formation for the management of the overall research program, major
decisions that must be made in relation to the progress of research
activities, and interchange of ideas between researchers working on relat .:!
projects. The information generated will also provide the bhasis for
communiqués concerned with the progress of research and research results
which can be distributed to vocational educators.

The last major {low in the convergence plan is termed ''resources".
This flow is devcloped after the research and information flows have been
identified. As noted in Figure 1 this flow identifies the personnel,
facilities and cquipment, materials, and money required to accomplish the
objectives established in the linear array. The rescurces flow is divided
into the same steps as the linear array. Detailed development of this [low
will be dependent upon complete identification of the projects to bhe
carried out in each step and phase of the convergence plan. Thus, it mav
not be possible to completely identify all of the elements of this flow
when the convergence plan is first developed. The attempt to define this
flow, however, should identify potential areas of n-~id in terms of personne!
and other resources.

Although the Convergence Technique structures an integrated rcsearch
program, there is still considerable opportunity for the individual rc-
searcher and groups of researchers to select and initiate projects of
interest to them. The projects within the steps allow [lexibility of
approach and the concurrent and supplementary arrays provide even preatcr
latitude for the selection of a research problem and research methodology.

Convergence planning is heuristic in that it suggests areas to stud::
and provides the general framework for these studies. Also the conver-
genee plan permits the researcher to see the relevance of his research., it
is cnvisioned that these two characteristics of the Convergence Technique

will cencourage graduate students to investigate valid and critical problens.

1.8
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causc their research activities to be more relevant, and bring the sum
total of their research activities to bear on large and significant pro-
blems in vocational ecducation. Similar effects should be noted in the
VTAE system as individual researchers arc able to identify the relationship
of their project to other ongoing research projects in the system and
vocational education.

Vocational educators can use the convergence plan to assist in defining
their research problems, aid in identifying related research and help in
planning their studies. University staff members may want to investigate
specific problems identified in the convergence plan. 1Ir addition, they
will be called upon to review, summarize and integrate the research findings
of graduate students. Also, they will probably be the prime authors of the
theoretical research required in the plan. Another area in which they may
wish to become involved is in the research identified in the concurrent
and supplementary arrays.
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Chapter 2

PROCEDURES USED IN DEVELOPING THE RESFARCH MATRIX

Introduction

Two committees, Director's Research Committee and Steering Committee,
provided suggestions for the general conduct of this study. These committees
also reviewed the results of the Research Problems Survey and the Steering
Committee reviewed the kesearch Matrix. The Matrix Committee helped deveiop

the Research Matrix. Ensuing pages describe the work of these committecs
and the development of the problems survey.

Committees

Director's Research Committee

The Director's Research Committee was asked to react to the objectives
and activities identified in the Convergence Research Project Proposal in
October, 1971. Committee members made several suggestions stressing the
need for the involvement of VTAE district personnel in identifying the
problems and noting the importance of having the Research Coordinating Unit
(RCU) manage the Convergence Research Plan which would result from the
study. Several questions were raised in regard to the interface between a
Convergence Plan that might be developed and local research activities. It
was emphasized that the Convergence Technique would appear to provide a
framework within whicn individual projects could be carried out at the
district level much the same as in the past. The value of the Research Hat-i:
would be the ability to correlate and plan related studies in order to attack
larger problems and provide a basis for greater generalization of research
results. At the close of the discussion, the committee asked that it be Lept
informed of progress of the study and be involved when appropriate,

Late in March, 1972, the director of the Convergence Project met with
a sub-committee of the Director's Research Committee to assist in the process
of identifying research priorities to be recommended to the VTAE Director's
Commirtee. At this meeting, a summary of the responses from the VTAE systen
was used in the determination of the most critical problems faced by the VTA*
system in Wisconsin. A computer analysis of the magnitude of each problem
included in the survey form was made available for the sub-committee members.
The print-out also contained a summary of the research priorities identified
by the responders. (A copy of the research instrument is reproduced in
Appendix C and the summaries of the information collected are given in
Appendix D.) On the basis of the results of the survey, research priorities
were established and distributed for review by the complete committee. [t
April, the Director's Research Committee reviewed and discussed the report
of the sub-committee. With the exception of some editorial changes, the
recommendations for research priorities were approved by the resecarch comnit-
tee. Later the Director's Committee approved the priorities recommended by

18




the Director's Research Committee. These priorities were used by the
Wisconsin Board for Vocational, Technical and Adult Education during the
1972-73 year.

A Steering Committee was established to assist the project in iden-
tifying research problems and priorities, developing the instrumentation,
constructing the research design, and reviewing the finzl research matrix.
Members of the committee were identified by Mr. Roland Krogstad, Research
Consultant WBVTAE, and the Director of the Convergence Research Project.
(A list of the committee members is given in Appendix A.) Members of the
committee represented agencies concerned with one or more aspects of voca-
tional education.

The first meeting of the Steering Committee was held on October 29,
1971, in the WBVTAE Office Conference Room. This meeting opened with a
review of the project proposal. Next, the convergence technique was
described and discussed. After the convergence technique had been explainad,
the buzz session technique was utilized to identify research problems relatcd

to vocational education. More than 50 problems were identified during this
session.

The last part of the meeting was devoted to specifying the relationships
between the research problems identified. Tentative research phases were
established for the problems to further illustrate the Convergence Technique.
At the conclusion of the meeting, the participants indicated a willingness
to continue serving on the Steering Committee and assisting the project
through the identification of problems and resources.

The second meeting of the Steering Committee was held on May 23, 1972,
At this meeting, the research matrix developed by the Matrix Committee was
reviewed and criticized. (A copy of the agenda for the May 23 meeting is
reproduced in Appendix E.) Several modifications in the research logic '
diagram and research matrix were suggested by the Steering Committee. The
research logic diagram and research matrix which appear in this report
include the modifications suggested by the Steering Committee. The members:
of the Steering Committee also made a number of valuabie suggestions related
to disseminating the results of this project and utilizing them in ongoing
research programs. These suggestions will be discussed in more detail in
the next chapter. At the conclusions of the meeting, the members agreed

that they would like to remain on the Steering Committee and meet again during
the next year.

Matrix Generation Committee

Members of the Matrix Committee were selected to represent VTAE schouls,
Research Coordinating Unit (RCU), Department of Public Instruction, LVEC's
and the yniversity system. (The members of this committee are listed in
Appendix B.) This committee met on the campus of the University of Wisconsin -
Stout on April 18, 19, and 20, 1972. After a review of the Convergence
Technique, the committee members were introduced to the results of the
Research ProblepsSurvey. The remainder of the first morning was spent

2.2
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analyzing these results.
. Mehar Arora, Systems Anal
Management at Stout,

In the afternoon the committee, with the help of
yst Specialist from the Department of Industrial
developed a resear:h logic diagram for vocational
education. The initial step in developing this logic diagram was identifi-
cation of the overall goal for the Convergence Research Plan. The goal
identified was to improve the quality of vocational, technical and adult
education programs to better meet the needs of citizens of Wisconsin.

After the research logic had been establi
turned their attention to development of the linear research array in the
Convergence Matrix. Most of the remaining two days were devoted to this
task. FEach committee member picked a subsystem from the research logic
system and analyzed it into phases, steps, and projects. As projects were
identified, vhey were noted on 4" x 6" cards and placed in appropriate
Sequencc on a large convergence chart mounted on the walls of the conference
room. After all of the phases and steps had been idertified, the relation-
ships between them were studied. The sequence of research activities was
adjusted on the basis of this review. After the meeting had adjourned on
April 20, the project director spent approximately one week synthesizing
the work of the committee members. The results of the efforts of the

committee and the synthesis is presented in the research matrix reproduced
in Chapter 3. :

shed, members of the committec

Before concluding the matrix material, the members of the committee
discussed the information and resources flows. Much of the discussion was
given to the flow of information related to research problems and projects.
Committee members concurred that the RCU should be the central agency dissem-
inating information of research on problems related to vocational education
in Wisconsin. It was noted that the responses to the Research Problems
Survey will provide information on individuals concerned with specific
research problems. This will help in communications and will also identify
resource people for various projects. Committee members felt that final
determination of the resources flow will have to be based upon specific

projects proposed within steps in the research matrix, and that they should
not attempt to do this.

Identification of Research Problems

The Director of the Convergence Project met with the
for instructional services and the assistant directors for
plaaning in the VTAE districts in Wisconsin. At each meeting, the VTAE
adzinistrators were asked to identify the major problems with which they
were faced. These meetings were conducted during November and December,

1971, and January and February, 1972. Approximately one-half day was spent
at each of the vocational-technical schools.

assistant directors
research and

During the course of the project, the director

Center for Vocational, Technical and Adult Education.
were contacted through the Center.

had an opportunity to identify a num

also worked with the
A number of LVEC's

During these meetings, the researcher

ber of problems of concern to the LVEC.
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During the initial phase of the project, it had becen planned that the director
would meet with the LVEC's during their winter meeting in Wisconsin Dells.
However, this meeting had to be cancelled by DPI because of a conflict.

bDuring the time the project director was mecting with VTAE personncl
and LVEC's the project research assistant was reviewing RCU quarterly recports,
WBVTAE problems lists, research reports, and journal articles to derive addi~
tional rescarch problems. Each problem encountered was placed on a tab card.
The project rescarch assistant also processed the results of the interviews
conducted by the project director and placed the problems identified on tab

s cards. Approximately two thousand problem statements were accumulated through
this process.

Development of the Survey Instrumeat

The problem statements generated through the review of literature and
meetings with vocational educators were used to develop the survey instrument.
The cards were first sorted into piles of identical problem statements. For
example, a number of identical problem statements were recorded for the rew!
to obtain valid job market data. All of these statements were replaced in
one pile or category. After all of the identical statements had been iden-
tified, the problems were reviewed to determine more homogeneous problem
areas encompassing sub-sets of several similar problems. As a result of
this process, sixteen problem areas were established.

Problem statements were developed for the sixteen problem areas. Nex®
a representative sample of specific research problems was selected for each
of the problem areas. In order to keep the instrument tc a practical 1lengtl:, .
an attempt was made to present as few statements as possitle for each problcnm !
area and still maintain a representative sample. Approximately five blank !
spaces were provided in each problem area so the responder could identify
additional problems of concern to him. This allowed the resea:icher to .den- i
tify problems which had not been included in the original list and guarded {
against the omission of one or more critical problems during tl.e process of
developing the survey instrument.

Two response continuums were established for each item in the survey
instrument. On the first, the responder was asked to identify the magnitude N
of the problem in his district, school or unit. Values on this scale rangoed :
from 1, "Problem Does Not Occur", to 7, "Very Critical Problem. Very criticai :
problens were defined as those which had significant impact on meeting the
objectives of the vocatinnal programs in the responder's district or schcol. ;
The instructions directed “he responder to use a rating of "7" for the four i
or five most critical problems in his educational agency. Responders wer : ‘
also asked to identify when research was necded on these problems. Threc
response categories were provided. Responses werc (1) within onc year,
(2) between one to five years, and (3) six years and over. (A copy of the
survey instrument has been reproduced in Appendiz £.) These two respon:c
continuums were used to identify the magnitude ard the suggestad priority ?
for rescarch for cach problem. No doubt there is considerable overlap :
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between these two sets of responses; however, the magnitude readings
provide a basis for including the problem area in the Convergence Matrix
and the priority ratings suggest when research should b»e initiated.

The original draft copy of the survey instrument was piloted with
instructional services, research and planning, Steering Committee, and
WBVTAE staff members. As a result of their comments, the original responsc
continuum for magnitude was increased from 5 to 7. Since the problems had
already been screened and had importance to vocational education, a continuum
of 5 was not large enough. Very few responses were received below a moderatc
level (3) of importance. Thus, with a scale of 5 the responder could only
choose from 3, 4, and 5 in most instances. Increasing the scale to 7 added
another response position beyond "moderate."” Responses on the final survey
indicated the 1 to 7 scale worked effectively. After piloting the instrument,
revisions were made and the instrument was reproduced.

Fopulations Surveyed

Several groups involved with vocational education in Wisconsin werc
included in the problems survey for the Convergence Praject. An attenpt
was made to include vocational educators with special knowledge and
acquaintance with the problems of vocational education.

The following groups were included in the survey:

1. VTAE System

1.1 Directors of each of the vocational-technical districts

1.2 Assistant directors for instructional. services in VTAE
districts

1.3 Assistant directors for research and planning in VTAE
districts

1.4 Assistant directors for student services in VTAE districtsz
1.5 Members of WBVTAE staff

2. Secondary System
1.1 All local vocational education coordinators

1.2 Members of the Career and Manpower Development Departmeni
at DPI

3. Steering Committee

R




Chapter 3

DEVELOPING THE CONVERGENCE RESEARCH PLAN

B Survey Results

As noted in the previous chapter, the research problems survey instru-
ment was developed on the basis of iaterviews conducted with vocational
educators and a review of literature concerned with problems in vocational
g education. The firsit draft of the instrument was piloted and revised
i before being reproduced in final form. The survey was mailed in February,
1972. Responses to the initial mailing were excellent. A follow-up

. letter was mailed to non-responders approximately two weeks after the
initial mailing.

Response Rates

Table 1 presents the response rates for each of the populations
surveyed. More than 80 percent of the survey forms mailed to the VTAE
;' System were completed and returned. The directors'returns are lower than
v the other populations surveyed within the VTAE System. However, several
of the directors noted that they were asking their research and planning
. administrator to complete tiie survey form for them. 7Thus, the percentage
i of response for the directors underestimates their infut to the survey.

Returns from the secondary system ran slightly lcwer. However, the
LVEC group is considerably larger than any of the other populations
surveyed, and the project did not have the number of direct contacts with
them it had with the VTAE personnel. Thus, the 68 percent response rate
? reflects a good response rate from this population.

bonmcaae @

Since the summaries of responses to the survey were done in May,
the project has received some additional returns. (See Appendix D for
the summaries.) The one instructional services administrator who had
not returned a form as of the time of the summary, returned his form.
One additional student services person has also completed and returned
his form. 1In addition, five more LYVEC's returned their form. Decause
of the time required to reprocess the summary tables on the computer and
the fact that one or two returns would have slight effect on the summary
statistics, the decision was made not to rerun the summaries. These
rcturns will be keypunched and placed with the rest of the cards for use
in the information retrieval system.

[Y—

| VSV )

Validity

Information collected on the survey form appeared to be valid. A
concerted attempt was made in the process of collecting ard stating the
problums to make the form content valid. Data collected through dis-
cussions with VTAE administrators indicated that three basic problem
. areas of concern were (l) determining the need for vocational - technical
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Table 1

Response Rates to Vocational Research Problems Survey

Population N Percent Return

VTAE System

Directors 17 59
Instructional Services 17 94
Research & Planning 17 100
Student Services 17 82
WBVTAE Staff 15 80

Secondary System

LVEC's 154 68
DPI Staff 10 60
Steering Committee 13 62

programs, (2) developing programs for students with special needs, and ;
(3) program evaluation. Responses on the survey instrument revealed '
the same areas of emphasis.

Another check on the validity of the data collected was through
its use in determining the priorities established for research in the
VTAE System during the 1972-73 year. A sub-committee of the Director's
Research Committee reviewed the summary of responses from the VTAE System
and on this basis suggested a list of research priorities for the coming
year. This list was passed with some editorial changes by the Director's
Research Committee and was later approved by the Director's Committee.
From evidence collected by the project it would appear that the problems
included in the survey instrument were valid.

Reliability

The length of the survey has caused some concern for the reliability
of the responses to the instrument. A review of the medians for each of
the problems in the survey instrument revealed no response pattern which
would indicate that the responders were not reacting to each of the

3.2
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problem statements. In other words, there was no consistent decline or
increase in the medians in the middle and latter part of the instrument.
: In fact, the responsc patterns varied throughout the survey instrument and
; the problems identified as having the largest magnitude came from various
segments of the instrument.

Another check on the reliability of the responses is the correlation
between items concerned with problems in the same or similar areas. It
would be expected that the correlations between these items would be
positive and statistically significant. Table 2 prescnts the correlations
for the responses of the research and planning administ-ators to selected
items in the research problems survey instrument. All of the correlations
are positive and statistically significant, thus suggesting a consistent
pattern of response to the items.

? Table 2

R LI

Correlations between Selected Items for the Responses
of VTAE Research and Planning Administrators

: Content of Items

Items Correlated First Second r
f 1 12 Need for V-T programs Ident. appropriate programs
: for school 72
I 1 14 Need for V-T programs Determining feasibility of
3 a program .87
1- 13 20 Selecting relevant Providing relevant general
i content education 67
- 58 87 Assessing relationship Developing programs that
! of student charact. to meet the need of the
: success in occupation- handicapped .76

al programs

i 58 162 Assessing relationship Developing a tank of
of student charact. to information for planning
success in occupation- decision-making .76

| RN

al programs

- Major Problem Areas and Problems

- Each recipient of a survey instrument was asked to rate the problem
h ! area and problems based on his assessment of the magnitude of tlie problurms
in his district, school or unit. Responses to the survey were surmarized by

b
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population. Medians and interquartile ranges were computed for the
responses by each population on each item on the survey. The median re-
flects the typical level of response to a given problem. The inter-
quartile range provides an indicator of the level of agreement in each sct
of responses. (The inter-quartile range indicates the number of score
intervals required to band the center 50 percent of the responses.) The
medians can be used in two ways in analyzing the survey responses. TFirst,
they can be compared to the scale values used in the survey instrument.
For example, a median of 6.5 on the magnitude rating would indicate that

one-half of the responders had checked "7" (very critical). ‘Second,medians

the several groups surveyed can be contrasted to determine the relative
magnitude of a problem as perceived by each group. A complete summary of

the medians and inter-quartile ranges for the groups surveyed is presented
in Appendix D.

Ranking of Problem Areas

The median rating given each problem area by each of the groups

surveyed is given in Table 3. The rank order of the medians in each group

is also given. A review of the data in Table 3 indicates considerable
variability in the ratings given each of the problem areas by the seven
populations involved in the research problems survey. Illustrative of
this variability is the range of ranks found for problem area 1, which is
concerned with determining the need for vocational - technical programs.
In problem area 1 the rank of the medians ranged from "1", largest mag-
nitude, to "1l6", smallest magnitude. The average rank was 7.9.

A review of the responsibilities of the individuals in each of the
populations reveals a high correlation between the responsibility of the
responder and the problem areas rated as being of high magnitude. 1In
other words, the responder gave the highest ratings to those problems
associated with his function. As a result, averages or average ranks of
problem areas are not too meaningful in making decisions on the magnitude

of problems in vocational education in Wisconsin. Racher, one must look at
the composite picture presented in the ranks for each population surveyed.
This mosaic more accurately represents the magnitude and scope of vocational

education research problems in Wisconsin.

Four separate problem areas: (1) determining the need for vocationai-
technical programs; (2) program and curriculum develcpment; (3) evaluating

programs for students and staff; and (4) maintaining an effective public

relations program - received a rank of "1", or in other words, were identificd

as the most critical problem area by one of the groups in the survey. In
addition, the VTAE instructional services administrators had four areas
which attained the same high median rating (5.50). These problem areas
included creating effective administrative procedur2s and structures;
identifying and allocating resources; planning, obtaining and utiliziny
facilities and cquipment; and making valid decisions and plans. The
disparity in the ranking of problem areas suggests that decisions made

related to a research program will have to be based upon the nzeds of each

specific group surveyed instead of being based on the average ranks or a
composite summary of the data.

