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FOREWORD

This report is intended to serve a number of purposes. For

example:

(1) The contract with USOE requires the project to file periodic

reports on research and development activities.

(2) The contract obligates the project to disseminate the re-

sults of its research. Thus, the job analyses, the behav-

ioral objectives, and the other documents in the appendices

will be rade available with the distribution of this report.

(Distribution, generally speaking, will be limited to ES'70

network members and member cities of the Council of Great

City Schools.)

(3) An instructor's manual is needed to support dissemination

of Genera:I. Woodworking curriculum materials for field test-

ing in selected schools.

Information on the management of instructional systems de-

velopment process, job and task analysis, criterion test con-

struction, and evaluation is available in the Project ABLE Fif-

teenth Technical. Report. That report also includes the necessary

evaluation instruments, implementation and evaluation procedures,

instructor performance checklists, progress charts, management

control documents, etc. Thus, the report on the General Wood-

working Core Curriculum must be used in conjunction with other

ABLE manuals where replication of the instructional system is

to be attempted.

iv
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ABSTRACT: Project ABLE

USOE Project No. 5-0009
Contract No. OE-5-85-019

A Joint Research Project of: Public Schools of Quincy, Mass-
achusetts and American Institutes for Research

Title: DEVELOPMENT AND EVALUATION OF AN EXPERIMENTAL CURRICULUM
FOR THE NEW QUINCY (MASS.) VOCATIONAL-TECHNICAL SCHOOL

Objectives: The principal goal of the project is to demonstrate
increased effectiveness of instruction whose content is ex-
plicitly derived from analysis of desired behavior after grad -
uition and which, in addition, attempts to apply newly developed
educational technology to the design, conduct, and evaluation
of vocational education. Included in this new technology are
methods of defining educational objectives, deriving topical
content for courses, preparing students in prerequisite
knowledges and attitudes, individualizing instruction, mea-
suring student achievement, and establishing a system for eval-
uating program results in terms of outcomes following gradua-
tion.

Procedure: The procedure begins with the collection of vocational
information for representative jobs in eleven different voca-
tional areas. Analysis will then he made of the performances
required for job execution, resulting in descriptions of es-
sential classes of performance which need to be learned. On
the basis of this information, a panel of educational and
vocational scholars will develop recommended objectives for
a vocational curriculum which incorporates the goals of (1)

vocational competence; (2) responsible citizenship; and (3)

individual self-fu7fillment. A curriculum will then be de-
signed in topic form to provide for comprehensiveness and
also flexibility of coverage for each of the vocational areas.
Guidance programs and prerequisite instruction to prepare
junior high students will also be designed. Selection of
instructional materials, methods, and aids, and design of
materials, when required, will also be undertaken. An im-
portant step will be the development of performance measures
tied to the objectives of instruction. Methods of instruc-
tion will be devised to make possible individualized student
progression and selection of alternative programs, and teacher-
training materials will be developed to accomplish inservice
teacher education of Quincy School personnel. A plan will be
developed for conducting program evaluation not only in terms
of end-of-year examinations, but also in terms of continuing
follow-up of outcomes after graduation.
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REPORT SUMMARY

This report describes the development of the Project ABLE General
Woodworking Core Curriculum. A brief review of the goals and ob-
jectives of the Project is included along with a rationale for
the development of instructional systems.

The process was initiated by a careful analysis of a large number
of occupations related in one way or another in the Woodworking
family. This enabled the identification of a number of clusters
or sub-families. Such occupations were then analyzed for common
skills and knowledges. One method employed was a frequency count
of common tasks utilizing a matrix of job titles by tasks perform-
ed. Also considered were job requirements, conditions, trends
and other factors. Flow charts for job family training were de-
veloped. Job descriptions and task enumerations were followed by
task descriptions and task analyses. Behaviorally stated perfor-
mance objectives derived from the task analyses were translated
into criterion tests called performance evaluation sets. Exten-
sive documentation of such efforts is provided in the appendices.

Learner activity guides which include student-instructor options
for maximum flexibility in selecting media and methods of instruc-
tion appropriate to each individual learner's needs, have been
provided. Such devices are examples of attempts to meet major
project objectives of individualization of instruction through
the application of modern educational technology. Many documents
and samples of instruments, performance evaluation modules, and
other materials are included in the report. A description of the
initial procedures used in testing and revising program materials
is also included.

The report will serve as an administrator's and instructor's man-
ual for those schools wishing to field test the instructional sys-
tem. However, the report, for field testing applications, must
be supported by descriptions and documents provided in the Project
ABLE Fifteenth Technical Report, "The Management and Evaluation
Plan for Instructional Systems Development for Vocational-Techni-
cal Education."
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INTRODUCTION

Project ABLE is a "systems" approach to occupational edu-

cation. It is: (1) based upon a unique combination 'of the moEt

effective features of modern educational technology; (2) an ap-

propriate use of the state-of-the-art in vocational education

using some of the best existing innovative methods; (3) A pro-

gram in which there are no student failures; (4) an operational

system within the financial capability of most school systems;

(5) an emphasis on student activities in the study of vocational

skills and hnowledges; and (6) a research and development program

centered in a local school system.

Characteristics

Individualized instruction: each student

Enters chosen job family program at a level corresponding
to his previous experience and knowledge.

Is guided to learning experiences consistent with goals
agreed upon by 11:,_m and his instructor.

Learns at a. rate based on his own ability by using self-
instructional materials and techniques.

Has greater flexibility in allowing for a change of
program with fewer penalties.

Experiences successes in learning--there are no failures.
Some students simply take longer than others to accomplish
goals.

New roles for teachers and students

The teacher is more able to perform as a diagnostician,
tutor and manager of learning.

The instructor is freed to assist the individual student
with accomplishment of the student's goals and in accor-
dance with his needs.

Students participate in the selection of learning materials
from a variety of educational media.

Each student is required to be actively involved in not
only the learning process but his evaluation and program
management.

There is student and teacher involvement in program devel-
opment and testing.



Job-based instructional units

Detailed job analyses are used to determine needed skills.

Jobs are organized into clusters and skill families.

Brief performance evaluation tests and learning activity
guides are developed for each task within the occupational
family.

New methods of sequencing instruction by job levels and
hierarchies of skills and knowledges are used.

Clearly stated performance objectives are based on a
scientific task analysis.

The focus is on job entry level skills and knowledges by
job levels within a family cluster.

There are no age or grade level restrictions to programs
organized by job levels.

Units are activity and job-oriented rather than classroom
or theory-oriented.

At whatever point the student chooses to leave he does so
with job-related proficiencies.

Students know the standards of performance and the nature
of all evaluation.

Students know exactly where to concentrate remedial study.

Flexibility

Better integration of cooperative work-study programs.

Use of existing or new course materials possible.

Programs of study which can be easily modified to fit the
unique needs of any school system or student.

Changes more easily accomplished with technological ad-
vances in job family (evaluation and management plan).

Student advancement by job levels (not grade levels) with
multiple entry and exit points.

Performance evaluation

Provides self-evaluation tools, preventing premature
formal testing, while saving teacher time and student
embarrassment.

Standards are derived from a task analysis.

Test structure informs student where to concentrate any
remedial study.

Students are permitted to skip instructional units by
simply demonstrating an adequate level of knowledge and
skill.

Occupational readiness certification specifies skills of
graduates.
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Testing procedures provide students with immediate
"knowledge of results."

Performance standards are provided for instructional staff.

Some Anticipated Benefits

Students build self-confidence through successful learning
experiences (especially important for slow learners).

Fewer discipline problems (50% fewer in one instance).

Fewer dropouts.

Greater flexibility for students desiring a change of pro-
gram of study.

Marketable job-related skills for every student.

Greater dignity for the student; no failures combined with
a joint student-teacher learning effort in objective accom-
plishment.

Evaluation methods (student, teacher, program) economical
and simple for students, teachers and administrators.

Minimal instructor training to operate system with emphasis
and focus on inservice training.

Systems techniques and better management with quality con-
trol throughout the developmental process and ongoing oper-
ation.

Reduction of clerical chores for teachers.

More easily adapted to new school-wide flexible scheduling
systems.

Efficiency and cost savings in equipment and supplies because
of the detailed. specification of instructional objectives.

Ability to specify to publishers, precise instructional ob-
jectives for better learning material development.

Instructional Example

1. A student enters the study of a particular job family
in light of his present skills and interests.

2. He is provided a brief activity guide for each job task,
giving him

a. a clear statement of what he should be able to
do

b. a suggested guide to optional learning experi-
ences (also method, media, materials, etc.).

c. self-evaluation aids to check his own progress.

3. He follows the guide, obtaining from the teacher counsel
and advice as necessary. Team approaches, where students
help each other, are frequently used. He does not work
in a vacuum all alone.
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4. When he feels competent to perform the unit task require-
ments, he goes to the teacher who evaluates his task per-
formance and knowledges according to a guide provided to
both student and teacher. (There are no secret test
items; the student is told at the outset what abilities
he will have to demonstrate.) If the student has had job
experience and can demonstrate the required level of
skills and knowledges, he can bypass most of the instruc-
tion and move rapidly to more advanced tasks.

5. If he demonstrates competence, the student and teacher
select the next task to be learned. In view of his ex-
perience and interests he may shift goals within a job
family or even change job families. The modules are
short and related to job tasks providing flexibility for
such changes at any time.

6. The student moves along as rapidly as he is ABLE, not
in lock-step with other students. He moves at a pace at
which he can be successful.

Questions and Answers

Q. Does this Program seek to standardize vocational educa-
tion everywhere?

A. No. Project ABLE permits, more readily than any other
system, flexibility in both choice of program and choice
of teaching materials. The rigor is in the method of
job analysis and quality control procedures in systems
development.

Q. Does it involve the preparation of the instructional
material itself (texts, films, tapes, etc.)?

A. No. Not unless absolutely necessary. The learning ex-
perience used for developing a particular behavior is
the option of the student and teacher in light of avail-
able school materials and opportunities. ABLE provides
references and options to materials which could be used.
The system permits complete freedom and flexibility in
the choice of any learning materials or methods (for
readers and nonreaders) which will help in the accom-
plishment of unit objectives for each student. Such
research projects should identify topics where improved
materials are needed, especially audio-visual materials.
Publishers should then be encouraged to build materials
to fit the precisely stated instructional objectives.
This should result in more supervision and control by
school systems over the materials being marketed by
educational publishers.

Q. Would cooperating school systems have to adopt the same
series of modules as used in Project ABLE?

A. No. Schools can recombine the task related modules
into other job groupings where desired. It is, however,
suggested that ABLE groupings be used during the initial

-4--



field testing. On the o. 'ter hand, any teacher can select
individual units to be used to teach Specific job tasks.
Once several families are developed, many flexible group-
ings will be possible--such as the commonalities in the
autobody and sheet metal clusters.

Q. Where does the program for teaching related academic
subjects (reading, math, science, etc.) fit into this
plan?

A. Methodology used in dealing with the vocational curric-
ulum is also applicable to academic curriculum as it is
used as a component of vocational education. Some aca-
demic curriculum materials have already been accumulated
in this manner through ABLE and other projects. However,
this is a significant and expensive undertaking. Until
development is more advanced, a thorough search should
be made for materials proven successful in upgrading
student abilities in the various academic areas and ap-
propriate guidelines to their use should be devised.
Clearly stated instructional objectives must be avail-
able for a number of job family areas before relevant
academic program development can be realized.

Q. Is it envisioned that ABLE will include a guidance pro-
gram (career decision making, student assessment, pre-
scribing individual learner needs, etc.)?

A. A complete guidance package must be developed, but the
effort involved is significant. Again, some work in
such areas has been completed by ABLE and other groups.

Q. What about evaluation of ABLE programs?

A. As learning units are tried out, they are modified where-
ever it is foun-i that students cannot understand the ob-
jectives, follow the instructions, or pass the performance
requirements. The development of a unit is marked "com-
pleted" only after evidence indicates that it really
works. Evaluation is also based on several measures of
student involvement. Evaluation, in general, takes place
on several levels. There is a system of revision based
on validation against employees on the job. Another is
based on how students perform in an ongoing training pro-
gram. Thirdly, there will be a post-graduation revision
based on how students perform on jobs. A rather techni-
cal discussion of project, program, student and teacher
evaluation is presented in the 15th Technical Report.
This, in part, represents an application of "new educa-
tional technology."
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Learns required information on:

Safety
Nomenclature
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Shop Organization
Procedures

Rules

(Learning Activity Process
May Be Applied)

x
Receives orientation on:

Rationale
Job Family Cluster
Job Hierarchy
Job Level
Job Description
Performance Objectives
Criterion Exams
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Student Tracking System
Occupational Readiness Record

Select Task

(Check Task

Sequence Al-
ternatives)

STUDENT ENTRY
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Module

(Check module
sequence al.
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Figure 3.
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Job Family Clusters.

PROJECT ABLE

CODE FOR RESOURCES AND EXPERIENCES AVAILABLE

LU = ABLE adjunctive type learning unit
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P = Programmed materials
L = Laboratory practice and experience

OJT = Onthe ob experience and practice
PG = Peer group tutoring and assistance

B = Books, manuals, technical materials,
various printed media, and available
shelf materials.

AV = Audio visuals such as CCTV, film loops,
photographs, drawings, samples.

S = Simulators, mock-ups, and various mechanical
reachinglearning devices.

CG = Career guidance
CAS = Critical Academic Skills
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RATIONALE

The methodology for the selection of training programs for

development by Project ABLE has been defined in the First Quar-

terly Technical Report, AIR, 1965. The criteria and considera-

tions outlined in the report and applied to the development of

Woodworking curricula focused on jobs which:

1. In comparison with related jobs, require performances

of a wider variety of tasks and a larger range of skill

levels.

2. Require an appropriate amount of vocational training

time (given various limitations of a vocational-technical

school program).

3. Have entrance, apprenticeship, or on-the-job training

requirements which can be met better as a result of

vocational training. Thus, jobs for which the train-

ing graduate could substantially meet the entrance re-

quirements, or would be allowed to progress more rapidly

through apprenticeship and additional training programs,

could be favored for selection. Jobs which could be

entered only after long service in another job, or only

after an extended, fixed period of apprenticeship, or

additional training, or only by meeting requirements

beyond the control of the training agency would be less

desirable candidates for selection. This principle is

not intended to imply that the content of vocational

training should include only that which pays off imme-

diately in a job. It is intended to foster meaningful

and lasting vocational rewards for the student who per-

forms successfully in training.

4. Are appropriate with respect to the cost, size, support

requirements, and expected usage of training facilities

and training equipment.

-9-



5. Are predictable with respect to the skills and knowl-

edges which will be required in the next five years.

Of course, radical changes may take place unexpectedly

in any vocational area. In such a case, train'.nq plans

can be prepared or modified when the performance, skills

and knowledges can be identified, but not before.

6. Have favorable employment expectations in the time period

for which training is being prepared.

Such steps are an important part of the broader feasibility study.

One of the major goals of the Project is that of applying

newly developed educational technology to the design, conduct and

evaluation of vocational education. Techniques of identifying

objectives and stating the behaviors desired of a student when

he has completed the particular course of instruction are basic

to the "newly developed educational technology." The behaviors

for vocational areas are derived from an analysis of tasks or

job activity in the occupational family in which training is to

be offered. The "newly developed educational technology" then

includes the processes of job and task description and analysis.

Careful attention to such procedures should provide the basis

for the identification of learnable skills and knowledges. (Re-

fer to other Project ABLE documents for a more detailed discus-

sion of instructional systems development.)

-10-



DEVELOPMENT

Methodology for Selection of Training Programs

In recent years, many curriculum experts and vocational edu-

cators have advocated the need for defining and developing basic

core content curriculum for the General Woodworking job family.

Such a course is now in operation at the grade ten level in

Quincy. (Actually, because of the nature of the job family anal-

ysis, such programs have no grade or age level restrictions.)

This identification was accomplished by describing all se-

lected occupations in the Woods area, listing all basic tasks,

conducting a task description and analysis for each job and de-

veloping course and topic objectives for the tasks. (See Appen-

dices A, B, and C.) A frequency count of objectives identified

the extent to which given skills and knowledges appeared in a

number of selected occupations. (See Figure 4.)

The results of the frequency count served as a basis for

selecting those skills and knowledges to be included in the Basic

Woodworking Core Curriculum. By definition, those skills and

knowledges which are required by all or a large number of occupa-

tions in the area can be considered as "basic" or "core" to the

job family.

Objectives were then prepared for the basic program (see Ap-

pendix D) and arranged in order of frequency. (Such a structure

may not be related to the desired sequencing of instruction and

learning.) The exact number of objectives to be completed in the

basic program was not specified, since it was only possible to

make a rough estimate of the number of learning activities an in-

dividual student could complete in one year. Obviously, a pro-

gram of individualized instruction will operate by job levels- -

not grade levels. And, accomplishment of goals and objectives

will vary with the ability, experience, and effort of each learner.

Thus, some students simply take longer than others to certify

competency at the basic job level.

At this writing, it appears that the Basic Woodworking course

covers the requirements of approximately one-third or ten occupa-
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tions in the sample. In addition, it serves as a base for the

higher-level or more complex occupations in the hierarchy. The

transition from the basic course into more specific jobs in dif-

ferent families can be a smooth one. The completion of the basic

course also assists the student in deciding what career in wood-

working to pursue. Important also is the fact that students com-

pleting the first level program are employable. They possess

skills and knowledges typically required at job entry levels. The

approach is uniquely suited to cooperative work-study programs,

since it is likely that the early practice and reinforcement of

learning will be a natural condition of the real-life experience.

The entire job family sequence provides for exit levels at

various points on the hierarchy. In effect, these points serve

as goals for the individual student. After he satisfies the re-

quirements of an exit level (represented by an occupation), he

knows that he has met the basic entry requirements of that occu-

pation and can progress to the next higher job or task level.

More important, he possesses the prerequisite skills and knowl-

edges (conditions of learning) to the next higher level of learn-

ing or class of capabilities in the hierarchy. (The discussion

here is in relation to Conditions of Learning, Gagn4,1965.)

General Woodworking as an occupational family was divided

into three groups or clusters: General Carpentry, Mill Carpentry

and Pattern Making. The Mill Carpentry sub-family is frequently

labeled Cabinet Making, but it goes beyond the limited notion of

constructing and/or assembling cabinets. With the trend to pre-

fabrication for home units, cabinet making in the traditional

sense is disappearing from the occupational world. However, Mill

Carpentry remains as a craft and demands precision skills and

knowledge customarily associated with the building of cabinets

and furniture. (See Appendix B for a listing of jobs in each

cluster, flow charts and job descriptions.)

For certain of the selected jobs to be used as the focus of

training, such as All-Round Pattern Maker, a number of directly

related occupations and specialties have been identified. For

example, the tasks required of the All-Round Pattern Maker actu-
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ally overlap seven of the eight selected jobs in the Pattern-

making clusters. For the General Carpentry group, there were

thirteen such jobs selected from a list of fifty-four job titles.

In the Mill Carpentry cluster, sixteen jobs were judged t, be rep-

resentative of the forty-four job descriptions identified for that

family. Specialty tasks for each of the "selected" jobs were

identified and analyzed. Thus, each student can expand upon his

core or common task preparation for learning activity in any one

or more of the number of selected jobs within the three general

clusters. Of course, study of advanced and specialty tasks in

each of the three major clusters is generally undertaken after

completion of the core program.
Figure 6 illustrates the options open to the student electing

woodworking as his vocational area at the Quincy Vocational-Tech-

nical School. All entering students are assigned to the first

level core program. Advanced or transfer students claiming expe-

rience in woodworking, are given the opportunity to demonstrate

an acceptable level of performance on each of the basic job tasks.

Of course, the basic core program is organized so that each stu-

dent can advance at his own rate. This includes the option of by-

passing instruction in those tasks in which the student feels com-

petent. In other words, the post-performance test is also used as

a pre-test for task certification. This procedure enables many

students to progress more rapidly to advanced tasks. Figure 7

presents a diagram of a sample job structure showing the break-

down into duties, tasks, and activities.

After completing the first level or core program, most stu-

dents elect a Woods program at the second level. If the student

continues in Woods, he must choose between the three clusters

offered at the second level. While there are some common advanced

tasks, each of the three programs necessarily provides a differ-

ent type of occupational training. For example, the Patternmaking

cluster requires the capability to work to close tolerances and

detail. Mill Carpentry and General Carpentry are not quite as

meticulous, but offer a greater number of alternative jobs at each

-15-
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exit level. Students advancing to the third level programs con-

tinue to develop skills in a chosen occupation and specialty.

Any strident completing all three levels of a Woods program should

be able to enter industry with a high degree of confidence in his

ability to progress to the skilled trade and technician levels

following an appropriate period of apprenticeship and advanced

study. Furthermore, students mastering such training programs

have proven their capability to succeed in proprietary and super-

visory roles. Such persons also typically demonstrate a high suc-

cess rate in two- and four-year college programs at both the tech-

nician and professional levels.

Management and Evaluation

Figure 8 illustrates many of the features of the management and

evaluation of the instructional systems development process. The

recently completed Fifteenth Technical Report, "Management and

Evaluation Plan for Instructional Systems Development for Voca-

tional-Technical Education," defines such activities in great de-

tail. The Fifteenth Technical Report also includes most of the

evaluation instruments, management control documents and explana-

tions needed to develop, evaluate and field test systems such as

presented in the Sixteenth Technical Report. Thus, one report

compliments the other. In terms of dissemination obligations of

Project ABLE and the Quincy Public Schools (primarily ES'70 net-

work members and members of the Council of Great City Schools),

persons and organizations receiving this report will have also

received the Fifteenth Technical Report.

It should be noted that Project ABLE Power Mechanics and Gen-

eral Woodworking pilot programs (an Electronics program is also

under development) were evolved concurrently with the "Management

and Evaluation Plan." Here, the question of, "Which comes first- -

the chicken or the egg?" has been a difficult issue for. Project

ABLE. Many of the problems of project management were not re-

solved until instructional programs were operational thus enabling

various techniques and instruments to be tested and modified in

an environment typical of vocational education in a public school

system. (The project staff has documented in the Eighth Quarterly

-18-
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I

Technical Report, the problems encountered in the development of

experimental curricula.)

Target Population

Recent changes occurring in vocational education have altered,

in some ways, the population of students to be served. In many

vocational programs students have been traditionally selected on

their potential to succeed at the skilled trade journeyman job

level. Furthermore, much of the training offered has been lim-

ited to a rather small number of apprenticeable trade areas. How-

ever, most vocational educators, as a result of recent changes in

Federal legislation, are now attempting to service a broader stu-

dent population with considerably more breadth in course options.

It is now recognized that training at job levels below that of the

journeyman must be provided for a sizeable number of students not

widely serviced in the past by vocational education. Of course,

expansion is also taking place at the technician levels through a

rapid proliferation of post-high school programs.

Vocational educators have frequently prepared instructional

objectives for job training with standards and criteria appropri-

ate to the experienced practitioner. Typically, three-year voca-

tional programs have had one terminal exit point with instruction

organized by content units and grade levels. Project ABLE, rec-

ognizing the national goal of servicing a more varied student pop -

ulation, has organized the job families by occupational levels and

job tasks within those levels rather than by content units by grade

levels. Important also is the fact that ABLE has prepared instruc-

tional objectives with criteria and standards pegged at ENTRY lev-

els for each of the job segments in an occupational family hier-

archy. Such methods should be more congruent with accepted theo-

ries of conditions of learning where consideration is given to

prerequisite skills and knowledges in the accomplishment of higher

level tasks. Furthermore, the method of job analysis should re-

sult in no grade or age level conditions or restrictions on in-

structional programs. Such methods are also more conducive to in-

dividualized instruction--an approach now widely advocated by ed-

ucators throughout the country.

-20-



The selection of students for vocational programs (or the

selection of vocational programs by the students) typically occurs

during grades eight and nine. Here, guidance counselors and in-

dustrial arts teachers play an important role through referrals,

suggestions, etc. It appears as though the lower ability groups

among the vocational students (in terms of academic achievement

and industrial arts grades), are often steered toward the Wood-

working and Power Mechanics (auto body and auto mechanics) pro-

grams. In Quincy, for example, the I.Q. scores of Woods students

tend to fall in the 85 to 102 range. Such characteristics are

likely typical across the country. On the other hand, the ABLE

Electronics programs tend to draw the "better" students and this

too seems to be typical. It has been found that the Quincy voca-

tional students, as a school group, are normally distributed on a

scale of I.Q. scores with the median score above 100.

An analysis of reading requirements for the Woodworking fam-

ily--blueprints, reference manuals, machine instructions, etc.-

indicates a minimum reading level requirement at the sixth or

seventh grade level. The tenth grade Woods students in Quincy

tend to fall in the fifth to eighth grade range. Thus, for some

students, remedial reading instruction will be necessary if in-

struction and employment at higher job levels is to be a realis-

tic goal. In this respect, the ABLE "hands-on" approach through

individualized instruction should be uniquely flexible for an in-

tegrated and concurrent program of remedial reading--especially

in the terminology required for acceptable job performance and

advancement. Related to the problem of student reading difficul-

ties is the recommendation that any application of the Woods pro-

gram, in urban yhetto areas or with student groups of low reading

ability, be supplemented with a well designerl,multi-media instruc-

tional package. Such materials would also tend to broaden the

potential target population.

One characteristic of the target population observed in the

Quincy programs is the pragmatic orientation of the entering stu-

dents. They typically object to abstract learning activities in

which no clear relationship exists to their career goals. In the

-21-



past, academic class-type work and reading assignments have cre-

ated serious discipline and group control problems. If learning

cannot be structured through predominately activity-type experi-

ences, then trouble can be expected. Other group characteristics

would include the probability that most students entering such

programs will have had some experience in Woodworking in an in-

dustrial arts or craft class at the junior high level or through

community service programs of one kind or another. Many students

will have gained some experience through hobby activities and

others will possess job experience in helper positions.

