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ABSTRACT

This Jdocunment discusses and illustrates the use of
the Critical Patan Method (CPM) as a tool for developing curriculum.
In so doing a briet review of the evolution ot CPM as a management
tool developed by E. I. duPont de Nemours Conpany is presented. It is
also noted that CPM is only a method of sequencing learning
activities and not an end unto itselt. (JS)
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1HE MANUFACTHRING ENTERFIILL: CRITiCAL PATH METHUD

/& montage of new-type industrial arts programs have emerged
in the last few years. Projects such as the Industri.l Arts
Curriculum Project, American Industry Project, and Industrio-
logy Project have included manufacturing of products in their
secondary school curriculum. Many leaders like Olson, Maley,
DeVore, Mitchell, and Yoho have advoccted including a form of
production in their curricular approaches. (Decker and Bohn,

1968)

The manufacturing encerp-ise reprecents a cohesion of
the many approaches developed by the preceding leaders and
projects. More specifically, the course implemented at the
Campus School of Buffalo State University College has been
developed to include those industries which utilize a corporate
struc.ure, design competitive products, and produce those

rroducts for marketing in che technological society. Within
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the manufacturing cnterprise, the financing, planning, scheduling,
tontrolling, processing, fabricating and marketing of praducts

are studied.

} The Critical Path Method (CPM) was utilized in order to

provide a visual means of sequencing or scheduling of specifif.
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learning activities or tasks for the students. For an ex-

planation of the adaptation of CPM in the manufacturing enter-
prise, the curriculur tocl is presented as follows: (a) Evo-
lution of €PM, (b) Aualysis and Implementatior, and (c) Evalu-

ation.

Evolution of CPM

The Critical Path Method was developed by an operations
research group financed by the E, I. duPont de Nemous Company
in 1956. ©bBy 1960, many construction companies had begun to
adopt this new management tool., About the same time, problens
evolved in the development of the Navy's Polaris Missile Pro-
ject (Fleet Ballistic Missile Program). Program Evaluatjoa and
Review Technigque {(PERT) was developed to co-ordinate the contract

work of over 3000 companies on the Polaris.

In analyzing and comparing the planning and control systems
of CPM and PERT, it should be noted thet the graphic prasentation
of the industrial activities are very similar. However, a sig-
nificant difference occurs in the estimatiug the time s¢chednling
of activities. Mathematically, PERT 1is more conc”rned with the
statistical probability of the ccmpletion of the industrial
activity; whereas, CPM, in the construction Jndustry, is based
upon past experiences or activities which can be estimated with
a reasonable degree of accu-acy. (United States Army Ordnauce

Corps, 1963; Radcliife, 1967)
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Analysis and Implementation _

To utilize CPM, the curriculum wourker should first develop
a rationale for the course ov progran whether the course be
traditional or innovative in nature. The educator should then
develop & comprehensive set of behavioral objectives or learning
tasks which tlie learner should accomplish in either the unit of

study or duripng the semester.

Numerous terms are usually associated with CPM. For the
purposes of this presentation, only a few of the more pertinent
terms are defined. They are as follows:

Activit- - A learning task which pupils are expected ton
accomplish in a given length of time.

Early Start Time - The earliest time an activity or
learning task can be begun by fthe learners.

Float ~ The time w«.3ilable to complete the learnirg task;
difference between early finish time and late finish tine.

Late Finish Tine - The miximum time in which the learning
task should be accomplished by the learners.

Mriitoring - The weans used by the educator in evaluating
the accomplished learning tasks withir the computed time inter-
vals.

Node - A circle which represents the beginning cr end of
the learning task. (Radcliffe 1967)

The graphic representiation of the manufacturing enterprise
systen in Figure I serves as the system structure for more
elaborate network of learning activities. For example, production

elements are scheduled and sequenced for presentation in the

production and marketing continuum in Nodes 4 = 9,
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In order to clarify several questious which might have
arisen in examining Figure I, a brief description of several

0of the Nodes 3s as follows:

Figure 11
1
/1
START OF
SEMESTER
O—
1

Figure I[ represents the first day of the new semester,
The iununbers 1 between Nodes 1 and 3 refer to the eszrly start
time and the late finish time. Below Node 3, the numbers 1/1
are the cumulative times in days or peviods. The manufacturing
2nterprise approach is designed for 7th and 8th graders Jor one
semester. The semester consists of 45 days in which each class

neets for a period of 40 miautes.

rigure 111

MANAGERTAL
STRUCTURE
- @
1, 4 5
1 5 /6

Figure 111 represents the managerizl structure of a

corporation in which the class stockholders serve as the Board
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of Directors who elect the President,

4
5

Vice-President, and

Secretary-Treasurer. The numbers pertain to the number

of days or periods needed to implement the organization

structure of the enterprise. The 4 above refers to a minimum

of four days or periods needed to complet2 the learning activity.
The 5 below pertairs co the maximum number of periods needed by

the students tou complete the activity. The numher 5/6 represents

the cumulative time spent on the activities from Node 1 thru 5.

Figure 1V

PROTOTYPE

@ 26
; 1 6
'6 2 /s

Figure IV refers to the ntuadent's selection of a product

such as desk name plate holder, plastic coin purse, plastic

ball, or serving tray. Since the first product produced has

been developed and mass produced by
the majority of the jig and fixture
along with the flow process rharts.
the minimum and maximum time needed
their product.

Again,

by adding 5/6 and . together.

students in previous classes,

design have been completed
The number 1 represents
2

by the students to select

the number below Node 5 of 6/8 is computed
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are focused upon by only a few members of the class. The pro-
duction and marketing continuum (Nodes % - 7) is a perpetual
activity in which small groups of students Jdesign and build a
grototype of ancther product. At least cne developed product

is chosen by the students for production.

A ninimum of two stockho'ders meetings are scheduled during
the sem2ster. During the first formal mecting {(Nodes 6-8), the
officers report on their activities and a new product is selecteqd

for production.

Evalua’ ion Design

Industrial arts, as well as other secondary school cuc-
riculum areas, typically neglect to evaluate their programs in
terms of task or behavisrfal objectives advocated by Bloom, 1956
of Mager, 1962. Ar example of one of tha objectives in the manu-
factruing enterprise that was designed for the seventh-and eighth
grade students 1s as follows:

Each student shouid be able to identify and

briefly describe in a short paragraph the tnree

basic types of ownership. (Proprietorship,

Partnership, and Corporatien)

The behavioral objectives may be monitored during the course
of the semester by administering quizes and by obtaining feed-

back from student discussion groups. The final assessment of

the behavioral objectives was analyzed through information
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obtained from awn objective test given at the start (Pre-test)
and ac the end (Post-test) of the semester. The behavioral

examinatioa was primarily concerned with Bloom's cognitive

(mental) domain,

Ip the future, additional instruments must be designed
to measure the psychomotor {physical) and affective (social-
rmotional) domain of the students. (Bloom, 1956) 1In the
affective domain, a modification of Lhe American Industry
Project's hvalvation Instrument dealing with the student's
attitude toward industry could be incorparated in the basic
researczh design. (Nelson, 1968) Feedback from the community,

parents, teachers, administrative staff and students must also

be a part of the evaluation.

j,ittle is anything has been said about methodology used

to present the imploslion of technical information the instructor

is confronted witi in analyzing the area of manufacturing.

Therefore, CPM 1s not the message tut ~nly the management tool

or medlum used in sequencing relevant learning activities.

O
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