3.4
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Major Problems {

After the summaries of the responses had been run, a frequency chart
was developed to display the frequency of occurance of medians of various
magnitudes found in the survey. This table is reproduced in Appendix D.
The information in this chart was used in identifying the major problems
identified by each population in the study. Table 4 presents the major
problems and their median rating for each population #n the study. . Again,
the influence and perspective supplied by the responsibilities and tasks
encompassed in the job of the responder are in evidence. Directors of v
VTAE schools, for example, placed the most emphasis or problems concerned ‘?
with decision-making, identification and development of new programs, and
the evaluation of staff. Although there were some common problems, the
VTAE instructional services administrators gave more emphasis to defining "
the role of the teacher in new instructional settings, providing approp-
riate learning activities and materials, and developing learning activities
that are effective with disadvantaged students.

1

Research and planning administrators in the VTAE system were more
concerned with the problems associated with determinir.g the occupational !
training needs of the people in their districts; identifying the costs, ‘
benefits, and effectiveness of their programs; and determining the manpower
needs for their area and region. Student services administrators in the
VTAE system received an abbreviated form containing those items related to
their function. Career education, career decision-making procedures, and
learning activities that are effective with the disadvantaged received the
highest ratings. Staff members at the Wisconsin Board of Vocational,
Technical and Adult Education placed most emphasis on problems concerned with
providing appropriate in-service experiences for VTAE staff members,
initiating services and programs for the disadvantaged, and developing a
better image of vocational - technical education.

Local vocational education coordinators (LVEC's) placed greatest
emphasis on the problems concerned with career educatior and career decision-
making. Similar problems were rated high by the staff of the Career and
Manpower Development staff in DPI. 1In addition, the DPI staff members indjca-
ted that obtaining valid job market data, planning facilities, and artic-
ulating programs with post-high school institutions were also major problems.
Members of the Steering Committee rated selecting and training students to
work with the disadvantaged as the most critical problem. Developing a
better image of vocational education was also given high emphasis. Other
problems of importance were concerned with designing an ongoing public
relations program, obtaining valid job market data, and designing an
articulated K through adult career education program.

Some common problems are found among the major problems identified by

each group. However, there are also a number of unique problems in each i
group. This phenomenon was observed throughout the survey instrument. l
Table 5 presents the correlation coefficients for each contrast for the

relationships between the median ratings assigned to the problems and O
problem areas by each population. If two groups assigned the same mag- v
nitude to each problem in the survey or the rank order of the magnitudes
were the same, the correlation coefficient would be 1. The correlation

3.6
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% Table 4

Major Problems Identified by Each Population furveyed*

Population (Problem) o Niiizn
. gnitude

VTAE Directors

.- Using research data in decision-making 6.50
Working with accrediting agencies and associations

? in the development and approval of new programs 6.25

_ Designing and using valid staff evaluation procedures 6.16

‘ Utilizing evaluation data in decision-making 6.00
Obtaining research data needed in decision-making 6.00
Planning facilities that facilitate learning 6.00

i Selecting the information and techniques needed in

3 decision-making 6.00

- VTAE Instructional Services Administrators

- Defining the role of paraprofessionals 6.21
Specifying the role of the teacher in new instructional

systems 5.92
R Determining the costs, benefits and effectiveness of our
proposed programs 5.90

Planning facilities that facilitate learning 5.83
Providing learning activities and materials that are

N "appropriate for the learning style of the individual 5.83

- Developing learning activities that are effective with

. the disadvantaged 5.83

VTAE Research and Planning Administrators

1. Determining the occupational training needs of the

people in our district 6.20
- Determining the costs, benefits and effectiv=ness of
p our present programs 6.00
- Obtaining valid job market data . 5.85
. Developing long-range plans 5.83
Forecasting manpower requirements for our area and
region 5.71

VTAE Student Sevvices Administrators

Identifying career decision-making procedurzs that lead

to valid career selection 6.20
Relating career education concepts to the developmental
stages of students 6.08

*Approximately the five problems with the largest medians. In cases
of ties, there will be more than five.
3.7
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Table 4 continued - Major Problems Identified by Each Pupulation Surveyed

Median

Population (Problem) Magnitude

Developing learning activities that are effective
with the disadvantaged

Integrating career development concepts with present
courses and programs

WBVTAE Staff

Providing approvriate in-service experiences for our
administrative staff

Initiating services that assist the disadvantaged in
successfully completing occupational programs

Selecting and/or training staff to work with the
disadvantaged

Determining the competencies our staff members need
to develop »

Developing a better image of vocational - technical
education

LVEC's

Designing an articulated K through adult career education
program '

Integrating career development concepts with present
courses and programs

Designing more effective vocational counseling programs

Identifying career decision-making procedures that lead
to valid career selections

Relating career education concepts to the developmental
stages of students

Developing a more effective placement program

DPI Career and Manpower Development Staff

Designing an articulated K through adult career education
program

Obtaining valid job market data

Identifying career decision-making procedures that lead
to valid career selections

Planning facilities that facilitate learning

Articulating our programs with those in which our
students enroll after completing our programs




Table 4 continued - Major Problems Identified by Each Population Surveyed

. . Median
Population (Problem) . Magnitude

Steering Committee

Selecting and/or training staff to work with the
disadvantaged

Developing a better image of vocational - technical
education

Designing an ongoing public relations program

Obtaining valid job market data

Designing an articulated K through adult career
education program
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coefficients in the table indicate slight to moderate levels of agreement
in the ratings assigned to each problem and problem arca. As noted at the
bottom of the table, any correlation of .20 or larger is statistically
significant at the .05 level. In other words the relationship displayed

by the correlation coefficient would occur 5 percent or less of the timc
by chance.

It is interesting to note that the highest correlations tend to be
between groups within the same svscem. For example, the directors’
responses correlate more highly with those of the instructional services
administrators, research and planning administrators and WBVTAE staff than
they do with those of the LVECs and DPI staff. Similarly the LVECs'
responses correlate more highly with the responses from the DPI staff
members. These results suggest that each system facec some unique problems.

1972-73 Research Priorities for the VTAE System

Responses on the research problems survey instrumment from the VTAE
System were used in establishing recommended research priorities for the
VTAE System. The director of the Convergence Research Project met with a
sub-committee of the Director's Research Committee in La Crosse, Wisconsin
at the end of March, 1972, to review the summaries of responses from the
survey. Five summaries were presented to the sub-committee: (1) directors;
(2) instructional services administrators; (3) research and planning admin-
istrators; (4) WBVTAE staff members and (5) composite summary encompassing
the members of the four groups.

After reviewing the summaries of the survey responses, the sub-
committee developed che following recommended priorities fer consideration
by the Director's Research Committee:

1. Determining the need for vocational - technical programs
with an emphasis on obtaining valid job market data,
forecasting manpower requirements and determining
occupational training needs for people in the district.

2. Determining the need for programs and services to meet
the needs of disadvantaged students.

3. Developing effective career education programs with an

emphasis on designing an articulated K through adult career
education program.

4. Evaluating programs, students and staff with an emphasis
on designing valid staff evaluation procedures and
utilizing evaluation data and decision-making.

5. Creating effective administrative procedures and structures.

6. Evaluating the effectiveness of learning accivities and
materials.

3.11




Special problems that received high ratings and were
recommended for high priority were

a. Developing flexible entry points to programs.

b. Encouraging staff members to utilizc research data.

c¢. Determining costs, benefits and effectiveness of
vocational - technical programs.

d. 1Identifying the need for new facilities to local voters.

e. Developing a more effective placemernt program.

The Director's Research Committee reviewed the priorities identified
by the sub-committee. With the exception of slight editorial changes, the
Research Committee accepted the recommendations of the sub-committee.
These recommendations were forwarded to the Director's Committee for their
action. The Director's Committee approved the priorities as identified
by the Research Committee.

Development of a Research Matrix

As described in Chapter 2, the research matrix was developed by a
committee comprised of vocational educators, the project director and a
specialist in systems analysis techniques. The starting point in
constructing the research matrix was the identification of the research
logic inherent to problems in vocational - technical education. The first
step in developing research logic was the definition of the end goal for
the research matrix. The goal identified by the committee was to '"improve
vocational, technical and adult education programs to bette: meet the
needs of the citizens of Wisconsin''. With this goal as a guide, the
research logic system graphically depicted in Figure 2 was developed.

Since the end goal of the research matrix focuses or new and improved
programs, the central sub-system in the research logic system was the
instructional sub-system. A logical analysis was used to relate other
sub—systems in the total research logic system to the instructional sub-system
to enhance the development of the instructional sub-system.

In the research logic system depicted in Figure 2, the first step in
developing a new program or refining an existing program is to determine
the need for the program. After this has been done, prcgram and
curriculum development activities can be initiated. 1Iln the process of
program and curriculum development, there is a need to assess the needs of
the people to be served by the program and to determine the student
characteristics that are related to success in the program. Included in
these two sub-steps are the research efforts required to identify the needs
and characteristics of special student groups such as the disadvantaged
and handicapped.
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The committee felt that the evaluation system to be used in concert
with a program should be designed in the early stages of program develop-
ment. Thus, the design of the evaluation system is the next element in
the instructional sub-svstem. This evaluation system wculd be concerned
with collecting both process and product data.

The next element in the instructional sub-system is concerned with
the development of effective learning activities and matzrials. These
activities and materials would be designed and constructed to attain the.
objectives distilled in the program and curriculum development phase. After
the learning activities and materials have been develoned, the program is
ready for execution. Considerations involved in implementing a program
include the identification and procurement of the fiscal and facility

resources required for the program. Implementation also includes conduc-
ting the program.

Evaluation data need to be collected as students prcgress through and
complete the program. As mentioned previously, the evaluvation data include
information on students, staff and program elements. This information
provides the basis for developing an in-service training program for staff,
revision of the program, and validation of program development decisions.
As noted by the element to the right of the instructional sub-system which
links the output of the vocational education instructional sub-system to
the society and the business and industry sub-systems, the criteria for
judging the educational product will be concerned with the degree to which
the products of the instructional sub-system meet the needs of society,

business and industry. The efficiency of the instructional sub-system will
also be of concern.

The vocational education sub-system also includes three other sub-

" systems: (1) administration, (2) student services and (3) public relations.

These sub-systems are connected with the instructional sub-system to show
their ancillary role. In other words, their function is to maximize the
operatiocn of instructional sub-system.

Three additional elements are presented in the research logic system.
These are external to the vocational education sub-system. Several local
and state agencies concerned with the pre-service and in-service training
of personnel for the vocational education sub-system are included in one
element. For example, the University of Wisconsin System has a number of
pre-service programs which develop personnel for the vacational education
system. Thus, the UW System needs to be informed of the personnel needs
of the system. In addition, the UW System conducts a number of educational
experiences for the in-service training of staff. 1In order to make these

experiences relevant, the university system must be aware of the needs of
vocational educators.

Local, state, and other agencies also provide additional services for
the vocational educational system. An example of one of these services
is research. The nature and progress of vocational education is critical
to sustaining and improving society in Wisconsin. Society has two roles in
the research logic system depicted in Figure 2. First, vocational programs
are evaluated on the basis of the degree to which they meet the needs of

3.14
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society. Second, a public relations sub-system is included as a vehicle
to provide Wisconsin citizens with information on vocational - technical
cducation.

The sub-systems, elements, aidd interrelationships depicted in the
research logic system in Figure 2 reflect the steps and activities requirad
to identify, develop and initiate effective vocational education programs.
This system was identified on the basis of a logical analysis of the
activities required to develop and offer vocational programs. It does not
imply that research is needed in each of the areas, nor does it suggest

the magnitude of research required. The data collected in the research
problems survey provide this information.

After the research logic system had been developed, the committee
reviewed the results of the survey. Based on the magnitudes and priorities
assigned to the problem areas and problems by the responders and the
structure of the research logic system, the linear research array was
divided into 11 subflows. Table 6 presents in the subflows in the linear
research array. (As discussed in Chapter 1, the linear array of the _
research matrix contains the research actives considered to be essential
to attaining the end goal of the research matrix.)

" T Table No. 6

Subflows in the Linear Array of the
i- Research Flow in the Research Matrix

L- Subflow No. Content
1
‘! 1 Design, development and implementation of programs and
instruction
2 Evaluation
3 Student characteristics related to success in

occupational programs

4 Relationship between learning conditions and instructional
materials and the acquisition of vocational skills

5 Program and curriculum development procedures and models

6 Decision-making models for vocational education

7 Administration

8 Public relations

9 Dissemination .
10 Student services

11 Professional development

3.15




As noted previously, each subflow was developed by a committee member and
then integrated into the total research matrix. The process of integration

included a review by the entire committee and a synthesis by the project
director.

The results of these activities are represented in Figures 3
through 7. When reviewing the research matrix, the reader nust remember
that it is developed on the basis of the research logic inherent to the
discipline or field and does not take into consideration, daring the design
phase of the matrix, research which has already been conpleted. Hence,
there are some areas in which the reader may feel that sufficient research
knowledge already exists. This may very well be true; however, in the
design of the matrix, the major emphasis is on the development of a logical
research plan. Rather than run the risk of omitting a step or sub-step
based on the judgment of the adequacy of research in the area, it is placed
in the matrix. After the matrix has been completed, the status of research
in each phase and step can be determined. If there are steps in which
sufficient research has been carried out, these can be given less emphasis
in future research priorities. Respcnses to the research problems survey
conducted with vocational educators indicaté the magnitude of research
problems at the practitioner's level. A review cf research completed will
reveal the scope and quality of data available to resolve these problems.
If a large volume of research has been carried out in one of the steps
identified in the research matrix, the major research activity required may
be a synthesis of these research studies. After the synthesis has been

completed, the major task may be one of dissemination and application to the
problems of the practitioner.

Because of the size of the linear array developed in this study, the
entire matrix cannot be presented in one figure. Each of the five phases in
the linear array is presented in a figure. Figure 8 presents a graphic

outline of the phases, steps, and flows encompassed in the total research
matrix.

Phase 1

‘Phase I in the linear array is concerned with the analysis of needs.
The objective for this phase is to 'determine the need for vocational and
technical education in Wisconsin, assess the present status of occupational
education including the types of programs offered, pop.lations served and
problems encountered." Figure 3 presents the three stej: and the subflows
in Phase I of the linear array in the research flow. Step 1 in Phase I
is concerned with identifying the need for vocational programs. Both sociotai
and manpower needs are included in the subflows. In addition, this step
encompasses the design of the evaluation system to be utilized throughout

the research matrix and an assessment of the impact of federal, state and
local decisions on vocational education.

Step 2 in Phase I focuses on identificatioa of the current output
and status of vocational - technical programs and support services. The
central subflow in Step 2 is concerned with the determination of present
status, needs and outcomes of vocational education. The subflows are

3.16
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concerned with identifying the status of programs that prepare vocational ’
puersonnel, curriculum development procedures, student characteristics
and learning conditions that influence the acquisition of vocational skills.

Step 3 in Phase I focuses on the specification of the needs to be
met by the vocational educational systems. These needs will be based upon
the data collected in Steps 1 and 2. Information from Step 1 will iden-
tify the programs needed in Wisconsin. Any discrepancies existing between
the current output of vocational programs found in Step 2 and the needs
identificd in Step 1 will suggest the need for new and/or revised programs.
Step 3 also includes research activities to identify professional develop-
ment, student services, and public relations needs. In addition, research
activities in the area of instructional materials and learning activities
are also defined. Before going to the next phase, a short discussion
descrilhing the numerical codes used in the Figures 3 through 7 will be
presented to assist the reader in interpreting the figuves. Each element ‘
(enclosed in a box) listed in a research subflow contains a numerical 3
code. The first digit of this code indicates the subflow number. The ‘
second digit represents the phase number. And, the third digit indicates
the step number. If two groups of research activities are specified
within a given subflow and step, a suffix letter is added to identify
the two groups. To illustrate this, consider the first block of
research activities specified in Phase I, Step 1, for the program
development subflow. The numerical code is 1.1.1A. This indicates that
the the "identification of manpower needs' falls within the program
development subflow (1) in Phase I (1-1), in Step 1 (1-1-1), and 'is the
first (lA) of two areas of research activity specified. B

Contingencies between the research activities are indicated by the .
flow chart lines. Thus, for example, the '"inventory present status,
needs and outcomes of vocational education: 1-1-2" is depicted as being
dependent upon the identification of manpower needs (l1-1-1A) and the
identification of societal needs (1-1-1B). When studying the present
status, needs and outcomes of vocational education the researcher would
have to be concerned with manpower and societal needs in order to obtain
data for decisions related to the degree to which the output of present
vocational - technical programs satisfied manpower and societal needs.
Similarly, the identification of professional developwent needs for
vocational educators (11-1-3) is based on the research in Step 1-1-2,
inventory present status and needs of vocational education, and on the
specification of educational needs coming from the rescarch activities in
Block 1-1-3A, B and C.

Phase Il ;

Phase II in the linear array of the research mctrix is entitled :
"Systems Design (Planning and Development)'. The objective for Phase 11 '
is to identify the elements and their relationships involved in improving
the quality and scope of occupational education, and to use these as a
basis to design a system to achieve the end goal of the research matrix.

Five steps are encompassed in this phase. (See Figure 4) The initial
step is concerned with research directed to refining the variables identified ;
3.18 ?
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in Phase I and establishing logical and empirical relaticaships among

these variables. TFormulation of a decision-making model for the utiliz-
ation of the research data is the focus of Step 2. Step 3 investigates
alternative systems and models for developing vocational programs. 1In
addition, evaluation and personnel development models are constructed.

Also, research on alternative learning activities and instructional techninues
is carried out. The next step, 4, is concerned with identifying the
resources required by each of the systems designed in the prior step. After
this has been done, research can be initiated to determine the feasibility
of the alternative systems. The end result of this would be to select a
system for developing vocational programs and an evaluation system.

To briefly recap the research activities in Phase I and II,
Phase I is concerned with a large variety of research activities initiated
to determine the needs, problems and present status of vocational educatioa.
In Phase IT the data collected in Phase I are refined and utilized in the
design of several systems or models for vocaticnal program development,
professional development, and evaluation. By the end nf Phase II the
feasibility of the alternative systems has been determined.

Phase IIT

Phase III shown in Figure 5 is concerned with the development,
piloting and field testing of sub-systems. The objective identified for
Phase III is "Select and develop sub-systems which will have maximum impact
on the total system. Pilot, field test and revise untii a sub-system is
ready for implementation."” 1In the development of the research matrix,
committee members agreed that time and momnetary resources would not be
sufficient to study and revise the entire system. Hence, this phase was
designed to foster the development and testing of sub-systems. In additicn,
it suggests the need to investigate procedures for integrating new sub-
systems with the ongoing system of vocational education.

This decision was also in agreement with the procedure which evolv:.l
for utilization of the total research matrix. The Convergence Technique
was initially conceived and designed to bring about the solution of a
major problem which was somewhat fixed in time and scope. The original
application of the Convergence Technique was in the area of medical researcl:
where it was used to program research to develop cures for diseases.

Once an effective cure was found the problem ceased to exist. However, in
vocational education the problems are not fixed in time and scope. Manpowcr
needs change as technology changes. And, societal needs change as jobs are
phased out, new jobs created, and other social problems arise. As a
result the committee concluded that the research matrix developed should
not be conceived as a single program of research activities to attain the
end goal. Instead, the research matrix was designed so that it could bu
used in a cyclical manner in which sub-~systems would be continuously
developed, refined and integrated with the ongoing system of vocational
education as specific needs arose. As new data and techniques beccme
available, these would be integrated in the appropriate phases and steps i
the research matrix and used for further development. Thus, for examplc,
on the basis of present research findings, an improved program for handi-
capped students might be developed and integrated with present vocational
3.20
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education programs. llowever, as further research data become available
in Phase [, 11 and 11T, new programs could be developed ard substituted
for the program originally constructed.