It should be noted that several basic assumptions, for the

Quincy effort, were made of the intended target population: (1)

It was expected that a majority of the trainees would be willing

and able to read the blueprints, product information, catalogs,

manuals, equipment instructions, etc., required for employment;

(2) It was felt that student evaluation and instructional mate-

rials could be prepared to reflect the reading requirements and

terminology common to each job level and therefore appropriate

for the target population; (3) It was also assumed that most

trainees would not leave the program at the first exit level,

but would continue with many completing the second and some the

third level programs; (4) Furthermore, it was assumed that most

students would prefer the "hands-on" individualized self-paced

program over the more traditional type class activities (typi-

cally relying on more group lectures, demonstration lessons and

classroom reading assignments) and would accept slightly more

reading activity in short steps as a part of the shop activity.

Such assumptions have generally proved to be correct with the

students in the Quincy program.

Course Organization and Strategy

The individualized learner activity process within an in-

structional system has been graphically illustrated in Figure 3.

As can be seen, not only is the learner responsible for much of

his own learning, he is also responsible for much of his own eval-

uation and program management. The sample Performance Evaluation

Set and Learner Activity Guide included in Appendix E provides the

-22-



major vehicle for the effective managemen': of such individualized

instructional systems. Again, rather detailed explanations are

offered in other ABLE documents and should not be repeated here.

Note, however, the flexibility in the selection of instructional

materials, media and methods. Note also, in the sample in Appen-

dix E, the checkpoints for safety and evaluation review.

A self scoring response card, Figure 9 contributes one ef-

fective means of providing immediate "knowledge of results" for

each student on various kinds of assessment items, item by item.

Such aids also reduce paper work for the instructor. The Occupa-

tional Readiness Record, Figure 10, provides a means of certifying

task accomplishment and summarizing information recorded on the

Criterion Checklist (attached to the Learner Activity Guide and

Performance Evaluation Set, Appendix E). Such assessment tech-

niques contribute alternatives to traditional grading whereby

students are compared to one another on a "curve." Thus, A-B-C-

D-F letter grades have little practical value in ABLE programs.

Note also, that failures are not recordable with the ABLE system.

The student is certified only on those tasks (skills and knowl-

edge) in which a minimum level of competency can be demonstrated.

Some students simply take longer than others to reach the various

criterion levels task-by-task and job -by -job within the occupa-

tional hierarchy. The Student Tracking System, Figure 11, is an-

other information feedback device related to the Criterion Check-

lists and Occupational Readiness Record. This is a low cost,stu-

dent operated mechanical system which incorporates much of the

student and group guidance information available through several

of the new computer supported programs. Again, the working de-

tails of such features of Project ABLE instructional systems are

included in previous ABLE reports.

Determining methods of sequencing instruction has always

been a problem. However, the stratification of job clusters by

hierarchies alleviates some of the difficulties such as that ex-

perienced when courses are built primarily on content analyses

and structured by content units. Thus, the ABLE categorization

of modules or units by job tasks and job levels enables more
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operational flexibility. It is interesting to note that many of

the tasks within a specific job level need not precede or follow

one another. Here, it is expected that the instructor and stu-

dents will take advantage of such flexibility in the individual-

ization of learner activity. Thus, sequence of task accomplish-

ment should be structured, wherever possible, on the basis of indi-

vidual student needs. For example, those students involved in

cooperative work-study programs or working at related part-time

jobs should select instructional activities to precede or coin-

cide with their occupational activity.

Instructional strategy in the ABLE programs has been molded

by the heavy emphasis on activity kinds of experiences through

"hands-on" learning and assessment. This is a situation in which

realistic job performance activity is provided. The program, then,

is built around laboratory or shop work in which the student han-

dles the tools, equipment or materials with which he must gain

proficiency or operates under the conditions (simulation possible)

and in an environment similar to the one he has selected for fu-

ture employment. Classroom lectures, classroom reading assign-

ments and large group demonstrations are eliminated wherever pos-

sible. Where instructional modules have been developed, reading

has been broken into short steps and integrated into the labora-

tory activity. Training aids and devices, simulations, mock-ups,

etc., play an important role in all aspects of the program (see

Figure 12). With the focus of learning activity in the labora-

troy, study carrels and audio-visual equipment become as much a

part of the area as are the benches, machines and the other

training aids and devices.

One way of organizating a manageable program to enable indi-

vidual accomplishment of major training objectives is to identify

a typical product or project which incorporates most of the re-

quired job tasks. Here, a mass production project in which a

saleable product can be acquired is a well accepted technique

among vocational educators and has been successfully used in the

ABLE Woods program. Interchangeable parts built to specification

provides one means of working to industrial standards with an
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application of quality control procedures. Reinforcement and

practice of such learning, while integrated into all such activ-

ity, is greatly dependent upon: continuation in a second level

program; cooperative work-study programs; and the anticipated early

use of job skills and knowledge possible because of the means of

structuring the program by job levels in the hierarchy of skills

and knowledges. Of course, some students will require more time

and effort (study and practice) to accomplish various basic job

task requirements--both during the term of the first level train-

ing activity and the following higher level instructional programs

or on-the-job activity.

Most vocational schools offering Woods programs similar to

that provided in Quincy will likely find a portion of the students

enrolled in the Woods area afflicted with various reading problems.

In the Quincy program, several students, although maintaining a

satisfactory rate of progress, did experience difficulties with

the required reference and assessment materials. Special assis-

tance must be provided for such persons and this can be accom-

plished in many ways in a flexible program of individualized in-

struction. However, the research staff of ABLE strongly feel that

multi-media support materials must be developed. This will be

essential if the program is to be of any value for the large num-

ber of students with special needs. (Of course, the Federal gov-

ernment has established national priorities in the servicing of

disadvantaged students and those with special needs.) Film loops,

such as those listed in Appendix G will be of help. However,

other kinds of devices and techniques will be necessary for an

ABLE-type program where heavy emphasis is placed on individual

student performance assessment and job task certification.

Tha design of toolroom and storage facilities has been

strongly influenced by the problems of pilferage and equipment

security. Experience gained during the initial testing of the

ABLE Woods program showed a considerable saving in small tool and

supply purchases through the use of individual student tool kits

and storage compartments. Vocational educators have found many

ways of dealing with such problems, and as in Quincy, some methods
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are more effective than others depending on the conditions at

hand. For the convenience of school systems electing to field

test the RBLE Woods program, equipment lists with estimated costs

are included in Appendix G. The storage of Learner Act;_vity

Guides and Performance Evaluation Sets, self-scoring response

cards, Occupational Readiness Record cards and other materials

will require a lockable file drawer cabinet. The cabinet should

be centrally located in the shop for ease of instructor access

while maintaining visual control of students.

More detailed explanations on implementation, field testing,

instructor duties and performance, research data and information

collection, shop and course organization, and other essential in-

formation including teacher training and inservice training, are

presented in the Fifteenth Technical Report.

Initial Testing and Validation

Initial project development was undertaken in January 1965.

With the opening of school in the fall of 1965, some preliminary

work in the Woodworking job family was underway. Generally, this

could be described as the feasibility study phase in which the

employment outlook, pay potential, appropriateness for training,

available information and other factors were analyzed. By the

end of 1968, considerable work had been completed in the job

family analyses. This was accomplished utilizing part-time staff.

Several documents, including the behaviorally stated performance

objectives (Appendix C and D) and th4, Occupational Analyses (Ap-

pendix B) were completed during that time.

The method of job and task analysis and validation of objec-

tives included a variety of accepted techniques. A general re-

view of literature with assistance from the Department of Labor

and the Massachusetts State Employment Service produced much of

the available information and data on most of the job families

under investigation by ABLE, including the General Woodworking

clusters. Simulated methods of task analysis, which trade ex-

perienced persons .performed job tasks under observation along

with various interview techniques, were applied depending on the

job or job tasks being analyzed. Results were submitted to a re-
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view panel which included an advisory group of trade and indus-

trial experts which served the vocational school (one for each

of the major job families) in a consulting role. The list of

behaviorally stated objectives for the core program was again

subjected to verification with the testing of the Woods program

during the 1969-70 school year. It should be noted that fully

operational programs in the Woods family exist only at the basic

or core first level. The advanced second and third level pro-

grams have only ;:lie performance objectives available for instruc-

tor use. This is not considered adequate to meet the overall

project objectives which include the individualization of instruc-

tion and the application of advanced instructional technology to

the conduct of vocational programs.

The first full tests of the Woods curriculum, during the

second semester of the 1967-68 school year, used only the behav-

ioral objectives and brief instructor guide sheets in the struc-

turing of learning activity. The approach was found to be quite

inadequate with few innovative changes taking place in terms of

student and instructor behavior and method of operation. Du..:ing

the 1968-69 school year, a highly structured and sequenced course

utilizing linear type of step-by-step programs was attempted.

Each student was required to work with the newly devF.doped self-

paced set of instructional modules. The variation of student ac-

tivity came about primarily as a result of variance in rate of

progress. Most of the learning and assessment activity involved

simulated task practice utilizing test blocks, practice materials

and similar devices. No projects or products were included in

the initial test of the basic skill training program. Much read-

ing was required in order for the student to follow step-by-step

each of the operations to be performed. Paper work for both stu-

dents and teacher became time consuming. It was observed that

many of the fragmented skill training activities could not be re-

lated by the students to their career goals. Needless to say,

many problems arose. Only 8 of 26 students completed the core

program job tasks.

For the 1969-70 school year, many of the techniques reported
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in the Twelfth Quarterly Technical Report on the Power Mechanics

Curriculum were applied to the General Woodworking program. Cri-

terion instruments (performance tests) and learner activity guide

sheets were developed and implemented on a trial basis. A group

mass production project was initiated which enabled a more flex-

ible activity oriented program. More attention was given to the

relationship of class activities to future job and employment re-

quirements. Furthermore, the structure provided a vehicle for

testing, on a module-by-module basis, the Performance Evaluation

Sets and Learner Activity Guides such as that included in Appen-
dix E. By the end of the 1969-70 school year, all such modules

had been through the test/revise/retest cycles and were ready

for final typing during the summer of 1970. Figure 13 depicts

a situation in which a performance evaluation is taking place.
At the end of the'first semester in January 1970, the follow-

ing comparison was made and reported in the Monthly Progress Let-

ter to USOE.

First Semester

General Woodworking, First Level

Sept. 1968
to

Jan. 1969
(26 students)

Sept. 1969
to

Jan. 1970
(27 students)

Average number of tasks practiced
by the top 1/3 of the class '1 45

Average number of behavioral ob-
jectives achieved by the top
1/3 of the class 35 72

Individual projects completed-
entire group 2 20

Discipline problems handled and
recorded--entire group 35 5

By the end of the school year (June 1970) only four students

in two basic Woods classes totaling 27 students, had not completed

all of the required job tasks for first level certification. Sev-

eral students had advanced to the second level program by February

and March. It is interesting to note that the four students not
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completing the first level program have reelected Woods for the

1970-71 school year. In doing so, the four have agreed to com-

plete all first level tasks before moving into advanced work.

Thus, graduation to advanced tasks and second level leerning ac-

tivity in the hierarchy of the Woods job family began in February

1970 and will likely continue through September or October 1970.

All but four of the students in the basic program acquired sale-

able job skills by the end of their tenth school year (with the

four slower students likely to achieve such a level by the early

months of their eleventh grade program). All but one of the stu-

dents completing the basic program elected to continue advanced

level training in the Woods family.

During the course of the school year, three students left the

program. The reasons as recorded by the guidance department were

as follows: One student moved to another city; ti-- other two

are considered dropouts from school. However, one of those two

students secured employment in a woodworking occupation.

Advance registration for the 1970-71 school year indicates an

85% increase in enrollment in the Basic Woods course. This com-

pares to an overall rate of increase in enrollment of 45% for the

vocational school across all job family areas. Other information

comparing ABLE and non-ABLE students on dropout rates, absenteeism,

recorded discipline problems and other factors will be compiled

for inclusion in the final project report. However, the Woods

program can be considered in the formative stages of development.

Therefore, until adequate field testing has been accomplished, ex-

tensive statistical analyses and experimental-control group com-

parisons would not be appropriate.

Samples of the evaluation instruments used in the early test-

ing of the Woods curriculum can be found in the Twelfth Quarterly

Technical Report. The revised instruments, management control

documents, and general procedures are, however, presented in the

Fifteenth Technical Report. It should be noted here that the Man-

agement and Evaluation Plan was tested and revised concurrently

with Lice extensive changes undertaken in the Woods and Power Me-

chanics curricula.
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RECOMMENDATIONS

1. Dissemination of this report should be undertaken among the

members of the Council of Great City Schools and among the

members of the ES'70 network.

2. Dissemination of the Performance Evaluation Sets and Learner

Activity Guides for the General Woodworking Core curriculum

should be undertaken among the Council and ES'70 members.

3. A preliminary evaluation should be secured on this report

and on the Woods curriculum materials from the Council and

ES'70 members. Here, a review by content and curriculum ex-

perts, teachers and administrators from the various systems

would be most valuable.

4. Working agreements for the field testing of the Woods instruc-

tional system should be established among those Council and

ES'70 members wishing to cooperate with Quincy and AIR in such

activities. Here, an appropriate evaluation will require a

test population of adequate size. Furthermore, a broader dis-

tribution in terms of student population and geographic loca-

tion than that possible in one vocational school will be

required if validity and reliability of test results are to

be assured. The proposed experimental field test programs

should be considered pilot demonstration projects with the

additional objectives of acquainting school instructors and

administrators with instructional systems of the type described

in this report. The proposed programs should also serve the

function of training local school staff in the procedures of

developing, implementing and evaluating systematized programs

of individualized instruction. Inservice training in the pro-

cess of individualizing instruction should be initiated and

carried through. Every effort should be made to establish

such pilot programs as exemplary demonstration models. This

means equipping with appropriate audio-visual materials and

equipment, training aids, references, furniture and shop equip-

ment.
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5. Implementation and evaluation of the proposed field testing

of the Woods system should follow precisely the procedures

established through ABLE research (and reported in the Fif-

teenth Technical Report).

6. Reactivation of development of the second and third level

Woods curricula should be undertaken. (Much development has

been completed in such areas as can be seen from the documents

included in the appendices. However, activity has been cur-

tailed due to problems of funding and project continuation./
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APPENDIX A

JOB TITLE ENUMERATION



JOB TITLE ENUMERATION

THE GENERAL WOODWORKING CORE CURRICULUM

JOB NAME (Carpentry)
SELECT

REASONYes No

Cribber
Roofer
Framer (light)
Finishman
Shorer / #2
Stage carpenter / #2
Wooden tank carpenter / #2
Display carpenter / #2
Tileman
Painter
Bank carpenter / #2
Welder / #3
Hotel carpenter / #2
Maintenance carpenter / #5
Bench carpenter / #5
Mold carpenter / #2
Millman
Diver / #3
Accoustical carpenter / #2
Wood sawyer / #2
Wallboard carpenter
Wood technologist / #3
Box maker
Flask carpenter
Sash and frame carpenter
Door hanger / #3
Stair builder
Store fixture carpenter
Hardware inserter
Floor sander / #2
Ship carpenter
Carpenter's helper
Refrigerator carpenter / #3
Set-up man / #3
Tool grinder / #3
Bridge carpenter
Cabinet installer
Estimator / #5
Church carpenter / #3
Glazer
Boat builder
(a) Layout
(b) Framer
(c) Planker
(d) Finish man
(e) Painter
Circular saw operator / #3
Cut off saw operator / #3
Jointer machine operator / #3



JOB NAME (Carpentry)
SELECT

REASONYes No

Surface plane operator #3
Bandsaw operator #3
Siding applicator
Trench bracer
Bit sharpener / #2
Boat oar maker / #2 & 3

Bench carpenter / #9
Check grader / #2
Dry lumber grader / #8 & 9

Dry transfer man / #2
Foreman / #8 & 9

Grader / #8
Green lumber grader / #8
Green transfer man / #3
Kiln car puller / #8
Knife grinder / #9
Laborer / #2
Lister / #9
Lumber checker / #8 & 9.

Lumber handler / #2
Luro.ber inspector / #8
Lumber piler / #2
Lumber sealer / #8 & 9

Milled lumber grader / #8 & 9

Nailer / #2
Off bearer / #2
Pick up man / #2
Rough lumber grader / #2
Sticker off bearer / #2
Yard foreman / #8

(Patternmaking)

Model maker
Mock up man / #9
Layout man
Estimator / #5
Patternmaking apprentice / #6
Shoe patternmaker / #6
Metal patternmaker / #6
Plaster patternmaker
Plastic patternmaker
Duplicator / #9
Pattern finisher
Pattern rigger
Gate man / #9
Wood patternmaker
Pattern engineer / #2
Pattern checker
Foreman (pattern) / #6 & 7

Metal pattern maker atoprentic / #9



JOB NAME (Patternmaking)
SELECT

REASONYes No

Die - layout man / #5
Pattern repair man / #9
Form builder / #9
Machine set up man / #9
Pattern girl / #2

(Mill Carpentry)

Assembly man
Bench man
Cabinet frame assembler
Hardware applicator
Store furniture man
Layout man
Formica installer
Furniture maker
Cabinet and furniture repairer
Millwright or millman
Shaper operator
Saw operator
Foreman
Lathe hand
Wood turner
Estimator
Kitchen cabinet man
Sprayer and finish man
Bed maker
Case framer
Door maker
Chair maker
Frame maker
Parts assembler
Table maker
Table assembler
Furniture designer
Cabinet designer
Furniture reproducer
Furniture inspector
Furniture finisher
Furniture apprentice
Furniture packer or crater
Paint and stain maker
Mortiser operator
Tennoner operator
Dovetailer
Cut off saw operator
Wood carver
Cornice (plaster and plastics)
Glazer
Veneer man

/

/
/
/

/

/

/
////

/

/
/
/
/

/
/

#7

#3
#5
#7

#5

#3

#2
#3
#3
#5
#5

#7

#2
#2
#2

#2

#2
#8

& 7



JOB NAME (Mill Carpentry)

Wood former
Toy maker
Band-ripsaw operator
Band-scroll saw operator
Band-scroll saw helper
Belt sander operator
Belt sander horizontal operator
Belt sander vertical operator
Boring machine operator
Horizontal boring machine operator
Multiple boring machine operator
Vertical boring machine operator
Top bench hand
Cabinet maker forman
Cabinet maker maintenance
Circular rip saw -operator
Cluster bore operator
Cut off saw automatic operator
Cut off saw operator
Cut off saw helper
Dado operator
Double cut off saw operator
Double spindle shaper operator
Double surface operator
Gangbore operator
Glue clamp operator
Glueman
Jig saw operator
Jointer operator
Kiln operator
Kiln operator apprentice
Kiln stacker
Lumberman's janitor
Machine stacker
Machine feeder
Matcher operator
Matcher off bearer
Mill man apprentice
Mill man helper
Mitre rawer
Molder feeder
Molder off bearer
Painting machine operator
Molder operator
Molder operator helper
Molding grader
Molding sander
Mounter
Nailer, grain doors
Planer feeder
Planer off bearer

SELECT
REASONYes No

/
/ #8

/ #2

/ #2

/ #2

/ #2

/ #2

/ #2

/ #2

/ #2

/ #2

/ #2

/ #9
/ #8

/ #9

/ #2

/ #2

/ #2

/ #2

/ #2

/ 42

/ #2

/ #2

/ #2

/ #2

/ #2

/ #2

/ #2,8 & 9

/ #2,8 & 9

/ #8

/ #8

/ #3
/ #3
/ #2 & 3

/ #2

/ #2

/ #2

/ #2

/ #2

/ #2

/ #2

/ #2

/ #8 & 9

/ #2

/ #2

/ #2

/ #2

/ #2

/ #2

/ #2



SELECT
JOB NAME (Mill Carpentry) Yes No REASON

Planer operator
Planer operator helper
Power saw operator
Re-run lumber grader
Ripper
Rip saw off bearer
Rip saw operator
Sampleman
Sander
Sanding machine off bearer
Shaper operator
Side-matcher-machine feeder
Single-surface operator
Square shaper operator
Steam grader
Stick man
Sticker operator
Straight run grader
Swamper
Swinging cut-off saw operator
Tilt-head shaper operator
Turning-sander operator
Machine operator
Variety saw operator
Woodworking machine feeder
Machine maintenance man

#2
#2
#2
#2
#2
#2
#2
#2
#2
#2
#2
#2
#2
#2
#2 & 3

#2
#2
#2
#2 & 3

#2
#2
#2
#9
#9
#2 & 3
#9



APPENDIX B

GENERAL WOODWORKING

OCCUPATIONAL ANALYSES

A description of the characteristics and
requirements of occupations for which
preparation is offered by the public
schools of Quincy, Massachusetts.



INTRODUCTION

The occupational analyses (ABLE/GUTDANCE/FORM G-1) provide both students
and guidance counselors with quick-reference comprehensive guides to the
jobs selected for a general woodworking job family vocational-technical
curriculum and to some jobs usually associated with college degree educa-
tional plans.

Each analysis includes a brief description of the occupation and some of
the tasks involved: listings of RELATED and LOWER LEVEL JOBS, where appli-
cable, and PLACEMENT OPPORTUNITIES; indications of the expected EMPLOYMENT
OUTLOOK, HOURS worked per week, and AVERAGE EARNINGS; information concerning
the HIGH SCHOOL COURSE OF STUDY, EDUCATIONAL and TRAINING REQUIREMENTS, work
conditions and PHYSICAL DEMANDS of the job; RELATION TO data, people, and
things; personal INTERESTS, APTITUDES, and TEMPERAMENT compatible with the
occupation. The analyses are arranged according to occupational areas.

Insofar as possible, the material reflects this information as it pertains
to the Eastern Massachusetts metropolitan and similar areas. Local data
and estimates were used in PLACEMENT OPPORTUNITIES, for example, in order
to suggest potential nearby employment in the event that local opportunities
:hange in the future.

Sources for the information contained in these occupational analyses are:
the 1965 Dictionary of Occupational Titles, the 1966-67 Occupational Outlook
Handbook, the 1964 Manpower Skills Survey, the Proiect ABLE coordinators,
and various trade and professional associations, publications, and individual
consultants in the community.

Various parts of the FORM G-1 are explained on the "SAMPLE: Occupational
Analysis." It should be emphasized, however, that the labels used to
indicate factors checked under CONDITIONS, PHYSICAL DEMANDS, INTERESTS,
TEMPERAMENT, and RELATION TO are further explained in the appendix to the
Dictionary of Occupational Titles, Volume II. For ease of reference, the
content of these pages is reproduced and appended to these analyses.



SAMPLE
OCCUPATIONAL ANALYSIS

Brief description of job tasks.

1._

Defined related titles as listed in
D.O.T. (see Vol. I!, p. vi).

[
Jobs with similar tasks at lower
skill levels.

(Employers who hire persons in this
occupation.

Outlook for job openings in next
-10 years in the Quincy and Greater
Boston area.

Average regular work week for full-
time job, with other time conditions
noted as appropriate. (Hours for
self-employed persons may vary con-
siderably from the range indicated
on this form.)

Regular earnings, excluding overtime
and fringe benefits. (Income of
self-employed persons may vary con-
siderably from the range indicated
on this form.)

On-the-job training required after
high school other than short-term
orientation in specific job or
company procedures.

an,

VOC AREA

OCCUPATIONAL ANALYST

General Woodworking SUB FAMILY Mill Carpentry

The ASSEMBLER

working from a layout or blueprint,
assembles furniture, fixtures,
cabinets, etc., using clamps,
squares, jigs, glue, etc.

Assembling is a unit in the mill
carpenter's apprenticeship training

RELATED JOBS:
subassembly man
top-case assembler

LOWER LEVEL JOBS:
helper

PLACEMENT OPPORTUNITIES:
home and building construction
furniture manufacturing
custom and job shops

EMPLOYMENT OUTLOOK: good

HOURS: 40/week

AVG EARNINGS: $1.50-3.00/ our

HIGH SCHOOL GOOSE 6 F7TiTGY.

1 Business Education
2 C:)1Icae Prfparatnry

Cow uter Data Processing

Electro Electronics
Food Pre aration

1 Piping
ral Woo0worl:inn

Graphic I, Cc ^nrrcdl Art

'I Health Occuoations

n Home Economic!.

Petals G Machiols
Pi,wer MecPanics

Gene

Gene

OTAL LUUC/TRHG REQU1P:MENTS

I HS Grade Completed: 10 X
11

12

3 G

On-The-Job Trainino 1 year
A .rentice Training

7 PostHS Tech/Trade
Business Colleqe
Jr ColiegeF,71
College Graduate
Graduate School

PECIAL RE UIREMENTS:

Minimum age: 16

ABLE/GUIDANCE/FORM G-I

Formal apprenticeship program re-
quired after high school to reach
journeyman status.

Requirements not otherwise indicated
in other sections of this form.

Principal rely

dicated by Dii
Tests (RAT).



Job title as generally used in the
local area.

Job title used in D.O.T. if differing
from local usage.

OCCUPATIONAL ANALYSIS

IMILY Mill Carpentry

H SCHOOL COURSE 67-TTULY:

usiness Education
_)11_s_gs Prfraratorr

.oloputer Date Prncessin

lectro Electronics
card Preparation

encral Piping
eneral Woodwork;nn

rdohic C. C7Illerc,a! Art
ealth Ocruoations
no Economics

etals L Machines
ver Mecoanics

9

LUUC/TRNG REQUIREMENTS

S Grade Completed:

n-The-Job Training
pprentice Training:
ost-HS Tech/Trade
usincss Colleoe
r College (2 yr)

ollege GrJuate
raduate School

10

11

12

3 c 14

1 year

X

CIAL REQUIREMENTS:

inimum age: 16

ABLE/GUIDANCE/FORM G-1

JOB
////

Assembler 0,0,T, 763.884
(D.O.T.: Furniture Assembler)

CG/TIFITIONS:

I Inside X
Outside
Both

2 Cold temp
3 Hot temp
4 Wet, humid
S Noise, vibration
6 Hazards * X
7 Fumes

Odors
Toxic

Dust

Poor ventilation
j) Other X
Work area some-

times messy

* Falling objects

INTERESTS:

APTITUDES.