Phase 1V

Phase TV is concerned with the implementation and integration of the
sub-system(s) developed in Phase III. The objective for Phase 1V is
"to place the sub-system(s) in operation in the schools and integrate them
with the total system''. Figure 6 presents the steps and subflows contained
in Phase IV. Six steps were identified for this Phase. The initial step
is concerned with research focused on distilling an implementation and
integration model. Steps 2, 3 and 4 are concerned with sclecting implemen-—
tation centers, placing the sub-systems in operation, and evaluating the
results. In Step 5 the research centers on procedures and techniques for
revising sub-systems in order to improve their integratisn in the total
system. In addition, the evaluation system will be reviewed at this point
and the results used to improve this system. (This revision process is
noted by the feedback line which runs from subflow element 2-4-5 back to
prior phases and steps.) The final step in Phase IV, Step 6, is
concerned with research on the dissemination of the revised sub-systems.

Phase V

Evaluation is the focus' of Phase V. The objective for this phase
is "assess the effectiveness of the system and determine which sub-systems
lewer the performance of the total system. Determine tha validity of
prior decisions.'" The steps and sub-flows of research activities in Phase V
are identified in Figure 7. Three steps were identifred for Phase V.
Step 1 is concerned with evaluating the vocational education system and
the sub-systems developed in prior phases. In Step 2 the goal is to develop
dissemination procedures and techniques that will optimize the use of data
collected in Step 1. The final step, 3, is concerned with assessing the
effectiveness of the evaluation and dissemination.

Summary

The scope of research activities in the research matrix moves from
the identification of needs in Phase I and narrows in focus in consecutive
phases to the design of a program development system {Phase 11), develop-
ment and field testing of selected sub-systems (Phase IIT), implementation
and integration of the selected sub-systems with total system (Phase 1IV),
and concludes the evaluation (Phase V) of the results. As research is
carried out in successive phases and steps, information related to prior
research activities will be generated. This is noted in the rescarch
matrix through the feedback flow-lines. It is also eavisioned that morc
than one cycle through the research areas specified in the matriz will
be made. As new information becomes available through research activities

3.23
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carried out in Wisconsin and in other states, it will be possible to
further refine the sub-systems and elements in the matrix through addition-

al rescarch,

A graphic outline of the complete rescarch matrix is piven
in Figure 8,

Relationship of the Research Matrix
To Specific Research Projects

The relationship between research problems and elements in the
Convergence Plan is depicted in Figure 9. Specific research problems fall
within a research subflow in the research matrix. A particular research
problem may generate several projects which would be ca:-ried out to attain
the goal for a specific sub-step in the Convergence Plan. As described

previously, the attainment of the goals for the sub-steps lead to the
accomplishment of the goal for the step.

Since problems are the real world phenomena with which vocational
educators work, a problem would be the starting point in utilizing the
research matrix. After a problem has been identified, :ts location in the

research matrix can be identified by identifying the subflow, phase, and
step to which it relates.

Concurrent and Supplementary Arrays

Because of the length of time available for the meeting of the
Matrix Generation Committee, it was not possible to systematically develop
the concurrent and supplementary arrays. After reviewing the output of
this committee, the Steering Committee recommended that che project not
attempt to formally identify research activities in the concurrent and
supplementary arrays. Steering Committee members felt that these arrays
were important but that they could be developed as attempts were made to
implement the rest of the research matrix. On the basis of their
recommendation, the project director did not add the concurrent and supple-
mentary arrays to the research matrix.

The following are some examples of research activities that might
be placed in the concurrent array.

1. Conceptualization and development of new evaluation systems:
The development of improved evaluation systems certainly will
have an impact on the research carried out in the linear arrav.
lowever, considerable information exists on evaluation systems
and several workable models exist. Thus, it is not imperativc
that research be initiated in this area. What appears to b
more relevant is research on the application of existing modcls
as specified in the linear array.

3.25
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2. Development of new rescarch paradigms and designs for applied
or action research: Certainly the development of more effective
applied research tecliniques and designs would increase the
productivity of the research in the linear array. Again,
however, usable techniques are available aad appear to he
sophisticated enough for the research speciiied in the matrix.

As described in Chapter 1 the supplementary array involves longer
term, more high risk research activities. These rescarch activities are
not directly correlated with any given step in the lineuar array; furthermore,
they are generally related to the underlying conceptual structure of the
discipline being investigated. Some examples of research that might be
carried out in the supplementary array are:

1. Nature of psychomotor learning: The development of a more
sophisticated understanding of psychomotor learning certainly
would have an impact on several areas in the linear array. !
However, considerable information already exists on psychomotor
learning and the productivity of research projects in this arca
would probably be relatively low and high cost per unit of
output. !

2. Design of improved statistical analysis procedures: More
sophisticated statistical analysis$ techniques might extract
more information from the data collected in research studies.
However, a number of statistical analysis techniques are
available. And, in most instances ‘they outrun the quality of
data collected in a majority of research projects. 1In other
words, what is needed first is improved data collection
instruments and techniques.

RS,

Information Flow

During meetings with the Director's Research Committee, Matrix
Generation Committee, and the Steering Committee considerable time was
spent discussing communications in the vocational education research
community. Because of its mission, all three committees recommended that
the Wisconsin Research Coordinating Unit (RCU) be the central agency in
the communications network. The R.C.U. publishes %he Quarterly Progress
Report and Bits About Research and distributes them to vocational educa-
tors ana researchers in Wisronsin. In addition, thke R.C.U. has a library
of research project reports, both in hard copy aud on microform.

o et ] ——y

P

It was suggested that the R.C.U. should invoive the following
institutions and organizations in its communications network:

VTAE Institutes University of Wisconsin System
State Advisory Council on Vocational Centers at UW - Madison
Vocational Education and UW = Stout
3.28
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Wisconsin Department of Private colleges in Wisconsin

Pubhlic Instruction Wisconsin Fducational Research
Local Vocational Education Association
Coordinators Other appropriate state agencies

The matrix and steering committees recommended that each of the
graduate school deans should receive the R.C.U. communiques. 1In
addition, it was recommended that activities be initiated to increase the
flov of information from all of the agencies mentioned ahove to the R.C.U.
Special emphasis was given to the reporting of relevant research studies
carried out in Master's and advanced graduate programs in the University
of Wisconsin System and private colleges in Wisconsin. It was the
consensus of the committee members that not enough is known about the
research conducted in graduate programs and that graduate student research
has the potential to make a significant contribution to the solu ion of
problems in vocational education.

In addition to the agencies identified in the list above, the matrix
and steering committees concluded that there were other state agencies
that should be included in the communications network. For example, the
Wisconsin Employment Service and Department of Vocational Rehabilitation
are conducting activities related to vocational education. Further study
will have to be conducted to identify all of the agencies and units that
should be involved in the communications network.

The committees identified agencies that should be in the communica-
tions system. However, there will need to be further study of the flow of
information within each institution. Some of the questions to be resolved
are (1) to whom should the communiques be addressed; {2) what individuals
or subunits in an institution need to receive information; and (3) what
is the communications network within an institution? The cost effective-
ness of contacting a few or many individuals in an institution will have
to be studied.

Communications on research problems and activities related to a
specific problem or several steps and phases will be aided by the research
matrix. The flow-lines in the matrix identify relationships hetween
various research flows, steps and phases in the research program. 1In
addition, the projects attacking the same problem can b2 identified and
coordinated.

The data collected in the research problems survey also provides
information for the vocational education research comwunity. A computer
based retrieval system will be developed for the information collected
in the survey. When this system is completed, anyone intarested in a
specific problem can ask to have a list of vocational educators who are
concerned with the problem.

Some additional ways to stimulate communication and the flow of
information in the vocational education research community identified by
the Steering Committee were research meetings or conferences, meetings

3.29
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of researchers investipating the same or similar problems, and the desipn
of new techniques for communicating rescarch results.

Resources [low

As shown in Figure 8, the resources flow identifies the personnel,
equipment and facilities, materials, and costs associated with each step
in the rescarch matrix. Since specific research projects were not identi-
fied in the linear array, it was not possible to specify the resources
flow in a definitive manner. This will have to be done on the basis of
specific projects. Some general concerns and procedures related to specific
elements in the resources flow are presented in the following sections.

Personnel

Several sources of research persomnel were identified during the
project: vocational educators, University of Wisconsin staff members,
staff members at the two Vocational Centers, graduate students, stalf.
members in state agencies, staff members at the private colleges and univer-
sities in Wisconsin, and retired vocational educators. 1t is obvious that
there is a need to identify people who are interested in various research
areas and who are available to participate in research projects. The
information from the research problems survey described previously is a
starting point in this task.

Another source of researchers and research is graduate students.
A number of studies relevant to vocational education problems are already
being investigated by graduate students. However, the output from this
segment of the research community could be significantly increased through
the use of the research matrix. More correlated studies could be encouragcod
and students who are presently undertaking problems of moderate or slight
interest to them could be encouraged to undertake the investigation of
problems that are relevant to vocational education. Through the use of thu
information collected in the problems survey, graduate students could
be directed to vocational educators who are very familiar with the problen
to be investigated. These vocational educator® could serve on an advisory
committee or in an advisory capacity. As a result, the graduate student
researcher could produce relevant research results, and would becowme more
familiar with vocational - technical education in Wis:onsin.

As persomnel are identified and encouraged to undertake various
research activities, studies should be made of the productivity of various
rescarch staffing plans. Two contrasting plans, for erample, are (1) sclcct
professional researchers to conduct the studies, versus (2) select voca-
tional educators with an interest and some proficiency in rescarch to
conduct the studies. In the latter case the professional tesearcher «ould
serve as a consultant and resource person. The writer's concern with the
first staffing plan is that the results of the research would tend to

¢ v o ——
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remain with the researcher and would not be fully disseminated to voca-
tional educators. 1f the researcher is a vocational educator, he can make
direct and immediate application of the research resul:s.
staffing combinations including vocational educators and vocational
researchers for research projects should be studied to datermine the

optimum staffing plan in relation to research productirity and dissemination.

Thus, various

Equipment and Facilities

Specification of equipment and facilities would depand upon the
specific research projects developed in each step. Although specific nceds
may arise, extensive equipment facilities and resources exist throughout
the state. A variety of instructional environments are in use in vocational -
technical programs. Several vocational - technical schools have advanced
multi-media instructional systems. In addition, the university campuscs
have equipment and facilities appropriate for research. For example, in
the fall of 1972, the Vocational Center at the Universityv of Wisconsin -
Stout will have access to a new applied research facility. This facility
contains an information processing area, instructional research lab, and
instructional media development area. The instructional research 1lab
contains equipment which can be used to simulate indust:rial processes. This
lab was designed for flexibility with all the utilities servicing the
equipment placed under the raised computer-style floor.

Materials

As with the prior arrays in the resources flow, the materials required
will depend upon the research activity initiated. A number of resources
exist in this area and a part of the task of the research project directors
and the coordinators of the research plan will be to make effective utiliz-
ation of existing materials.

Cost

This element will no doubt be a limiting factor as funds for research
are limited. This makes it very important that the cost effectiveness and
cost benefits of each of the proposed research projects be considered.
Moreover, the effective use of research time and effort will also have
an impact on cost. Thus, it is critical that effective management be

exercised. Also, a variety of sources of funds should be sought for
implementing the research matrix.

Utilization of the Products of the Convergence Project

Two wajor products resulted from the activities conducted in the
Convergence Project. To a degree they can be applied separately.

.31
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However, maximum effectiveness will be achievpd when they are usecd in
concert. ,’

Research Problems Survey Results

Results of the problems survey can be used in several ways. The
medians and inter-quartile ranges presented for each populution in the
survey can be used to identify the critical problems faced by vocation:l
educators. A study of the research priorities assigned by the responders
provides a basis for stimulating research and allocating research resourcos.
In addition, the problems identified by the responder on the survey form
(written in) can be used to identify unique problems faced by some voca-
tional educators. Consideration should also be given to these as a reviscd
survey instrument is developed in future years.

The survey responses have been punched on tab cards along with the
responders title and school. Thus, it is possible to cort on a specific
problem in the survey and identify vocational educators who are concerned
with the problem in question. Use of this information system will allow

researchers to identify resource people and possible tryout sites for
their studies.

The data provided by the responders can also be used as a task
analysis by individuals who are concerned with the pre-service and in-
service preparation of personnel for the vocational education systems
in Wisconsin. Thus, when one notes that the identification of manpower is
the critical problem this suggests that the programs preparing research
and planning administrators should contain educational experiences related

to this area. In addition, in-service experiences could be structured
for this task.

Research Matrix

The most direct application of the Couvergence Plan is in the
development and administration of a coordinated program of vocational
research. Analysis of the linear research array vresented in Figures 3
through 7 and the results of the research problems survey provide an
indication of the research needed in vocational education. The
convergence research matrix also assists in establishing more effective

communications and utilization of resources in the vocational reseuarch
community.

As mentioned in the section describing the developmeat of the
rescarch matrix, prior research or research in progress was not consider:c
when the elements in tne matrix were identified. Thus, in some sub-steps
the primary activity may be synthesis of existing research related to Ui
problem areas specified. 1In many instances however, the problem area will
require additional rescarch. The research matrix will be an invalnable
tool in identifying needed research and the possible relationship between i
this research and other research problems in the matrix.

3.32 ‘

34




Identification of the correlation between various research problum
areas will assist ‘the researcher in the design of his study. This will
also assist in the establishment of appropriate communication channels
within the vocational research community. As-depicted io Figure 9 in mane
instances several rescarch ptojects will be undertaken in a specific
‘ problem area. The research matrix will assist in coordinating these studies
also. Both in the case of the related research areas which cut across
steps and phases in the research matrix and research projects attacking the
i same problem, there is a need to design the stpdies and reszarch instruments
j involved so that the results of individual projects caa be compared and
synthesized. If this is not done, the present problem of many relatively
- small research projects with little or no relationship to each other will
{ continue to exist.

The research matrix developed in this study shouid help to coordinate
vocational research. The phases, steps and flows within the matrix identifv
relationships and contingencies. The research problems survey data provides
an indication of the magnitude and priorities in various problem areas
R within the matrix. Researchers can use this information to select relcvant
] and critical areas of research in vocational education. (The data from
the research problems survey has already been used in establishing research

. priorities for the VYTAE system for 1972-73.) The research matrix also

] provides a means for inventorying research completed and in progress. This
will assist in the task of identifying areas that need additional research.
The matrix is also heuristic in that it suggests areas of research which

.‘J‘ may not have been considered before by vocational researchers.

The following example illustrates the applicatior or use of the
- research matrix in development of research. The specific area to be
i studied in this example is 11-1-3: '"Identify Professional Development
o Needs'". One or more¢ research projects might be initiated to attain this
goal. For example, one might survey vocational educators to detecrmine
‘? their perception of what they need in order to effectiveiy perform their
jobs. Also, one might conduct an experimental study compaoring two
treatments each containing different professional skills. In planning
i both of these studies, the research matrix indicates that consideration
’ be given the present status, needs, and output of the vocational education
system (1-1-2). Research on present status and neceds of voeational
education, moreover, is based on the manpower and socictal nceds in the
region or state. In addition, Step 3 in the instruction and program
development subflow specifies research related to identifying pre-employ-
ment, upgrading, and retraining needs (1-1-3A,B&C). As denoted by the
flow line in Figure 3 connecting elements 1-1-3 and 11-1-3, individuals
investigating professional development needs will have to maintain liaisen
with the rescarch carried on in the program development area (subllow Ll).

The previous paragraphs have suggested several applications of the
products of this study. These and similar applications are important tu
the long-range impact of this study. Only through a concerted effort te
utilize the research matrix and the survey data will evidence be
accumulated on their validity. In addition, procedures nced to be
developed for using the research matrix through actual experiences with
its appliciation. 3.33
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Chapter IV
CONCLUSIONS AND RECOMMENDATIONS
Conclusions

i The following conclusions were developed on the basis of the
[ l research activities completed in this project.

P 1. On the basis of the high response rate to the research

; problems survey, there appears to be considerable interest
in research on the part of vocational educators in

- - Wisconsin.

! 2.

The problems survey data provide a valid picture of major
problem areas and should be used in identifying research
) projects. In addition, teacher educators can use the
information in planning their programs.

Lmedmdnint

- 3. The Convergence Technique can be applied to planning
vocational research programs.

boiiasaciand

4. The research matrix developed in this study can be of
value in establishing a coordinated program of
vocational research in Wisconsin.

§ emiwand
. *

driamns §

Recommendations

1. Results from the research problems sur{;ey should be used in planning
research efforts.

2. An attempt should be made to utilize the survey results in identifying

Pre- and in-service professional development needs.

The research matrix developed in this study should be validated
through application to vocational education research in Wisconsin.

3.1 Recently completed research and research in progress should be

identified with the appropriate step in the research matrix.

3.2 Results of Step 3.1 should be used in establishing t:hé
) information flow.

3.3 A synthesis of the research results related to Phase I in the
matrix should be undertaken.

3.4

Systematic identification of the resources available for research
needs to be initiated.




An expanded communications system for the vocational research
cormunity should be established through the R.C.U.

As experience is gained in using the research macrix, the con-
current and supplementary research arrays should be developed.

After one year the status of research and the research matrix must
be reviewed. This process needs to be carried out annually.




§ ot amaernand

¢ .‘-.;.:..Q

b wiconmin § § kg
s i ¢ ¥

Laostommsis £

[S—
H

References

Carrese, L.M. and Baker, C.G. The Convergence Technique: A Method for

the Planning and Programming of Research Efforts. Management
Science, 1967, 13, B-420 - B-438.

Gephart, W.J. Application of the Convergence Technique to Basic Studies
of the Reading “rocess. Final Project Report to Phi Delta Kappa,
Bloomington, Indiana, 1970. (ED 037 587)

Spanbauer, S. The Process of Instruction: A Task Anaiysis.

Appleton,
Wisconsin: Fox Valley Technical Institute, 1971.

o8




Appendix A

Convergence Research Project Steering Committee




CONVERGENCE RESFEARCH PROJECT STEFRING COMMITTEF
Dr. Walter T. Bjoraker
University of Wisconsin - Madison

Dr. William L. Blockstein
University of Wisconsin -~ Extension

! Mr. Ruel Falk
Department of Public Instruction

P Dr. Christoﬁher Flizak
! Department of Public Instruction

P Dr. Wayne Harrison
Department of Public Instruction

.- Dr. Frederick Haug
! University of Wisconsin

Eau Claire

Dr. Fern M. Horn
University of Wisconsin

Stevens Point

Comatacan s 4
.