1 Verbal
2 Numeric 1

3 Abstrac

4 Spatial
' C!erica

6 Mechani al

7 Spelli q

8 Gramma

HYSICAL DEMANDS:

Strength

Climb

bala

Dealing with

hings L objects
2 Bu ness contact

with eople
3 Routine, system
4 Social we -,e

Prest

Code number according to 1965 Dic-
tionar of Occupational Titles
D.O.T. classification system.
(If a specific job is not defined
in the 0.0.T., the number for a
similar job is used as the basis
for this analysis.)

ge, es -em

Communication o ideas

1 Science 6 technol
Abstraction, treat.

J Machines, procedures
0 Tangible results

TEMPERAMENT:

I Varied duties,
frequent change

Re eated,set rocedures
Matching specified
instructions

Directing L planning
for others

Working with ot _rs
Working alo

7 Influent other
peo s ideas

C. apart

L_m

9,
nci

3 Stoop
ing,

4 Manua
5 Talki
6 Visua

ng, kneel-
crawling
dexterity
q,hearinq
acuity

7 Otherl
Standing for lot
time periods

B

RI s, unexpected
events, emergencies

Making empirical
judgments, decisions

Analyzing facts and
figures

terpreting personal
In s

Precis , accuracy

Data:

People:

Thinqs:Manipulatin

[--

Principal related aptitudes as in-
dicated by Differential Aptitude
Tests (DAT).

For detailed explanations and defi-
nitions of

INTERESTS
CONDITIONS
TEMPERAMENT
PHYSICAL DEMANDS
RELATION TO Data, People,
Things

refer to the attached appendix.

AM!
Strength requirements:

S

M
H

VH

Sedentary
Light
Medium
Heavy
Very Heavy

PRIMARY SOURCES OF OCCUPATIONAL ANALYSIS DATA

Project ABLE coordinators

U. S. Department of Labor. Dictionary
of occupational titles. Washington:
U. S. Government Printing Office, 1965.



Additional Specific Notes

HOURS: Though the workweek in many cases is currently 40 hours, a trend
to a shorter week is already evident.

AVG. EARNINGS: The figures given show the range of income that most people
in a vocation are apt to make; a few individuals may make less or con-
siderably more. A person in a supervisory position, for example, may
make much more than others who have essentially the same occupation.
Earnings figures would also vary due to other factors: part-time
workers are sometimes paid less per hour than full-time personnel;
persons who work at night, on holidays, or weekends, etc., may receive
extra compensation; the wage scale for a given occupation may differ
according to location and other specific employment conditions.

SPECIAL REQUIREMENTS: Attention is called to a minimum age requirement
only when it is required by law, employers, or local practice for a
specific job or task; child-labor-law and other requirements that
apply generally tc ill employees are not specified.

Some Terms Defined

BENCH HAND: a person who works at a worktable, using his hands or hand
tools.

JOURNEYMAN: a worker who has trained to a high skill level in a craft; an
artisan; usually has completed apprenticeship training or extended on-
the-job training; usually must have passed an examination and may be
required to have a license.

MECHANIC: a skilled worker; in some trades, synonymous with JOURNEYMAN.

APPRENTICESHIP TRAINING: a period of journeyman-supervised, on-the-job
training and classroom instruction which has been formalized by
agreement between a union or other employee group and representatives
of employers or employer groups in order to produce all-round pro-
ficiency in a craft. The agreement usually specifies: the number of
trainees; apprentice qualifications such as minimum and maximum age
limits, education (usually high school degree or its equivalent), apti-
tude, and physical prerequisites; length and arrangement of the total
training period and of major segments of training; rate of pay at
successive inteivals; policies concerning whether advanced standing is
given for vocational-technical school training, military or job expe-
rience in the trade. The apprentice signs a contract with the joint
apprenticeship committee supervising the program, or with his employer
if no registered apprenticeship program is set up in his location or
specific trade; he agrees to complete the program and in some cases
to work for the employer furnishing the training for a specified
period of time after completion.



INTERNSHIP: a period of closely supervised on-the-job training providing
practical experience for graduates of some professional curricula.

ON-THE-JOB TRAINING: informal training acquired in the course of actually
working with the materials and tools of the occupation, usually start-
ing with simple tasks performed under close supervision and progressing
to more difficult work and more independence of action.

HAND TOOL: a tool held and guided by the hands alone; e.g., hammer, chisel,
file, wrench, screwdriver, handsaw, brace, vise, plane.

POWER TOOL: a portable electric- or pneumatic-powered tool; e.g., portable
electric handsaw, portable electric drill, portable grinder, pneumatic
impact wrench.

MACHINE TOOL: a power driven machine that shapes or cuts metal, wood,
and/or other materials; it holds both the work and the cutting tool,
driving one or the other, and feeding either the cutting tool into the
work or the work into the cutting tool; e.g., jointer, vertical drill,
band saw, turret lathe, vortical milling machine, box and pan brake.

PRECISION MEASURING INSTRUMENT: a device which indicates extremely accu-
rate measurements, even in some cases to millionths of an inch; e.g.,
micrometer caliper, micrometer depth gage, electronic height gage,
sine bar, jo block.

CAPTIVE SHOP: a shop or department in or controlled by a company or organ-
isation to provide services or materials for the company's own use and
not necessarily related to its market functions; e.g., a large insur-
ance company might have a captive printing shop (department) to publish
forms used in its business operations.

JOB SHOP: a shop that does odd-lot, occasional, and/or variable piaces of
work, usually in limited quantities; opposed to a production shop that
makes large numbers of identical or similar items; e.g., a machine job
shop might make to order six pumps for a water system whereas a machine
uoduction shop would manufacture thousands of identical automotive
water pumps.

CUSTOM SHOP: a shop or business that does work, usually one-of-a-kind, on
individual order; e.g., a carpentry custom shop may specialize in
custom installations of kitchen cabinets and other built-ins, remodel-
ing work, etc.



GENERAL WOODWORKING

CARPENTRY MILL CARPENTRY

cribber. GW -1 assembler GW-15

scaffold carpenter GW-2 hardware applicator GW-16

flask carpenter GW-3 wood turner GW-17

painter GW-4 plastic-top installer GW-18

roofer GW-5 paint and stain mixer GW-19

framer GW-6 sprayer and finish man GW-20

tile man GW-7 furniture maker GW21

wallboard carpenter GW-8 kitchen cabinet maker GW-22

cabinet installer GW-9 layout man (mill carpentry) GW-23

siding applicator GW-I0 interior designer GW-k4

finishman GW-I1

millman GW-12

boatbuilder GW-13

construction technician GW-14

PATTERNMAKING

molder (pattern) GW-25

pattern finisher GW-26

pattern rigger GW-27

metal patternmaker GW-28

plaster patternmaker GW-29

plastics patternmaker GW-30

model maker GW-31

layout man (pattern) GW-32

general patternmaker GW-33

pattern technician GW-34
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GENERAL WOODWORKING: CARPENTRY

Carpenters make up the largest group of craftsmen Li the building
trades. Great skill is required to work with the materials, tools, and
methods developed for use in construction today.

Construction work includes not only residential, commercial, indus-
trial, and public buildings but also roads, bridges, dams, tunnels, and
similar structures, as well as ships and other transportation equipment.
!n urban areas, carpenters tend to specialize in a particular field of con-
struction and sometimes in the particular type of work performed. Thus a
carpenter working for a homebuilding firm, for example, may install only
hardwood floors or acoustic panels or millwork, and so on.

Although the general (journeyman) carpenter is not specified as a
job in this curriculum, some of the skills he must develop are represented
in the specialized carpentry jobs selected. That is, apprenticeship train-
ing for carpentry would include cribbing, roofing, framing, tile setting,
siding, finishing, and other types of work. Vocational-technical training
in these skills would be credited against apprenticeship time, or a car-
penter may qualify to work in this field by augmenting vocational-technical
training with on-the-job training.

The outlook for employment for carpenters is directly related to the
economic outlook for the construction industry in general. In addition, a
new development in this field is businesses specializing in repair and
remodeling of homes and other buildings. Many carpenters do maintenance
work in factories, office buildings, and other large establishments or work
in captive shops in non-construction firms or governmental agencies. Some
are self-employed or supplement other employment by doing small jobs on
their own time.
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GENERAL WOODWORKiNG: MILL CARPENTRY

Furniture and cabinets have developed from crude, simple designs of
years ago to the many beautiful styles available today. All of the cutting
and carving of these furnishings used to be done by hand, but to meet
todayls demands for quantity, much of the work is now done by machine.
Similarly, many cabinet units are now constructed in the mill or shop and
then taken to the building site to be installed.

Whether doing production or custom work, the journeyman mill carpenter
or cabinetmaker must be knowledgeable in wood characteristics, drafting and
layout work, assembling and finishing operations. He must also be skilled
in the operation and care of the hand and machine tools used in woodworking.

High school graduation or its equivalent is required for entering
apprenticeship program for mill carpentry, and vocational-technical train-
ing in these skills will be credited as part of the time in apprenticeship.
In this locality, however, apprenticeship opportunities are scarce and many
of these craftsmen depend on on-the-job training to supplement their initial
technical training.

Although prefabrication will have some effect on the employment out-
look in this field, a skilled furniture or cabinetmaker can nearly always
find work. Also, woodworking is rewarding not only as a vocation but to
make things for personal or home use.
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GENERAL WOODWORKING: PATTERNMAKING

The patternmaker is primarily engaged in the production, alteration,
repair, aqd maintenance of patterns and core boxes. A pattern is a model
of a product, part, or other object that is to be cast in metal. To make
the casting mold, sand is rammed around a pattern mounted in a frame
(flask); when removed, the pattern leaves a cavity into which molten metal
is poured. Core boxes are used to make inserts which form interior cavi-
ties, or projections in a casting. Patterns may be made of wood, plaster,
plastic, or metal; master patterns, which are used to make metal and plastic
patterns, are usually wood.

The general patternmaker must be able to work with all patternmaking
materials. Apprenticeship is the principal means of qualifying as a
journeyman in this field, but vocational-technical training may be credited
toward completion of the 5-year apprenticeship period. In some cases, on-
the-job training may also be substituted for formal apprenticeship training.

A majority of patternmakers are employed in specially equipped foundry
shops in plants which manufacture such products as machinery, transporta-
tion equipment, and fabricated metal products. Others work in independent
foundries or in job shops that make patterns to order.

A highly skilled craftsman, the patternmaker usually earns more than
other woodworkers or foundry workers. In addition, with his metalworking
and woodworking skills, he can transfer to related jobs in other fields
when foundry work is not available.
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t
i
o
n
,
 
c
r
e
a
t
i
v
i
t
y

9
 
M
a
c
h
i
n
e
s
,
 
p
r
o
c
e
d
u
r
e
s

0
 
T
a
n
g
i
b
l
e
 
r
e
s
u
l
t
s

T
E
M
P
E
R
A
M
E
N
T
:

1
V
a
r
i
e
d
 
d
u
t
i
e
s
,

f
r
e
q
u
e
n
t
 
c
h
a
n
g
e

2
 
R
e
p
e
a
t
e
d
,
s
e
t
 
p
r
o
c
e
d
u
r
e
s

3
 
M
a
t
c
h
i
n
g
 
s
p
e
c
i
f
i
e
d

i
n
s
t
r
u
c
t
i
o
n
s

4
 
D
i
r
e
c
t
i
n
g
 
&
 
p
l
a
n
n
i
n
g

f
o
r
 
o
t
h
e
r
s

W
o
r
k
i
n
g
 
w
i
t
h
 
o
t
h
e
r
s

6
 
W
o
r
k
i
n
g
 
a
l
o
n
e
 
&
 
a
p
a
r
t

7
 
I
n
f
l
u
e
n
c
i
n
g
 
o
t
h
e
r

p
e
o
p
l
e
'
s
 
i
d
e
a
s

8
 
R
i
s
k
s
,
 
u
n
e
x
p
e
c
t
e
d

e
v
e
n
t
s
,
 
e
m
e
r
g
e
n
c
i
e
s

9
 
M
a
k
i
n
g
 
e
m
p
i
r
i
c
a
l

j
u
d
g
m
e
n
t
s
,
 
d
e
c
i
s
i
o
n
s

0
 
A
n
a
l
y
z
i
n
g
 
f
a
c
t
s
 
a
n
d

f
i
g
u
r
e
s

k
 
I
n
t
e
r
p
r
e
t
i
n
g
 
p
e
r
s
o
n
a
l

f
e
e
l
i
n
g
s

Y
 
P
r
e
c
i
s
i
o
n
,
 
a
c
c
u
r
a
c
y

R
E
L
A
T
I
O
N
 
T
O
:

1
D
a
t
a
:
 
S
y
n
t
h
e
s
i
z
i
n
g

X
2
 
P
e
o
p
l
e
:

3
 
T
h
i
n
g
s
z
P
r
e
c
i
s
i
o
n
W
o
r
k
i
n
g
X

F
o
r
 
-
m
i
m
o
s
a
s
 
o
f
 
t
r
a
i
t
 
a
n
c
i
l
v
-

s
i
s
:

P
a
t
t
e
r
n
 
E
n
g
i
n
e
e
r



F
o
r
 
e
a
s
e
 
o
f
 
r
e
f
e
r
e
n
c
e
,
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
m
a
t
e
r
i
a
l
 
i
s
 
e
x
c
e
r
p
t
e
d
 
f
r
o
m
 
A
p
p
e
n
d
i
x
 
A
 
a
n
d
 
A
p
p
e
n
d
i
x
 
B
 
o
f

V
o
l
u
m
e
 
I
I
 
o
f
 
t
h
e
 
1
9
6
5
 
D
i
c
t
i
o
n
a
r
y
 
o
f
 
O
c
c
u
p
a
t
i
o
n
a
l
 
T
i
t
l
e
s
:

R
E
L
A
T
I
O
N
 
T
O
 
D
A
T
A

P
E
O
P
L
E
.
 
A
N
D
 
T
H
I
N
G
S

.
.

T
h
e
 
l
a
s
t
 
t
h
r
e
e
 
d
i
g
i
t
s
 
o
f
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
a
l
 
c
o
d
e
 
n
u
m
b
e
r
 
o
f
 
a
 
j
o
b
 
e
x
p
r
e
s
s
 
t
h
e
 
j
o
b
'
s
 
r
e
l
a
-

t
i
o
n
s
h
i
p
 
t
o
 
D
a
t
a
,
 
P
e
o
p
l
e
,
 
a
n
d
 
T
h
i
n
g
s
.

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

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

T
h
e
 
i
n
c
i
d
e
n
t
a
l
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
w
h
i
c
h

e
v
e
r
y
 
w
o
r
k
e
r
 
h
a
s
 
t
o
 
D
a
t
a
,
 
P
e
o
p
l
e
,
 
a
n
d
 
T
h
i
n
g
s
-
-
h
u
t
 
w
n
i
c
h
 
d
o
 
n
o
t
 
s
e
r
i
o
u
s
l
y
 
a
f
f
e
c
t
 
s
u
c
c
e
s
s
f
u
l
 
p
e
r
f
o
r
-

m
a
n
c
e
 
o
f
 
t
h
e
 
e
s
s
e
n
t
i
a
l
 
d
u
t
i
e
s
 
o
f
 
t
h
e
 
j
o
b
-
-
a
r
e
 
n
D
t
 
r
,
!
f
l
e
c
t
e
J
.

E
a
c
h
 
s
u
c
c
e
s
s
i
v
e
 
r
e
l
a
t
i
o
n
s
h
i
p
 
i
n
c
l
u
d
e
s

t
h
o
s
e
 
t
h
a
t
 
a
r
e
 
s
i
m
p
l
e
r

.
.

.

D
A
T
A
 
(
4
t
h
 
d
i
g
i
t
)

P
E
O
P
L
E
 
(
5
t
h
 
d
i
g
i
t
)

T
H
I
N
G
S
 
(
6
t
h
 
d
i
g
i
t
)

0
S
y
n
t
h
e
s
i
z
i
n
g

0
M
e
n
t
o
r
i
n
g

0
S
e
t
t
i
n
g
-
U
p

1
C
o
o
r
d
i
n
a
t
i
n
g

1
N
e
g
o
t
i
a
t
i
n
g

1
P
r
e
c
i
s
i
o
n
 
W
o
r
k
i
n
g

2
A
n
a
l
y
z
i
n
g

2
I
n
s
t
r
u
c
t
i
n
g

2
O
p
e
r
a
t
i
n
g
-
C
o
n
t
r
o
l
l
i
n
g

3
C
o
m
p
i
l
i
n
g

3
S
u
p
e
r
v
i
s
i
n
g

3
D
r
i
v
i
n
g
-
O
p
e
r
a
t
i
n
g

4
C
o
m
p
u
t
i
n
g

4
D
i
v
e
r
t
i
n
g

4
M
a
n
i
p
u
l
a
t
i
n
g

5
C
o
p
y
i
n
g

5
P
e
r
s
u
a
d
i
n
g

5
T
e
n
d
i
n
g

6
C
o
m
p
a
r
i
n
g

6
S
p
e
a
k
i
n
g
-
S
i
g
r
A
l
i
n
g

6
F
e
e
d
i
n
g
-
O
f
f
b
e
a
r
i
n
g

7
(
N
o
 
s
i
g
n
i
f
i
c
a
n
t
 
r
e
l
a
t
i
o
n
s
h
i
p

7 8

S
e
r
v
i
n
g

N
o
 
s
i
g
n
i
f
i
c
a
n
t
 
r
e
l
a
t
i
o
n
s
h
i
p

7 8

H
a
n
d
l
i
n
g

N
o
 
s
i
g
n
i
f
i
c
a
n
t
 
r
e
l
a
t
i
o
n
s
h
i
p



I
N
T
E
R
E
S
T
S

P
r
e
f
e
r
e
n
c
e
s
 
f
o
r
 
c
e
r
t
a
i
n
 
t
y
p
e
s
 
o
f
 
w
o
r
k
 
a
c
t
i
v
i
t
i
e
s
 
o
r
 
e
x
p
e
r
i
e
n
c
e
s
,
 
w
i
t
h
 
a
c
c
o
m
p
a
n
y
i
n
g
 
r
e
j
e
c
t
i
o
n
 
o
f

c
o
n
t
r
a
r
y
 
t
y
p
e
s
 
o
f
 
a
c
t
i
v
i
t
i
e
s
 
o
r
 
e
x
p
e
r
i
e
n
c
e
s
.

F
i
v
e
 
p
a
i
r
s
 
o
f
 
i
n
t
e
r
e
s
t
 
f
a
c
t
o
r
s
 
a
r
e
 
p
r
o
v
i
d
e
d
 
s
o
 
t
h
a
t
 
a

p
o
s
i
t
i
v
e
 
p
r
e
f
e
r
e
n
c
e
 
f
o
r
 
o
n
e
 
f
a
c
t
o
r
 
o
f
 
a
 
p
a
i
r
 
a
l
s
o
 
i
m
p
l
i
e
s
 
r
e
j
e
c
t
i
o
n
 
o
f
 
t
h
e
 
o
t
h
e
r
 
f
a
c
t
o
r
 
o
f
 
t
h
a
t
 
p
a
i
r
.

1
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
a
 
p
r
e
f
e
r
e
n
c
e
 
f
o
r

a
c
t
i
v
i
t
i
e
s
 
d
e
a
l
i
n
g
 
w
i
t
h
 
t
h
i
n
g
s
 
a
n
d
 
o
b
j
e
c
t
s
.

2
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
a
 
p
r
e
f
e
r
e
n
c
e
 
f
o
r

a
c
t
i
v
i
t
i
e
s
 
i
n
v
o
l
v
i
n
g
 
b
u
s
i
n
e
s
s
 
c
o
n
t
a
c
t
 
w
i
t
h

p
e
o
p
l
e
.

v
s
.

6
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
a
 
p
r
e
f
e
r
e
n
c
e
 
f
o
r

a
c
t
i
v
i
t
i
e
s
 
c
o
n
c
e
r
n
e
d
 
w
i
t
h
 
p
e
o
p
l
e
 
a
n
d
 
t
h
e

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

v
s
.

7
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
a
 
p
r
e
f
e
r
e
n
c
e
 
f
o
r

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

n
a
t
u
r
e
.

3
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
a
 
p
r
e
f
e
r
e
n
c
e
 
f
o
r

v
s
.

a
c
t
i
v
i
t
i
e
s
 
o
f
 
a
 
r
o
u
t
i
n
e
,
 
c
o
n
c
r
e
t
e
,
 
o
r
g
a
n
i
z
e
d

n
a
t
u
r
e
.

4
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
a
 
p
r
e
f
e
r
e
n
c
e
 
f
o
r

w
o
r
k
i
n
g
 
f
o
r
 
p
e
o
p
l
e
 
f
o
r
 
t
h
e
i
r
 
p
r
e
s
u
m
e
d
 
g
o
o
d
,

a
s
 
i
n
 
t
h
e
 
s
o
c
i
a
l
 
w
e
l
f
a
r
e
 
s
e
n
s
e
,
 
o
r
 
f
o
r

d
e
a
l
i
n
g
 
w
i
t
h
 
p
e
o
p
l
e
 
a
n
d
 
l
a
n
g
u
a
g
e
 
i
n
 
s
o
c
i
a
l

s
i
t
u
a
t
i
o
n
s
.

5
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
a
 
p
r
e
f
e
r
e
n
c
e
 
f
o
r

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

e
s
t
e
e
m
 
o
f
 
o
t
h
e
r
s
.

8
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
a
 
p
r
e
f
e
r
e
n
c
e
 
f
o
r

a
c
t
i
v
i
t
i
e
s
 
o
f
 
a
n
 
a
b
s
t
r
a
c
t
 
a
n
d
 
c
r
e
a
t
i
v
e

n
a
t
u
r
e
.

v
s
.

9
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
a
 
p
r
e
f
e
r
e
n
c
e
 
f
o
r

a
c
t
i
v
i
t
i
e
s
 
t
h
a
t
 
a
r
e
 
n
o
n
s
o
c
i
a
l
 
i
n
 
n
a
t
u
r
e
,

a
n
d
 
a
r
e
 
c
a
r
r
i
e
d
 
o
n
 
i
n
 
r
e
l
a
t
i
o
n
 
t
o
 
p
r
o
-

c
e
s
s
e
s
,
 
m
a
c
h
i
n
e
s
,
 
a
n
d
 
t
e
c
h
n
i
q
u
e
s
.

v
s
.

0
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
a
 
p
r
e
f
e
r
e
n
c
e
 
f
o
r

a
c
t
i
v
i
t
i
e
s
 
r
e
s
u
l
t
i
n
g
 
i
n
 
t
a
n
g
i
b
l
e
,
 
p
r
o
d
u
c
-

t
i
v
e
 
s
a
t
i
s
f
a
c
t
i
o
n
.



W
O
R
K
I
N
G
 
C
O
N
D
I
T
I
O
N
S

W
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
s
 
a
r
e
 
t
h
e
 
p
h
y
s
i
c
a
l
 
s
u
r
r
o
u
n
d
i
n
g
s
 
o
f
 
a
 
w
o
r
k
e
r
 
i
n
 
a
 
s
p
e
c
i
f
i
c
 
j
o
b
.

1
I
n
s
i
d
e
,
 
O
u
t
s
i
d
e
,
 
o
r
 
B
o
t
h
:

I
I
n
s
i
d
e
:

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

0
O
u
t
s
i
d
e
:

N
o
 
e
f
f
e
c
t
i
v
e
 
p
r
o
t
e
c
t
i
o
n
 
f
r
o
m
 
w
e
a
t
h
e
r
.

B
B
o
t
h
:

I
n
s
i
d
e
 
a
n
d
 
o
u
t
s
i
d
e
.

A
 
j
o
b
 
i
s
 
c
o
n
s
i
d
e
r
e
d
 
"
i
n
s
i
d
e
"
 
i
f
 
t
h
e
 
w
o
r
k
e
r
 
s
p
e
n
d
s
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
7
5
 
p
e
r
 
c
e
n
t
 
o
r
 
m
o
r
e
 
o
f
 
h
i
s
 
t
i
m
e

i
n
s
i
d
e
,
 
a
n
u
 
"
o
u
t
s
i
d
e
"
 
i
f
 
h
e
 
s
p
e
n
d
s
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
7
5
 
p
e
r
 
c
e
n
t
 
o
r
 
m
o
r
e
 
o
f
 
h
i
s
 
t
i
m
e
 
o
u
t
s
i
d
e
.

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

2
E
x
t
r
e
m
e
s
 
o
f
 
C
o
l
d
 
P
l
u
s
 
T
e
m
p
e
r
a
t
u
r
e
 
C
h
a
n
g
e
s
:

(
1
)

E
x
t
r
e
m
e
s
 
o
f
 
C
o
l
d
:

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

w
o
r
k
e
r
 
i
s
 
p
r
o
v
i
d
e
d
 
w
i
t
h
 
e
x
c
e
p
t
i
o
n
a
l
 
p
r
o
t
e
c
t
i
o
n
.

(
2
)

T
e
m
p
e
r
a
t
u
r
e
 
C
h
a
n
g
e
s
:

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

c
a
u
s
e
 
n
o
t
i
c
e
a
b
l
e
 
b
o
d
i
l
y
 
r
e
a
c
t
i
o
n
s
.

3
E
x
t
r
e
m
e
s
 
o
f
 
H
e
a
t
 
P
l
u
s
 
T
e
m
p
e
r
a
t
u
r
e
 
C
h
a
n
g
e
s
:

(
1
)

E
x
t
r
e
m
e
s
 
o
f
 
H
e
a
t
:

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

w
o
r
k
e
r
 
i
s
 
p
r
o
v
i
d
e
d
 
w
i
t
h
 
e
x
c
e
p
t
i
o
n
a
l
 
p
r
o
t
e
c
t
i
o
n
.

(
2
)

T
e
m
p
e
r
a
t
u
r
e
 
C
h
a
n
g
e
s
:

S
a
m
e
 
a
s
 
2
(
2
)
.