Dr. David G. Goodman

P University of Wisconsin - Whitewater
‘ Dr. Jack Kirby
University of Wisconsin - Platteville

Mr. Roland Krogstad
Wisconsin Board of Vocational, Technical and Adult Education

Dr. Robert Ristau
Department of Public Instruction

Dr. Harland Samson
University of Wisconsin - Madison

Mr. Leonard Sterry
Department of Public Instruction

s

Dr. Merle Strong
University of Wisconsin - Madison

e

Dr. David Witmer
University of Wisconsin System




Appendix B

Research Matrix Planning Committee




RESEARCH MATRIX PLANNING COMMITTEFE

Ruel Falk

Bureau for Career and Manpower Development
Department of Public Instruction

Roland Krogstad
Research Consultant
Wisconsin Board of Vocational, Technical and Adult Education

Allan May

Local Vocational Education Coordinator
Cooperative Educational Service Agency 5

Warren Leonard

Administrator of Instructional Services, Research and Planning
Vocational, Technical and Adult Education District 18

Robert Ristau

Director for Career and Manpower Development
Department of Public Instruction




Appendix C

Research Problems Survey Instrument




€ [ T Lt 95 7 €1

¢ 4 1 L 9§ v ¢t 1

3 4 T L 9§ v e

€ 4 1 Lt 9§ 7 €71
w@a0 9 csak ek 1 113 QoK IoN
'sil 9 -1 UTUITM X¥3A

IJ141Sid N1
20 IAULINOVH

a2dgz3N HOYVAS3Y
K31804d

Yyo120sax DYl 103 PIAU I2eTPIMLT ON I9A0 § SIA 9

. *poraad
21yl STYI uIYlITm peiafdmed 2q prnoys ang 1edl
Suywod 9yl puofaq P39IP aq UBD YDITISAY :S3X G-1

2iq1sscd
€0 U0OS Sv [211e3I§ G PIAOYS uUdATISIR:aTON [ UIUITH

ts3uTivy papoaN UYdarasay

* * 31DTa3ISTIP anc uy aidoad 33
3o spaau Furuyead [ruor2wdnddo syl SujrIzIAIAG  Ch
....oooo.......o..o.GOﬂMUPﬂﬂN

©21® 1IN0 103 sjudwRafndaa aamoduen Sujaisedaaol

* paep 13jaew qofl pyrea Suruieaqo °2

:smATqoad

< e,

. stzadoad
Ie5TUYda] -~ [PUOTILD0) 103 pIay oyl AUTUTEI2IdQ °T

STP1GOo1g pUC raay wWOTqO3d

*seeiqoad [eITIFA0 Isow ¢ 10 § Y 103 pIsn
aq prnoys Suraexz syyl *338pnq ano uy A3taorad
doa 2ary pInoys put saafiIdafqo ano Juplaam uo
1deduy Juenrziuldyrs e sey wolgoad TCOTIIND R¥3A
S3ATI990q0 1no furadIydoe uO Ideduy 10fem
e 2Apy 10ut S90p Ing arqoxd SurnuTiucd  :23IBIIACK

IDTIISIP UL andd0 Jou sdop wdlqoad :ION

C-1

:JsuraIcy IpnITUBCR

T00Ydg

*s9pod Suiiex 911 MITAIR
udul pur mol2q pAssanbaa uoriTwmicUT Y 2A78 ISTITY
‘opn3Tulcwm SIT 2322 pue 13430, ST PITTAqeY 2deds ayd
ut 1t 3sI{ aseard ‘paiiiwo Uddq sey wI[qoad Jurizoduy

ue jJ -sosuodsaz indf 3217y °molaq pauyerdye daxe
sostodsas Ayl 1231 yded o031 sasuodsaa oml Ajru [TIA nNox
*pAICLIITUT 3Q PINOYS UYDITLISII UOOS MOY AILVDFpuUr pre
3197121sTp 2nod uy warqoad yoed 30 ApniTulcw Dy 2Ivy

97Tl sweN
*watqoad pue evae walqoad yoed o] puodsdy °*UFSUOISTY
U] S103EdNpD TTOTUYIII -~ TPUOTILIOA YITm SLOTIES
~13AU02 fu uy 2d>uUdandd0 udnbaay a7y JO sTISEG DYl UL
pPP12319s 31am ISyl °vair weTqoad ydea 103 pIISIY e
smaTqoad 2ATICIUISIIdoa [PI9AdS ‘wio) STYI udjaoys 3
19pio ur -eoae weyqoad fearudf e o) paieroa szayqoad
arTTuls jo S1as ojur padnoif uaaqg daey swdTqoad

9S3yl *LOTICONPD [LIIUYODI pUL TTUOIILDOA UT SIRY
-qoad 3jo 19qunu ® SIST[ IUITNAISUT SIYl :SLOIIDRITQ

NOILYIAUI TVIINHOIL - TYNOILVIOOA NI SKi790dd KOYVISIY

UOST2N 9TTITAIQ
152 foag 2oud3aaasuo)

Inols - MmN

&4

Q

PAFulToxt Provided by ERIC

EE




1 :paATOAUT

(s)zea8oad ay3 aweu aseard ‘warqoad e ST STYI JI

¢z 1 °sweaload mau jo Teaoxdde pue juamdoyaadp ay: uy
suojierdosse pue sayouade Suyaypaadoe yiya Suidaoy 97

z 1 e e e s e se e e s e e e s s s f13SNDUT
YyiTm uaaand sweaSoad ano jo juajuod ay3l Zupded) ST

z w e e s e s e s e s e e e e e s e o ¢ ¢ S3DINOSIT
351a3STP pue sjuawdarnbaia iamoduew jo siseq
ay3 uo weaSoad e jo AITTIQqrSea3 2y Suyuywaddag 91

zZ 1 LR L5 2 A
on smexgoxd 2y3 103 3JU3Iuod JUeAITIa 3ulldares ‘gl

z 1 s e e e e e s e e e e s e o oo - (5) TOOYDS AR
103 sueaload jo 39s aieradoadde aya SuyLIravwdpr -ZI

:s@Tqo1d

Z 1 ° -+ -+ + - JuswdolaAsq wnInd7aan) put ceasoad Tl

C-2
53

¢ 1 $13830 0T

Z 1. 13430 ‘6

1 $134ip g

T 1 1Y0 L

T 1 19430 9

T°*°**°* - smeadoad Suruuerd rons spaau 3Iajaea
qof o1 paiseaiuo> se $3S213IUT pue SPIdU JUIPNIS
uo 3deTd 03 syseyduR IATIL[3X ay3 3uyIdNIAS ¢

1r0 7 °sak aeak 1 1190 aox 1oy
*sak 9 ¢-1 uIyIIM A¥3A

Q3G33IN HOYVISIY LJI¥1SIa NI
13716048d 40 IANLINOVR




1
1
FAN |
1
1
7 1
£ z T L 9§ 7¢ T 1
€ 4 1 L 9 ¢ % € T 1
€ < T i 9 S % ¢ T 1
€ z T L9 § %9 ¢ 1
€ z 1 L s gy ¢« T 1
€ z T L 9 ¢ v € 7 1
13n0 § cszi aeak T 11¥0 aox JON
‘saf 9 s-1 uTyIy PRXE S

Q3QIIN HOEVISIY

I3IMISIQ NI
ATTI0HA A0 FUNLINOVKH

snex8oad ano Yuyzardwmes #733e [Toaul S3udpnis Ino
YoTYn UT asoyl Yym sxeaSead ano Suylenoylay

St s s s e s s s e e s s e s s s s s (3)TOOYDS
ano ugp Suyyroaua o031 10jad pu:-33IP SIuePpnNIS Y
STOOYdS L] 2soy3l Yiim sur2foad ano Sujleindilay

= v 0t (s)rooyss Lu uiylTa swealosd Juiirindilay

W e e e e e & e s e e * s e o =

suoyzedol o3 swmeadoad BuruByssr pue Bujnpayds

s * s s s s s+ s+ o+ s ppi8c1d v UT [7;53092NS

29 [T1A Oym S3u3pnis jo (s)ad43y ay3z Suykjriuapi

* * weaSoad v up seouejiddyec Suyuaedy 3o oouanbos
?24¥399339 pue JUITOTIIP ISom 2yl SulujuwadIdq

* * =+ <+ =+« - - sueaload ino JO 3mWOS UY SALIDNFFP
3q pinces ydoeoadde 193snyd 30 3300 ® 3 NIRRT

* ¢+ padorduwoun 103 sueaload Suyur.a3laa Sujdol sad3q

* st s s s s e+« - - sueadoad ano uy
§35U9713dxd uoyIEdNP? [EIU3AZ JueAdTAa Suyipjnoad

L L A S R L Y § {171 -]
01 anTea pue 352133uy Jo smeadoad Suideraaaqg

s« v e s s s e = o+ 534TI[q0 TERIOTARYIQ 3} asn
acer1031ad Jo TAa2] uoyaalT2d 9y3 Surldaras

-
..

* * * * * (-3uypueis padueape pue Jiom TeIpIuwl
‘100p uddo capnIOUI) °TIADT umo a1IYI e

pue 2a7sop Loyl UHLA IIEIS UED SIUIPNIS OS
suradoad o3 s3utod Li13us aTqIxVT31 Jujpraocay

¢ s
e a . W [t ] [

4

1A

‘vz

"0z

"6l

81

C-3

e

{sf;g.f‘




€

€
a9A0

*sak

4 1

4 1

< 1

4 1

4 1

4 1

4 1

4 1

4 1

4 1

4 1

4 1

4 1
9 s34 aeddk 1
9 s-1 urTy3IIy
@2@3s HOWvISIY

L

L

9

9

1I¥D

X¥3

A

s v €7 1
s v g€ 71
¢ v ¢ T 1
s v ¢ 1
¢ v € T 1
s 9 € T 1
s v €71
¢ v ¢ T 1
s v ¢ T 1
¢ 2 €T 1
s v e 71
s v ¢ ¢ 1
aon ION

I21I¥1SI1a NI

KI180dd 30 3IANLINOVR

+ oty 5 § i eiemy v a e - PN P - .

a9y 1%
« e e o o s o o + - gaar3dafqo [ERICTATYIQ SUTITIY °O%
e e s o« o+ « « gzyuataedxa Suruied] SuyzyuPTNH ‘6€
e s e e e e e e e s o e o o s - TEAPTATPUT Y2 30
9743s Sutuaea[-3Yy3 103 23eradoadde aae eyl

STeTI93PU pue SIFIFAFIOE Surule’d] fuiptracag 8¢

e e s e s s e« o o e o - - gua3sks TEUOTIINIISUT
m2Uu UT I3Yded3 I3 3JO 3701 3IY3 Surf3ro9ds /¢

« « « o o+ « - grEPTIRIEBW PUT SI}ITATIOE Suyuaedy
3o 3juoumdoTaa@p 3yl 103 Iduld Suynpayds °9¢

e e e e e e s« s o o e o o - - 53AT3d2[q0 DS2NOD
ujelle 03 sTeFa2IeW pue SITITATIOE Bujudysag °GE

e o « « e o o o« « « gap7199[q0 3sIN0D ZujuITIIE
uy STejislew pue SITITATIVE SuruaedT jO s3d4A3
SNOTaBA JO SSBUIATIVAIID 2aTIe[aa 3yl Supuyrmidag °ye

:suR1qoad

oooooooo.oooooooooooooooﬂouuu

‘suopleTnuys ‘so8mided [euUOTIINIISUT ‘eypew sIpnIdul)

STETI93C) PU® SITITATIOV TUuaed] IATIOIIII

13930 °Z¢

tasylo °IE

sa3yip ‘0t

1930 ‘67

"Ee




€ z 1 L 96 %2 € T 1
€ A 1 L 9 6 9 ¢ T 1
£ z 1 L 9 S % ¢ T 1
£ z 1 L 96 2 ¢ T 1
£ 4 1 L 9 ¢ % ¢ T 1
£ z 1 L 9§ 2 ¢ T 1
£ z 1 L 9 s % ¢ T 1
£ z 1 L 9§ % € T 1
% 4 1 L 96 92 ¢ 71
£ z 1 L 9 ¢ 2 ¢ 7 1
£ z 1 L 9 s 2 ¢ T 1
£ z 1 Lt 9 s % ¢ T 1
£ z T L 9 s 2 ¢ T 1
£ z 1 Lt 9 S % €7 1
£ z 1 L 9 ¢ % € T 1
£ z 1 L 9 ¢ % € T 1
wn0 g csak aeddk 1 1190 aox JION
*sak 9 -1 uTYITH X43A

IJ1¥1SIQ RI
wi19038d 40 IANLINOVH

q3q3IIN HONVISIY

[Py

$13Y30 LS
$19410 °9§
$12Y30  °SS
$x2U30 %S
+ < SETNEW-UOTSTOPP UT eITp UOTIEnTEAd SUTZITIIN €S
LR IR L muusvowoum
uoplentead Jjjeils pyiea Suysn pue Suyu8gsaq °Z$
L T R A S$3uapnis uo sey
uoyieonpd truoriednddo 1dedur ayl Buruywidldg IS
- uorientea?® weildoad ¢ Ino Bujfixed pue gujuldysag 0§
« < < + - gsainpadoxd dn-smoT103 12132q JujdoTaAdq °hY
e s e e s e s e e e e oo s s s 0 SDSIN0D
ano uy pasn saanpadoxd Suyprad ayl Suyaoaduyr gy
(*939 °s1s0393uUy ‘SSPRITIIY) UTPUOP AATIdAF;" a2yl
103 saanseaw °TQeIT21 pur priea 23xom Surdolaaaq LY
e ¢ o« « < - gaBpatmowt 2AFITuBOd pue STTIAS
jo saanseam 3a[qeIT?1 pue PyIeA 310uW Surulysaq °9¢
:sueTqoxgd

« + ¢  Jje3g PuE JIUIPNIS ' SWEIIOId Surlentes

133430 9y
133430 ‘€Y
119430 2%

C-5

Aruitoxt provided by Eic:

[E ©




€ e T L 9 S 9 ¢ T T s3uapnls Jo Juandoraadp TEIO0S pue TeuOoySs9joad
2y3 uo sqnld 3wIpR3Is Jo duenfFuy 34l 3uyssassy ‘0L
[ 4 T L 9 S % ¢ T T saanpad0ad SuIIIniIV91 IATIDAIIX da0w 8ujydoroas@ °69
ssgotqoad
m N q N o m Q n N d . L] L] L] L] . L] L] . . L] L] . . L] L] L] L] . Ll . L] mﬂodz“m
JUSPNIS JO SSIUIATIDAIIT pue 3dod§ Y3 JuTuTwIaIAq
€ 4 T L 9 s 9 ¢ T T 819430 °/9
£ 4 T L 9 S % ¢ T1 212430 °99
£ z T L9 s v €T ’ 119430 °S9
€ Z T L 9 ¢ 9 ¢ 1 $I243I0 °%9
€ v T L 9 s % ¢ T 1 140430 °t9

€ 4 T L 9 S % € T T *°° - 3jouued eyl dsoy pue patr3tpou
@aq ued eyl SOFISTIIIdEIELYD UWIPNIS SuyrLIIIUIPI  °79

€ 4 T L 9 S 9 g T T s sueadoad ino uy ssaoons 03
23793 3Byl SOTISTIIIdOBILYD IUPNIS Suyuymadlag °19

M N H NQﬂo\ﬂNH ooooooooooooooo%ﬂﬂh“OhﬁOﬁHﬂOﬂﬁﬂ
103 s$OFISTIOIdEIEYD IUIpnIs Jo sdffjoxd Buypdoroasgq °09

€ < T L 9 ¢ v ¢ 1 o e s s s o e o s oo ¢ s 3ISDIIJUT pue SITITIIQE
,53U9pN3Is JO SIunSedw ITQEFT23 pue pIreA SuguycIq) °6S
sswatqoad
€ Z T L 9 S % ¢ T T +~Stei7031d UOTIEONpI [TUOJILANIDQ UJ Ssoong 03 dyys
—UOTIPLI9Y JJOUL PUF SOFISFIIIdRILY) JUIpnlg Suyssossy

a0y -sak ek T b 4: b Qo ZoN
*sik 9 ¢-T  UTYIIM Ay3A
GIaIIN HOuvVasay T5TEISTE NT

HT1904d 30 JANLINOVK

‘89

‘8s

C-6




9 ¢ 2 ¢ ¢ 1 119430 ‘%8

9 § v £ T 1 119430 €8

9 § 2 ¢ 7 1 $a3Yy3l0 °z8

QﬂQﬂN.ﬂ..................Uﬂwﬂuﬂmxrvﬂw..nv
3yl Yiya aom o1 jyeis Sujuyexa io/pue BupIdaras g

9 6 9 ¢ ¢ 1 + ¢ (233 ‘juswedeld ‘jaom TeIpawex ‘3urTasunod)
swex3oad Tevoriednddo Suylafdwod ATIn3ysseddns uy
pa3ejucapesTp 2yl 3IsIsse I°Yl sadFaxas Bupleriruyr 08

9 ¢ £ Z T e s s s s s o s s o o s« paferueApeSTP YT YITA
2ATID3339 aie Iryl SITITAFIVe Suyuaeal Hurdoraalq °6¢

9 § % € T T ° °°° ° ° c ° * pafe3jupaApesyp a3yl 103 jueadTax
21 eyl sueaSoad SugdoTaasp pue SuydITIUapr gL

:sweTqoxd .
o m q ﬂ N .H . . . . . . . . . . . . L . . mu:mv:um v°m~u=“>v“mﬂn ~
30 SpasN 8yl 139K 03 SIVTAI3S pue sweidoad suidolaadq *fL nw
9 ¢ » € T 1 ©o3xPYI0 "9¢L
9 ¢ v ¢ T 1 112430 *Gf

f1d34yIp YL

0
['a]
~
™
~N
(o)

9 ¢ % € T T RECLUE IR 2

4 9 6 % ¢ Z T °° amuuoun Juawaderd aaf1da33e 2aom ' Surdoyaasg 7y

ﬂ N .H NOﬂ.\ﬂN.ﬂ oooooooooooooooooo.owaﬁkwnvkﬁ
SujTasuno> TeuoTI®d0A 3AFIN23J3 2xou Buyudysaq T/

I3A0 3 *sak xeak 1 119 aon ION
*sa1k 9 s-1 uTyITY A¥3A

q3EIIN HOPVASTY IOT¥ISIA NI
KITE0¥d 40 IANLINOVH

Aruitoxt provided by Eic:

[E ©




€

€
13A0

~

[4

4
9 -siak

sz 9 S-1

1

T
ae9k T

uTyITH

@3IA3IN HOYVASAY

B

L

L

OV WV WV Vv v

9
9

114D
X43A

Vi v v v N
-~

s v

s %
aox

1

T
JON

JOT131S1a NI
1190494 30 IANLINOVH

+ « -+ < -« spoy3duw Suyyoea3l 12333q JuydorIAdd °L6

e e e s s s s e e e e oo oo o < doTRARp O3
po9u sioquouw jJEIS Ino SITIUIIIdT0d BujurRIAIBQ 96

:sm1qoad

e e e e s s s s o o o s o - - TIPIG INQ IO0J WEISOIJ
JUSTdO[0ADJ [EUOTSS2J01d 9AF3ID333I Ue JUTPTAOlAg

233430 %6

119430 ‘€6

119430 ‘26

2I943lp 16

e s e s o s s o s o o s ¢ guosydd pajeaadaEduUY
pue s{e1i2j21 3an0d> 103 sueifoad Burpraoagd ‘06

e« e e e s s s o o o« - ¢ paddedypuey ATTRIUDW
ay3 103 soeajoiad Buriazjo pue SBujyudysag 68

e e s s s o s o o o« - paddedypuey ATTEITSAYd
ay3 103 sa07A19s pue sweiBoad Supdoraadq °88

:sweTqo1d

S N 1. CE)