4
 
W
e
t
 
a
n
d
 
H
u
m
i
d
:

(
1
)

W
e
t
:

C
o
n
t
a
c
t
 
w
i
t
h
 
w
a
t
e
r
 
o
r
 
o
t
h
e
r
 
l
i
q
u
i
d
s
.

(
2
)

H
u
m
i
d
:

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

d
i
s
c
o
m
f
o
r
t
.

5
N
o
i
s
e
 
a
n
d
 
V
i
b
r
a
t
i
o
n
:

S
u
f
f
i
c
i
e
n
t
 
n
o
i
s
e
,
 
e
i
t
h
e
r
 
c
o
n
s
t
a
n
t
 
o
r
 
i
n
t
e
r
m
i
t
t
e
n
t
,
 
t
o
 
c
a
u
s
e
 
m
a
r
k
e
d
 
d
i
s
t
r
a
c
t
i
o
n
 
o
r
 
p
o
s
s
i
b
l
e
 
i
n
j
u
r
y

t
o
 
t
h
e
 
s
e
n
s
e
 
o
f
 
h
e
a
r
i
n
g
 
a
n
d
/
o
r
 
s
u
f
f
i
c
i
e
n
t
 
v
i
b
r
a
t
i
o
n
 
(
p
r
o
d
u
c
t
i
o
n
 
o
f
 
a
n
 
o
s
c
i
l
l
a
t
i
n
g
 
m
o
v
e
m
e
n
t
 
o
r

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

d
u
r
e
d
 
d
a
y
 
a
f
t
e
r
 
d
a
y
.

6
H
a
z
a
r
d
s
:

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



7
F
u
m
e
s
,
 
O
d
o
r
s
,
 
T
o
x
i
c
 
C
o
n
d
i
t
i
o
n
s
,
 
D
u
s
t
,
 
a
n
d

P
o
o
r
 
V
e
n
t
i
l
a
t
i
o
n
:

(
1
)

F
u
m
e
s
:

S
m
o
k
y
 
o
r
 
v
a
p
o
r
o
u
s
 
e
x
h
a
l
a
t
i
o
n
s
,
 
u
s
u
a
l
l
y

o
d
o
r
o
u
s
,
 
t
h
r
o
w
n
 
o
f
f

a
s
 
t
h
e
 
r
e
s
u
l
t
 
o
f
 
c
o
m
-

b
u
s
t
i
o
n
 
o
r
 
c
h
e
m
i
c
a
l
 
r
e
a
c
t
i
o
n
.

(
2
)

O
d
o
r
s
:

N
o
x
i
o
u
s
 
s
m
e
l
l
s
,
 
e
i
t
h
e
r
 
t
o
x
i
c

o
r
 
n
o
n
t
o
x
i
c
.

(
3
)

T
o
x
i
c
 
C
o
n
d
i
t
i
o
n
s
:

E
x
p
o
s
u
r
e
 
t
o
 
t
o
x
i
c
 
d
u
s
t
,
 
f
u
m
e
s
,

g
a
s
e
s
,
 
v
a
p
o
r
s
,
 
m
i
s
t
s
,
 
o
r
 
l
i
q
u
i
d
s
 
w
h
i
c
h

c
a
u
s
e
 
g
e
n
e
r
a
l
 
o
r
 
l
o
c
a
l
i
z
e
d
 
d
i
s
a
b
l
i
n
g
 
c
o
n
d
i
t
i
o
n
s

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

o
n

t
h
e
 
s
k
i
n
.

(
4
)

D
u
s
t
:

A
i
r
 
f
i
l
l
e
d
 
w
i
t
h
 
s
m
a
l
l
 
p
a
r
t
i
c
l
e
s
 
o
f
a
n
y
 
k
i
n
d
,
 
s
u
c
h
 
a
s
 
t
e
x
t
i
l
e
 
d
u
s
t
,
 
f
l
o
u
r
,
 
w
o
o
d
,

l
e
a
t
h
e
r
,
 
f
e
a
t
h
e
r
s
,
 
e
t
c
.
,
 
a
n
d
 
i
n
o
r
g
a
n
i
c
d
u
s
t
,
 
i
n
c
l
u
d
i
n
g
 
s
i
l
i
c
a
 
a
n
d
 
a
s
b
e
s
t
o
s
,

w
h
i
c
h
 
m
a
k
e

t
h
e
 
w
o
r
k
p
l
a
c
e
 
u
n
p
l
e
a
s
a
n
t
 
o
r
 
a
r
e
 
t
h
e

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

(
5
)

P
o
o
r
 
V
e
n
t
i
l
a
t
i
o
n
:

I
n
s
u
f
f
i
c
i
e
n
t
 
m
o
v
e
m
e
n
t
 
o
f
 
a
i
r
 
c
a
u
s
i
n
g
a
 
f
e
e
l
i
n
g
 
o
f
 
s
u
f
f
o
c
a
t
i
o
n
;
 
o
r

e
x
p
o
s
u
r
e

t
o
 
d
r
a
f
t
s
.



T
E
M
P
E
R
A
M
E
N
T
S

D
i
f
f
e
r
e
n
t
 
t
y
p
e
s
 
o
f
 
o
c
c
u
p
a
t
i
o
n
a
l
 
s
i
t
u
a
t
i
o
n
s
 
t
o
 
w
h
i
c
h
 
w
o
r
k
e
r
s

m
u
s
t
 
a
d
j
u
s
t
.

1
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
a
 
v
a
r
i
e
t
y
 
o
f
 
d
u
t
i
e
s
 
o
f
t
e
n
 
c
h
a
r
a
c
t
e
r
i
z
e
d
 
b
y
 
f
r
e
q
u
e
n
t

c
h
a
n
g
e
.

2
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
r
e
p
e
t
i
t
i
v
e
 
o
r
 
s
h
o
r
t
 
c
y
c
l
e
 
o
p
e
r
a
t
i
o
n
s
 
c
a
r
r
i
e
d
 
o
u
t
 
a
c
c
o
r
d
i
n
g

t
o
 
s
e
t
 
p
r
o
c
e
d
u
r
e
s

o
r
 
s
e
q
u
e
n
c
e
s
.

3
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
d
o
i
n
g
 
t
h
i
n
g
s
 
o
n
l
y
 
u
n
d
e
r
 
s
p
e
c
i
f
i
c
 
i
n
s
t
r
u
c
t
i
o
n
,
 
a
l
l
o
w
i
n
g

l
i
t
t
l
e
 
o
r
 
n
o
 
r
o
o
m
 
f
o
r

i
n
d
e
p
e
n
d
e
n
t
 
a
c
t
i
o
n
 
o
r
 
j
u
d
g
m
e
n
t
 
i
n
 
w
o
r
k
i
n
g
 
o
u
t
 
j
o
t
 
p
r
o
b
l
e
m
s
.

4
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
t
h
e
 
d
i
r
e
c
t
i
o
n
,
 
c
o
n
t
r
o
l
,
 
a
n
d
 
p
l
a
n
n
i
n
g
 
o
f

a
n
 
e
n
t
i
r
e
 
a
c
t
i
v
i
t
y
 
o
r
 
t
h
e
 
a
c
t
i
v
i
t
i
e
s

o
f
 
o
t
h
e
r
s
.

5
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
t
h
e
 
n
e
c
e
s
s
i
t
y
 
o
f
 
d
e
a
l
i
n
g
 
w
i
t
h
 
p
e
o
p
l
e
 
i
n
 
a
c
t
u
a
l
 
j
o
b
 
d
u
t
i
e
s

b
e
y
o
n
d
 
g
i
v
i
n
g
 
a
n
d

r
e
c
e
i
v
i
n
g
 
i
n
s
t
r
u
c
t
i
o
n
s
.

6
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
w
o
r
k
i
n
g
 
a
l
o
n
e
 
a
n
d
 
a
p
a
r
t
 
i
n
 
p
h
y
s
i
c
a
l
 
i
s
o
l
a
t
i
o
n
 
f
r
o
m
 
o
t
h
e
r
s
,

a
l
t
h
o
u
g
h
 
t
h
e

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

7
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
i
n
f
l
u
e
n
c
i
n
g
 
p
e
o
p
l
e
 
i
n
 
t
h
e
i
r
 
o
p
i
n
i
o
n
s
,
 
a
t
t
i
t
u
d
e
s
,

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

t
h
i
n
g
s
.

8
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
p
e
r
f
o
r
m
i
n
g
 
a
d
e
q
u
a
t
e
l
y
 
u
n
d
e
r
 
s
t
r
e
s
s
 
w
h
e
n
 
c
o
n
f
r
o
n
t
e
d
 
w
i
t
h
 
t
h
e
 
c
r
i
t
i
c
a
l

o
r
 
u
n
-

e
x
p
e
c
t
e
d
 
o
r
 
w
h
e
n
 
t
a
k
i
n
g
 
r
i
s
k
s
.

9
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
t
h
e
 
e
v
a
l
u
a
t
i
o
n
 
(
a
r
r
i
v
i
n
g
 
a
t
 
g
e
n
e
r
a
l
i
z
a
t
i
o
n
s
,
 
j
u
d
g
m
e
n
t
s
,

o
r
 
d
e
c
i
s
i
o
n
s
)
 
o
f

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

0
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
t
h
e
 
e
v
a
l
u
a
t
i
o
n
 
(
a
r
r
i
v
i
n
g
 
a
t
 
g
e
n
e
r
a
l
i
z
a
t
i
o
n
s
,
 
j
u
d
g
m
e
n
t
s
,

o
r
 
d
e
c
i
s
i
o
n
s
)
 
o
f

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

X
S
i
t
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
t
h
e
 
i
n
t
e
r
p
r
e
t
a
t
i
o
n
 
o
f
 
f
e
e
l
i
n
g
s
,
 
i
d
e
a
s
,

o
r
 
f
a
c
t
s
 
i
n
 
t
e
r
m
s
 
o
f
 
p
e
r
s
o
n
a
l
 
v
i
e
w
p
o
i
n
t
.

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



P
H
Y
S
I
C
A
L
 
D
E
M
A
N
D
S

P
h
y
s
i
c
a
l
 
d
e
m
a
n
d
s
 
a
r
e
 
t
h
o
s
e
 
p
h
y
s
i
c
a
l
 
a
c
t
i
v
i
t
i
e
s
 
r
e
q
u
i
r
e
d
 
o
f
 
a
 
w
o
r
k
e
r
 
i
n
 
a
 
j
o
b
.

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

p
h
y
s
i
c
a
l
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
t
h
e
 
j
o
b
 
a
n
d
 
t
h
e
 
p
h
y
s
i
c
a
l
 
c
a
p
a
c
i
t
i
e
s
 
(
s
p
e
c
i
f
i
c
 
p
h
y
s
i
c
a
l
 
t
r
a
i
t
s
)
 
a
 
w
o
r
k
e
r

m
u
s
t
 
h
a
v
e
 
t
o
 
m
e
e
t
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
.

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

q
u
i
r
e
d
 
b
y
 
m
a
n
y
 
j
o
b
s
 
(
p
e
r
c
e
i
v
i
n
g
 
b
y
 
t
h
e
 
s
e
n
s
e
 
o
f
 
v
i
s
i
o
n
)
,
 
a
n
d
 
a
l
s
o
 
t
h
e
 
n
a
m
e
 
o
f
 
a
 
s
p
e
c
i
f
i
c
 
c
a
p
a
c
i
t
y

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

T
h
e
 
w
o
r
k
e
r
 
m
u
s
t
 
p
o
s
s
e
s
s
 
p
h
y
s
i
c
a
l
 
c
a
p
a
c
i
t
i
e
s

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

T
h
e
 
F
a
c
t
o
r
s

1
L
i
f
t
i
n
g
,
 
C
a
r
r
y
i
n
g
,
 
P
u
s
h
i
n
g
,
 
a
n
d
/
o
r
 
P
u
l
l
i
n
g
 
(
S
t
r
e
n
g
t
h
)
.

T
h
e
s
e
 
a
r
e
 
t
h
e
 
p
r
i
m
a
r
y
 
"
s
t
r
e
n
g
t
h
"
 
p
h
y
s
i
c
a
l

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

i
n
 
a
l
l
.

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

(
1
)

L
i
f
t
i
n
g
:

R
a
i
s
i
n
g
 
o
r
 
l
o
w
e
r
i
n
g
 
a
n
 
o
b
j
e
c
t
 
f
r
o
m
 
o
n
e
 
l
e
v
e
l
 
t
o
 
a
n
o
t
h
e
r
 
(
i
n
c
l
u
d
e
s
 
u
p
w
a
r
d
 
p
u
l
l
i
n
g
)
.

(
2
)

C
a
r
r
y
i
n
g
:

T
r
a
n
s
p
o
r
t
i
n
g
 
a
n
 
o
b
j
e
c
t
,
 
u
s
u
a
l
l
y
 
h
o
l
d
i
n
g
 
i
t
 
i
n
 
t
h
e
 
h
a
n
d
s
 
o
r
 
a
r
m
s
 
o
r
 
o
n
 
t
h
e
 
s
h
o
u
l
d
e
r
.

(
3
)

P
u
s
h
i
n
g
:

E
x
e
r
t
i
n
g
 
f
o
r
c
e
 
u
p
o
n
 
a
n
 
o
b
j
e
c
t
 
s
o
 
t
h
a
t
 
t
h
e
 
o
b
j
e
c
t
 
m
o
v
e
s
 
a
w
a
y
 
f
r
o
m
 
t
h
e
 
f
o
r
c
e

(
i
n
c
l
u
d
e
s
 
s
l
a
p
p
i
n
g
,
 
s
t
r
i
k
i
n
g
,
 
k
i
c
k
i
n
g
,
 
a
n
d
 
t
r
e
a
d
l
e
 
a
c
t
i
o
n
s
)
.

(
4
)

P
u
l
l
i
n
g
:

E
x
e
r
t
i
n
g
 
f
o
r
c
e
 
u
p
o
n
 
a
n
 
o
b
j
e
c
t
 
s
o
 
t
h
a
t
 
t
h
e
 
o
b
j
e
c
t
 
m
o
v
e
s
 
t
o
w
a
r
d
 
t
h
e
 
f
o
r
c
e
 
(
i
n
c
l
u
d
e
s

j
e
r
k
i
n
g
)
.

T
h
e
 
f
i
v
e
 
d
e
g
r
e
e
s
 
o
f
 
P
h
y
s
i
c
a
l
 
D
e
m
a
n
d
s
 
F
a
c
t
o
r
 
N
o
.

1
(
L
i
f
t
i
n
g
,
 
C
a
r
r
y
i
n
g
,
 
P
u
s
h
i
n
g
,
 
a
n
d
/
o
r
 
P
u
l
l
i
n
g
)
,
 
a
r
e

a
s
 
f
o
l
l
o
w
s
:

S
S
e
d
e
n
t
a
r
y
 
W
o
r
k

L
i
f
t
i
n
g
 
1
0
 
l
b
s
.
 
m
a
x
i
m
u
m
 
a
n
d
 
o
c
c
a
s
i
o
n
a
l
l
y
 
l
i
f
t
i
n
g
 
a
n
d
/
o
r
 
c
a
r
r
y
i
n
g
 
s
u
c
h
 
a
r
t
i
c
l
e
s
 
a
s
 
d
o
c
k
e
t
s
,
 
l
e
d
g
e
r
s
,

a
n
d
 
s
m
a
l
l
 
t
o
o
l
s
.

A
l
t
h
o
u
g
h
 
a
 
s
e
d
e
n
t
a
r
y
 
j
o
b
 
i
s
 
d
e
f
i
n
e
d
 
a
s
 
o
n
e
 
w
h
i
c
h
 
i
n
v
o
l
v
e
s
 
s
i
t
t
i
n
g
,
 
a
 
c
e
r
t
a
i
n
 
a
m
o
u
n
t

o
f
 
w
a
l
k
i
n
g
 
a
n
d
 
s
t
a
n
d
i
n
g
 
i
s
 
o
f
t
e
n
 
n
e
c
e
s
s
a
r
y
 
i
n
 
c
a
r
r
y
i
n
g
 
o
u
t
 
j
o
b
 
d
u
t
i
e
s
.

J
o
b
s
 
a
r
e
 
s
e
d
e
n
t
a
r
y
 
i
f
 
w
a
l
k
i
n
g

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

L
L
i
g
h
t
 
W
o
r
k

L
i
f
t
i
n
g
 
2
0
 
l
b
s
.
 
m
a
x
i
m
u
m
 
w
i
t
h
 
f
r
e
q
u
e
n
t
 
l
i
f
t
i
n
g
 
a
n
d
/
o
r
 
c
a
r
r
y
i
n
g
 
o
f
 
o
b
j
e
c
t
s
 
w
e
i
g
h
t
i
n
g
 
u
p
 
t
o
 
1
0
 
l
b
s
.

E
v
e
n
 
t
h
o
u
g
h
 
t
h
e
 
w
e
i
g
h
t
 
l
i
f
t
e
d
 
m
a
y
 
b
e
 
o
n
l
y
 
a
 
n
e
g
l
i
g
i
b
l
e
 
a
m
o
u
n
t
,
 
a
 
j
o
b
 
i
s
 
i
n
 
t
h
i
s
 
c
a
t
e
g
o
r
y
 
w
h
e
n
 
i
t

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

t
i
m
e

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



M
M
e
d
i
u
m
 
W
o
r
k

L
i
f
t
i
n
g
 
5
0
 
l
b
s
.
 
m
a
x
i
m
u
m
 
w
i
t
h
 
f
r
e
q
u
e
n
t
 
l
i
f
t
i
n
g
 
a
n
d
/
o
r
 
c
a
r
r
y
i
n
g
 
o
f
 
o
b
j
e
c
t
s
 
w
e
i
g
h
i
n
g
 
u
p
 
t
o
 
2
5
 
l
b
s
.

H
H
e
a
v
y
 
W
o
r
k

L
i
f
t
i
n
g
 
1
0
0
 
l
b
s
.
 
m
a
x
i
m
u
m
 
w
i
t
h
 
f
r
e
q
u
e
n
t
 
l
i
f
t
i
n
g
 
a
n
d
/
o
r
 
c
a
r
r
y
i
n
g
 
o
f
 
o
b
j
e
c
t
s
 
w
e
i
g
h
i
n
g
 
u
p
 
t
o
 
5
0
 
l
b
s
.

V
V
e
r
y
 
H
e
a
v
y
 
W
o
r
k

L
i
f
t
i
n
g
 
o
b
j
e
c
t
s
 
i
n
 
e
x
c
e
s
s
 
o
f
 
1
0
0
 
l
b
s
.
 
w
i
t
h
 
f
r
e
q
u
e
n
t
 
l
i
f
t
i
n
g
 
a
n
d
/
o
r
 
c
a
r
r
y
i
n
g
 
o
f
 
o
b
j
e
c
t
s
 
w
e
i
g
h
i
n
g

5
0
 
l
b
s
.
 
o
r
 
m
o
r
e
.

2
C
l
i
m
b
i
n
g
 
a
n
d
/
o
r
 
B
a
l
a
n
c
i
n
g
:

(
1
)

C
l
i
m
b
i
n
g
:

A
s
c
e
n
d
i
n
g
 
o
r
 
d
e
s
c
e
n
d
i
n
g
 
l
a
d
d
e
r
s
,
 
s
t
a
i
r
s
,
 
s
c
a
f
f
o
l
d
i
n
g
,
 
r
a
m
p
s
,
 
p
o
l
e
s
,
 
r
o
p
e
s
,
 
a
n
d
 
t
h
e

l
i
k
e
,
 
u
s
i
n
g
 
t
h
e
 
f
e
e
t
 
a
n
d
 
l
e
g
s
 
a
n
d
/
o
r
 
h
a
n
d
s
 
a
n
d
 
a
r
m
s
.

(
2
)

B
a
l
a
n
c
i
n
g
:

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

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

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

3
S
t
o
o
p
i
n
g
,
 
K
n
e
e
l
i
n
g
,
 
C
r
o
u
c
h
i
n
g
,
 
a
n
d
/
o
r
 
C
r
a
w
l
i
n
g
:

(
1
)

S
t
o
o
p
i
n
g
:

B
e
n
d
i
n
g
 
t
h
e
 
b
o
d
y
 
d
o
w
n
w
a
r
d
 
a
n
d
 
f
o
r
w
a
r
d
 
b
y
 
b
e
n
d
i
n
g
 
t
h
e
 
s
p
i
n
e
 
a
t
 
t
h
e
 
w
a
i
s
t
.

(
2
)

K
n
e
e
l
i
n
g
:

B
e
n
d
i
n
g
 
t
h
e
 
l
e
g
s
 
a
t
 
t
h
e
 
k
n
e
e
s
 
t
o
 
c
o
m
e
 
t
o
 
r
e
s
t
 
o
n
 
t
h
e
 
k
n
e
e
 
o
r
 
k
n
e
e
s
.

(
3
)

C
r
o
u
c
h
i
n
g
:

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

(
4
)

C
r
a
w
l
i
n
g
:

M
o
v
i
n
g
 
a
b
o
u
t
 
o
n
 
t
h
e
 
h
a
n
d
s
 
a
n
d
 
k
n
e
e
s
 
o
r
 
h
a
n
d
s
 
a
n
d
 
f
e
e
t
.

4
R
e
a
c
h
i
n
g
,
 
H
a
n
d
l
i
n
g
,
 
F
i
n
g
e
r
i
n
g
,
 
a
n
d
/
o
r
 
F
e
e
l
i
n
g
:

(
1
)

R
e
a
c
h
i
n
g
:

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

(
2
)

H
a
n
d
l
i
n
g
:

S
e
i
z
i
n
g
,
 
h
o
l
d
i
n
g
,
 
g
r
a
s
p
i
n
g
,
 
t
u
r
n
i
n
g
,
 
o
r
 
o
t
h
e
r
w
i
s
e
 
w
o
r
k
i
n
g
 
w
i
t
h
 
t
h
e
 
h
a
n
d
 
o
r
 
h
a
n
d
s

(
f
i
n
g
e
r
i
n
g
 
n
o
t
 
i
n
v
o
l
v
e
d
)
.

(
3
)

F
i
n
g
e
r
i
n
g
:

P
i
c
k
i
n
g
,
 
p
i
n
c
h
i
n
g
,
 
o
r
 
o
t
h
e
r
w
i
s
e
 
w
o
r
k
i
n
g
 
w
i
t
h
 
t
h
e
 
f
i
n
g
e
r
s
 
p
r
i
m
a
r
i
l
y

(
r
a
t
h
e
r
 
t
h
a
n

w
i
t
h
 
t
h
e
 
w
h
o
l
e
 
h
a
n
d
 
o
r
 
a
r
m
 
a
s
 
i
n
 
h
a
n
d
l
i
n
g
)
.

(
4
)

F
e
e
l
i
n
g
:

P
e
r
c
e
i
v
i
n
g
 
s
u
c
h
 
a
t
t
r
i
b
u
t
e
s
 
o
f
 
o
b
j
e
c
t
s
 
a
n
d
 
m
a
t
e
r
i
a
l
s
 
a
s
 
s
i
z
e
,
 
s
h
a
p
e
,
 
t
e
m
p
e
r
a
t
u
r
e
,

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

t
h
o
s
e
 
o
f
 
t
h
e
 
f
i
n
g
e
r
 
t
i
p
s
.



5
T
a
l
k
i
n
g
 
a
n
d
/
o
r
 
H
e
a
r
i
n
g
:

(
1
)

T
a
l
k
i
n
g
:

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

(
2
)

H
e
a
r
i
n
g
:

P
e
r
c
e
i
v
i
n
g
 
t
h
e
 
n
a
t
u
r
e
 
o
f
 
s
o
u
n
d
s
 
b
y
 
t
h
e
 
e
a
r
.

6
S
e
e
i
n
g
:

O
b
t
a
i
n
i
n
g
 
i
m
p
r
e
s
s
i
o
n
s
 
t
h
r
o
u
g
h
 
t
h
e
 
e
y
e
s
 
o
f
 
t
h
e
 
s
h
a
p
e
,
 
s
i
z
e
 
d
i
s
t
a
n
c
e
,
 
m
o
t
i
o
n
,
 
c
o
l
o
r
,
 
o
r
 
o
t
h
e
r
 
c
h
a
r
a
c
-

t
e
r
i
s
t
i
c
s
 
o
f
 
o
b
j
e
c
t
s
.

T
h
e
 
m
a
j
o
r
 
v
i
s
u
a
l
 
f
u
n
c
t
i
o
n
s
 
a
r
e
:

(
1
)
 
a
c
u
i
t
y
,
 
f
a
r
 
a
n
d
 
n
e
a
r
,
 
(
2
)
 
d
e
p
t
h
 
p
e
r
c
e
p
-

t
i
o
n
,
 
(
3
)
 
f
i
e
l
d
 
o
f
 
v
i
s
i
o
n
,
 
(
4
)
 
a
c
c
o
m
m
o
d
a
t
i
o
n
,
 
(
5
)
 
v
o
l
o
r
 
v
i
s
i
o
n
.

T
h
e
 
f
u
n
c
t
i
o
n
s
 
a
r
e
 
d
e
f
i
n
e
d
 
a
s
 
f
o
l
l
o
w
s
:

(
1
)

A
c
u
i
t
y
,
 
f
a
r
-
-
c
l
a
r
i
t
y
 
o
f
 
v
i
s
i
o
n
 
a
t
 
2
0
 
f
e
e
t
 
o
r
 
m
o
r
e
.

A
c
u
i
t
y
,
 
n
e
a
r
-
-
c
l
a
r
i
t
y
 
o
f
 
v
i
s
i
o
n
 
a
t
 
2
0
 
i
n
c
h
e
s
 
o
r
 
l
e
s
s
.

(
2
)

D
e
p
t
h
 
p
e
r
c
e
p
t
i
o
n
-
-
t
h
r
e
e
 
d
i
m
e
n
s
i
o
n
a
l
 
v
i
s
i
o
n
.