TYPUCH 3U3 JO S09ay 9y3 399K ILY3 sweidoig Juidotanaqg

$I93Yl0 °98

t12Y3p S8

L8

Cc-8

71

O

Aruitoxt provided by Eic:

.18

v




e e e e s e s s s e s o o - s3U0pPNIS JO 2aed
a3yl uo SUOTIDATAS II91vD PITeA 01 PEA| eyl
saanpadsoad 8Stiyem-uorsydap 1adaed Juilyrauspr °TTT

e s+ s s ¢ ° sjuU3pnlS jJO sa3els Teiudwdordadp
2yl 03 s3d2aduod uorledINpd 1931ed Surzerdy OTT

e e s s s s e s s e s o o ¢ - mpaoad roy3EOINPR
x991ed> 1Tnpe yfSnoays ) pazernorixe ue Suyu8rsaq °601

:swdTqoad

We1301g UOY3Ieonpy 1921e) 9ATIIO93JIT UB ZUTAOT2A2(Q

2IY3I0  °L0T

tasyap ‘90t

:asyip -°sot

£a2yip °%01

e e s s s s s s s o - - geadoad 32TA3S-UT aNO
103 saaydeal pue sdoysiaom ‘sasanod Fuyuielqo °£oT

- - - mweafoad adyalas-uy 2ay3d3332 ue Juydoraaaqg °zOT

e e s e s s s s e o« - - - ZururEal 2d7Al3s-3ad
ajeradoadde yitm saaquwom 3jois mdu Sujureiqy ‘10T

sayouajadumoo Teoyuyd9a Suriepdn pue Burpeaddny Qo7

saydualaduod 173yl aaoadwy 03 jJJels ino d3earlom
TTI» eyl saayauasuy Suypiacad pue Buyldd[as °66

€ r4 g L s = ° s s s - ° 3yIRIS JATITIISTUTEPE INO 1CT
saduataadxe adjalas-tr o3eradoadde Suipyaociag
aaa0 9 *s1k aesk 1 IVIILIIND
sak9  S-T  umpamy AIA

@3a3IN HOYVASIY LOIYISIA NI
WAT80¥d 30 IANLINOVR

% :

i : :
§ ey prezmencg Fommerasy

0 
IC

Aruitoxt provided by Eic:

EE




€ < T
€ < T

xan0 3 °sak  aeak 1
s3£ 9 ¢-T UTYITH

G3IGIAN HOUVIASIY

L
L

TVIILI¥D QoH ION
Xa2A

I0T4LSIa NI
W31804d 40 SANLINOVH

1319430

:19430

£19430

119430

;19430

+ + + + SToUUEYD UOLILOTUNIMOD JATIVVIF2 Buppracig

(s3usuu8ysse) speol jjeas d3ejxdoadde Buifyriuepl

e+ + ¢ + gTELCO}SS?3Oxd-EIEd JO uﬁmw ay3 2ururjaqg
21n3INn33S JAFIRIISTUTTPE 2AFIVV3IIF9 ue Supdolaaaq
:15LRTqoxgd

e s e e s s s e s e s e e s o s« » <Tg3IN3IONIIG

PUE S91npad01d DATIEIISTUTUPY 9AF309333 SUTILI)

113430 911

139430 “STI

119430 91l

229430 CETT

e+ s s s o o+« ¢« gneiload pue SISINOd Juasaid
yaga sadeouod juswdorasap 1991ed JuyieaBagul °ZTT

L




1 [4
32a0 9  °siaf

*sak 9 s~

1
aedk 1
uInITy

QIAIIN HOWVISTH

———— e ]

Pree—c s

P

L 9§ 9 ¢€TT1
L 9 § v ¢ T T
L 9 § % ¢ T 1
L 9§ % ¢ T 1
L 9 § % ¢ T 1

L 9 6§ % e T 1

1140 aox ION

A¥aa

IJIYISIg NI
WIT08d 40 JANIINOVH

¢+ s« e« s+« cuex8oxd pasodoad ano jo ssau

-3AT309339 pue SIFIIUIQ ‘s3sod Iy3z Sujurmislag -QOYl
st e e s s« - - - ggexSoxd 3uasaxd ano jo ssau
-3AT109339 pue S1TJauaq ‘s3isod 9yl Sujurmazaq °“6€1
seexfoad ano izxoddns o3 afqerrrae s@oanosax 12ylo
pue ueany ‘Teroucuy; snoriea a2yl SutfzyIuopr °8ET
ssmRTqoag

© e s s s+ -+ - - 'S3DINOSOY SUFIEOO[IY PUB JGIAJTIUIP]

fa2y3o  -oeT
- $2343l0  “GET
Iyl YET
. LR LR T I £ 4 §
2P0 TET
AR L R L A # 12T
ano uy sayoualadwod yoaedsaa S8uydolaasaqg “I€T
AR S S S A A RN = 1 7]
yd>1edsex @sn 01 saequem jjels Suyleanoduy *OfT
° ¢ ° ¢ SupeE-UOISTOAp UT eIep M_oumamau Suysp .mau.,
St T et et e s e s e s e s o . - Supyer
-UOTSTO3p UT pPOPaau elep yoaedsax [ujuyeiqo -zl
:smATqoxd

S1InsoyY PUE SanDJUYII] YoJeasay 3JO UOFIEZI[I3]

| aincndled § 14

“LE1

XA

C-11

O

Aruitoxt provided by Eic:

[E




I9a0 ®

£ 4 1 L 9 S % ¢ 71
£ 4 1 Lt 9 ¢S % € T 1
£ z 1 L 99 S % ¢ T 1
£ 4 1 Lt 9 6 % ¢ T 1
£ 4 1 L 9§ £ T 1
£ 4 1 Lt 9 6 9 ¢ ¢ 1
£ 4 1 L 9 S 9 ¢ ¢ 1
£ z 1 L 9 S % € T 1
£ 4 1 L 9SS 9 ¢ T 1
£ 4 1 Lt 9 S 92 ¢ ¢t
€ z 1 L 9SS % ¢ T 1
£ z 1 L 9 S % € 7 1
£ H 1 Lt 9 S v e Tt
£ z T L 9SS % € 2z 1
sik Ieek T 1130 aoR I0N
sifk 9 S-1 uIYITH X¥3a

101¥1SIa NI
K3T90¥d JO IANLINOVK.

QIAIIN HOYVASIY

$I9Y30 -°9ST
1330 €6t

et s e vt e e e e s s . s s - - - gI3l0A TEOOT
03 S?JITTTOCS MU 03 podu ay3z SuplIFIwdpy ST

st s s s e s s e e e oo e o o« juaudinbd pue
SayITTI2e] 3O Iduevajuyeum 3ienbape Buipracag - IST
° * SuruxeaT 93e3ITIE3 ITYI SITITTIOEI Suyuueyrd °OGT

St e s e e me e e s e e e oo o o - qududinbo
pue sS2T3ITToeJ 3Juasaixd Jo 3sn uwnuyxew JupyrH 641

e s s c e e s s+ o - g7eaf U3] O3 IATI 3IXBU 3Y3
Suganp Sa73IFTIOL] MAu 03 pasu ay3z Juyzdaloxg gyl
(AT

D T T I T 115 1) X1

PUE SOT3IJ[JO84 SUTZTLJ3f PUP JUJUFE3IqQ ' JUFBUE(q °
139430 99T
:19430  *Gol
119430 991

st e mse s e e e e e oo e o o o g3ATIDRfQO

ano 333a o3 paaynbaa spuny ay3 Sujyureiqo °-£41

e e s e v v e s e » - 2IAT302[q0 ano Zujureille ug
£819u3 pue auwyl jIe3ds Juyzyrran AT9A7303337 791
e e e e e e e s o o o - 3330nqQ PYTRA © Surdold@adq " TIYT

i/

C-12

79




€

€
J3A0

sak 9

| S

L]

[4

[4

9 *s1k
s-1

~l

T

T

Ied4 1
uryITH

Q3QIIN HOWVISIY

r~
L -]

L 9

L 9
114D
X¥3a

i v N N N

wy

"

v 0N

7

aoK

© + s s s s s ...+ . - - uopIEANpPD TEOTUYDDI
- TeuOol3lEd0A JOo 3Bewy 12332q e Supdoyaaeq °89T

tswaIqoId

* * * mwe3xdold SuUOTIe[AY SITqQNd 2ATI®A 133 ue SCugesvieny  * L9/

23430 991

13430  "S91

233430 791

1 weisds 8uriadpnq pue Jujuueyd weaSoad e SupierITuyl °*£9T

T

T
loN

1014LS1a NI
WIT608d J0 IANLINOVH

€ v ———— ——e - e -

o+ * * * * Bupmpjeu-uoysyodp pue Sujuuerd uj pasn
3q ued 3Byl UOT3IewiOJUY JO ueq ® Juydorandrq °ZTIT

* ¢ * * gdae Au 103 wAIsAs Suyuuerd e SJupdoraadqg °“TIT

s s s s s s s s s ¢ U Ew-UOTSIOAP UT PIPIASIU
sanbjuy>a3 pue uoj3lemioFUT Y3l SupIdA[PS Q9T

s s+ s s s e s+ guerd 38ue1-Suoy BuydoreAdq °*6ST
* = (s)Tooyss Au 103 saar3dafqo BuydjrIuapr °gST

:sgeTqoad

¢ s s s+ s .- - - SUBTJ pUe 5UOTS}OAQ PILEA SuAeH L6/

139430 *9ST

112430 "6t

C-13

vt

O

IC

L[

Aruitoxt provided by Eic:




—— ER— - . . om—

TGLHS UTSUOISTY ‘I TUOWOUIN
InN0Ig -~ MN
) UosSTaN ITITAID 03 puas
-a2doToAua posSOTOUd 2Y3 UT WI0J STYI UINIII BSEITJ - puodsaz 03 2wyl 9yl Surxes 103 nok Nueyl

€ 4 T L 9 ¢ % ¢ T 1 $I3410 %Lt
€ 4 T L 9 6 v ¢ 1 129430 LT s
€ [4 1 L 9 S % ¢ 71 vyl "l
<
3 z T L 9 S v ez 1 119430 ‘€21 iy
(&}
€ 4 T L 9 ¢ 2 ¢ T 1 t1#yl0 Lt ww(f
3 z 1 t 9 s v ezt 1319430 ‘TLT .
€ 4 1 L 9 6 % € T 1T * ° weadoad suorleraa drrqnd Buroluo ue JuyuBysaq °OLT
€ F4 1 L 9 6 % € T T * * * ¢ (s)tooyds ano ur pdad3jo sweaSoad ays uo
UOTICWIOJUT YITM SIUIPN3Is day3dadsoxad Juipraoad °69T1
130 § safk aedk 1 1180 aoR 10N
si{ 9  ¢-T  uTyITy X4aA
@3qIIN HO¥VISIY 1J1%1S1d NI
WIT1E0¥d 40 ZGALINOVR
{
O
&l

Aruitoxt provided by Eic:

E




Appendix D

Results of Research Problems Survey




£8° S0°¢ 00°¢ gi°f 00°1 o6t L STARS 0S°S gc
9Lt 0s°1l lo*2 066 gs° Lé°1 Sl*l sen le
og* oL°2 (Rradra gLy 69° 00°2 g2t 00°1 92
62° 1 0s° 1 Slee 9L°S 9l°1l €€ 2 i£°2 99°¢ se
02°t 0s°1 L 00°S L6 29° 1 gl I e
io°t lg°t £€€°2 0s°1 se L 00°2 £€6° 1 2L €2
99° 00°2 16°1 c6°1 8s°* i5°1 LL® 0¢°h 22
91°1 05°1 €€ oS Ll Gge*l Gce'e g2°s L2
2l €12 g0°¢ ey £g° cc°e 08°2 sen (\[4
98 S6°2 S€°2 QLN Qs 80°2 90° L l8°€ 61l
pé° SsL°t AR 0s°S Ll 08° 1L gLt 29°S gl
£6° of°l A} s€°s L6 et YA YA Ll
g9 L Sl 6L°2 99°1 g9° 1 LEL LR s2°9 9l
19* gg°lL €l 99°1 6L® : 06°1L 00° L 001 Sl
00°L 2Lt 00° L 00°S £6° olL°1 £€°2 0S°S ui
Lé® €91 90°1 A £6° lg°l 00°1 0s° 1 €1
gecl (YA ns°2 99°¢ £6° oLl 00°2 9l°9 2l
LL* 0g° L lg°2 £en S6° 99°1 Sl 00°9 L M )
0og"° oL°2 00° 1 00°1 6L* 06° 1 00°1L 00°1 S e
9Lt 0s°1L 96° 1L €€°8S Q6° 09° L 9lL°2 99°S 1
S0° L 29° L s€° L 12°s lg° slt sl*2 00°S €
00° L 2L 99°1L 9L°s 00° L 0g°L 62°2 £ 2
ng° £€g°1 lS° 1 0s°*1 00° 1L 05° 1 0S5°2 0s°*1 l
ydol 20 yoI 20 yoL 2 udl 20
£yTI0Tad spnjTuden £q1I0TId spnjTuden wsTqoad
9L=N s@dTAIaS Teuo ponIgsul OlL=N sao398aTd JVIA
sueTqoxd 92ou9dasAuo) 0% sosuodsay S99TAJIeS TBUOTEONIGSUI pue sI0929xTd JVIA
LV - 97dVL
Pommea e U SRS SUUSN-R SUUORPR e S SRR B .
SOF
>)

1

B




[EpeN Y P e [P R

9i°l osL £€°2 (YA 00°1 Q5L £€g°¢ 00°¢ zi
Qé° 19°1 00°2 LG*S 6L’ 06° 1 03°1L €g°N Ll
L6° £g°t Sl YA 09° oL*2 05°2 05°1 0l
SO° L 29°1 on-e 0s°M go°1 Sl 9L°2 oSN 49
69° 00°2 9 €€ 00"t 0s° L 00°1 00°S 89
00° L sl 2L o1 6L* 06°1L 9g° 1 051 29
So°L 26°L GO0 € €91 5 £g°1L 99°1 oSN 1o
rA A} 06° 1 LE°€ 0s°N élL° 05 L qlel (YA | 09
L€l ol*l S52°72 €0°S 00° L 00°¢ 00" 2 0S4 S
£G° 00°2 99°2 Q9°h lo°L oLl et 06°1 Qs
20°1 YANE 2c-2 29°S Lé* 29°1 LEeL 00°9 €S
cLel sl £g°l 99°S €6 of° L €€ 1 9L°9 2s
L6* £g° L. ng°2 oL*s 99° €g°l 00°2 9L°S IR K
go°l sl 00°L 00° S Ls® 26°1 0g* oL*s 0S
6L° 06° L 00°2 £9°N go° L sLel 0Ss°2 0S°S Iy
88° 6L ce't N | ot 0S°1L 99°1 0S°S M o
fg° £el Y AR 0c*s go° L gl 99°2 0S$°S moA -
19° $6°1 €6° i 9a°1 go" L Sl 1 05°2 9L°G oM &
02 oL°2 cLe oo 1 2 gL 00°€ 0Ss°S sh
so°L - N9l LEe - £8°1 Ll 05°L €e- € 00°S off
e0° 1L sL*l 00°€ 006°S 00°L 0Ss°L Q0°1L SLh 6€
sct L ge-L gs-2 £€8°S 00° L 0s°l 99°2 0s°1 419
l9° TAN! 00°2 26°S 99° £€g°l 00°€ 0S°1 A
99° 9L°1 02°2 Sl°s 99° 00°2 99°2 os*n |- Gt
g8° 22 02°2 0€£°S LS 26°L 6L°1 061 19
00°1 0S° L ane 05°S ls* 26° 1 0s°*L gL ne
00° L 0s° L 02l 0€°s lg° Slel Slel 00°S €€
oL 20 2 () 20 L 20 2 (w2 20
£Lytaotag spnjtudel L£ataotad mﬁspﬂ%mrmz wa Tqoxd
S90TAJSS TEBUOTIONIZSUL S10902aT0 HVIA IV - 978V1

Aruitoxt provided by Eic:

E\.

v



™~
|

o
b

19° Lt YA AL 00° 1 0s° L 002 05°¢ siL
So°l 29°1 g2 € 00°S oL°L o€° 1L €€ 2 0s¢°S gLL
slL* 00°2 0S°€ 0s°S 68° kA A €8°S Ll
ng* €8°L 2971 06°1 go°L Sl TANE §2°s 2Ll
ng* £€g° L 00°2 €8N N 06° L Sl*l 62°s LLt
Ll n6 L 29°¢ €9 N 6L° 06°1L 6L° 06°1 oLl
el 98° L 99°2 00°9 UIA 16° L (RS § le°n 60l
* 3 3 * * 3 3% 3 gol
9L 1L 99°L 291 oL*s 00° L 00°2 [T A! AL €0l
go° L 0s°L et 00°S Q0" L Sl 05°2 0S°3 2ol
Ll n6°1L VAN 0s°1 g0° L 62°2 99°1 058° 1 oL
€g° Ll 99°1 9lL°s 99° £€g°1 00°2 9lL°s ool
So° 1 gE"L LSl 0s°S 99° £€g°l 00°2 9L°S 66
00°1L 05°1 gs° L 99°S g0° L YA €€-2 05°S 86
00° L 0s° 1 of°tL Ss€°§ 6L° 0671 1°2 0s°S L6 .
g86° ge° L €€l €€ €e°l £€g° L 00°1L 00°S 9
99° « €87l setl se’s L6 29" L 90° L el°s sé6 4 "
@
. LS 00°2 ot 1 0s°1 6L* 06° L 09°1 o€ 06
6L* 06° L 9l°e 0s°S 99° £€g° L 00°2 91°S 68
S0° L n9° 1 sfi*e 00°S 99° £€g°l 00°¢ 9L°S 88
lo°1 oLl g0°e 0s°Y €6° oL°L 0s°1 £g°h .8
00" 1 o€° 1 Sl°l §2's L6® 29°L €6° oL°S g
£g° 2e L 98°1 0s°S €6° oLl SlL°L sl*S 08
S0° L -ogeL 05°1 £8°S 00°1 0s° L €€°2 05°§ 6L
Lo* 05°L 00°2 9l°S £6° S o0gtL 00°2 '08°S 8.
gé° IS £9° 00°S 00°L 0s°L 00°¢ 9L°S LL
udI 20 udl 20 udI 20 udl 20
Lytaotad apny Tusel £3ta0Tad opny TUSEN ueTqoad
$90TAJ9S TEUOT}ONI3SUL SJ0199.4TJ AVIA LV - 97dV3
R [P I Lo I s HI—— }—— . ’ . ¢ 3 R T ves . . . - .
. _ O
‘l

Aruitoxt provided by Eic:

E




T4 olL° 2
(YA oL°2
£9° 1 00°1
gL L €€ ¢
l8°1 0L €
£€g° L €€°€

g€ L 02°2
1972 50°2
05" L Ll
06° 1 ql2
19" 1 g€ 2
£g°L ge*e

n6°1 €e°2
0s° L 65° 1
19" 1 00°€
ge* L 09°1L
191 98°L
08"t 00°2
AN 05" L

26° L 99° L
08"l oL
sil'l ns°1
197 L 92" L
16° 1L Lg°L

o€ 1 ste
oLl 00°2

NN O WM
— N M\~ N
L]

- o

OMO O N0
mco\.r.\o o -

*
mn NP ATAR Ta R Vo Vol

~“\eo O

CO0O00MNO O Oa)8
) U}Lr.\u.\o.\cnrv}l\: A .oo’l\m
S i un S Ininanan M

0 O
.
wmn

=17
€6°
£6°
oLl
01
99° 1
L6®

go" L
99°
6L
€e°lL
99°
AR

00°1L
99°
0s°L
€6°
€6°
99°
95°

6L*
6L*
€eel
go°lt
00" 1L

€6°
05° L

oL

oLl
of°1
sl
00°2
IASE

sL-t
00°2
G6° L
£g° L
€8°1L
29" 1

05° 1
€81
05°L
oLl
o€ L
€81
€6°1

06° L.
06°1L
€81l
YA
08l

oL°L
05° 1

00 MO O
OU\U}MOO

QO
W O
L]

3

AN QS NNy
QO O mMmmMm
NN — O O M

(48}
-

NO NO OO

- L]

ANWNDO O v
L]
SN N NN 1IN W\ PN NO NN,

mowvInNN\O O
~O0 = NO — N
L]

[eNeoNeR e BT
OOUDPC\I

L)
mun NOO N

O Q0
U‘\O

vl
19t
9L
651
g5t
LSl

251
181
051
671
gL
mi

€
P
L
ont
6€1L
gelL
LEL

L€l
oflL
621
gel
lel

et
ocl

20 yoI

20

yol

20

20

£y1a0Tad

s9oTAJeS TeusTjonajsul

opny Tudel

£qTa0Tad

sJo01%9a1d HVIA

apnjtudei

we1qoxd

LV - 37Vl

Q

Aruitoxt provided by Eic:

E




‘wxoy oy3 330 1JoT AT3US3ISADRUT 8J8M WPT STY} J0J S80TOyd asuodsax oyl s .