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

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

(
3
)

F
i
e
l
d
 
o
f
 
v
i
s
i
o
n
-
-
t
h
e
 
a
r
e
a
 
t
h
a
t
 
c
a
n
 
b
e
 
s
e
e
n
 
u
p
 
a
n
d
 
d
o
w
n
 
o
r
 
t
o
 
t
h
e
 
r
i
g
h
t
 
o
r
 
l
e
f
t
 
w
h
i
l
e
 
t
h
e
 
e
y
e
s

a
r
e
 
f
i
x
e
d
 
o
n
 
a
 
g
i
v
e
n
 
p
o
i
n
t
.

(
4
)

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

T
h
i
s

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

(
5
)

C
o
l
o
r
 
v
i
s
i
o
n
-
-
t
h
e
 
a
b
i
l
i
t
y
 
t
o
 
i
e
e
n
t
i
f
y
 
a
n
d
 
d
i
s
t
i
n
g
u
i
s
h
 
c
o
l
o
r
s
.
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APPENDIX C

Performance Objectives

By Job Family Clusters:

General Carpentry

Mill Carpentry

Patternmaking



GENERAL CARPENTRY

Construction Technician 160.131

Task 1. Estimates the amount of materials necessary to complete a job.

C.O. 1 Given blueprints and specifications and pencil and paper, the

student will compute the amount of materials needed for a given

job to the nearest $100.

Task 2. Compiles a schedule of materials.

C.O. 1 Given blueprints and specifications and pencil and paper, the

student will compile a schedule of materials, itemizing each

type (2 x 4's, concrete, shLeting, finish, etc.).

Task 3. Arranges time schedule.

C.O. 1 Given a job, the student will compute work, tools, equipment,

delivery and completion schedules resulting in minimum loss

of time.

Ipt. Task 4. Identifies construction work progress.

C.O. 1 Given a time schedule, the student will identify work progress

in all phases of construction.

Task 5. Computes strength and stress of material.

C.O. 1 Given blueprints, a chart listing strengths of materials and

pencil and paper, the student will compute the stresses at

various points and identify the appropriate materials needed

for these points.



Task 6. Performs soil test.

C.O. 1 Given a construction site, test bar, soil test equipment, and

pencil and paper, the student will identify the type of soil

and its characteristics.

Task 7. Computes construction costs.

C.O. 1 Given the bill of materials, time records, pencil and paper,

the student will compute the cost of the construction (profit

or loss statement).

Cribber 860.884

Task 1. Reviews blueprint.

C.O. 1 Given the foundation plans for a house, identify the following

dimensions from the blueprint: foundation length, width, and

height, foundation openings, wall thickness and direction of

the house.

C.O. 2 Verify the blueprint dimensions with supervisor, including

location and heights of apertures, windows, openings for

carrying beams and foundation heights.

Task 2. Supervises leveling of area.

C.O. 1 Given an excavated area, the student prepares and supervises

the ground for erection of forms by leveling the ground to

within one inch.

Task 3. Prepares forms.

-2-



C.O. 1 Given a number of primary wall boards and 2 x 4 studs higher

than foundation, the student erects first course forms by

placing studs at the joints of the boards and approximately

8 to 10 feet apart.

C.O. 2 Student erects second course and subsequent course forms by

adding forms boards as required by height of foundation and

a second set of studs so that no more than three boards are

jointed in the same place.

C.O. 3 Given prefabricated forms of panels, the student erects form

by computing the number of forms required and attaching them

to meet the required wall length, placing them approximately

every 4 or 5 panels.

Task 4. Straightens and plumbs wall.

C.O. 1 Given wall, the student attaches clamp-stringers, tie rods,

and braces to the forms approximately one foot from the top

and one foot from the bottom.

C.O. 2 Given straight edge and spirit level and necessary basing,

the student plumbs the wall by moving the wall until it's

perpendicular and braced.

Task 5. Inserts boxes for openings.

C.O. 1 Given location and dimensions (length by width by wall thick-

ness) of opening, the student tacks nail boxes of given

dimensions to wall form to 1/2 inch.

-3-



Floor Layer 864.781

Task 1. Identifies the type and amount of flooring materials necessary.

C.O. 1 Given a floor plan and specifications, the student will

identify the type of flooring materials required and compute

the amount needed to the nearest board foot.

Task 2. Installs floor finish.

C.O. 1 Given the type and amount of flooring material, saw, hammer,

hand plane, square, and flooring nails, the student will cut

and position the first course of flooring material parallel

to the longer baseboard and fasten it in place.

C.O. 2 Given installed floor (with the exception of last course),

scriber, coping saw, block plane, hammer and nails, the

student will scribe the last course floor material to the

contour of the wall, cut it, and fit and fasten the material

in place.

Task 3. Installs flooring around irregular finish.

C.O. 1 Given flooring materials, scribe, hand plane, coping saw,

hammer and nails, the student will s,...ribe the flooring

material to contour of finish, cut it, and fit and fasten the

material in place so that all joints are tight (hairline).

Task 4. Sands floor.

C.O. 1 Given an installed floor, power sanders, sandpaper, scrapers,

and sandpaper blocks, the student will sand the floor surface

to an even, smooth finish.
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Task 5. Applies coating material to floor.

C.O. 1 Given a sanded floor surface, coating material, brusles or

rollers, power sanders and sandpaper, the student will apply

two coats of floorsealer to the floor, (sanding down between

coats).

Inside Finishman 860.381

Task 1. Reviews blueprint.

C.O. 1 Given a blueprint including the finish details, the student

will identify the type of finish required.

Task 2. Joins finish using the miter method.

C.O. 1 Given a length of finish material, a room of a house ready

for finish, miter box and saw, the student will miter the

ends of the finish material as determined by room size and

blueprint specifications.

C.O. 2 Given a mitered length of finish material, miter box and saw,

the student will miter the material (width) to a fit which

will result in a hairline joint.

Task 3. Joins finish using the coping method.

C.O. 1 Given a length of finish material, a room of a house ready

for finish, measuring stick., jig saw, miter box, hammer, and

nails, the student will cut the proper miter and undercut the

end to the contour of the molding and fasten in place to

form a hairline joint at the intersection.
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Task 4. Reviews the blueprint for detail for doors.

C.O. 1 Given a blueprint showing finish details for doors, the student

will identify the type and joinery of finish required.

Task 5. Constructs door jambs.

C.O. 1 See Task 7, C.O. 1, Finishman (outside).

Task 6. Fits finish around door jamb.

C.O. 1 Given an installed door and door jamb, required door trim

(finish), saw, six-foot rule, miter box, hammer and nails,

the student will measure, cut, and fit the trim and fasten it

to the door jamb and wall in a way that hairline joints will

result.

Task 7. Reviews blueprint which includes detail of standing finish (base

trim).

C.O. 1 Given a blueprint which includes detail of standing finish

(base trim), the student will identify the type and joinery

of material required.

Task 8. Fits and fastens baseboard to both sides of room.

C.O. 1 Given the type and joinery of finish required, measuring stick,

scribing tool, saw, hammer, and finish nails (8d), the student

will measure the length of the room with a measuring stick,

transfer the length to the finish stock, cut the stock, and fit

and fasten it in place to the nearest 1/16 inch.
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C.O. 2 Giver baseboard trim fastened on both lengths of the room,

measuring stick, finish saw, scriber, hammer, and finish nails,

the student will measure the required length and scribe to

contour, cut the trim, and fasten in place so that a hairline

joint will result.

Task 9. Fits windows.

C.O. 1 See Task 16, C.O. 1 and 2, Finishman (outside).

Task 10. Inserts weights and parting strings in windows.

C.O. 1 Given a fitted window, weights, rope, parting stop, and knife,

the student will tie the rope to the weight, insert the weight

in the window, cut the rope to required length, tie a knot at

the end of the rope, and insert the rope in the recess on tht

edge of the window so that when the window is open, the weight

will be two to three inches from the window sill.

C.O. 2 Given installed upper sash, stop bead, ruler, block plane, saw,

hammer, 4d finish nails, and nailset, the student will measure

and cut the stop bead to length, and fit and fasten the stop

bead in place.

Task 11. Fits aprons and trim and stools around windows.

C.O. 1 Given a fitted window, trim, stool, and apron stock, hammer,

nails, saw, six-foot rule, square, scriber, and nailset, the

student will measure and scribe the required dimensions, cut

the stock to size and fasten it in position so that hairline

joints will result.
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Task 12. Installs window hardware.

C.O. 1 Given an installed window, required hardware, push drill,

screwdriver and a six-foot rule, the student will locate

positions of hardware, drill necessary pilot holes, and

fasten the hardware to the window with screws.

Task 13. Reviews blueprint which includes detail of stairs.

C.O. 1 Given a blueprint which includes detail of stairs, the student

will identify the type and jointery of materials required.

Task 14. Computes the run and rise.

C.O. 1 See Task 18, C.O. 1 and 2, Finishman (outside).

Task 15. Computes the platforms and wind if required.

C.O. 1 Given a blueprint which includes platforms and wind, the

student will compute the amount of materials and the type of

construction required.

Task 16. Lays out stringers.

C.O. 1 See Task 18, C.O. 2, Finishman (outside).

Task 17. Cuts out stringers.

C.O. 1 See Task 19, C.O. 1, Finishman (outside).

Task 18. Lays out rabbet on skirtboard or stringer.

C.O. 1 Given the dimensions, square, finish stock for rise and tread,

pencil, six-foot rule, knife, the student will lay out the

rabbet to size.
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Task 19. Cuts rabbet.

C.O. 1 Given stringer with rabbet layed out, hand or power router,

hammer and chisel, the student will cut out the rabbet to an

even depth and straight edges on the face so that a hairline

joint will appear between the riser and the tread.

Task 20. Fits risers.

C.O. 1 Given rabbeted skirtboards or stringers, tread and riser stock,

hammer, nails and nailset, the student will fit the riser and

tread material into the rabbeted stringers or skirtboards and

fasten into place with finish nails so that there will be hair-

line joints between the rabbets and the treads and risers.

Task 21. Fastens finish molding to risers.

C.O. 1 See Task 2, C.O. 1 and 2 and Task 3, C.O. 1.

C.O. 2 Given a stairway with riser facing attached, railing material,

balusters, saw, hammer, nails, and six-foot rule, the student

will erect the posts, rails, or balusters as specified in the

blueprint.

Task 22. ,1E-':s treads in place.

C.O. 1 Given erected stringers and required trimmings (rails, balusters,

etc.), tread material, saw, hammer, and nails, the student will

fasten treads to specifications listed in the blueprint.

Task 23. Newel posts, balus,:rs, and handrails.
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C.O. 1 Given erected stairs, newel post, baluster, and handrail

materials, spirit level, saw, bit brace, dividers, six-foot

rule, hammer, nails or screwdriver and screws, the student

will cut, fit, and Ettach the materials to specifications in

a blueprint.

Outside Finishman 860.381

Task 1. Reviews blueprint.

C.O. 1 Given a blueprint of house (detail of outside finish), the

student will identify the type of finish required.

Task 2. Prepares staging.

C.O. 1 See Task 13, C.O. 1 and 2, Framer.

Task 3. Installs required trim.

C.O. 1 Given a required trim (open or box type--specified on the

blueprint), trim-finish material, hammer, nails, saw, hand

plane, chalk line, and level, the student will fasten the

finish to rafters.

Task 4. Computes amount of material required.

C.O. 1 Given specifications on a blueprint, the student will compute

the amount of fascia material gutter, plancher molding, and

board feet of lumber required to the nearest board feet.

Task 5. Consults blueprint for door sizes.

C.O. 1 Given blueprints which include the locations and dimensions of

doors and windows, the student will identify these locations and

dimensions and the number of doors and windows required.
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Task 6. Procures materials and tools.

C.O. 1 Given specifications on a blueprint, the student identifies

and procures the appropriate materials and tools required

for doors and windows.

Task 7. Constructs door jambs (frames).

C.O. Given blueprint specifications, materials, and tools, the

student will measure and cut the materials to appropriate

size and assemble the frame to size (within 1/16").

Task 8. Fastens and squares door jambs together.

C.O. 1 Given assembled door jambs, square, brace stick, hammer, and

nails, the student will square the door jamb (frame) and tack-

nail the brace stic6, (strong-back) from corner to corner.

C.O. 1 Given a squared door jamb (frame), a rough door opening,

level, shims, straightedge, hammer, and finish nails, the

student will insert the door jamb (frame) in the rough opening,

and plumb and fasten it.

Task 9. Checks dimension of door jamb (frame).

C.O. 1 Given a placed door jamb, six-foot rule, straightedge, spirit

level, and square, the student will measure for correct

dimensions, squareness, plumb and straightness of the door

jamb.

Task 10. Fits door.

1



C.O. 1 Given a properly placed door jamb, door and apprOpriate tools

(hammers, planes, straightedge, etc.), the student will cut,

square, and bevel the door to correct size (within 1/8").

Task 11. Inserts hinges.

C.O. 1 Given a properly fitted door, emensions for placement of

hinges, hinges, and tools (chisel, screwdriver, bit brace, etc.),

the student will fit hinges to door and door jamb.

1.0. 2 Given properly fitted hinges, screws, and necessary tools,

the student will recess the hinge flush with the surface of

the edge of the door, install screws.

C.O. 3 Given a door with properly mounted hinges and necessary tools,

the student will set hinges into the door jamb, flush with

the surface of the door jamb (allowing for 1/16" clearance)

and install the screws.

C.O. 4 Given installed hinges on door and door jambs and pins, the

student will mount door on door frame, insert pins in hinges

and check the clearance and fit of door.

Task 12. Inserts locksets.

C.O. 1 Given lockset, instructions, mounted door and appropriate

tools (square, auger bit, etc.), the student will insert the

blocksets according to the instructions so that the bolt is

positioned properly in the striker plate.

Task 13. Checks alignment of lockset.
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C.O. 1 Given an installed lockset, the student will check the align-

ment of the bolt and striker plate, making certain that the

face of the door is flush with door jamb rabbet and that there

is clearance between the bolt and striker plate.

Task 14. Reviews blueprints for window sizes and locations.

C.O. 1 Given a blueprint of a house, the student will identify the

types, locations, and dimensions of windows.

Task 15. Constructs window frames.

C.O. 1 Given window dimensions, lumber, and necessary tools, the

student will assemble the window frame to required size

(within 1/16 ").

C.O. 2 Given an assembled window frame, brace or strongback, square,

hammer, and nails, the student will square the window frame

and brace it from corner to corner.

C.O. 3 Given a squared and braced window frame, hammer, spirit level,

and nails, the student will position and fasten the frame in

the opening, making certain that the window is level and plumb.

C.O. 4 Given an installed window frame, six-foot rule, and spirit

level, the student will check the dimensions of the frame.

Task 16. Fits windows.

C.O. 1 Given an installed window frame, sash, plane, and rule, the

student will plane the sash to fit the window frame to 1/16"

clearance on each side.
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C.O. 2 Given a fitted window placed in a frame, window stop, hammer,

and nails, the student will tack-nail the temporary window-

stop to prevent the window from falling out.

Task 17. Reviews blueprints for stairs.

C.O. 1 Given blueprints of a house, the student will ;der.tify the

rise (height) and the run of the stairs.

Task 18. Determines the height and length of stairs.

C.O. 1 Given the height and length of stairs, the student will compute

the number of risers required.

C.O. 2 ,..Given height, length, number of risers, required square, and

pencils, the student will procure required stringer material

and lay out the treads and rises.

Task 19. Cuts out stringers.

C.O. I Given layed out stringers, power or hand saw, the student will

cut out the waste material.

Task 20. Erects stringers in place.

C.O. 1 Given cut-out stringers, spirit level, hammer, and spikes (20d),

the student will fasten stringers in place so that they are

level.

Task 21. Installs riser finish.

C.O. 1 Given installed stringers, riser finish, saw, plane, rule,

hammer, and nails, the student will measure and cut the lumber

to length and width and fasten in place.



Framer 860.381

Task 1. Reviews blueprint.

C.O. 1 Given a blueprint of a house, the student will identify the

type and amount of wall board material required (amount to

the nearest square foot).

C.O. 2 Given blueprints indicating all elevations and details

(kitchens, openings, recommended construction, etc.), the

student will identify the location and dimensions of rooms,

floor joists, carrying beams, and sills.

Task 2. Installs sills.

C.O. 1 Given a poured foundation and lumber, the student cuts

lumber to length and joins the cut lumber at points in a way

which minimizes waste.

C.O. 2 Given installed sills, tools, leveling devices, and slate or

shingle material, the student levels the sills by placing the

slate or shingle material approximately three feet apart.

Task 3. Installs carrying beam.

C.O. 1 Given a leveled sill, 2 x 4 jack material, and carrying beam

material, the student installs the carrying beam level with

sills, locating the jack approximately 10 feet apart and one

jack as close to the joint as possible.

Task 4. Nails joists to carrying beams and sills.

C.O. 1 Given installed carrying beams and sills and joist location,

the student nails the joists in place to the nearest 1/4".
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Task 5. Inserts joist bracing.

C.O. 1 Given installed joists, hammer, nails, and joist bracing

(rough flooring material), the student tack-nails joist

bracing to every joist.

Task 6. Applies (installs) sub-floor to joists.

C.O. 1 Given Installed joists, openings (stairwells, fireplaces,

chimneys, etc.), rough flooring material and necessary tools,

the student will nail rough boarding to joists either at

45-degree or 90-degree angle to the joist or nail 5/8 inch

plywood at 45-degree or 90-degree angles to joist (optional).

Task 7. Erects corner posts.

C.O. 1 Given ceiling height dimensions, lumber, tools "spirit level,

hammer, saws, straightedge), the student cuts required number

of corner posts to size and erects and braces them plumb.

Task 8. Erects plates and studs for outside walls.

C.O. 1 Given a plate with required stud locations, lumber, and

necessary tools, the student will cut the required number of

studs for all the outside walls to correct length and nail

the studs to the plate.

C.O. 2 Given a stud-assembled plate and one-inch stock for wall

braces and tools, the student will erect the wall by raising

the wall into position and tieing the wail to the corner post

and brace to approximate plumb position. (This must be done

for all outside walls.)
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Task 9. Inserts headers for openings such as windows, doors, etc.

C.O. 1 Given erected walls with correct openings between studs for

windows and doors, etc., template for window heights, header

material and necessary tools, the student will cut the headers

to correct lengths for all openings and nail them in template

marked positions.

Task 10. Erects main partitions.

C.O. 1 See Task 3, C.O. 1 and 2.

Task 11. Places and nails ceiling joists.

C.O. 1 See Task 5, C.O. 1.

Task 12. Installs room partitions.

C.O. 1 See Task 8, C.O. 1 and 2.

Task 13. Installs stage brackets.

C.O. 1 Given a partially boarded up wall, wall brackets, hand drill,

the student locates and drills holes in the wallboard high

enough for accessibility and maximum height.

C.O. 2 Given located and drilled holes and wall brackets, the student

inserts brackets through holes, clamps, and braces in place.

Task 14. De' ermines length of rafters.

C.O. 1 Given a blueprint which includes the pitch of the roof, the

student determines the length and angle cut of the rafters.
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Task 15. Cuts rafters to size.

C.O. 1 Given the length and angle of rafters, lumber, framing square

and saw, the student cuts the required number of rafters to

the appropriate size (including the notches).

Task 16. Erects end rafters.

C.O. 1 Given rafters cut to correct size, ridge board, plumb bob or

spirit level, straightedge, hammer, and nails, the student

erects the end rafter by nailing the rafters to the ridge

board and the side walls.

C.O. 2 Given erected end rafters, plumb bob or spirit level, straight-

edge, hammer, nails, and lumber, the student moves the end

rafters until they are in plumb and then braces them.

Task 17. Installs rafters.

C.O. 1 Given erected end rafters and ridge boards, lumber, hammer,

nails, and proper instructions, the student nails the required

rafters into marked positions leaving openings for dormers and

chimneys, if necessary.

Task 18. Fastens collar ties (rafter braces).

C.O. 1 Given erected rafters, ceiling height, collar ties of appropriate

dimensions, hammer, and nails, the student nails the collar ties

to the rafters.
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Lather 342.781

Task 1. Reviews blueprint for type and amount of material required.

C.O. 1 Given a blueprint of a house, the student will identify the

type and amount of wallboard material required (amount to the

nearest square foot).

Task 2. Installs rock-lath.

C.O. I Given a studded 8 x 8 room, rock-lath, hammer, and nails, the

student will apply rock-lath to ceiling and walls so that the

joints will be staggered and the lath will be straight.

C.O. 2 Given installed rock-lath, corner beads and grounds, hammer,

and nails, the student will fasten the corner beads and grounds

so that there will be room for 3/4" of plaster.

Task 3. Installs drywall (rock, gypsum, etc.) panels.

C.O. 1 Given drywall paneling, blueprint specifications, scriber,

saw, knife, level, straightedge, and six-foot rule, the student

will measure, scribe, and cut the drywall paneling to size.

C.O. 2 Given drywall paneling cut to size, straightedge, level, hammer,

and nails, the student will fasten the paneling to studs so

that they are in plumb.

Task 4. Installs metal lath.

C.O. 1 Given a studded area, metal lath, hammer, and nails, the student

will apply metal lath to the ceiling and walls so that each

piece will be stretched tight and straight with overlapped

joints.
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Roofer 866.381

Task 1. Computes amounts of roofing material required.

C.O. 1 Given roof dimensions, the student will compute the amount of

roofing material required to cover the entire area of the roof

to the nearest 30 square feet.

Task 2. Prepares staging.

C.O. I See Task 13, C.O. 1 and 2 (Framer).

Task 3. Removes old roofing material.

C.O. 1 Given a roof with worn or damaged roof covering, pinch bar and

claw hammer, the student removes the roofing material by puilirj

the roofing nails with pinch bar and/or claw hammer until only

the plain wood surface remains.

Task 4. Computes spacing (amount shingle exposure to weather)

C.O. 1 Given a roof area covered with underlayment, cha k line, and

six-foot rule or tape, the student will compute and mark off

the spacing on both ends of the roof and then snap off the

required number of lines with a chalk line.

Task 5. Applies first the first course (layer of wood shingle at gutter).

C.O. I Given a roof ready for covering, wood shingles, chalk line,

hammer and shingle nails, the student will fasten a course of

wood shingles to the gutter edge of the roof, keeping the

shingle in a straight line parallel to the roof and/or gutter.
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Task 6. Applies shingles as marked for spacing.

C.O. 1 Given marked off roof, wood shingles, roll material or asphalt

shingles, hammer, and roofing nails, the student fastens the

roof material by positioning it on marked lines and nailing it

in place.

Task 7. Erects roof brackets for staging.

C.O. 1 Given a partially covered roof, roof brackets, hammer, and

6 d nails, the student will nail the bracket to a roof

rafter and then adjust the bracket to the pitch of the roof

(approximately at right angles to the roof).

Task 8. Applies flashing.

C.O. 1 Given roof locations requiring flashing (valleys, dormers,

steps, etc.), flashing material, tin snips, and six-foot rule,

the student will measure the amount of flashing required, cut

it to size, and position it in place, starting at the bottom

of the slope and placing top sections overlapping the Gottom

sections.

Task 9. Prepares bill or invoice

C.O. 1 Given a completed roof (materials used, time finish job, etc.),

the student will compute the cost of the job.

Siding Applicator 863.884

Task 1. Reviews blueprint.

C.O. 1 Given a blueprint of a house, the student will identify the

type and amount of siding required.
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Task 2. Prepares scaffolding (wood).

C.O. 1 Given a ten-foot high and ten-foot wide wall, lumber (2 x 4),

saw, straightedge, level, hammer, and nails, the stutent will

erect uprights and supports which will be braced plumb to an

eight-foot straightedge.

C.O. 2 Given erected uprights and supports, ledger boards, braces, saw,

hammer, and nails, the student will locate and fasten the ledger

boards to the structure.

C.O. 3 Given erected scaffold structure, lumber (2 x 10), hammr,

and nails, the student will place the 2 x 10 boards on the

ledger boards and tack in place.

Task 3. Prepares scaffolding (staging brackets).

C.O. 1 See Task 13, C.O. 1 and 2 (Framer).

Task 4. Computes spacing for courses of clapboard.

C.O. 1 Given a 26 x 45 garrison-type house, a six -font rule, snap line,

leveling device, and straigfdtedge, the student will measure the

side of the house and compute spacing and number of courses of

siding material required to cover the side(s).

Task 5. Applies underlayment clapboards.

C.O. 1 Given a 26 x 45 garrison-type house ready for siding, scaffolding,

clapboards, and siding tools, the student will locate the lowest

point above the foundation and from this point locate a level

line around the building.
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C.O. 2 Given the lowest point above the foundation and a level line

around the building from this point, water-table and drip-

board material and siding tools, the student will fasten the

water table and drip board so that they will be level through-

out the distance of the house.

C.O. 3 Given installed water table and drip board, marked off side of

house, siding materials, and siding tools. the student will

build up the corners so that they will be plumb with course

lines.

C.O. 4 Given erected corner, straightedge or strapping, siding material

and siding tools, the student will fasten the siding materials

flush with the straightedge which is positioned on the scrapped

chalk line chairline joints where the siding meets or abutts.

Tile Applicator 861.781

Task 1. Computes kind and amount of material required.

C.O. 1 Given instructions by the foreman or customer as to what type

of tile is required, the student will identify the type of

material specified.

C.O. 2 Given an area (room, hallway, etc.), which requires tile

application, paper, pencil and six-foot rule, the studeni. will

measure the area and compute the square footage to the nearest

square foot.

Task 2. Locates center lines of floor and/or walls.
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C.O. 1 Given an area requiring tile application, six-foot rule, and

chalk line, the student will measure the area, locate the

horizontal centerline and a perpendicular line which bisects

the horizontal line.

Task 3. Locates lowest point on the wall.

C.O. 1 Given a wall requiring tile application, straightedge, and

spirit level, the student will locate the lowest point on the

wall.

C.O. 2 Oven the lowest point on a wall, spirit level, chalk line,

straightedge, and several tiles, the student will establish

the first course of tile so that it will be level.

Task 4. Check linearity of joints.

C.O. 1 Given applied tile, mallet, level, and straightedge, the student

will check the linearity and plumb of joints so that all joints

will be level or plumb.
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MILL CARPENTRY

Assembly Man 763.884

Task 1. Reviews blueprint.

C.O. i Given an isometric sketch of an upper cabinet 12" x 32" x 36"

with each part labeled and a blueprint of the same with

dimensions missing, the student will extract f,om the sketch

the parts of the job and write their dimensions in their

proper places on the blueprint within 45 minutes.

Task 2. Cleans assembly area.

C.O. 1 Given an assembly area cluttered with rags, clamps and

pieces of wood, the learner must clean the assembly area

and arrange his clamps in an appropriate manner for easy

procurement within 15 minutes.

Task 3. Procures materials and tools.

C.O. 1 Given a blueprint of a 12 x 32 x 36 birch wall cabinet,

clamps, glue and standard small hand tools, the worker must

gather all parts of the job and position them for gluing in

15 minutes.

Task 4. Lays out parts according to order of assembly.

C.O. 1 Given a sketch of blueprint and job parts for 12' x 32" x 36"

wall cabinet, the learner will arrange the parts so that they

will be assembled in order in 15 minutes.



Task 5. Applies glue to joints.

C.O. 1 Given parts of a face frame for 12" x 32 x 36 wall cabinet,

glue and clamps, the learner must apply glue to the jo nts,

clamping the frame together, square the opening, wipe off

excessive glue and allow to set until dry. He must then clean

assembly area.

Task 6. Computes Invoice.

C.O. 1 Given a time card, the student must add up all his time and

materials used.

Boat Building 860.381

Task 1. Identifies boat sections.

C.O. 1 Given sketches of sections in stages of construction of a

boat with each part or member labeled on the sketch and

a blueprint of a similar boat, the student must extract

and list each part from the blueprint and write its size.

Task 2. Lays out frames, keel, etc. to full size.

C.O. 1 Given a blueprint of 18' cabin cruiser, drawing, lofting

paper and standard drawing tools, the student must draw to

scale the half sections of all the frames and transom, the

keel and the stem with a tolerance of + 1/32 in 12 hours.

Task 3. Makes templates.

C.O. 1 Given template material and above criteria, transfer layouts

of scale drawings to template stock and cut out templates

to coincide to layouts.
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Task 4. Erects trestle.

C.O. 1 Given templates of frames, stem and keel of an 18' cabin

cruiser, the student will clear area for fabricatior and

erect a trestle level so that the bubble will fit between two

hairlines.

Task 5. Mills out stock.

C.O. I Given a drawing or sketch for a trestle on which will be

built an 18' cruiser and standard woodwork machinery, mill

out two longitudinal stringers 1 3/4 x 4" x 10', three

lateral members and two transom posts within a tolerance

of + 1/32.

Task 6. Fashions and assembles stem and keel.

C.O. 1 Given a positioned trestle, templates of keel and stem and

a blueprint for an 18' cabin cruiser, the student must

cut to shape and fasten stem and keel to blueprint

requirements on the trestle.

Task 7. Steam bends ribs.

C.O. 1 Given a form and white oak rib stock and a steam box, the

learner must steam and bend rib stock to fit contour of

form to tolerance of + 1/32.

Task 8. Marks off frame locations.

C.O. 1 Given a blueprint for an 18' cabin cruiser and

necessary tools, mark off rib or frame locations on keel

to blueprint specifications within 1/32.
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Task 9. Cuts out ribs to desired shape.

C.O. 1 Given frame template and layout of an 18' cabin cruiser,

the student will mill, cut to shape, and fasten all frames

to fit layouts to within 1/32.

Task 10. Installs ribs or frames.

C.O. 1 Given ribs cut or steamed to shape, the student must set

up, fasten, and brace the frames or ribs on keel location,

plumb and level (bubble must center between hairlines).

Task 11. Fastens frame with proper fasteners.

C.O. 1 Given a white oak frame for 18' cabin cruiser, the holding

power of screws, screw nails and bolts, and the action of

salt water on galvanized iron, iron, bronze, and their

properties, the student will identify the proper fastener

to use and tell why, then fasten frames to keel.

Task 12. Mills out chines and battens.

C.O. 1 Given stock and blueprint, the student must extract the

part from the blueprint, cut it to size, make the necessary

cut-out in frames to receive battens and chines and fasten

them in place with proper screws.

Task 13, Fares chines and battens.

C.O. 1 Given battens and chines fitted and fastened in place,

but not trimmed flush with edge of frame, the student will

trim or fare battens and chines so that they will be

flush as possible with all frames and keel.
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Task 14. necks accuracy of work.

C.O. 1 Given a blueprint and assembled frame work of an 18'

cruiser, the student mist identify each part and its

dimension.

Task 15. Applies planking.

C.O. 1 Given blueprint and framework of an 18' cruiser ready for

planking, the student must apply planking to the framework

to + 1/16".

Task 16. Lays out template for plywood planking.

C.O. 1 Given bottom framework ready for plywood planking on an

18' cruiser, the student must obtain heavy paper templates

of sides, if necessary, of the bottom and side to fit

framework.

C.O. 2 Given templates of bottom and side and the formula A-LXW,

the student must compute the amount of plywood or planking

required and cut to the templates.

Task 17. Determines the shape of planks by spiling.

C.O. 1 Given a framework, a spiling board, and instructions and

demonstrations on spiling, the student must spile planking

to fit contour of boat.

Task 18. Identifies steps needed to apply trim, hardware and finish.

C.O. 1 Given a blueprint of an 18' cruiser, a cruiser planked and

ready for trim, the student will identify the steps necessary

to install hardware, trim and inside finish.
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Task 19. Caulks all seams and screw holes.

C.O. 1 Given a demonstration showing examples of effects of water

on exposed screws, seams, and appearance, the student must

caulk or fill in all cavities and exposed screw holes with

caulking material or wood plugs.

Task 20. Constructs stringers, bulkheads, compartments, decking,

superstructures, and sheathing.

C.O. 1 Given blueprint and hull of an 18' cabin cruiser, the

student must construct and fit all interior stringers,

bulkheads, compartments, decking, superstructures and

sheathing from templates when necessary.

Task 21. Plugs a'l screws.

C.O. 1 Given a demonstration on why and how eye use wood plugs, a

piece of mahogany decking with 6 5/8" holes, the student

will make six plugs, using a plug cutter, and insert them

in the holes with glue, so that the grain of the wood is

in the proper direction and finally chisel and sand the

plugs smooth.

Task 22. Installs hardware.

C.O. 1 Given a 6" boat cleat and a 6" boat chock, the student

must locate, bed, drill pilot holes, and fasten the cleat

and chock securely in one-half hour.

Task 23. Lays out waterline.
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C.O. 1 Given a pair of horses, a snap line, a level, a blueprint,

and a transit, the student must lay out and scribe the

waterline using three methods in 45 minutes.

Task 24. Sands boat surface.

C.O. 1 Given the decking of an 18' cabin cruiser, No. 0 and No. 000

garnet sandpaper, the student will sand the decking clean

and smooth in one-half hour.

Task 25. Paints boat surfaces.

C.O. 1 Given an 18' cabin cruiser, the student must paint the

cruiser to specifications and to a smooth, neat appearance.

Task 26. Applies fiberglass.

C.O. 1 Given a demonstration on the use of fiberglass, glass cloth

and resin with other necessary materials such as a piece of

1/2 plywood, the student must apply fiberglass to the

plywood.

Task 27. Sands fiberglass.

C.O. 1 Given a 4 x 4 piece of 1/4 plywood on which fiberglass has

been applied, power sander, file and sandpaper, worker must

sand the fiberglass very smooth and even to the touch in

one hour.

Task 28. Sands, putties, and paints holes in fiberglass.
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C.O. 1 Given three pieces of 1/4 x 3/4 plywood, two of which are

just sanded smooth, the other a layer of fiberglass sanded

smooth, stained and painted, the student must apply a coat

of filler stain to one, brush primer on one, and spray the

fiberglass within 45 minutes.

Task 29. Sprays sealer and applies paints.

C.O. 1 Given the above and a spray gun, the student will spray

clear sealer on the stained piece and the fiberglassed

piece, and brush a coat of paint on the other in thirty

minutes.

Cabinet Installer 860.381

Task 1. Identifies locations of cabinets.

Task 2. Installs upper cabinets.

C.O. 1 Given assembled upper cabinets, scriber, saw, hammer and

nails, the student will fit the cabinets in place by

scribing and cutting to contour of the walls and fastening

the cabinets in place.

Task 3. Fastens molding and trim.

C.O. 1 See Task 2, C.O. 1 & 2 and Task 3, C.O. 1 under Finishman

(inside).

Task 4. Putties up holes.
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C.O. 1 Given installed upper cabinets and trim, putty knife, and

filler material, the student will fill in all cavities

with the filler material so that is will be flusF with

the finish surface.

Task 5. Locates counters.

C.O. 1 Given blueprint of a house, the student will identify the

location of counters.

Task 6. Installs counters.

C.O. 1 Given location of counters, assembled counters, and counter

tops, scriber, saw, hammer and nails, the student will

scribe and cut counters and counter tops to contour of

walls, and fasten them in place.

Task 7. Installs molding and trim.

C.O. 1 See Task 2, C.O. 1 and 2 and Task 3, C.O. 1 under Finishman

(inside).

Task 8. Cleans and sandpapers work.

C.O. 1 Given installed cabinets, counters and counter tops, sandpaper

and turpentine, the student will clean all surfaces with

turpentine and sandpaper all surfaces until they are clean

and smooth.

Formica Installer 763.884

Task I. Installs Formica
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C.O. 1 Given a 26 x 10' counter top, plastic, adhesive and basic

tools, the learner must cut the laminate to fit the counter

edges and counter, apply the adhesive to the bottom surface

of the plastic, top surface of the counter top, position

and adhere plastic to top, and trim edges so that the plastic

is flat, firmly adhered and pleasing to the eye in three

hours.

Task 2. Cleans Installation.

C.O. 1 Given above and cleaning solvent with cloths, the student

must clean the plastic of any dirt, glue or printing to

a clean new luster in 1/2 hour.

Furniture Maker 763.884

Task 1. Lays out templates.

C.O. 1 Given a blueprint or drawing of any piece of furniture, the

worker must make the necessary layout and templates to

within + 1/64, make a stock list and the size of each part.

Task 2. Fabricates stock to required dimensions.

C.O. 1 Given required templates and necessary tools, the student

will mill the stock to size, make up Joints and shapes by

using jointing machines and shipping machines as well as

make up any necessary jigs which the Job may require.

Task 3. Assembles furniture.
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C.O. 1 Giver stock fabricated to required dimensions, glue, stain,

polish, and required tools and equipment, the student will

glue and assemble, stain and spray, and polish the job to

trade requirements.

Task 4. Computes costs of furniture making.
TWL

C.O. 1 Given a time card and the formula BDFT = 12 the student

will compute his time and amount of material or stock used

on the job.

Hardware Applicator 763.884

Task 1. Installs Hardware.

C.O. 1 Given a 12 x 32 x 36 wall cabinet ready for hardware

applications, hardware, basic tools, the student must apply

and fasten hinges, catches, and handles by marking locations,

spotting screw holes, drilling pilot holes for screws and

fastening this hardware so that the door will be aligned

perfectly straight, even and pleasing to the eye within two

hours.

C.O. 2 Given a time card, the learner must list time and any

material used.

Interior Designer 142.051

Task 1. Estimates jobs.

C.O. 1 Given a selection of jobs, student must compute the cost of

materials and labor involved to give a cost estimation

for each job.



Task 2. Designs fixtures and furniture.

C.O. 1 Given photograph of interiors, worker must design and arrange

as many possible ways that he can th7nk of for improving its

interior design so that it is eye-appealing, practical and

infers a comfortable atmosphere.

Task 3. Consults customers.

C.O. 1 Given a customer inquiring on remodeling suggestions, the

pupil must suggest renovations acceptable to customer.

Task 4. Makes sketches and drawings.

C.O. 1 Given customer's desires and suggestions, student must

make drawing and sketches of suggested renovations.

Task 5. Supervises installations.

C.O. 1 Given a job requiring several workers, the student must

organize the schedule of workers so that job is completed

in the least amount of time and interference from start to

finish.

Task 6. Prepares dimensions. (details of work)

C.O. 1 Given accepted drawing for renovations, pupil must draw up

a detailed drawing to scale with dimensions.

Task 7. Computes time and labor for profit or loss.

C.O. 1 Given a completed job, the student computes cost of materials

and labor to the nearest dollar.
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Kitchen Cabinet Maker 660.280

Task 1. Cuts out stock to required dimensions.

C.O. 1 Given a sketch or blueprint of kitchen, layout, stock list

and templates, the student must mill out all stiles, rails

and mutins to size and mill the type of joint used.

Task 2. Assembles cabinets.

C.O. 1 Given stock cut out to size, glue, and necessary tools, the

student will cut out the doors and attach face frames.

Task 3. Installs shelving and hardware.

C.O. 1 Given assembled cabinets, hardware and necessary tools, the

student will arrange for adjustable shelves, attach soffits

and molding on uppers dna fit the counter top.

Layout Man 761.381

Task 1. Lays out job to dimensions.

C.O. 1 Given a blueprint of a counter 10' long with 6 door openings,

sink and 4 drawers, the student must extract measurements,

acquire a layout stick and layout to scale the heights,

lengths and widths of the counter to within + 1/32.

Mill Man 669.380

Task I. Operates woodworking machines.
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C.O. 1 Given a variety of shapes, joints, and sizes and woodwork

machines, the worker must be able to sharpen and grind

cutters to shape and set up the following to make the job

to specifications, templates and layouts to + 1/32.

A. Circular saw

B. Surface planer

C. Shaper

D. Borer

E. Tenoner

Mill Man - Wood Former 669.380

F. Mortiser

G. Molder

H. Sander (Sprindle, Disc,
belt)

I. Jointer

Task 1. Makes up a forming block.

C.O. 1 Given a blueprint of 60" archery bow, layout tools, pine

stock and basic woodworking tools, the student must dress

the stock to rough + 1/2" large enough to lay out the

outer and inner part of the bow in half an hour.

Task 2. Fabricates a Forming Bluck.

C.O. 1 Given the above but 100 or more of she bows are to be made,

the learner will fabricate from wood and aluminum plate

and inner and outer form of the bow to dimensions on blueprint

to a tolerance of + 1/32".

Task 3. Cuts and shapes form block to size.

C.O. 1 Given Task 1, C.O. 1, the student will use this stock to lay-

out and cut out to within + 1/16" to be used as a forming

block.



Task 4. Computes and mills out laminated material needed.

C.O. i Given a demonstration, samples and method of wood forming,

the student will compute the amount of 1/16" birch

laminate required and proceed to mill this amount out for 60"

bow.

Task 5. Staams material to be formed.

C.O. 1 Given a piece of 3/4 x 2 x 66" birch, a steam box, form block

for 60" bow, clamps and a demonstration on steam bending, the

learner will steam and bend the piece to shape using the

form block.

Paint and Stain Maker 550.885

Task 1. Paints and refinishes furniture.

C.O. 1 Given a Duncan Phyfe chair to be refinished, stain to

be mixed to match the rest of the chairs, color and

colorcharts being provided, the student must mix color

or pigments to match sample and then the stain or paint to

consistency for application.

Sash and Door Carpenter 669.380

Task 1. Fabricates doors and sashes.

C.O. 1 Given a 28 x 7' 6" door sketch, standard woodworking

machines, the learner must make a stock list, procure

all the stock required, will cut out all the stiles to size,

lay out mortise and tenon joints, groove out for paneling,

mill out paneling and glue, assemble the job to specifications.
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Task 2. Installs glass.

C.O. 1 Given sash with 8 x 10 glass size, glass putty End

standard tools, the learner must cut the glass to size,

insert glazing points, and putty the glass to form a tight

seal, and bevel the putty with a putty knife from the top

of the rabbet to a feather edge.

Spray and Finisher 763.381

Task 1. Determines equipment and supplies required.

C.O. 1 Given a 12 x 32 x 36 wall cabinet and 26" x 36" x 10'

counter, spraying equipment and masking tape, the learner

must compute the amount of paint materials required for

the job, sand and de-wax the job and repair the surface.

Task 2. Paints assemblies.

C.O. l Given the necessary equipment and supplies, the student will

mask hardware, mix color stain required and apply it or

primer to the job, putty up holes with color putty or

putty stick, sand smooth and apply a second coat of sealer.

Task 3. Applies additional coats (if necessary).

C.O. 1 Given assemblies already sprayed, the student will then

sand and apply a third coat, if necessary, and finally rub

it down smooth to the touch by using steel wool and wax or

pumice and polish to a smooth luster.

Wood Turner 664.782
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Task 1. Turns wood to shape.

C.O. 1 Given a blueprint of any turning, lathe, required tools

and material, and templates, the student must turn between

centers or on a face plate to a size within + 1/32.

Task 2. Sands and seals turning.

C.O. ' Given turned stocks, sandpaper and sealer, the student will

sand the stock smooth and apply the sealer to the surface.
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1.

PATTERNMAKING

Model Maker 661.380

Task 1. Reads blueprint and constructs layout.

C.O. 1 Liven a blueprint of a pattern, the student will construct the

layout for the parts and match it to the sample or the master

layout. (Time limits will be determined by patterns to be

layed out).

Task 2. Identifies materials to be used on a job.

C.O. 1 Given pieces of maple, birch, pine, mahogany, and white wood,

the student will identify each in a total of one minute.

Task 3. Identifies the scale required.

C.O. 1 Given a blueprint of a pattern, the student will identify

the scale required for making the pattern.

Task 4. Breaks job down into parts or sections.

C.O. 1 Given a blueprint of a pattern, the student will identify

the parts and their dimensions and add 1/4" to each dimension

for cutting-off material (Time limits will be determined by

the patterns.)

Task 5. Draws layouts and templates.

C.O. 1 Given a blueprint of a pattern, scratch gage, knife, pencil,

hand plane, and a pair of dividers, the student will construct

a layout and templates to tolerance of 4- 1/64" (Time limits

will be determined by the pattern.)



Task 6. Mills and dresses stock to size.

C.O. 1 Given pieces of stock, hand tools and measuring tools, the

student will mi:1, dress, or cut the stock to size indicated

by the layout to a tolerance of + 1/64". (Time limits will

be determined by the pattern.)

Task 7. Glues and assembles parts of patterns or models.

C.O. 1 Given a rule, glue, layout, brads and dressed stock, the

student will glue and assemble the parts together to fit

the layout and to measure to the blueprint to a tolerance

of + 1/64". (Time will be determined by the job.)

Task 8. Checks for accuracy and location of parts.

C.O. 1 Given a blueprint of a model or pattern, the model or

pattern, the student will measure the parts to conform with

the blueprint. (Time limits are determined by the job.)

Task 9. Lays out details and paints.

C.O. 1 Given a blueprint of a model or pattern, the model or

pattern, layout tools, color code, brush, and laquers

(red, black, yellow and clear), the student will layout the

detail lines and laquer the model or pattern according to

blueprint specifications. (Time limits are determined by

model or pattern.)

Task 10. Computes time and material costs for invoicing.
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C.O. 1 Given the formula:

L' x W" x T"
12

Bd. Ft.

hourly rates, pencil and paper, the student will compute

the cost of constructing a model or pattern.

Task 11. Cuts out cavities.

1

C.O. 1 Given a piece of wood
4

x 8 x 12 with a round hole 4"

diameter layed out in the center and standard woodworking

tools, the student will cut out the hole with a + tolerance

of 1/64", in hr.

Task 12. Cleans and sands surfaces.

C.O. 1 Given a 6 x 12 surface plate mockup, 1 piece of No. 80

sandpaper, a piece of No. 100 garnet paper, fillet gage,

and a sanding block, the student will sand the plates, and

must clean and smooth all surfaces perfectly flat without

scratch marks. (All sharp corners should be broken to

1/32 radius in hr.)

Task 13. Determines parting for molding.

C.O. 1 Given a 6 x 12 surface plate pattern, the student will

identify which part is the cope and which is the drag.

Task 14. Lays out parting lines and cores.

C.O. 1 Given a layout of a 6 x 12 surface plate, blueprints,

layout board and necessary layout tools, the student will

layout parting lines and coreprints.
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Task 15. to Task 20.

Not written out because they are identical to tasks in Bisic Woodworking.

Pattern Rigger 801.884

Task 21. Locates match holes.

C.O. 1 Given a split pattern and match board cut to flask size, the

student will position the pattern on the board and locate

the match holes.

Task 22. Drills match holes through the cope and drag.

C.O. 1 Given located match holes and a drill, the student will

drill the match holes through the match board.

Task 23. Aligns both halves of pattern;

C.O. 1 Given located and drilled match holes and dowel pins, the

student will align the halves of the pattern by inserting

dowel pins in each half and then fastening these to the

match board.

Task 24. Makes up cope and drag board to sizes.

C.O. 1 Given a sketch of a cope and drag board set, standard

woodworking tools and machines, the student will construct

a cope board and a drag board to specifications 30 that

each will be smooth and flat (in three hours).

Task 25. Lays out flask centers on both the cope and the drag board.
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C.O. 1 Given a cope and drag board set, pins and plates, and

standard woodworking hand tools and machines, the student

will insert the pins in the cope board and plates in the

drag board to fix the foundry flock (in at least two hours).

Task 26. Locates and tacks drag pattern to drag board and drills the

match hole through the board.

C.O. 1 Given a set of cope and drag boards with pins and Plates,

the student will drill the cope and drag boards.

Task 27. Locates the pattern halves on the cope and drag boards and

fastens together.

C.O. 1 Given a matched cope and drag board set, pattern halves,

hand tools and screws, the student will locate or match

the pattern halves on the cope and drag board and fasten the

assembly with screws so that both halves of the pattern will

match perfectly.

Task 28. Constructs gating.

C.O. 1 Given instructions to shape a gate and a runner to foundry

standards, hand tools and woodworking tools, the student

shapes the gate and runner to stated specifications.

Pattern Finisher 661.281

Task 29. Sands patterns.

C.O. 1 Given a pine pattern of an angular block, lacquer, sanding

block and garnet paper, the student will sand the pattern

smooth, fill in any imperfections and lacquer to a clean

smooth finish.
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Task 30. Procures correct size fillet and fillet iron and insert fillet.

C.O. 1 Given a pine bracket pattern without fillets, ore coat of

sealer or lacquer on the pattern and a number of different

sized fillets, the student will identify the No. 3 or 3/16 R

and insert this into all corners so that they will be clean

and smooth to the touch.

Task 31. Attaches identification tags.

C.O. 1 Given a part number, job number, metal stamps and/or an

embossing machine, the student will stamp on the pattern or

emboss on the tag the part number, job number and the name

of the company. (If a tag is embossed, the student will attach

the tag to the pattern in a straight, orderly fashion.)

Plaster Patternmaking 777.381

Task 32. Selects piaster area and procures materials and equipment

needed.

C.O. 1 Given a plaster area and bench littered with bits of plaster

and wood, sc;dpers, cloths, water, dust pan and brush, the

student will clean and wash the bench, remove unusable

material and replace any material that needs to be replaced.

Task 33. Constructs framing.

C.O. 1 Given a blueprint of a 6" tee pattern and corebox, the

student will construct the necessary framing and templates

for duplicating the job in plaster.

Task 34. Computes the-- amount of plaster required and mixes it with water.
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C.O., 1 Given the above instructions and formulas, the student

will compute the amount of plaster required and mix the

plaster with water.

Task 35. Roughs forms the job and with the use of templates forms the

shape to size.

C.O. 1 Given mixed plaster when it begins to gel, the student will

pour the plaster into the frame and immediately rough form

the pattern with paddles and shape to size with templates.

C.O. 2 Given a rough formed pattern, chisels, gouges and sandpaper,

the student will trim and smooth the pattern to size.

Task 36. Installs corestick to a board.

C.O. 1 Given a corestick for a 6" tee, the student will fasten the

corestick to a board to provide at least V' of plaster

around the corestick.

Task 37. Determines metal thickness of core box and builds a frame or

flask around it.

C.O. 1 Given an installed corestick, measuring tools, handtools,

and required material, the student will build a frame

1"
around the corestick LT higher than the corestick.

Task 38. Coats the plug with a release agent and prepares for pouring

plaster.

C.O. 1 Given a pattern and corebox ready for pouring and plaster

release agent, the student will coat the entire surface of

the core plug.
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Task 39. Mixes plaster and water and pours the mixture into the flask.

C.O. 1 Given a pattern and corebox ready for pouring, plaster, and

water, the student will compute the amount of plaster

required, mix the plaster to a creamy consistency and pour

the mixture into the frame.

Task 40. Strikes or shapes the mold with a template.

C.O. 1 Given a poured corebox and templates, the student will strike

plaster to the desired shape with templates (as the plaster

begins to gel).

Task 41. Withdraws plug from mold, smooths, if necessary, and allows it

to dry overnight.

C.O. 1 Given a shaped, warm thermosetting mold and sandpaper, the

student will withdraw the core plug, smooth it if necessary,

and place it in an oven to dry overnight at 100° F.

Metal Patternmaker 600.280

Task 42. Uses correct shrink rule to check metal pattern or core box.

C.O. 1 Giver, two rough metal pattern castings (one made with the use

of a shrink rule and the other with a common rule), machine

shop tools (micrometers, vernier calipers, surface gage, etc.)

and a metal core box for the job, the student will identify

how each casting was prepared and compare the patterns with

the core box for alignment and metal thicknesses to within

.002 within one hour.
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Task 43.' Lays out center lines and finishing dimensions on a casting

for machining.

C.O. 1 Given Prussian Blue, a blueprint and casting of a 3 x 4 shoulder

bushing, the appropriate pattern, corebox and measuring

tools, the student will lay out the center lines and finishing

dimensions.

Task 44. Machines casting to size.