AN 2L€ 00°S g0° L Sl 1 99°2 0s°S oLl
99° 1 €g°¢€ co°S 9Ll 0s°L 0S°€ 0s°1 691
Slel 09°2 0s°S €e 1L £Q°1 05°€ 0s°1 9L
00°2 lE2 gen Q6* oL 29°€ 00°S 9l
051l £€°2 0€°S L6° 29°L Sl sL*s €91

3

20 R (v} § 20 udl 2b udl 2d
apny Tudeq LqTIowad spniTuldel . waTqoad

LV - 314Vl

S90TAJ9S TeuoTjonajsul 810109110 HVIA

O
-RICI

P Smsorarrer ot o oy ey LR [t | [ | promoe g PIe— [ g rremia o — N
N et e ~— ey

E




10°1 LL*e oL°¢ Si°t 8¢
10° 1 LL°L o€ e SLm Le
c9° 002 €671 00°1 9¢
no° 1 Lol ¢9°e €€°g 14
LL® 06° L no°tL 8g° 1 e
oL* gé° 1 99°1 9L°% 1%
Ll 06°1 Lo°e T AR 44
06"’ 8L Gt 16°Y 12
19° 96° L 02°c sef 02

' 9s° €61 Ls° L onn 61l

£€g° Ll o1 se°n gL

n no*t 9e*c qln L

So° L 26" 1L sé°e se*f 9l

s9° 26° 1 ce’¢e 00°S St
99° €9 L g€-2 2L°s n
) *UWLIOJ S90TAJISS qUOpPNLS $9° 00°2 le° L. LLf €L
sy3 ul weqT 3SATI 09°* €0°2 9s° L 00°S cl
ay; 09 spuodsaagod waoJ 9$° £6° 1L A" oen (R

Lonrans aqa1duwod ay3 ut

gs we3l cuxoy fLaaans 06° ale L o1 1°g S
oqo7dwod ay3 woxy 06° l2*t 9L° L 02°9 L

SweqT JO 39S-qns ®© 06° le*t lett (WA £
pautejuod jusumajsul £€g° oe°L on-t S8°S c
S90TAJSS qUSPNIS YL 28° 2ecl 2e'e 00°9 l

401 20 : u0I 20 &0I 20 401 20
KyTaotad apnjtudel AjTaoTad apnytudeji waTqoad

1=l S90TAISS JUSPNIS

L1=N Sutuueld pue yoaesssy

sueTqoxd 2oueBaaauo) o3 sssuodssy sodTAJeS quepN}S pue 3utuueld pue Yo.IeISY

gy - 3TdVL

O

* WAruntont provided by Eic

E




2=V

L6° FAS £lL°¢ €5°¢ ig* gl L 2ot oz s 2l
L6 rAR! AN 0€°§ 19° g8 L cQ* | ai°g Ll
go° L gLeL Y AN £€g°¢€ 08° oL*e 161 oL°f oL
00°1L qg L 00°2 SL°M 68° 081 YA 00°¢ 69
6L* 06° L £g°€ 00°S 89° £€6°1 €Q°L 00°S 89
06° gL e AR LEN €0°1 tg° L L6 L Le°N 29
§0° L 05°1 LE°L 99°4 £9° LL°t 26° L £g°M 19
go i gLl Sl 0s°S £9° Ll*L 20°2 Cu°S 09
€9° cs° L 2Lz ceen £g* Ll €51 05N 65
L6° 9 L WA gL°S 99°* £€8° L of-e sl 8s
gé° B A s2°2 oL°S £s
66° 8s°l 1871 YA 2s
96° ql°l 00°2 LE°S LS
oL* lg°L gL 09° 1, 0s
s9° 00°e ns L A 6
oL* f0°¢ el gs 1 en
se° 18° L L7 L8N Mmoo
66° 551 16°1 29°1 o *“
99° €9°1 90°2 00'S s
sg* lg° L oL*L og 1 o
oL Gg6° L rAI Nt rAIM| 6€
s9° 00°¢ gL 09°1 g€
LL® 06°1 L6 1 U LE
sg° S6° L nso 1 gs M 9¢
LS* 00°2 99° L 9L*Y 19
99° £Q°1 2L Le°n e
6 89" L 29" L 00°s |, €€
HOIL 20 4ol 20 yd1 20 (v)8 2 |-
£qTIotad apunq Tudei £qTaotad apniTudep / weTqoad,
{
mmoghmm Pcmﬁspm mc.ﬂccm.ﬁm Ucm Sohmmwmm /.Nﬂw - m.Hm<B

[RSURINRY [P tmavoe s [ EEERT

prmrm ey N

Py

/

_

Ve -

prm—

[P

Q

Aruitoxt provided by Eic:

E




99° 1Al ot e €91 ALl
€0° 1L ig-t 2L-e 00°S gLt
201 SL*l 9e°L 08°f AN
29° lg°1 £€g° 00°9 lg° - Sl lo*ze Lg°N zLL
né: tE° L o€ L 0¢°9 99° €9°1 [TA] 26N LLL
eg’ rAAN LA g0°9 99° 16°1 05°2 sLn oLt
lg’ CTAR 0’ L 08°S £g° i 0é°2 AL &0l
¢ * ¢ * * * * * golL
i9° 96° L 0g° oLY €0l
LS° 261 0lL°1 sLem 2oL
99° 16°1 o1 seen Lot
19° 96° L €eoL 0s°M ool
68° 0g°L €€ L 26°1 66
99° . €801 secl gL 86
99° £€8° 1 00° L 00°S Lé
99° L6 L 00° L 00°S 96 5
EL* 18”1 ML 081 s6 A
SL* 00°2 S6° 1 zLn 6L* 00°2 05° 1 9L°f 06
28’ Ll 20°€ SL°m 2L’ 98° L 281 QLN 69
cg’ Lt g9°1L Lg°N 99° L6°1L et 991 88
L6 LE L LE L £€°s L6 n9° 1 00°2 00°S L8
Lg° Sl 9L°2 9L°s g6° gE" L €g°L 99°S 18
N6 et 61°1 S8°S 00° L og-L 991 0s°S 08
ne* SLoL -t 80°9 00°1 0s°1 £e L 0s°S 6L
no- sL°t é6L°L S8°S 86" gE" L 0s° 1 9L°S gl
0g° A g2l §2°9 66° et NS L 2L°s Ll
(V) 20 = (v) A 20 yo1 20 :(v) 20
L£y1a0tad apnq tudel Lataotad apnitudel] waTqoad
S80TAJDS FUBPN3S Butuuetd pue yoaesssy 2V - J1dvy

IC

Aruitoxt provided by Eic:

Q

E




N-gv

2l 28" L Gl 06°1 29l

G9° £9° 1L 02 i L0°S L9t

99° L6° L 0s° L £9°1 091

q0°l e L Ll £Q°g 6slt

2L’ G8° L €€ L 99°% gstL

LLe 26° L M0°2 sef lSL

€9° LL*L 16°2 £€8°1 2slt

99° i6° L 0S5° 1L gLh 1St

£6° oLl £€°2 cln 05l

10"t 0s° L €€ 2 oL°S S

lo°t 0Ss°L 02°¢ 05°S gnt

00° 1 0S°'L 16°1 £€9°S LML g
10°1L 0s*1L 0g L 0S8°S €11

2l* 9g8°1L 0s° L €9°M A
- 68° 0g° L 0g°L 0s°h M -
€9° Ll G622 0S5°S ofL o

gé" ge" L €€°2 00°9 6L 1 A
68° 0g° L 69° L 00°S gt QO
9’ l1g°1 St L 0s°1 LEL

69° 0g° L €€ 1 €£9°1 LeL

£Q° Ll L 66° L 19°S ofl

€9° Ll sl 00°S 621

SO L 29° L 99°2 0s°§ gel

L6* (VAT s 99°1 lel

00° 1 0s°L 08"l 08°S (4!

65° 0g8° 1 TANE l0°S o2l

ydl 20 ydI 20 ydl 20 ydI 20
£y 1I0tad apnitudel Ly1aotid apny tudel weTqodd
mmowbhmm .ucmﬁsum wcwccm.ﬁm ﬁcm so&.mmmmm N< - um.Hm«..H
<
, - — -y N Nemeamee L s 3 et e 1 Sreeemny

C

Rl

Aruitoxt provided by Eic:

O

E




S-¢

‘WIC I

<

o 1I9T AT3U93J0sDEUT 8JoM WelT STY3 JoJ SO0TCYD osuodsald euyy,

2L 98- L 6E° L gL°s oLt
€g° og°t 0s° 1L €8N 691
98* 88° L £g L 85°S 891
Lo° oLt 00°¢ £Q°Mn JAS 2N
il €91 J2°2 0s°S €91
yoI 20 401 20 4oL 20 401 s,
ApTI0Tad spn3tudep £11a0Tad spnjTuden watqoxd

$80TAISS 4I1°DNLES

3utuueTd pue YoJIeasay

2V - 91avl

IC

Aruitoxt provided by Eic:

O

E



20" L Gt 15°2 ge s
£0° L Ccé6° L ¢zt 9g° €
- 101 cltl 66°¢ Qen
Lt niee XA 0s°€
po°l 69° L 09°2 891
oL* 16t tite LEY
2é° 46° L lerz 26°¢€
NIAN) le¢e UM 99°2
gl G671 65°2 le €
00° L L€ 2 16°2 She2
L. 26° 1 9l°1 ey
L6 sg° L 09°2 on°n
é6L° L [ A¥ o€ neE-e
ng* 6L° L G6ee £0°S
6L* 28°L 10°2 €L°n
2g° 28°1L sLe €
nL* 68° L 68° L se°n
Ko gL L gL ot°s
oL® 69° L g9° L o€ N
26" 9l 222 l0°S
96" SL°L s0°2 6L°1
£0° 1 91 9L°2 £6°1
L6* INANY ot e 09°Y

e9°
sl
i8°
09°
sL*
00°
00°
Sle
L8°
09°

00°
e
slL*
sLe
L8’
[N
0s*

£g8°
£g°

09°
99°

-—

Ll
00°2
AN
oL*e
00°¢
0s° L
0s° 1
00°¢
VAN
oL°c
SloL
0s° 1L
0s°2
00°¢
00°¢
TR
06° L
00°¢

00°¢
00°¢
setl
oL°l
9L°l

€€ 1
sl ez
cl-t
go° L
0s°1
sl*e
sl°l
00°2
o€
cec L
0s° 1L
0sc° L
00°N
€€ 1
00°¢
go° 1
€€l
001

[TANH
£€°2
sl°e
2L€
992

GO I\ ARG A MO F-FF 0 0 F -G

OMVVOMOODOOOO0O0O0OWVOON

O~-Ner— MO —NOWNOoO NN O NN «— O O\

MW GC O WN

a2
L2
92
14
it
2
12

- G¢

1
[

gl
Ll
9l

i
€l
cl
L

— O

oI 2o (o34 20

40l

20

-(v} "

£q1I0Tad spniTudel

A1raotad

9=N Idd

spnyTudel

weTqoad

1€ - IEVL

supTqoad @ousdasauc) o3 sasuodsay JIAT pue Idd

D-11



Lo° 1t €L 2L e lg*s Y ARE oz L 0s°2 00°¢ 2l
66° neetL €1°2 g2°¢ 09° oLl (A1 05°9 W)
g q0° ¢ Mg 96°¢ qll os°L €€l €99 0l
1g* lg°tL 9€° 2 9e'M 051 00°2 sl 2 00°S 69
£9° 06° 1L g6l neey 0s* 00°2 0s°€ 0s° 1 89
£g° 28" ! 0g° L 99°1 Sl 00°2 se°€ 05°9 ¢9
6L Lg*t p6° L 86°1 N 00°2 622 05’1 19
6L* el 0g°. Ley gc° i €571 0c*2 0s°S 09
£6° qltl Lo*e 161 00°1L 0s°L €€ 1 £9°S 65
nLe €971 ég° L 26°M £9° 00°2 [TAR! g2°s 8s
ng* €g°L 62°2 SN lg° YA} 0s°2 0s°S €S
L& 6L L gh-2 261 Lg° Sslel 0S°2 0$°S 28
2ot 19°1 02°¢ €L°S 00°1 0s° L 0$°2 0$°S 1S
66° S9° 1 62°2 9€°S 00° 1L 0s°L sl 00°9 0S
£6° 2Ll YA 0€°s 00°1L 0s°L 00°2 05°9 Y
lg* S0°¢ l£°2 oL*f [TAN! 0s° L slez 00°9 g«
N6 WA} 9L°¢ gL*s 00°L 0s° 1 slel 05°9 - il
0g° QL° L Q0°2 00°G - éS° 06° L g0° L €9 N o
L6* 19° 1 26° L olL*S 00°L 0S° L 00°2 0s°S st
Qé° 0g° 1L L R nen go°1L €g°t 00°2 05§ ofn
Gé* 19t sL°z onf 09° clL*L 00° 1 05°G 6€
2q° 6L°1 g6 L S6°1 lg° (AN Q0° L 9l°9 g€
gl 181 q€°2 €z N 00°1L 0s°1L slL* 00°9 LE
pé° 89° L YA/ 00°S Lg* Sl 00°2 0$°S 9¢
qq” 6L° 1 L2 L9°N 00°1 0sc° L g0° 1 £9°9 19
69° 981 28"l 65°1 Lg* SlLel €€ 1 £8°S ne
Ll 28t 2Lee €L°n AN lg°l £g9° 00°9 €€
udI 20 udI 2b HOI 20 ydI 20
£Lqataotad spnqtulel] LatIotad spnyTudel udTqoId
2EAT 1da 194 - IdYL

Q

Aruitoxt provided by Eic:

E




£g° lo'2 £ e gatt 65° Q8L T AR 0SS 6L
L 561 16! AIREH 0s°* 00°¢ sL® 00°1 QLL .
c9° 16° 1L ahey [ 0s* 00°2 Lo® YA Ll
96° 2€° L et 62°9 Le’ szl Lg* 62°9 AN
Qé° 9€° 1 oL*l 61°9 09° oL*l Le® SL*9 LLL
10° L el £6°1 Q6°S Lg® AN lg° §2'9 oLl
lg* €2t LS* 1 059 09° oLt 2Lt SL'9 601
3 3 2% 3 3% 3% % 3¢ Qo1
£6° £9° 1l e 2 261 65° 06° L go° 1 91°§ £o1
10° L 69° 1 50°2 sfes L9 slel 0s° 1 00°9 20l 5
06° - 88°1L 6N e SlM 6s° 06° 1L 00°2 05°S Lot
08" Ll L6° 1L g0°S 09° oLz 05°2 05°S ool _
no°1 AN lo*e mn-s és°* 06°1 2Ll SlL°S 66" =
10°1 £€9°1 ne e eSS 6S° 06°1 0Ss° 1 05°§ 86 e
£6° A 06°1 LL°S lg* ql°l 05° 1 00°9 Lé 3
L8 6L° 1 Y AR L6 1 L8’ sl i sl 0s°§S 96 "
nLe 28 L 9t L6°1 S6° £€°1 Sl 00°9 g6 7 -
. o
96° 20°2 £6°2 201 Lg° Gle1 00°2 0S°S 06 (=3
96° 0g° L 2€°2 s 1| Lg° Glel 0S°1 00°9 69
28° £€9°1 912 ALl Lg° SL*l go° 1 g1°9 88
9L* 16°1 96°1 9s°M g6 €€ 1 sz°l §2°9 PXe
00" 1 2l L 65°2 nL*s 09° oLl Lg* G2°9 K¢}
no° L £€9° 1 02°2 2€°s 09° oL°L 00°1 05°9 08
16° Sl*l £6° i R A L9 L YAR! lg° q2°9 6L
66° g9°1L 1G°2 gL°s lg* Al Le 00°9 9.
26° 9L 1 €2 LLes 99° 911l 29° L8°S LL
yoI 20 ydl 20 4Ol 20 401 20
Aq1a0Tad spnaTuUden Aqtaotad spnjTulden ueTqoxd
0F AT Iaa 14 - 74Vl
;
i e veseeer bemeema b mmmn e e s ey fmmee] ye—

O

-~

an




LA 5% i2°¢ i3 Seti g Qi3 <
09° Gé° L cLe lg° i LA} 05°5 {91
€L pé° L 2i°2 l8° gl go° L £g°s vell
§9° L6° 1 52 00°i 06" L TAR! 0S°S &L
€L 96°1 €22 slL: 00°2 0s° L 00°S gal
0G* 9g°L 9L L 6G°* 6L 0s° i 0$°6 LGL
AN} S 2€°¢ 0s* co°2e 0s°L 00 % 2st
Lt 15°1 A sl 00°2 £€°2 9L°N st

lg’ ag°t L2 00"l 0¢" i 2Ll slL°9 0slL
s6° lg° L io'2 QoL e i YA 00°9 6L
£6° [4 A sl+e Ly’ YA sltc 05°1 giL
1% 6L fee 0s* 00°2 veETL 99°S N

£o0° UUAR! gE-e €L c Lg’ YAl YA 0s°9 i
65° ge* L 1g° L 9L1 6s* 06° L Gle\ 00°9 2nt
g6° £g L 2Ltz ANl lg° €l L 05°2 00°S L
00* L9°L lo°2 AR TANE 0g° L 00°2 05°9 oL L
6 L° L s€re 2€°S Se° L 05° L 00°2 05°9 6L 7
L6° gLl né L L% Lg° cLeL 05"t 05°S getL =
0p* 28" L SL°e S8t L8 Gi*l 00°2 0S°S LEL
19° L6t 89" L G911 6s° 06° 1 Gcle2 05°S €L
Lo lg°t gLt £g°N 0s* 00°2 00°1L 0$°S of L
g9° 06° L 1Ll | L8’ IAN! c9* 06°S 6zl
59° 18° L g9 L syl 00°1L 0s°! go°L £8°S gzl