C.O. 1 Given a casting with center lines and finishing dimensions

layed out, and appropriate metal-working machines, the

student will machine the casting to required dimensions

within .002 inches.

Task 45. Fills cavities with solder or other suitable material.

C.O. 1 Given two damaged castings, and an aluminum solder and plastic

(with instructions on their use), the student will repair

one casting with aluminum solder and the other with plastic

so that the cavities are completely filled (within 7 hr.).

Task 46. Files or machines all surfaces smooth, straight and flat to

dimensions.

C.O. 1 Given a blueprint and layout, correlated castings, measuring

instruments, and metal lathe, the student will turn patterns

required dimensions within .002 inches.

C.O. 2 Given blueprints, coreboxes, milling machine and measuring

instruments, the student will mill the coreboxes to dimensions

to coincide with the patterns.
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C.O. 3 Given blueprints, pattern coreboxes, aluminum files,

scrapers, and measuring instruments, the student will f'le

and scrape unmachinable parts flat, to a straight edge and

smooth to the touch.
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APPENDIX D

Performance Objectives

Basic Woodworking Core Program



BASIC WOODWORKING

Task 1. Reads blueprints.

C.O. 1 Given a blueprint, the student interprets the meauings of
various lines and symbols, identifies dimensions, and extracts
the pertinent facts such as scales, materials required, etc.

T.O. 1 Given a blueprint, the student identifies dimensions, and
interprets the meaning of various lines and symbols.

T.O. 2 Given a blueprint, the student identifies the dimensions,
tolerances, and scales.

T.O. 3 Given a blueprint, the student identifies all views given
and the relationship between the views.

T.O. 4 Given a blueprint, the student discriminates between
isometric and orthographic projection and their applications.

T.O. 5 Given a blueprint, the student extracts information from
the title block (such as materials used, quantity, scale,
etc.)

Task 2. Makes measurements with the 1, 3, 6-foot rule.

C.O. 1 Given a blueprint, stock or area to be measured, the student
measures the required dimensions to + 1/32 inch.

T.O. 1 Given a blueprint, prepared stock, and 1-foot, 3-foot, or
6-foot rule, the student measures the dimensions stated in
the blueprint to + 1/32 inch.

Task 3. Computes dimensions.

C.O. 1 Given a blueprint, the student computes the dimensions not
indicated on the blueprint.

T.O. 1 Given a blueprint and pencil and paper, the student computes
any required dimensions not indicated on the blueprint by
subtracting or adding segments.

Task 4. Uses square to check flatness and squareness.

C.O. 1 Given a piece of planed stock and a square, the student
positions the square on the stock and checks the flatness and
squareness of the stock. (The blade of the square and the

stock must be flush.)



T.O. 1 Given a framing square and combination square, the student
identifies each by its function and appearance.

T.O. 2 Given a piece of planed stock and a square, the s:udent
checks the stock for flatness by placing the square on the
surface (along the length, width, and from corner to corner),
checking that the blade of the square is flush with all
points.

T.O. 3 Given a piece of prepared stock and a square, the student
checks the squareness of the edges and ends by positioning
the inside edges of the square head and square blade on the
edges and ends of stock. (The stock must be flush with the
edges of the head and the blade.)

T.O. 4 Given two ;pieces of stock fastened together to form a
square angle and a square, the student checks the squareness
of the joint by positioning the outside edges of the blade
and head on the inside of the joint and the inside edges
of the blade and head on the outside of the joint. (All

surfaces must be flush.)

Task 5. Makes stock lists.

C.O. 1 Given a blueprint or drawing of a job and pencil and paper,
the student makes up a stock list by computing board feet of
lumber and listinp all materials and hardware required.

T.O. 1 Given a blueprint or a diagram of a job, pencil and a paper,
the student makes a stock list by computing the board feet
of lumber (to the nearest board feet) and all materials and
hardware required.

Task 6. Saws lumber.

C.O. 1 Given a piece of marked stock and various handsaws, the
student selects the saw required to make the cut and cuts the
stock along the marked lines.

T.O. 1 Given various handsaws, the student identifies each by its
appearance and function.

T.O. 2 Given a piece of marked stock and a crosscut saw, the
student saws the lumber to desired length along the
markline (compensates for kerf).

T.O. 3 Given a piece of marked stock and a rip saw, the student
saws the lumber to desired width along the markline
(compensates for kerf).

T.O. 4 Given a piece of prepared and marked lumber, the student
saws the lumber to desired shape along the cutting line,
square to the surface.
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Task 7. Uses hammer.

C.O. 1 Given a variety of hammers, nails, and stock to be nailed,
the student selects a proper hammer and nails, and drives
in the nails without damaging the stock or bending the nails.

T.O. 1 Given a variety of hammers, the student identifies each
by its function, weight, and appearance.

T.O. 2 Given a claw hammer, nails, and stock, the student drives
the nails into the stock without bending the nails or

damaging the stock.

T.O. 3 Given a claw hammer, brads, and stock, the student drives
the brads into the stock by toe-nailing (without bending
brad or damaging the stock).

C.O. 2 Given a bent nail (driven in wood) and a claw hammer, the
student removes the nail without damaging the stock.

T.O. 1 Given a bent nail (driven in wood) and a claw hammer, the
student removes the nail from the wood without damaging
the surface or hammer. (This can be accomplished by
placing a piece of flat material between the head of the
hammer and the surface of the stock.)

Task 8. Uses the bit brace.

C.O. 1 Given a bit brace and various bits, the student identifies
the bits and installs them into the brace.

T.O. 1 Given a bit brace and various bits, the student associates
the bits with their uses and installs bits into braces
so that they are straight.

C.O. 2 Given a bit bra.-e with an installed bit, the student bores
or countersinks Holes or tightens screws without damaging the
stock, bit or screw heads.

T.O. 1 Given a bit brace and an installed auger bit and a piece
of marked stock, the student bores a hole in the stock and
prevents the splintering by backing the stock with scrap
material or reversing the boring as soon as the spur
penetrates the stock.

T.O. 2 Given a bit brace, an installed countersink, and stock with
bored holes, the student countersinks the holes to form a
1/8 inch countersink or chamfer.

T.O. 3 Given a bit brace, an installed screwdriver bit, and
partially installed screws, the student tightens the screws
without damaging the screw heads, the stock, or the bit.
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Task 9. Identifies lumber.

C.O. 1 Given various samples of lumber, the student identifies each
by its characteristics, grades, and uses.

T.O. 1 Given several pieces of stock, the student will identify
each piece by its color and grain structure.

T.O. 2 Given several pieces of stock, the student states the
grade by its labels and imperfections.

T.O. 3 Given various pieces of identified stock, the student
states the common application or uses of each.

Task 10. Planes lumber.

C.O. 1 Given a variety of planes, the student identifies each plane
and dissembles and assembles each.

T.O. 1 Given various planes, the student identifies each by
its characteristics and functions.

T.O. 2 Given various planes, the student disassembles and assembles
each and adjusts the blade to various depths.

C.O. 2 Given a plane, grinder, India stone, and strop, the student
sharpens the plane blade.

T.O. 1 Given a plane blade, a grinder, #2 find India bench stone,
and a strop, the student sharpens the plane blade to a
razor sharp edge.

C.O. 3 Given a piece of marked stock to be planed and a variety of
planes, the student selects the proper plane and planes the
stock to desired dimensions.

T.O. 1 Given a piece of stock to be planed and various planes,
the student associates the type of plane with the planing
required.

T.O. 2 Given a selected plane and a piece of marked stock, the
student planes the stock flat and smooth.

Task 11. Uses straightedge.

C.O. 1 Given prepared stock and a straightedge, the student
uses the straightedge to draw a straight line between two
points and checks the surfaces and edges for flatness and
straightness.

T.O. 1 Given a straightedge, the student identifies its functions.
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T.O. 2 Given a straightedge and prepared stock, the student
checks the flatness and straightness of the surfaces and
the edges by placing the straightedge on the surfaces and
the edges (straightedge and stock surfaces must be flush).

T.O. 3 Given a straightedge, a prepared surface marked with center
poiner, and a pencil or scriber, the student draws a
straight line through the two points.

Task 12. Uses chisels.

C.O. 1 Given a variety of chisels, mallet, dull chisel, and stock,
the student identifies and sharpens the dull chisel and cuts
to a line using the correct chisel.

T.O. 1 Given a variety of chisels, the student identifies each
by appearance and function.

T.O. 2 Given a paring chisel and prepared stock with a radius cut
out, the student secures the material to a bench and chisels
to the line so that the radius will be smooth and square to
the surfaces.

T.O. 3 Given a butt chisel, a mallet, and prepared stock with a
recess layed out, the student chisels out the recess using
a chisel and the mallet for rough cuts and finishes the
cut with a paring chisel to the nearest 1/64".

T.O. 4 Given a chisel requiring grinding and sharpening, a grinder,
a No. 2 find India stone, and a strop or a buffer, the
student grinds the cutting edge of the chisel (without
burning it), whets the chisel on the stone, and strops it
to a razor edge.

Task 13. Sands surfaces.

C.O. 1 Given abrasive papers and stock, the student selects the
appropriate grade and abrasive paper and sands the surface
of lumber to desired smoothness.

T.O. 1 Given various samples of sandpaper, the student identifies
the grades, types, and functions of the paper.

T.O. 2 Given a piece of stock to be sanded, and various pieces
of sandpaper, the student selects the proper type of paper
to be used to finish the stock to the smoothness desired.

T.O. 3 Given a piece of stock to be sanded and selected sandpaper,
the student sands the stock to desired smoothness (sanding
is done with the grain).
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T.O. 4 Given a pattern requiring sanding and selected sandpaper,
the student sands the pattern to desired smoothness
(sanding with the grain).

Task 14. Uses scribers.

C.O. 1 Given various scribers, blaeprint, stock, and measuring tools,
the student identifies and selects the most appropriate
sciber and scribes required lines.

T.O. 1 Given various scribers, the student identifies each by
appearance and application.

T.O. 2 Given a piece of prepared stock to be scribed and various
scribers, the student associates the proper scriber with
the kind of scribing to be done.

T.O. 3 Given a piece of prepared stock to be scribed, a selected
scribe, measuring tools, and a blueprint or sketch, the
student scribes desired lines following the grain of the
wood.

Task 15. Uses wood bits.

C.O. 1 Given a selection of wood bits and stock with centerlines for
holes, the student selects the most appropriate bit and drills
the required holes without damaging the stock surfaces.

T.O. 1 Given four types of wood bits, the student differentiates
between them by appearAnce and application.

T.O. 2 Given a piece of prepared stock with bore holes layed out
and various wood bits, the student selects the proper bit
to bore the hole.

T.O. 3 Given a piece of prepared stock with bore holes layed out
and a selected wood bit, the student bores the hole in
the stock and prevents splintering of wood by backing the
stock with scrap material or by reversing the side of the
stock when the spur penetrates the wood.

Task 16. Glues materials together.

C.O. 1 Given a selection of glues, stock, clamps, and scrapers,
the student identifies the glue required by a job, glues
stock to specified width or thickness, and scrapes off
excess glue with a glue scraper.

T.O. 1 Given various glues, the student identifies each charac-
teristics and functions.
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T.O. 2 Given stock to be glued and various kinds of glues, the
student selects the most appropriate glue to be used.

T.O. 3 Given stock to be glued, selected glue, and clamps, the
student spreads the glue on the stock, positions the joints,
and clamps the stock with the appropriate clamps.

T.O. 4 Given a glued assembly and a glue scraper, the student
scrapes off all excess glue from the assembly.

Task 17. Uses the spirit level.

C.O. 1 Given a spirit level and vertical and horizontal surfaces,
the student uses the level and indicates whether or not the
vertical surface is plumb and the horizontal surface level.

T.O. 1 Given a spirit level, the student states its various
applications.

T.O. 2 Given a spirit level and a surface to be leveled (table,
cabinet, etc.), the student positions the spirit level on
the surface at various points to determine if the surface
is level. 'The bubble in the middie bubble indicator
must have equal distance between the two lines.)

T.O. 3 Given a spirit level and a surface to be plumbed (vertical),
the student positions the level on the surface at various
points and determines plumb. (The bubbles in the two
outside bubdie indicators must have equal distance between
the two lines on each indicator.)

Task 18. Operates the circular saw.

C.O. 1 Given a circular saw, blades, stock, and a drawing, the
student identifies the different types and sizes of blades
and cuts stock to specifications.

T.O. 1 Given various circular saws, the student identifies each
by blade size.

T.O. 2 Given the circular saw, the student identifies all its
parts by appearance and function.

T.O. 3 Given various circular saw blades, the student identifies
each by appearance and function.

T.O. 4 Given a piece of stock to be cut, the student associates
the type of cut with appropriate saw blade and installs
the blade in the saw so that the blade is tight.

T.O. 5 Given specific dimensions, a piece of stock to be cut, and
a properly installed blade, the student makes all necessary
adjustments to cut the stock to desired dimensions.
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T.O. 6 Given specified dimensions, a piece of stock and saw which
is set up, the student makes the necessary cuts observing
all safety precautions. (Rough work to + 1/16" and
finish work to + 1/64".)

Task 19. Identifies lumber.

C.O. 1 Given a selection of different kinds of woods, the student
identifies and states the common use for each.

T.O. 1 Given several pieces of stock, the student will identify
each piece by its color and grain structure.

T.O. 2 Given several pieces of stock, the student states the grade
by its labels and imperfections.

T.O. 3 Given various pieces of identified stock, the student states
the common applications or uses of each.

Task 20. Uses layout tools.

C.O. 1 Given a selection of layout tools, blueprint and stock,
the student uses the correct tools and lays out a job to
blueprint specifications.

T.O. 1 Given various layout tools, the student identifies each by
appearance and function.

T.O. 2 Given a required layout (on paper, wood, or metal) a
blueprint, and layout board, the student selects the
appropriate tools to complete the layout.

T.O. 3 Given a blueprint, selected layout tools, layout material
(paper, wood, or metal, etc.) and a layout board, the
student completes the layout to specifications in the
blueprint.

Task 21. Computes costs.

C.O. 1 Given time and cost of materials, the student computes the
total cost of a job.

T.O. 1 Given a stock list, time and labor costs, the student
computes total partial costs to the nearest $ .01.

Task 22. Uses screwdrivers.

C.O. 1 Given a selection of screwdrivers, screws, and stock, the
student fastens two pieces of stock together using the
appropriate screws and screwdriver.
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T.O. 1 Given a variety of hand screwdrivers, the student identifies
each by size and shape of point and states the function of
each.

T.O. 2 Given two pieces of stock and screws, the student selects
the appropriate screwdriver for applying the screws.

T.O. 3 Given two pieces of stock, screws, and screwdriver, the
student fastens the two pieces of stock as required without
damaging the screw head, screwdriver tip, or the stock.

Task 23. Operates the band saw.

C.O. 1 Given a band saw, a selection of blade types and sizes, and
stock, the student selects an appropriate blade, mounts it in
the machine and cuts the stock to specifications.

T.O. 1 Given a band saw machine, the student identifies it by its
size and function.

T.O. 2 Given a band saw machine, the student identifies its parts
and their functions.

T.O. 3 Given a variety of band saw blades, the student identifies
each by width, length, and types of materials and cuts most
appropriately used for.

T.O. 4 Given a selected band saw blade and band saw machine, the
student installs the blade on the machine with the teeth
facing the operator and the proper tension of the blade by
being able to pull the blade sideways 1/4" with a minimum
amount of pressure and adjusting the guide wheels so that
the gullet of the saw teeth are 1/16" outward from the guide.

T.O. 5 Given a piece of marked stock, the student adjusts the table
to the desired angle and the guide to proper height,
activates the machine and makes the desired cuts, observing
appropriate safety precautions, to the nearest 1/32".

Task 24. Applies sealer.

C.O. 1 Given various kinds of sealers, sandpaper, and brushes, the
student prepares a surface and applies the required number
of coats of sealer.

T.O. 1 Given various kinds of sealers, the student identifies each
by type and application.

T.O. 2 Given a prepared surface and various types of sealers, the
student associates types of sealers with the requirement of
the surface.
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T.O. 3 Given a prepared surface, selected sealer, and a brush, the
student applies the sealer to the surface evenly so that an
even film is formed.

T.O. 4 Given a surface covered with a first coat of sealer, sand-
paper, additional sealer, and a brush, the student sands
the first coat of sealer and reapplies required number of
sealer coats. (The surface must be even and smooth.)

Task 25. Uses files.

C.O. 1 Given a variety of files and stock, the student selects the
correct file and files a surface to specifications.

T.O. 1 Given a variety of files, the student identifies each by
appearance and function.

T.O. 2 Given stock or metal to be filed and various files, the
student associates the type or kind of file with the filing
operation required.

T.O. 3 Given a blueprint or specifications, stock or metal to be
filed, and selected files, the student files the stock
or metal according to a procedure (rough filing done first,
then smooth filing) so that the material is filed to the
smoothness and tolerance required by the specifications or
blueprint.

Task 26. Operates saw filing machine.

C.O. 1 Given a dull handsaw or band saw, and a saw filing machine,
the student adjusts the saw filing machine and sharpens the
saw to industrial standards.

T.O. 1 Given a saw filing machine, the student identifies all its
parts and their functions.

T.O. 2 Given a band saw blade to be sharpened and a saw filing
machine, the student makes all necessary adjustments to
sharpen the blade.

T.O. 3 Given a band saw blade to be sharpened and an adjusted
saw filing machine, the student positions the blade on the
machine, makes its final adjustments and sharpens the band
saw blade. (The file must be at the proper angle during
the sharpening operation.)

Task 27. Files circular saws.

C.O. 1 Given a dull circular saw, file and a saw vise, the student
will sharpen a circular saw to industrial requirements.
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T.O. 1 Given a saw vise, a circular saw to be sharpened, and
appropriate file, the student sharpens the saw by filing
the teeth to a specified angle, forming sharp cutting points
at the tip of each tooth.

Task 28. Uses scale.

C.O. 1 Given a blueprint and an architect's scale, the student
identifies the scales on the rule and computes the scale on
a drawing.

T.O. 1 Given an arcitect's scale, the student identifies the
different scales on the rule and states their applications.

T.O. 2 Given several drawings and an architect's scale, the
student uses the scale to compute the scale of the drawing
and its dimensions to the nearest 1/32".

Task 29. Operates the jointer.

C.O. 1 Given a jointer and stock, the student makes the proper
adjustments and planes the surface and edge of a piece of
stock straight, flat and square.

T.O. 1 Given a jointer, the student adjusts the cutting blade
and planes one surface flat and true and one edge straight
and square.

Task 30. Applies finish.

C.O. 1 Given several types of finishing liquids, sandpaper, and
types of stock, the student prepares the surface and applies
the appropriate finish.

T.O. 1 Given several kinds of finishing liquids, the student
identifies them by name and states the application of each.

T.O. 2 Given a job ready for sanding and sandpaper, the student
selects the appropriate sandpaper and sands the job to a
clean, smooth surface.

T.O. 3 Given a surface ready for finish application, stain,
fillers, selected finish, and applicator, the student
applies stain to the job covering all surfaces, applies
filler to the open grain to produce a nonporous surface,
and finishes to a smooth, glassy surface.



Task 31. Cleans work area.

G.O. 1 Given an untidy shop area and cleaning utensils, the student
cleans the area to school standards.

T.O. 1 Given a shop area, the student identifies areas to be
cleaned.

T.O. 2 Given an untidy shop and various cleaning utensils and
materials, the student associates the cleaning utensils and
cleaning materials with various cleaning operations.

T.O. 3 Given an untidy shop area and selected cleaning utensils
and materials, the student cleans the area using appropriate
procedures.

Task 32. Uses nail sets.

C.O. 1 Given various sized nail sets, hammer, nails and stock, the
student fastens stock with nails, setting the nails below the
stock surface.

T.O. 1 Given various sizes of nail sets and nails, the student
associates the sizes of the nail sets which are used with
various sizes of nails.

T.O. 2 Given two pieces of stock nailed together, various nail
sets, and a hammer, the student selects the appropriate
nail set size and sets the nail or brad 1/32" below the
surface of the stock.

Task 33. Uses the coping saw.

C.O. 1 Given a variety of saws, marked stock, and saw blades, the
student identifies the coping saw, inserts the blade and cuts
to a line.

T.O. 1 Given a variety of saws, the student identifies the coping
saw by its appearance and function.

T.O. 2 Given a coping saw and various blades, the student identifies
the appropriate blade for the saw by the type of cut
required.

T.O. 3 Given a coping saw and a selected blade, the student
installs the blade into the saw frame (with teeth pointing
away from the handle).

T.O. 4 Given a coping saw with the blade installed and a piece of
worked stock, the student cuts the stock to the markings
without bending or breaking the blade.
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Task 34. Uses the knife.

C.0: 1 Given a blueprint, knife, prepared lumber and sharpening
equipment, the student sharpens the knife, lays out lines
across the grain and whittles a surface to shape.

T.O. 1 Given a knife, the student identifies its functions.

T.O. 2 Given a knife, layout board, blueprint or sketch, and
layout tools, the student draws all lines crossing the
grain to required specifications.

T.O. 3 Given a knife and a piece of scrap stock, the student
identifies the sharpness of the knife by cutting shavings
from the stock observing the smoothness of the cut and
noting the resistance of the cut.

T.O. 4 Given a dull knife, grinder, oil stone, and a strop, the
student sharpens the knife by grinding the blade to form
two concave edges without burning the blade and then by
whetting on an oil stone and stropping the knife to a
razor-like edge so that it will cut a piece of paper.

T.O. 5 Given a sharp knife and a piece of marked stock, the
student uses the knife to whittle the stock to the shape
of markings or template.

Task 35. Uses the mallet.

C.O. 1 Given a variety of mallets, the student selects the appropriate
mallet to be used for chiseling, gouging, and mounting stock
on a lathe.

T.O. 1 Given wooden, fiber, and rubber mallets, the student
identifies each by its appearance and use.

T.O. 2 Given a job requiring chiseling or between center turning
on a lathe, and a tail center, the student associates the
proper mallet required with each operation.

T.O. 3 Given a piece of stock requiring chiseling, a chisel and
a selected mallet, the student demonstrates the proper use
of the mallet with the chisel.

T.O. 4 Given a piece of stock to be turned, a lathe, and a selected
mallet, the student demonstrates the proper use of the
mallet and centering the tail center.
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Task 36. Uses the hand drill.

C.O. 1 Given a variety of hand drills, bits, and prepared lumber,
the student states the difference between hand drill :. by
their size and appearance, inserts a drill bit, and c.rills
a straight hole in lumber.

T.O. 1 Given a hand drill and a breast drill, the student differ-
entiates between the two by appearance and application.

T.O. 2 Given a hand drill, a breast drill, and drill bits, the
student inserts the bits into the chuck and tightens the
chuck making sure the drill bit is straight and tight.

T.O. 3 Given a piece of marked stock and a hand drill with the
bit installed, the student positions the bit on the center
mark and drills the hole in the stock keeping the bit
straight by turning the hand drill slowly when drilling
and removing the bit.

Task 37. Selects drill bits.

C.O. 1 Given an assortment of twist drills, metal stock, and a
portable electric drill, the student inserts the correct
bit into the drill and drills a hole in metal to specifications.

T.O. 1 Given a selection of drill bits, the student identifies
each by name, appearance, size, and application.

T.O. 2 Given a piece of marked metal stock 1/8" thick, a hand
drill, and an assortment of bLts, the student selects the
most appropriate bit to drill the hole at the center point.

Task 38. Uses push drill.

C.O. 1 Given a variety of hand drills, push drill, bits and stock,
the student identifies the push drill by its shape and size,
inserts a bit and push drills a hole for a specified fastener.

T.O. 1 Given various hand drills, the student differentiates the
push drill from the others by its appearance and function.

T.O. 2 Given a push drill with a selected drill bit and hardware
located on a cabinet frame, the student uses the push drill
to drill a screw hole straight and in the center of the
hole located on the hardware.

Task 39. Sharpens drill bits.

C.O. 1. Given a drill, drill bit, grinder, and drill grinding jig, the
student sharpens the drill to industrial standards using a
grinding jig.
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T.O. 1 Given an assortment of sharp and dull drill bits, the
student differentiates the sharp drill from the dull drill
by its appearance and feel.

T.O. 2 Given a grinder, a drill grinding jig, and a dell drill,
the student grinds the drill at the proper angle and sharp-
ness without burning it.

Task 40. Uses clamps.

C.O. 1 Given prepared stock, glue, and a selection of clamps, the
student will glue the stock to required length or thickness
using appropriate clamps and clamping procedures.

T.O. 1 Given various clamps, the student identifies each by
appearance and function.

T.O. 2 Given stock to be glued and various clamps, the student
associates the type of clamp with the clamping requirem-nts
of the job.

T.O. 3 Given glued stock and selected clamps, the student clamps
the stock so that all the joints are tight with equally
Jistributed pressure. (Clamps must be placed alternately.)
When using clamps on finished work, filler pieces must
be used between the clamps so that the stock will not be
damaged.

Task 41. Uses glue scrapers.

C.O. 1 Given a selection of scrapers and glued stock, the student
selects the appropriate glue scraper for the job to be done
and scrapes all hardened glue from a wood joint.

T.O. 1 Given several scrapers, the student identifies the glue
scraper by its appearance and its functions.

T.O. 2 Given a block of glued stock on which the glue has
hardened and several scrapers, the student selects the glue
scraper and scrapes off all traces of hardened glue so
that the stock is clean of all glue particles.

Task 42. Uses the scratch awl.

C.O. 1 Given a selection of layout tools, blueprint, stock, and lay-
out fluid, the student selects the scratch awl and makes a
layout on metal to within 1/64 of specified dimensions.

T.O. 1 Given a selection of layout tools, the student identifies
the scratch awl by its appearance and states its functions.
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T.O. 2 Given a blueprint, Prussian Blue layout fluid, layout
tools, and metal stock, the student selects the scratch
awl and lays out specifications from the drawing onto the
metal stock to the nearest 1/64" (applies Prussian Blue to
surface area of stock before laying out).