19° 674 €61 st n 29° 2l°¢ se L sl°s lel

66° 6L° L e;mee ne N lg° [YAN" sl e 0s°S 1zl

LL 1671 £0°¢ ot 1 slL’ 00°¢ 00°¢ 00°S ozl
oI 20 udl 20 ydl ) ydl 20

Lr1aotad apuiTudel £ TI0Tad apnjtudej] wsTqo.1d
g4 - 3I9YL

22

IC

o

Aruitoxt provided by Eic:

E



‘wIoy 8yy Fjo 3397 L13usiIsapeul sasm well ST J0J S90TOYD csuodsad syl 3

w
]
-

‘)

3

3%

wy
—
]
]
20°1 99°1 €Nz 50°S 00°1 0s1 Lg° §2°9 oLl
g0 L oLl Sl°¢ 99°1 oc°L 0s°1L gzt 0S°9 591
lo* L 69°1 t£l°2 N6 N 00°1L os°L - 00°2 05°¢ g9l
20°1L 2l sgL 28N s6° £€€°1 LT AN §2°9 L9l
28 sg°l o2 gnen go* L €g° 1L A1 sl°s €91
ydI 20 40I_ 20 qo1 20 4dI 20
£y130Tad apnytulely] £1TI0TId spnjtudel us Tqoad
O3AT Ida 1§ - §7aVL

-

b e temreny

rm e

e

O

Aruitoxt provided by Eic:

E




gL %2 i€ Q377 05°1 96t é6'2 9L°¢ 52
NG 00°¢ 20°€ 00'% X AR €0 gs° L oC°9 Le
58t 0952 £€°1 €€ L oz L 0L L cze €9°s T
TAN? 05°2 gL'z LE L sg* 25 L sl2 Q67 se
99° aiL*e gl°g 0s°L sl: 00°¢ 0S°€ oL*7 it
29° 22 Sl 2 051 0s” 00*e Sl 05 % £2
26 €€°2 062 cs°z sl* igtt 0§°2 Q€T 2
<6 g€ 2 Sl e cGéti _oitt 0s° L 661 gz'¢ 12
Gér €€-2 LETC (AN 59 261 35°2 GLg 0
Al 0s°¢ 99°€ 00°2 sLe lgtl §lL*2 0s 1 6L
€€t £€g°tL sl 2 SL°% go- L £9° L sl 2 - 9L*S gl
ne-L se'e Si*€ 00°1 00° L cs* L 612 0S°G iL
a6° 99°2 23° A1 L0°1 0£°2 RO ¢ Gl-€ I
gL ce'e £tz (VAR g6 ¢l 06°2 0C°¢ <l
S 29°2 sz s SlLe€ £€es car L 02 00°¢ T
nget ¢l°l LET] sets Lé* Ll 95°¢ SsL*S €1l
et 2072 0s*e slL°n €L° gt 2l°2 ces 4
ie* see go* 1 oL'n L9° el 99° £8'9 7
NS 52z 00°2 £e Lé* 91 §9°2 £€9°S S
£6° of°L Glez 00°¢ 00" L 0s° L AN oL*¢ |
L6* LEtL l£°2 se°s 99° £g°1L 00°*2 0S°9 €
oLt of-L £€€°2 00°¢ L&* Se L 6g° L LG 2
citl [TA" Le*e ge < £6° of° L 2Lz cl's L
gdhi r4v) EOI zd ¥dI 20 udI 20

Litxo g apnq Tud=N £LyTa0tId apngTuUden waTGoId

p=N @933 TuwO) FuTIe9lS 2i=N  EVIAGM

SueTGoId 8oussaaauo) o3 sasuodssy o977 Tuwol Juraes}S pue FVIAGM

1S - dTEVL

Q

IC

15

Aruitoxt provided by Eic:




o
Q

-0

o

2Ll [ YAR! 00°2 &S L6° STl 60° L oL*9 ¢l
X AR g2°2 YA L6 m9°1 £€L°2 00°*0 Ll
lo* sl*2 00°2 0s°*2 sg° 02 00°2 §2° M ol
g2l 0s° L G622 0s°S slL: 00°2 0s°L [ I 69
i8° [ YAk £€°2 £8°€ 00°1L 0s°1 0s°2 05°9 89
<l 0S°2 0s°S 0s°2 £g- sQ° L 30°¢ s2°S 29
g2t 0S8°2 (ALY 05°€ lg° sl 16°1 9L°S i
g0° i oL°e YAR4 0s°€ 65° 0é° i g0°¢ 05°5 09
521 0s° 1L LEn SL*h 99° n6° 1 €L°1 €91 65
ge*l 00°2 ql°€ g2 1 g86° 09°1L 6l.°1 £€°9 o
6L* 06°L g2l SL*h 20°1 Sl*l 02°2 99°S €S
8s* g0°2 L€ 1 99°1 SL° lg°1 on-l -TAL | 2s
ns* L Sl°l LEn SL*M sl l18°1 €€°2 €8°1 Ls
go° 1 Sl°L 00°2 9L°S 99° £9° L Sl°L €1 0s
L6° 29°L Sl*1 g2°5 00°L 0S°1L gS° L 00°9 &
29° lg°2 212 [ Al SlL* 00°2 0s°2 00°S g
YA 00°2 len 00°S 99° né* 1 s2°2 oL*S n a
g0° L 9lL°2 no°s 00°Y 65° 06°1 T AN 9L°s on
€€ 1 9l°2 0s°2 0s°1 29" 19°1 £9° 00°9 s
c6* €€°2 YA 0s°2 SlL: 00°2 00°2 0s°s of
po° L £g°1 l9°€ Sl*2 90° 1 99° 1 0s°2 05°9 6€
0S° L 00°2 (AR SlL*S X Gl 161 €9°s Q€
c6* £€° 1 Len 00°7 90° L 99°1 99°1 sl°s L€
0S° 1L 0S° 1 TAl| 0s° 1 ql: 18°1 on-tL 0L*S 9€
gs° 16°1 €€ 1L 9L°N sg° 26°1 91°2 oL°S 14
og”° oL*2 0s° L 9Ll°7 99° n6° 1 €€ 1L 9l°s n¢
49° 00°2 0s°1 0s°1 (0% 00°2 £€g° 00°9 119
udI 20 yol 20 Yol 20 yoI 20

Lytrotad apnqTudel Lataotad apnytulel wuaTqoxd

9979 TUMWOD SUTJIARLS FVIAOM 19 - IdVL

PRESTRIEN

R e g ot

[Pu——

PRSI .

Q

N

Aruitoxt provided by Eic:

E




'

Ggo° 1L ci°¢ R IR oL GEt L lgti 7Gx ol
147N 00°¢ .82%¢ 05'¢ Lé* f9° 1 661 [ AL gLt
69° 00°¢ lg°l . (YA 0s* c0’¢ lLg° cl°S Lil
9i°1 99° 1 1AL % cl*s lg° TAN! 0s°¢ 05°9 ZLl
06* oY AN 29°2¢ §5e2°s L6° e L go°{ 91°9 LLtL
gLl ag9° | oM .00°S Lé® se° L 6€° L §2'9 oLt
gLl Ll 99°¢ 00°9 L& no*li 90°¢ 00° ¢ 601
3 P 3t 3 * 3 3 3 qol
J0° L 05°2 £9°2 00°¢ 00°1 .05°1 91L°2 0$°9 ol
05 oL-¢ lg°e 99°¢ 99° ol°l Lol 9°9 2ol
AN 18°2 06° 1 0e¢'lL L8’ [TARE 00°¢ 05°9 1ol
g0° L 91°¢ ql € se N L6* ge°lL 9c° 1L LE9 00l
9G*° £8°'L 0s° L £Q°N Lé* [ Ggeclt oL*9 66
TAR s2°2 [ TALl 05° L 99° gLl 99° £8°9 86
£6° g1 00°€ gi°M 00°1 05l 69°1L 91°¢ L6
0s°1 00°¢ € 001 Lo . YAN 2Ll SlL*9 96 .
001 0s°L 29°1L gen 09° oLl lg° sL*9 56 M
25° 1L g2°e YA [TA49 g6° YA €zl 19°9 06
AN el ¢ 2L°e 00°1 sl 18°1l 00°¢ 05°S 68
go° L €8t L slee 05°1 90° 1L 99°1 oL°e 05°9 88
nge L sl Sl 00°S 86° on-L 0£°2 09°9 Xe]
lg: GleL see 05°9 Lé* GE° L 29°2 SL°9 K¢}
go°t gL°e sl-2 00°% Lg° T AN 2Lt 49.°9 08
go°1i £e° L VAR 00°'S 00° 1 0S°1L st n9°9 6L
00° 1L 0s° 1l €L £9°N L6 f9° 1 122 00°9 1A
gL-t JASE LE°2 G62°s LL° 0271 L 08°9 Ll
ydI 20 yol 20 :[v) 1 20 ydl 20
£a1taotad spnyTuse) £ytaotad epnq Tuden wsTqoId
a2 Tumo) 3utJeels FVIAEM 10 - ATdVL

Q

Aruitoxt provided by Eic:

E




TE* rA R ie°e AR 66° oL gLt Qe*¢ A
e 1 29°2 TAR A 16° (VAN gl°e 18-S 1ot
Nl 05°2 99°2 05°¢€ 66° Q5° 1L 95| 2L°9 09l
2 €€e Lot 99° ¢ 66° gs L €n°e sl*s 41
KTAN! 0s°¢ 05°2 SlL°€ 66° gs° L 02°2 00°9Q gstL
<l 00°2 IAR} 00°1 £6° o€t go° 1 S¢°9 )i}
cé* £€°¢ 00°€ - 05° 1 sl® 00°¢ €L 00°'S 261
oe" cO°€ rAN1 SgetL sL® co’c 0s° 1 05°1 1St
DR 99°2 se'c 0s*L . 65° 06°L 99°i se°s 0Si
G L 0s°¢ YA 00°¢ Lg* sLeL YA 0S8°S 6l
Le® Sl°2 00°2 0s° L Sl lg8°L 05 L 0s°S gfiL
9Ll €€ e le e Y AR Qs 16°1 let €€°S nt
YS! 0s° 1 LEN 00°S lg° TANT TAN} £8°9 €t
L 00°2 90°2 l8°€ 99° £8° 1 oL oL'S rAg
Lot £€° 2 A4 00°¢ 00° L 05°1L YA 9lL°Ss ]}
£4° el°e 90°¢ Lg° M 90" L 99°1 16°1 .€8°9 oL &
€£6° l18°1 o1 91°g 96° QL L 99° 1 A 6eL o
€€ 9lL°2 00°2 0s°1 Lg° secl €L 1 9L°9 geL =
29° 181 €€l £€°1 13 €€ 1 80°2 £8°S LEL
G6° 99° L Gleg 00°1 go° L €g°l £€°2 Gl*s TfL
GO L €g°L 00°¢ 0s°1 00°1L 05°L €L G§2°9 ofL
£6° lg°! L£°2 SLM L6° n9° L go°1L £8°S 6zl
Ll 0" 1L LN SLeN L6 91 setl 05°S gel
£6° gt Lé® LEY L6 29l 00°¢ 00°9 L2l
£et L €l TA| 00°S L9" sel sel 05°9 12l
Glel 00°¢ 05°€ 05°1 L8° TAR 0s°1 TA oel
i 20 Yol 20 udI 20 udl 20
£y ni0Tad apnytudel £L£ytaotad apn3tudel waTqoId
9954 Tuwo) - SutIe91sS TV ILAGM 10 - YIEVL
— - — R A ’ " — L germd e

A
*2

Aruitoxt provided by Eic:

ERI




Iiadnasidgd [y i i

‘wrof eyl jJo

+ JoT AT3uUa%Leapeut @068

sy

w31T STYj JOF SIOTOYD ARUCUSEL T e

n-20

o. . ° . . ON-F
. 00* €8° a8 L :o._ oo.m
rAR} MM." mm.m 16° Pw”” Mm.” mw.w mwﬂ
. - —. @Po@ —‘m‘ @ ' '
ww.” , mm.F 009 00° 1 0s°L 00°2 0S°S 191
o5z sz 0S°€ 16° VAR €9 L €€S €91
_ udl 20 (v} 2
monvﬁuﬁcmms 2 Lqtaotad epnytudel weTqoxd
| 10 - 476VL
9979 TUO) m:.,ﬁompm AN

)

h{
¢

IC

E

Aruitoxt provided by Eic:




€ € € o1 T € A i/ 6L - 0L°¢C
T T 6 8 i/ € € i/ 68° - 08°S
T - T A 66° - 06°S
y yT 0T € T S 60° - 00°9
i f t 8 T 61" — 0T°9
z L 9 z T T T 62° - 02°9
1 6€° - 0£°9
6% - 0%°9
T T .N.H : 6 T 66° - 05°9 _,
N
T S 69° - 09°9 @
Y S 6L° - 0L°9
1 ¢ 68° - 08°9
. . BuTuueld .
9943 [ULOY  S22TA13§ pue S9OTA13S v
Buta993g JAA1 1dd IVLAGM Juapnisg yoaeasay TeUOTIONIISUT S10312921TQ
AVIA sanTepa Nc
apnyrudey uﬁ, LAy
mEUH no..:.— jo opny Hﬂw@z HON MOSHN> C.W.H—vmz m [o] ﬂO..Hu—aD..HHU S1d
T-a 4719Vl
boeed i P i et e e

O

Aruitoxt provided by Eic:

E




POV . . . - > [ e

9 62° - 0C°%
S z 6€° ~ 0E°%
T 6% - 0%°Y
8 ST 65° - 0S°%
% 69° - 09°%
1] . S £ 6L° = 0L°Y
61 -8 \/ 68° - 08°Y
A € 66° ~ 06" %
ST 91 01 60" - 00°S
e o
6 ST 6T° - OT°S M %
j S 6C° - 0C°S -
o1 6€° - 0E°S
6%° - 0%°S
LT LT 6S° ~ 0S6°S
T [4 ! 4 - € [4 69° - 09°G
- . . dutuued
2933 TUWOD S9DTAIDS pue S3DTAIDS
Juravaag DHAT 1dd IVIAEM juapnig 1J21e3S9Y- Teuotionaisug S1032911( YA
: AVIA sanTep 0O
(*3,u0)) ann.m;m<w

Aruitoxt provided by Eic:

E




6L° - 0L°C
68° ~- 08°¢C
66" - 06°C
60° - 00°¢

61" - 0T°¢

62° - 0Z°€
6€° ~ 0€°€
6% - 0%°€
66" - 06°¢
[ R
69° ~ 09°€ &
’ a
6L° -~ OL°€
68° - 08°€

66° ~ 06°¢

6 1 1 | - 1 - z € 60° - 00°%

Y z € 1 T 9 , rA € 61" - OT°%

Jutuuelq
29233 TWHO0) S90FA12S pue S92TAlDS

3utaa9ag , 03AT Hmn , AVIALGM Jjuapnlys . Yyoaieasay TeuoT3onajsug §103991T1( Z
. ‘ AVIA santep 0O

(*3,u00) T-a T7EVL

IC

.
-
Aruitoxt provided by Eic:

O

P

E




9933TUWWO)
Sutaaaas

Jan1

Ida

AVIAGM

autuueld
S92TAIDS pue . S9OTAI3S
"3uapnas yoaeasay TeuoT3onalsuy

$1039211Q

avia

(*3,u0D) T-a I1AVL

sanyep No

O

Aruitoxt provided by Eic:

E




ni)

6% - 0%"Y%

1 65° ~ 0S¥
69° - 09°Y
6L° = OL"%

. 68° - 08°%
66° = 06°%
60° - 00°S
61" - 0T°S
62 - 92°S

"
6e° - 0g°s %
6% - 0%°S

66° = 0S°S

29313 TUMOY)
Suta993s

dutuueTd
S9ITAIDG pue $99TAI1S

J4dA1 14a avingam juspnis Yyoaeasay Teuvoilonajsuy ,muOuumuﬂQ z
CAVIA . santep O

apnitudey 103 YOI

swa[qo1g jo apnatuSel 10J sanTe, a8uey 91I3aend~-1393u] JO UOTINQIAISIQ

¢=a IA19vL

O

-

Full Tt Provided by ERIC.

E

r




y 1 1 1 1 1 S 60° - 00°€
T T z 61° - OT°€
4 z 1 1 z 1 62° - 02°¢€
\ 1 € 6€° ~ Of°€
T 1 6%° - O%°€
1 1 z € 65° - 0S°€
z 1 z 69° - 09°€
s o | | S 6L - OL°E
I o | I | | 68° - 08°€ L mw
| 66° - 06°€ ke
I - | 1 D - z 60° - 00°Y
61° - OT'%
z . | | | 62 - 0T°Y
Z T 66 - 0E"Y
‘ ) ,wwwccmﬁm _
2933 TUWO) , S92TIA13G pue S9ITA13S .
Suta993g AT 140 AVIALM Jjuapnag yoaeasay TBUOTIONISUT S103991I(
. o ) . VIin sontep €D
(*3,U00) z-Q ATV

Aruitoxt provided by Eic:

E




3dutuuetd
- @933TUMO) : $901A9S | pue S3ITAI3S
8utraseng 24A1 140 YVIALEM Juapnas ysacosay TeuoT3dNa3suy sa1032211q z
: o AVIA sarqel D

(*3,u0d) z-a 319Vl

O

-~

s

E 3




e v et et Faonreirnd besmma §

[RRTSIVRaN boem —

T A rA T 69° - 09°
€ T T z 6L° - OL®
. © .
8 Y T T rA 68° - 08" §
(=]
1 S 1 66° - 06° %
aud
€ €1 v € -z L 60° - 00°T -
T Y € U T Y A 6T° - OT°T
1 Tt S T 8 . rA G 62° - 02°T
8 8 L 7 S € 66" - 0E°T
] 3dutuueTd -
sl TWWO) S32TAI3G pue '~ S30TAa3S
3utassig OAAT 144 AVIAIM auapnag \oaeasay TBUOTIONIISUL s103123a1d
. AVIA senpep &p
(*3,u0D) z-a 474VL
{
O
&l

Aruitoxt provided by Eic:

E

I




z 61 oI or T €z B4 61 66° - 06°T

1 Y iz o1 % 8 8 6 60° - 00°C
Y1 T y | 1 z | y T 61" - 01°C
L 4 T . | 1 1 62° - 02°C
8 L : 1 _ 1 68" ~ 0£°¢
69" - 0%°C
01 1 _ N 65° - 05°C
S . - 1 69° - 09°C -
z 6L° - OL°C =
. _ | A
z | | 68" - 08° & mw
. a
66° - 06°C
1 60° - 00°€
v ] , dUTuUuUeTd
2933 Twwo) . : SoDIAZDS pue S22TA19S
Sutaeels  2Ia1 1 av . juapn3 2ae3say BUOTIONAISUT S1039911(d
) .m_ A da 1A9M Pnas  udaes m<w> 3 sonren %
f3110124 103 D
swatqoig jo A3Taorad 103 senyep cmwvwz 70 '40TINQTIISTA
1-3 319V
—— “ b ; I . _ et ]
O
&l

Full Tt Provided by ERIC.

E




[ (S ;. Votammmann ¢ [P

61° - 0T°T

4
£ 4 6c° - 02°'1
o1 8 6e° - 0€°1
1 6% - o1
91 ST 66° - 0S°'T
[A 6 69° - 09°1
61 8T 1¢ 6L° - 0L°1
A 1¢ S LT [4 1¢ 61 6T 68° - 08°1

3uTuueId
2933TWWOY) S921Aa3% pue S30TAIG
duiaaelg 234A1 1dd AVIAOM Juapnig {joaeasay Teuoraonajsuy sao3o29aiq z

AVIA santep b

(*3,u0)) 1-3 19Vl

D-30

108

O

Aruitoxt provided by Eic:

E




T 41 ST 01 Y 8z 6 Y1 69° - 09°
y 6T 0T ST z ST ot ST 6L° - 0L
8 0z €€ 6T 9 9z L1 Y 68° ~ 08°
17 I€ € 43 L ST 91 (44 66° - 06°
Lo 9T 0t 1T 61 Y L1 € 82 60° - 00°T
T € 1 T Al 9 6T° - OT'T
T T S z . S T 62° - 02°T
s . . € S 6€* - 0€°T
. T 6v° - 00T g
12 1 1 g 65* - 05T & ,..nw
z T (4 69° ~ 09°T
€ T . . 6L° - OL°T
dutuueldg
2912 TUMO) S30TAIDSG pue S20TA13S
gutaaaig 79A1 1dd AVIAGM Juapnis yoieasay TeuOTIONAISU] $10322a1(
AVIA _santep CH
KL31a011g 103 YOI
SwaTqoad JO SaTITIOTIJ yodaeasay ioj sonyep a8uey ayrlaen)-iajul Jo uolingraisr(
¢-4 218Vl :
NS

Aruitoxt provided by Eic:

E




Item No.

$4 enibaan 4
' .

PROBLEMS IDENTIFIED BY RESPONDERS
(Write-In Problems)

Item No. 4

VIAE Research & Planning Administrators:

In Agri Area only

6

VTAE Research & Planning Administrators:

Define Number of female-male ready for industry course
by each industry development unit - with or without training

WBVTAE Staff:

Student Financial Aids

Dynamics of certain markets

Determining present output in VTAE of DPI, U. of W. System,
Private schools, etc.

LVEC's:

Determine effectiveness of programs

Job entry positions

K-12 Career Development

Part-time jobs for co-op students

Determining number of similar programs training for the same
core of jobs in the same geographic area

The problem in Central & North Central Wisconsin is not
enough jobs area available to accommodate the trained work
force we already have

Identifying all entry level jobs

Survey and review of new job titles presently evolving and in
recent years

Determining geography of job market

Demonstrate to the state of Wisconsin the need for more money
to be put into vocational education

Statewide occupational survey for job clusters for visually
impaired and blind.

7

WBVTAE Staff:

Recruitment, orientation, encouragement of dropouts and
alienated persons for persons with special needs
‘Emerging jobs and market readiness

LVEC's:

Skills needed at job entry level

Student -~ teacher relationship

Jobs for special ed. students

Coordinating Manpower Data WSES - VTAE - Local

D-32




Ittem No.

7 Cont.

DPL:

VTAE

WBVTAE Staff

Item No.

LVEC'

Item No.

VTAE

WBVTAE Staff:

VTAE

VTAE

VTAE

Item No.

Determine what cmployers would like in entry level employees
compared with urgent entrance requirements in marketing and
distribution

8

Research & Planning Administrators:
Identify number of employed from counties

Remedial, Tutoring, Coaching services for physically handicapped

9

s:
Reading and interpreting services
How new jobs evolve and methods of teaching job transfer

10

Research & Planning Administrators:
Determine value of WSES Outreach to serve in jeb placement and
training referral in mileage problem

Special job placement services for the handicapped and disadvan-
taged

Item No. 16

Directors:
Nursing

Instructional Services Administrators:

Short courses of less than semester length to meet immediate
needs of small industries

Dental hygiene

A.D. Nursing

NLN

Radiological technology

Research & Pianning Administrators:

L.P.N.

Cosmetology

Dental Assistant ’
Dental Hygiene '
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Item No. 16 Cont.

[ |

VTAE Rescarch & Planning Administrators Cont.
licalth Programs
Health
Health Occupations
A.D. Nursing
Radiology Tech.
Plan Para-medizal and Health Centers

P.N.
Physical Therapy
Air and Power

WBVTAE Staff:
H.0.E. program courses
AMA - Council on Med. Edu.
ADA - Council on Dental Edu.
Div. of Nursing and Board of Regents
State aid distribution policy
Fiscal year standardization
Uniform accounting system
Program accountability *Q (high priority)
Role of district boards
Facilities
Circuit relations program management
Full year district operation
Quarterly system and VTAE °
Career development - adult
Professional development of all personnel

LVEC's:
Data Processing
Health Careers
Health Occupations
Health services area - not educ. agencies but health agency
Programs for health care
Health
Health Fields - Trades
Health, Labor Unions, Industrial Commission
Health Services
Career education
Supervised job training
Music instrument repair
Art-creative
Approval

Voc.-Tech. schools

Special short voc. courses
Relevance of given accredition
Power mechanics

Metal 1lab

Vo - ag

Clerical and secretarial




Item No. 16 Cont. .f,

LVEC's Cont.:
DP1 - voc programs i
North Central Accredit. '
Commerical art .
Fuilding trades vs. unions
Building trades ;
Graphics
Articulate with MATC, VTAE, District 9
VTAE 9 - Wis. DPIL
I'm thinking of: Could students get graduate credit for

individual or independent study courses toward college
graduation 5

DP1: ‘
Distributive education = not azcepted -~ North Central Association !

Steering Committee:
Satisfying AACSB programs vs. Business Education employment needs

Item No. 29

VTAE Research & Planning Administrators:
Program planning with Minnesota schools based c¢n job market need
in Wisconsin and Minnesota
Determine the validity of the "Ladder" Approach to occupational
education

WBVTAE Staff:
Articulating with employers
Open education

LVEC's:

Developing predictive devices to the use in selecting successful.
instructors

ldentifyving by age 12, the students who will not be successful
in the general education curriculum

Get all teachers motivated to do curriculum work on behavioral
objectives

Possibility of central school vs. scattered satellite schools

Developing job descriptions of school activities

Articulating academic courses with vocational courses

Item No. 30

VTAE Research & Planning Administrators:
Program application procedures with Upper Great Lakes Regional
Commission
Ed. technology

D-35




Item No. 31

VTAE Research & Planning Administrators:
Special programs for handicapped residents

% Item No. 32

VTAE Research & Planning Administrators:

Shifting of Voc. Tech. Programs to the comprehensive high
level for post-secondary program.

Item No. 33

PSSP

VTAE Research & Planning Administrators:
Program planning for a study skills center

[yeeespw?

Item No. 41

(YR Y
.

VTAE Research & Planning Administrators:
Developing testing out packages for advanced standing

[y |
v

LVEC's:
Retooling teachers to the above
Lack of good AV Dept.
Assessment of relative effectiveness of ''successful" instructional
methods
Developing strategies for implementing new ideas (guides,
activities, etc.) into the curriculum
Provide learning materials that directly relate to industrial
setting.
§ Using behavioral objectives effectively.

t arscmarend

DPI:
§ Determine effectiveness of learning manager approach
1 Item No. 42
1
- LVEC's:
- Determination and use of task analysis
i Determine effectiveness of individually designed learning
i activity packages around each student's career objectives and
used in a group situation. (The interstate D.E. Curriculum
]‘ Learning Activity Packages will be ready by fall of '72.)
] Item No. 43
; LVEC's:
] Converting from group instruction tfo individualized instruction

D-36
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Item Wo. 44
LVEC's:
Organization of team teaching contract teaching
Item No. 54
VTAE Instructional Services Administrators:

Developing criteria for teacher selection attitudes, performance,
prediction, etc.

VTAE Research & Planning Administrators:

Develop a mudel for career salary planning for certified
employvees using merit.

LVEC's:
Defining ''career development"
Teacher evaluation
Students must know what they want. We can't force them to learn.
Useful material
Utilizing community in evaluation
Career development

DPI

Determine effectiveness of "met standard" grading and evaluation
(See I.D.E.C.)

Item No. 55

VTAE Research & Planning Administrators:
Develop a model for merit plan for cleric employees

DPI:
Evaluate my job satisfaction as well as job satisfaction

Item No. 56
VTAE Research & Planning Administrators:

Measure dual industry support for hiring the vocational trained
student

Item No. 63

VTAE Student Services Administrators:
Identifying job specialists graduates of voc. tech.

Determine needs of workers for upward mobility in marketing
especially
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Item No. 63 Cont.

LVEC's:
Identifying student "maturation' change factors
Somevhere in here nceds to be resecarch on where non-college
bound people live and work to determine relevance of
programs -- critical.

Item No. 73

VTAE Research & Planning Administrators:
Redefining role of student services
Design a faculty advisor model for use in voc-tech faculty
assignments

VTAE Student Services Administrators:
Relating personnel counseling to academic svccess

LVEC's:

Developing career development continuity K-12

Especially jobs available with state and fedcral departments
(agencies). Always too much red tape-- they say--can't work
for the forestry, SCS, ASC, federal Land Bank, county or state
department and they should be the ones helping in giving the
student work experience.

Centralized U.S. Dept. Student Services set-up implementing voc.
guidance & counseling

Item No. 74

VTAE Student Services Administrators:
Obtaining more SPS staff
Transfer credit

Assess effectiveness of priority supported mental health centers

LVEC's:
Money is the problem!

Item No. 75

VTAE Student Services Administrators:
Determining administrative reasons for SPS negativisms
Total student development providing educational opportunity for
the total human being - not just vocational

Item No. 76

VTAE Student Services Administrators:

Identifying innovative ways of obtaining total admin. support for
SPS functions in a modern tech- institute

D-38
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Item No. 82

VTAE Research & Planning Administrators:
Study transportation need .

VTAE Student Services Aduwinistrators:

Study to show how the black disadvantaged have been provided
for as compared to what has been done for the white
disadvantaged

Providing increased financial aids for disadvantaged students

Ways to convince the present administration about the needs
of the areas disadvantaged population’

WBVTAE Staff: §
Technique for motivating disadvantaged
Programs and services for handicapped .

LVEC's:

Developing procedures for identification of disadvantaged students

Relating voc. ed. teacher education to these needs !

Identification of individuals are really disadvantaged and/or :
handicapped other than the criteria as set forth by the U.S.
Office of Education -- with only a mild stretch of the imagina-
tion almost any student could qualify as disadvantaged or
handicapped - Also we do not address the multiple handicapped
student as much as we could.

Perhaps the greatest problem in our secondary schools is a lack
of quality programs for the disadvantaged and handicapped

Item No. 83

VTAE Research & Planning Administiators:
Study fiscal need for student sides

WBVTAE Staff:
Collateral services to enable participation of disadvantaged
Effective learning activities and materials for handicapped

Item No. 91

VTAE Research & Planning Administrators:
Study transportation need

WBVTAE Staff:
Selecting and training staff for handicapped

LVEC's:
Should have work experience program
Identifying school district or counties for programs geared to
meet these needs

D-39
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Item No. 91 Cont.

LVEC's:
Programs for potential drop-outs
Prisoners of county jail training programs at our H.S.
Relating voc. ed. teacher ed. to these needs

Item No. 92

VTAE Research & Planning Administrators:
Study fiscal need for white student aids

LVEC's:

Re-evaluating programs for functional drop-outs (physically in
school but accomplishing nothing)

Item No. 103

LVEC's:
Provide courses for humanizing teaching

Item No. 104

VTAE Research & Planning Administrators:
Develop an effective in-service program for clerical employees

LVEC's:

Re-evaluating curriculum to eliminate extraneous courses and
material.

For disadvantaged instruction

Flexibility in use of experienced personnel in programs which do
not have degrees

Teacher crganization need help (JEA)

Quality control for off-campus UW courses

Item No. 105

VTAE Research & Planning Administrators:
Develop a model for merit growth of all employees

LVEC's:
For '"handicapped" instruction

Item No. 113

VTAE Research & Planning Administrators:
Define career education in terms of equipment and teaching

materials needed in trades - start developing program in high
school

D-40
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Item No. 113 Cont.

VTAE Student Services Administrators:
Program of veteran recruitment '
Designing a four year career education program: H.S. Jr. thru -
post high two year program = 4 years
Possible change in attitude toward vocational (prestige, etc.)

LVEC's:
Converting from group instruction to individuzlized instruction

WBVTAE Staff:
Methods to accomplish articulation

LVEC's:

Evaluation procedures

Administration inservice on career education with prominent
"believers'

Implementation

Teacher inservice career education

Job description of who is responsible for career education

Developing a very effective K-12 career education development §
program

Teacher education for career education

Item No. 114

VTAE Student Services Administrators:
Credit compensations for veterans

WBVTAE Staff:
Promotion of acceptance of career education with traditionalist

LVEC's:
Techniques on how special funding can be achieved for career
education
Staff inservi-we
Survey how mu~h integration is presently being done
Career education resource materials

Item No. 115

Anonymous:
Community information concerning career ed.

Item No. 116 E

LVEC's:
Implementation of guidance
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Item No. 122

WBVTAE Staff:
Identifying the responsibilities of the administrators

LVEC's:
The LVEC reporting directly to the superintendent and advising
the principal and directors of instruction instead of having

the LVEC report to principal in H.S. matters and director of
instruction on district matters
Roles and relationships of LVEC

Item No. 124

WBVTAE Staff:
Administrators acceptance of education objectives

Item No. 132

VTAE Instructional Services Administrators:

Obtaining research data for new innovative techaiques for
facility planning

WBVTAE Staff:
Utilizing and developing action research in educational process

LVEC's:
Determining research needed.

Item No. 144

WBVTAE Staff:
Project proposal writing

Item No. 153

VTAE Research and Planning Administrators:
Determine the relationship between physical environment and
student achievement

LVEC's:
Need more storage space

Item No. 154

VTAE Research and Planning Administrators:
Determine facility needs of new instructional methods
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Item No. 154 Cont.

LVEC's:
Schools sharing jprograms, some are in operation

Item No. 164

LVEC's:
Revise and evaluate long range plans

Item No. 165

LVEC's:
Keeping an inventory

Item No. 171

LVEC's:
Need to understand the community needs of the people
Printed material covering P.R.

Item No. 173

LVEC's:
Anything on bLehavioral objectives, 'I marked research immediately

because we are supposed to be developing them and have them donc
within the next year.
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Appendix E

May 23 Steering Committee Meeting




MAY 23 STEERING COMMITTEE MEETING

I. Initial Activities

A. Welcome participants

B. Distribute expense voucher forms

1.

II. Review the Objectives of the Project
A. Idenﬁify major problems faced by Vocational Education

in Wisconsin (Visual)

B.. Determine the overall goals for a convergence plan for
research ;

C. Identify the relationships between these goals and the
priorities for attaining these goals

D. Construct the convergence research plan

E. Determine the feasibility of'implementing the convergence
plan

III. Review Convergence Approach
A. Page the article - handout extra copies if neaded

B. Bring out the following points

p. 422% - Benefits of a planned research program .

p. 423 - Criteria for planning technique

p. 423 - General concept

p. 424 - Basic proposition

p. 424 - Idea of convergence

p. 425 =~ Define terms in the chart - see p. 430 for

definitions
pp. 425-428 - Sample charts

Formulatiﬁg program objective and developing the general
logic system ¢

*Page numbers refer to Carrese and Baker, 1967 !
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IV.

D.

a. Selection of major goals and sub-goals

b. " Development of the logic system

9. We are meeting for less time. However, this is a start.
I envision more meetings in coming year.

10. frocedure
a. Determine overall goals
b. Determine research logic (system}
¢c. Develop linear assay (research flow)
(1) Determine phases and their sequence

(2) * Determine steps (emphasize definition - not a
step in a project) (defined in objectives)

(3) Determine projects (or activities) (defined in
terms of specific research)

d. Determine concurrent and supplementary assays
e. Define the information flow
f. Include decision points (See p. 434)

g. Transfer logic matrix into an operational program
plan (to p. 4335)

h. Review of research activities = p. 435

Select overall goal(s) to converge or "more effective delivery

of quality vocational education to ail Wisconsin Citizens who
can profit from it."

What are the problems (barriers) to achieving this goal?

Review the major activities initiated

Presentation to director's research committee -~ October

Meeting with the steering committee October 29, 1971 (this
group)

Visits and discussions with Assistant Directors for Research
and Planning and Instructional Services in each VTAE school

E-2
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H.

Contacts with LVEC's who contacted the Center for Vocational,
Technical and Adult Education

Review of literature to distill additional problems
1. Professional journals

2. Research reports

3. Research newsletters, etc.

Each problem was placed on a 4 x 6 card and used to develop the
survey instrument you received

Vocational Education problems survey conducted (VTAE, LVEC
DPI, Steering Committee, and WBVTAF)

Input to Director's Research Committee — decisions on recom-

mended priorities
1. Sub-committee (March 30)
2. Committee (April 12)

Matrix Committee - April 18, 19, 20 (Ruel Falk, Rollie Krogstad,
Mehar Arora, Allan May, and Warren Leonard)

Discussions and actions of Matrix Committee summarized and
placed in graphic form

Today's meeting: Purposes

1. Review the work done on the project

2. Study and comment on the research matrix
3. Suggest modifications and édditions

4, Suggest further action

Discuss the summary statistics in Tables A, B, and C from the
Convergence Survey form (Hand out extra forms if needed)

A.

B.

Survey was used to validate problems and obtainvsuggested
priorities

Q Statistics
1.
L. Q,

2. q




VI.

VIiI.

VIII.

3. Q3
4. IQR - measure of agreement

C. Note the groups and sizes (N) in survey

D. Look at frequency of various Q, and P values

E. Identify major problems for each group

F. Survey results substantiate that program development to meet

the needs of students and industry is of central concern to
vocational educators

Based on the results of the surve- the general logic system or
framework for the research program was developed (Show Fig. 1 0.T.)

A. Program development to meet student and societal needs is
central activity

B. (Briefly discuss each element and the flow)
C. Tie this in with flow 1 in the research matrix
Overall Research Matrix

A. Define the majof flows - research, information, and resources
(0.T.) ‘

B. Identify the phases - hand out dittoed sheet
Go to Phase I (0.T.)
A. Review definition .

B. Define steps and relate to general logic system. WNote that

: the lines between phases and steps are not hard and fast. Also,
this is not a network that requires completion of all prior
activities before undertaking a later activity.

C. Relate the sevcral documents
1. General logic diagram (determine needs)
2. Phase I (identification and analysis of needs)
3. Step 1 (also 2 and 3) (identify needs)

4. Research problems (see survey form)

a. Magnitude of manpower needs - 1, 2, 3
E-4 '
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IX.

b. Magnitude of social neceds - 1, 4, 59, 78, 88

c. Integration -5

5. Research projects - a problem may lead to several research
projects:

Example:
Phase 1
Step 1
Flow I-1-1A: Identify manpower needs
Projects: (1) Determine validity of WSES data
| (2) Determine potentiai of newspaper
ads as indicators of manpower

needs '

(3) Student location on first jcb
as indice of manpower needs

(4) Geographical area to be used in
projecting manpower needs

Review Contents of Flows in Linear Assay

E.

Flow 1 (core flow).

Remaining flows

Note the flowback of information

The lines connecting blocks show contingencies
1. Dependencies in planning research

2. Prior research required

3. Need for information exchange

Note that this would be a recycle process, i.e., more than
once thru

Review the Other Flows (discuss contents)

A.

B.

Concurrent

Supplementary




C.. Information

1. Problem and people retrieval
D. Resources
1. Personnel (note retrieval system)

2. Cost

3. Materials

4. Equipment and facilities

XI. Discuss Future Actions
A. Use of research matrix

B. Further development