Task 43. Uses wood scraper.

C.O. 1 Given a selection of scraping tools, mill file, burnishing
tool, and prepared stock, the student selects the appropriate
scraper for the task, sharpens the scraper and smoothes a
surface.

T.O. 1 Given a selection of scraping tools, the student identifies
the wood scraper by its appearance and states its functions.

T.O. 2 Given a mill file and a burnishing tool, the student
selects the wood scraper, files the blade edge at right
angles to the surfaces (forming a slightly convex edge),
and then, using the burnishing tool, burnishes or curls the
edge of the blade to form a slightly curled lip on the
cutting edges.

T.O. 3 Given a piece of machine-milled stock and a sharp wood
scraper, the student scrapes the machine marks from the
stock by drawing the blade toward the user at an angle
as to peel a small shaving from the surface of the stock.

Task 44. Uses the burnishing tool.

C.O. 1 Given a burnishing tool and a ground scraper blade, the
student forms a cutting edge on the blade.

T.O. 1 Given a selection of tools, the student identifies it by
its appearance and states its functions.

T.O. 2 Given a dull wood scraper and a burnisher, the student
selects the burnishing tool and draws or forms a cutting
lip to the cutting edge of the scraper.

Task 45. Mills stock.

C.O. 1 Given a variety of woodmilling machines and stock, the
student establishes the working surfaces and mills the stock
to size using appropriate machine for each task.

T.O. 1 Given a list of dimcnPiJns, a cut-off saw, band saw,
jointer, a thickness planer, and a circular saw, the
stbient associates the use of each machine as to its
function in milling stock to dimensions by stating the
procedure in milling a stock to dimensions.
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T.O. 2 Given various wood milling machines, a piece of rough stock
to be milled on one surface, and one edge long enough to be
milled on a machine, the student selects the appropriate
machine and mills one surface straight and flat and one
edge straight and at a right angle to the surface.

T.O. 3 Given a piece of stock, which has been milled on one side
and one edge, and various wood milling machines, the
student selects the appropriate one for milling and planes
the stock to required thickness,

T.O. 4 Given a piece of stock which has been milled to thickness
and having one edge straight and square, the student selects
the appropriate machine and squares one end straight and
square and cuts the piece to the required length.

Task 46. Operates the thickness or surface planer.

C.O. 1 Given a blueprint, thickness planer, grinding attachment, and
stock, the student checks the sharpness of the blades and
grinds, if necessary, adjusts the machine and planes the
stock to within 1/32" of required thickness.

T.O. 1 Given a thickness planer, the student identifies the
machine, its function, its parts, and their functions.

T.O. 2 Given a thickness planer, the student identifies appropriate
procedures for eliminating dangers by stating precautions.

T.O. 3 Given dimensions, a thickness planer, and a piece of stock
long enough to go through the machine, the student makes
the necessary adjustments and planes the stock to the
nearest 1/32" in thickness.

T.O. 4 Given a thickness planer with a blade sharpening attach-
ment, the student associates the sharpener parts with
their functions.

T.O. 5 Given a thickness planer with dull blades and a grinding
attachment, the student operates the grinding attachment
and sharpens the blades so that they will have a sharp,
keen edge.

Tas!,. 47. Works to the nearest 1/32".

C.O. 1 Given a blueprint, measuring instruments, and wood shaping
tools and equipment, the student shapes the object to within
1/32" of specified dimensions.

T.O. 1 Given a scale or rule, the student identifies the 1/32"
markings by counting or observations.
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Task 51. Arranges assembly sequence.

C.O. 1 Given a blueprint and prepared members of a job, the student
arranges and orders stock for assembly.

T.O. 1 Given a blueprint or sketch, the student analyzes the
drawing and identifies methods of constructing and
assembling the job.

T.O. 2 Given a blueprint or sketch and methods of constructing
an assembly, the student selects the most appropriate way
to construct and assemble the job in a sequence in the
least amount of time.

Task 52. Computes areas.

C.O. 1 Given a surface area and formulae, the student computes
the area contained on the surface.

T.O. 1 Given length and width dimensions of a surface and a
formula for computing areas of various geometric shapes,
the student performs the arithmetic computations to find
the area to the nearest square inch.

Task 53. Uses adhesive tools.

C.O. 1 Given a variety of adhesives and adhesive tools, the student
selects the correct adhesive and tools for the job and applies
glue co required surfaces.

T.O. 1 Given a variety of adhesive tools, the student identifies
each by appearance and function.

T.O. 2 Given various types of adhesives, the student identifies
their application and associates the tools used with them.

T.O. 3 Given a job requiring the use of an adhesive and tools for
application, the student selects the appropriate adhesive
and identifies the procedure for completing the job.

T.O. 4 Given a job requiring the use of adhesive tools and
adhesives, the student performs the procedures to complete
the job. (The surface areas must be clean and the ma-

terial must be cemeJted firmly.)

Task 54. Operates the power router (portable).

C.O. 1 Given a power router, router bits, and stock, the student
selects and installs the bit for required shape and cuts the

specified edges or surfaces.
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T.O. 1 Given a portable power router, the student identifies
all of its parts and their functions.

T.O. 2 Given a portable router, the student identifies the oper-
ation of the router.

T.O. 3 Given a selection of router bits, the student associates
the types of cuts with the bits.

T.O. 4 Given a job requiring the use of a router and various
router bits, the student selects and installs the proper
bit and makes the necessary cuts.

Task 55. Uses gouges.

C.O. 1 Given a variety of gouges, sharp and dull, sharpening
equipment, and prepared stock, the student sharpens the
dull gouges and shapes the stock to size.

T.O. 1 Given various types of gouges, the student identifies
each by its name, sweep, appearance, size, and function.

T.O. 2 Given a cluster of sharp and dull gouges, the student
identifies the dull gouges by using them to cut cross
grain on a piece of scrap stock and noticing that the cut
is not smooth and/or the gouge has great resistance to
being pushed across the grain.

T.O. 3 Given a bench grinder with a round faced wheel and buffer,
and a slip stone, the student grinds the gouge to a sharp
edge without burning the edge, uses the slip stone to
produce a fine cutting edge, and then buffs the gouge to
form a razor-sharp edge to produce a fine smooth cut when
cutting across the grain of a pied:: of sugar pine.

T.O. 4 Given a job layed out requiring the use of gouges, and a
selection of sharp gouges, the student selects the most
appropriate gouge and pares the excessive stock to the
line so that the contour is straight and smooth.

Task 56. Uses the spoke shave.

C.O. 1 Given various spoke shaves, the student identifies the
boxwood and metal framed spokeshave, adjusts either one
selected and shapes an object to size.

T.O. 1 Given various types of spoke shaves (wood and metal
frame), the student differentiates between them by their
appearance and function.

T.O. 2 Given a boxwood spoke shave and a metal spoke shave, the
student identifies their parts and their functions.
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T.O. 3 Given a spoke shave, the student adjusts the cutting
blade to produce the desired shaving by trying it on a
piece of scrap wood. (The shavings produced should be
fine and smooth.)

T.O. 4 Given a template, layed out stock, and a sharp spoke shave,
the student uses the spoke shave to shave the stock to the
shape layed out and to the template.

Task 57. Operates the drill press.

C.O. Given a drill press, bits, and marked stock, the student adjusts
the machine speed, adjusts depth of cut, installs the bit, and
drills a hole to within 1/32" between centers.

T.O. 1 Given a drill press, the student identifies its parts by
their appearance and their functions.

T.O. 2 Given a drill press, the student identifies the operating
and safety procedures associated with the drill press.

T.O. 3 Given a piece of marked stock to be drilled, drill press,
and drill bit, the student positions the stock on the table
and drills the required holes in the stock.

Task 58. Operates the lathe.

C.O. Given a wood lathe, blueprint, and turning tools, the student
turns stock to specified size and shape.

T.O. 1 Given a selection of lathes, the student identifies each by
its type and size.

T.O. 2 Given a selection of lathes, the student identifies their
parts and attachments and states their functions.

T.O. 3 Given a lathe, the student identifies the operating and
safety procedures for using a lathe.

T.O. 4 Given a piece of stock, a blueprint, and turning tools,
the student shapes the stock to the dimensions specified on
the blueprint.

Task 59. Uses shapers and cutters.

C.O. 1 Given a shaper, shaper cutters, and the specified contour, the
student selects the required contour cutter, mounts it on the
machine, and cuts the specified contours.

T.O. 1 Given a shaper, the student identifies its parts by their
appearance and functions.
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T.O. 2 Given a selection of cutting blades used in a shaper, the
student associates the blades with the type of cuts they
make.

T.O. 3 Given a shaper and a cutter, the student identifies the
operation and the safety procedures of the shaper,
including the installation of cutting blades.

T.O. 4 Given a piece of stock and a blueprint, the student
selects and installs the appropriate cutter for the
desired cut.

T.O. 5 Given a piece of stock, blueprint, and a set-up shaper,
the student makes the necessary cuts specified on the
blueprint.

Task 60. Uses the jig saw.

C.O. 1 Given a jig saw, prepared stock, and blades, the student
inserts the blade and stock on the machine, and cuts to the
contour line.

T.O. 1 Given a jig saw, the student identifies its parts and
states their functions.

T.O. 2 Given a jig saw and blade, the student identifies the
operation and safety procedures for the jig saw.

T.O. 3 Given a piece of marked stock and a jig saw, the student
operates the saw and cuts the stock to marked outline.

Task 61. Uses snip shears.

C.O. 1 Given a variety of shears and prepared stock, the student
selects the correct shears for the job to be done and cuts
the she3t metal stock to the contour marked.

T.O. 1 Given a variety of shears, the student identifies the
snip shears by appearance and function.

T.O. 2 Given a pair of snip shears, the student identifies their
procedure of operation.

T.O. 3 Given a pair of snip shears and flashing material
marked to size and shape, the student cuts the material
to desired dimensions developing a smooth cut.

Task 62. Mixes plasters and plastics.

C.O. 1 Given a selection of plasters and plastics, the student
differentiates between them by their appearance and charac-
teristics, and mixes each according to product directions.
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T.O. 1 Given a selection of plasters and plastics, the student
differentiates them by their characteristics.

T.O. 2 Given a selection of plasters and plastics, the student
associates the ingredients and the procedures foi mixing
each.

T.O. 3 Given selected plastics or plasters, water, epoxy, and
hardeners, the student mixes the plastics or plasters to
a creamy consistence (having no lumps or air bubbles).

Task 63. Operates the tenoner.

C.O. 1 Given a tenoner and layed out stock, the student adjusts the
machine for the desired cut and cuts a tenon.

T.O. 1 Given a tenoner, the student identifies the parLs of the
machine and their functions.

T.O. 2 Given a tenoner, the student identifies the adjustment and
operating procedure of the machine.

T.O. 3 Given a tenoner, a piece of stock, and blueprint specifi-
cations, the student adjusts the cutting depth and makes
the cut to desired dimensions.

Task 64. Uses the drawknife.

C.O. 1 Given a drawknife and square stock to be turned on a lathe,
the student cuts off the square corners to eliminate extra
turning.

T.O. 1 Given a drawknife, the student identifies its functions
and how it is used.

T.O. 2 Given a piece of stock which is to be rounded, the
student removes excess stock with a drawknife. (Only

rough cutting is required.)

Task 65. Makes joints.

C.O. 1 Given a job requiring various kinds of joinery, the student
completes the construction using the specified joints.

T.O. 1 raven several types of joinery, the student identifies
each by its appearance and application.

T.O. 2 Given woodworking tools, machinery, and a job requiring
joints, the student makes the following joints: butt,

dado, rabbit, lap, mortise, tenor, miter, tongue and
grouve to a fit snug by industrial standards.
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COW

BLADE GUARDS

ADJUSTABLE
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PERFORMANCE EVALUATION SET

& LEARNER ACTIVITY GUIDE

CORE
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ARM TRACK
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CONTROL

5-2 RADIAL SAW OPERATION

ELEVATING
CRANK



WS/AIR/ABLE
GENERAL

WOODWORKING
LEVEL I

PREREQUISITES:

PERFORMANCE EVALUATION SET

& LEARNER ACTIVITY GUIDE

RADIAL SAW OPERATION
PE 5-2

TASK C. 0. T. 0.
45

NAME

DATE

LEARNER ACTIVITY GUIDE

PE 1-1.

OBJECTIVES: Given a radial saw, rough stock and dimensions, you
will:

1. Identify the parts of the saw and state the function of each.
2. Cut stock to rough length.

COMMENTS: Because the radial saw can be used for so many cutting'
purposes, you should know the names of the important parts of the
machine and their function.

STUDENT-INSTRUCTOR CONTRACT OPTIONS:

0 1. Student-instructor conference.

El2. Steps on back of drawing RD -4.

0 3. Read text Technical Woodworking, pages 158-163.

0 4. Other--Specify

EQUIPMENT, TOOLS, MATERIALS: Radial saw and rough stock.

Copyright applied for - All rights reserved Project ABLE
(Limited copyright protection for materials developed under
grants and contracts from the U.S.O.E.)
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RADIAL SAW OPERATION
PE 52

US/AIR/ABLE
GENERAL

WOODWORKING TASK C. 0. T. O. NAME[NA
LEVEL I 45 1 1 DATE

PERFORMANCE ACTIVITY KNOWLEDGE
(Pre and/or Post Assessment)

NOTE: Use response card T-T #Z-11 for answering questions below.
The correct answer is H.

Given a radial saw, rough stock and dimensions, you will:

Step A. Identify the parts of a radial saw and state their
function.

TRACK LOCKING
LEVER

MICRO-SET STOPS

QUICK -SET STOPS

C)

AWDUST SPOUT

FRONT GUIDE
FENCE CONTROLS

MOTOR
CONTROL

1. The part of the radial saw which supports stock
when it is being cut is

c. Z

d. Y
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PE 5-2

2. When stock is being cut to length it is held hard
against

a. X
S. Y

3. The motor and blade is fastened to the

a. X
b. W

4. The motor and blade ride on

b. W
c. X

5. On some radial saws, the radial arm is also called

c. Overarm
d. Yoke

6. The saw is raised and lowered by

c. Z

d. S

7. The item which protects the operator from the saw
blade is

c. T
d.

8. When the radial saw is used for cutting stock to
length, it is best to use a small toothed saw for
the

a. V
b. T

Step B. Cut stock to rough length.

9. In a basic woodworking shop, the radial saw is
primarily used for

a. ripping.
b. planing.
c. rabbeting.
d. crosscutting.
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PE 5-2

10. When making adjustments on a radial saw, the most
important thing to do is

a. shut off the power.
b. clean the floor area.
c. clean off the table.
d. wear safety glasses.

11. Waste particles and sawdust on the table are useful
for supporting a twisted piece of stock when
cutting it to length.

c. False
d. True

12. The depth of the saw should be set to cut about
1/8" below the surface of the table.

a. True
b. False

13. When cutting several pieces of stock to the same
length it is best to nail a wood stop at the
desired length on the table.

c. True
d. False

14. When cutting stock that is cupped, the cupped
surface must be up on the table.

c. True
d. False

15. You can be sure of cutting close to the desired
length if the saw is pulled up to your mark before
starting.

a. True
b. False

16. When cutting stock on a radial saw, it is wise not
to pull the saw too rapidly because you might jam
the blade to the stock.

c. False
d. True

17. The function of the fence is to

a. support the table.
b. keep scraps of stock from the blade.
c. provide backing for stock.
d. provide a setting for length.
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PE 5-2

18. The part on the radial saw which can be moved on
the track arm and holds the arbor and blades is
the

a. yoke.
b. ovkr arm.
c. guide fence.
d. motor.

19. The part which allows the yoke to move forward
and backward is called the

a.
b.
c.
d.

over arm.
track arm.
fence.
base.

NOTE: Now use the saw to do the work specified by your
instructor.
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QPS/AIR/ABLE
GENERAL

WOODWORKING
LEVEL I

L M S

U S

El

El

El

L M S

1 1

Ti S

El

RADIAL SAW OPERATION
PE 5.2

TASK C. 0. T. 0.
45

CRITERION CHECKLIST

NAME
DATE
MAN-HOURS
INSTRUCTOR

Identify the parts of a radial saw and state
their function.

1. Locates the following parts and states their
function.

a. Table

b. Guide Fence

c. Yoke

d. Track Arm

e. Radial Arm

f. Blade Guard

g. Saw Blade

h. Elevating Crank

Cut stock to rough length.

1. Clears table of waste particles and checks
depth setting of blade.

2. Measures and marks length of piece to be cut.

3. Places stock cup side down against the fence.

4. Cuts stock to marked length.
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RADIAL SAW OPERATION FOR
COMPONENT CONSTRUCTION OF KNEEHOLE DESK (DWG KD-4)

OR FOR TASK OF EQUIVALENT DIFFICULTY

Step I. Have your instructor assign you to a radial saw and then
shut off the power at the power panel.

2. Use a long stick or bench brush and clean all scraps of
wood from the table top and the floor area.

3. Check the table of the saw assigned you. It should be
kept clean, flat, and true at all times. Check to see
if it is scriare with the blade.

4. Look for the guide fence inserted into the table. Check
to see if it is straight or damaged. Be sure that it
is not scored or charred or has saw cuts, cracks, or
breaks. If any of these conditions exist, the fence is
to be replaced. The fence must also be square with the
travel of the saw. Check it with a framing square held
against the fence.

STOP

STOP

5. Find the base of the saw. It must be set level to
prevent twisting or misalignment to the machine.

06. Locate the yoke. The yoke can he turned 360 degrees
but is normally moved only 130 degrees. The blade and
motor unit on the yoke can be tilted 90 degrees to the
left or right. Set the yoke so that a 30 degree cut
can be made on a board at a 90 degree angle.

INSTRUCTOR CHECK
initials

7. Locate the track arm which enables the yoke to move
forward or backward. It is commonly adjustable to
any degree within 180 degrees to the left or right.
Loosen the mitre clamp handle and set the track arm so
that a 45 degree cut can be made. Be sure to tighten
the clamp after it is set.

INSTRUCTOR CHECK
initials

8. Get a piece of rough stock and cut it to 20 7/8" long
for drawing KD-4, or cut one specified by your instruc-
tor.

-8-
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APPENDIX F

TIME REQUIRED TO COMPLETE

LEARNING AND PERFORMANCE ASSESSMENT ACTIVITIES



I

I

1

Time Required to Complete

Module
No.

Learning and Performance Assessment Activities

Activity
Time
Hr:Min

1-1

2-1

2-2

2-3

General Shop Safety

Blueprint Component Identification

Isometric Sketching

Blueprint Interpretation

3:30

5:00

7:30

7:30

3-1 Use of Handtools for Component Construction 12:30

4-1 Bandsaw Operation 1:40

4-2 Jointer Operation 5:20

4-3 Thickness Planer Operation 3:20

4-4 Disc Sander Operation 1:40

5-1 Use of Handboring Tools 5:20

5-2 Radial Saw Operation 3:20

5-3 Circular Saw Operation 6:40

5-4 Drill Press Operation 5:20

5-5 Use of Abrasive Papers 2:30

6-1 Stock List Construction 2:30

6-2 Joinery & Frame Assembly 12:30

6-3 Advanced Frame Assembly 10:00

6-4 Joinery & Gluing 10:00

6-5 Joinery & Layout 12:30
6-6 Leg and Rail Construction 5:50

6-7 Joinery & Milling Operations 3:20

6-8 Joinery & Milling Operations 7:30

6-9 Rail & Apron Construction 6:40

6-10 Drawer Front Construction 12:30

6-11 Joinery & Routing 12:30

6-12 Panel Cutting 2:30
7-1 Lathe Operation 10:00

7-2 Lathe Operation (Short Work) 10:00

7-3 Lathe Operation (Long Work) 12:30

7-4 Crosslap Joinery 5:00

7 -5 Fine Detail Lathe Work 12:30



Module
No. Activity

Time
Hr:Min

7-6 Lathe Turning (Faceplate) 12:30

7-7 Special Component Construction 11:40

7-8 Major Assembly 10:50

7-9 Hardware Application 5:00

7-10 Stain Finishing 10:50

7-11 Final Finishing 12:30

Average time required to complete performance assessment certi-

fication by experienced students with a minimum of instruction

and practice TOTAL 133 Hours

Average time required to complete all learning and performance

assessment activities for the majority of general woodworking

students at the 10th grade level TOTAL 266 Hours

Average time required to complete learning and performance as-

sessment for those students experiencing reading problems or

other difficulties TOTAL 400 Hours



APPENDIX G

Recommended Equipment, Tools,

Supplies, and Training Aids

1



Wood Milling Equipment

ESTIMATED COSTITEM

Handsaw 14" $ 300.00
Spindle sander 480.00
Desk sander 12" 250.00
Drill press 15" 300.00
2 lathes 48" 1,000.00
Jointer 8" 300.00
Circular saw 10" 540.00
Jig saw 240.00
Mortising attachment 150,00
Saw filer 300.00
Grinder 110.00
Thickness planer 700.00
Portablo 1/4 drill and portable router 255.00

Estimated TOTAL: $4,925.00

Student Tool Kits
(Recommended for highest productivity potential)

ITEM ESTIMATED COST

1-smooth plane 10.25
1-1" flat sweep paring gouge 8.35
1-1/2" medium sweep paring gouge 6.90

1-1/4" full sweep paring gouge 6.50

1-1" outside ground gouge (flat sweep) 4,30

1-1/2" outside ground gouge (medium sweep) 4.60

1-1/4" outside ground gouge (full sweep) 5.85

1-1/16 nail set .50

1-10" try square 3.85

1-6" marking gauge 1.35

1-sloyd knife 1.65

1-6" OD calipers 2.35

1-6" divider 2.35

1-13 oz. hammer 3.55

1-screwdriver 2.00

1-woodworker's vise 23.10

1-zig zag rule 2.50

1-1/4" paring chisel 3.35

1-1/2" paring chisel 3.65

1-1" paring chisel 3.85

Cost per individual student kit: $101.00



Central Tool Crib

ITEM ESTIMATUD COST

1-rabbet plane 9.50
1-flexible bottom plane 15.00
2-jointer planes 40.20
2-jack planes 23.00
6-block planes 28.00
2-combination squares 8.50
2-framing squares 13.00
1-24" level 5.25
1-1/2" full sweep gouge 6.90
1-1/4" medium sweep gouge 6.50
1-1" butt chisel 2.00
1-1/2" butt chisel 1.75
1-1/4" butt chisel 1.50
2-hand drills 10.00
1-6" universal wrench 3.00
1-burnishing tool 2.10
2-scribes 3.00
1-set of carving tools 13.50
12-wood files 24.00
6-bit braces 48.00
6-countersinks 12.00
6- screwdriver bits 6.00
1-auger bit set 20.20
1-set forstner bits 70.00
1-set twist drills 32.00
2-push drills 16.00
6-router bits assortment 18.00
1-8" oilstone (India cimbination) 3.40
1-6" slip stone, medium 2.60
6-awls 9.00
3-Phillips screwdrivers 3.00
2-sets of drawing instuments 30.00
2-pairs of pliers 3.00
1-embossing machine 8.75
1-miter box 85.00
1-set trammels 12.00
1-set of socket wrenches 35.00
1-set of open end srenches 20.00
1-wheel dresser 3.50
1-8" draw knife 5.20
3-back saws 18.00
6-6" T-bevels 15.00
1-wire gauge 6.00
6-I 1) calipers 14.35
2-file cards 3.00
1-oil can 1.50
1-pinch bar 3.00
1-set dado blades 28.00
3-circular saw blades--cross, rip and combincation 1.5.00



1-expansion bit 4.15
2-wooden mallets 4.00

2-coping saws 6.00

24-pinch dogs 24.00
2-lathe tool sets 23.00
24-bar clamps 96.00
12-6" C clamps 48.00
12-6" hand screws 84.00
12-2" spring clamps 8.40
1-nest of keyhole saw 5.75
1-hacksaw 1.70

2-handsaws--rip and crosscut 20.00

6-glue scrapers 9.00
6-wood scrapers 30.00
1-panel gauge 6.00

1-prick punch .90

2-hand routers 30.00
2-hollow chisels-- 1/4 and 5/16 16.30
2-chisel bits--1/4 and 5/16 8.10

2-putty knives 2.60

1-5/8" plug cutter 1.90

Lstimated TOTAL: $1,193.00

Training Aids

27 models for blueprint drawing sketch interpretation
Types of lumber cuts
Defects in lumber
Hardware identification
Plywood identification
Wood identification

Abrasive papers
Gluing techniques
Construction Techniques
Angle block pattern

Also, knockdown parts aid samples of jobs typical of work performed at
the first level of training.



Suggested 8MM Loop Films

Woodworking 8MM Loop Films (Super eight) McGraw Hill
Publishing Company, May 15, 1969. (Cost given at $20.
each or $680. per set.)

ITEM ORDER NUMBER

The Compass Saw 698717
Drilling 689718
Boring with an Auger Bit 698719

Boring with the Forstner Bit 698720
Setting a Plana 698721
Planing a Chamfer 698722
Methods of Planing End Grain 698723

Squaring Up Stock 698724
Filing Wood 638725

Scraping Wood 698726

Using Spoke Shoves 698727

Using a Gouge 696728
Chiseling to a Finished Li.ie 698729

Gluing Edge to Edge 698730

Grinding a Chisel 698743

Whetting a Chisel 698744

Sharpening a Handscraper 698741

Cutting a Dado 698738
Gluing and Fastening a Mitre Joint with a Spline 698737

Gluing a Dowel Joint 698734

Wood Terminology and Measurement 698702

Combination Square and Its Use 698703

Using the Marking Gauge 698704

Driving and Setting Nails 698706

Laying Out Corner Radii 698705

Drawing Nails 698707

Methods of Driving Screws 698708

Dilling Anchor Holes, Clearance Holes and Countersinking 698709
Using Handscrews 698710

Smoothing with Abrasive Paper 698711

Using a Crosscut Saw 698712

The Hacksaw 698713

Coping Saw 698714

Coping Saw for Thin Material 698715


